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AN TOAN DU LIEU TRONG MANG CAM BIEN KHONG DAY
Lé Hoang Anh*
TOM TAT

Mang cam bién khdng day c6 nhiéu wu diém va dang dwoc ap dung phét trién manh mé.
Tuy nhién mgng vancon nhiéu thach thirc can duoc gidi quyét nhuw: nguon ndng lwong bi gici
han, cac n(t (node) cam bién ¢ bg nhé va bé vi xir ly thap, ddac biét 1a cac co ché an ninh con
han ché. Viéc bao mdt trong mang 1& vén dé day thach thirc va dang duwoc cac nha khoa hoc
tiép tuc nghién ciu.Bai viét naysé trinh bay nhaing loi ich cia mang cam bién khong day va ly
gidi nhizng van dé bao mdt van con nhiéu thach thic. Tor d6 bai viét sé trinh bay cac thudt toan
mé& hoa va xac thyec c6 thé ap dung trong mang cam bién khong day. Chung toi da cai dat, thuc
nghiém va dua ra hai co ché bao mdt trong mang cam bién khdng day.

Tir khéa: An toan diz liéu, bao mdt, cam bién, mang cam bién khong day.

1. PAT VAN BE

Mang cam bién khong day 1a mang lugi céc thiét bi c6 kich thuéc nho, nhiéu nat
cam bién, céc nat cam bién c6 thé cam nhan mai truong va truyén thong tin thu thap dugc
tir cAc vang giam sét vé sink thong qua két ndi khdng day.Mang cam bién khong day duoc
g dung trong cac linh vyc nhu: an ninh qudc gia, gidm sat, quan sy, chiam soc stic khoé,
giam sat moi truong va nhiéu linh vuc khéc [9].

Task Manager
Node

Sensor Field

User Sensor Nodes

Hinh 1. Kién trac truyén théng mang cam bién khong day [9]

Tuy mang cam bién khéng day c6 nhiéu ung dung trong cudc séng, nhung mang
cling c¢6 nhitng khé khin va han ché gap phai khi trién khai nhu: giéi han vé nang lugng,
giéi han vé bang thong, gidi han vé phan ctng, giéi han vé két ndi. Trong d6 thach thuc va
tré ngai 16n nhat 1a ngudn nang luong bi gii han khong thé nap lai, vin dé bao matva an
ninh mang. Trong mang cam bién khong day, ning luong duoc sir dung chu yéu cho 3 muc
dich: truyén dir lidu, xir Iy dit liéu va ¢am bao cho phan cting hoat dong. Hién nay,cac nha
khoa hoc dang nghién ctru phét trién mang cam bién khéng day vira dam bao vé mit bao
mat dit liéu nhung ciing phai dam bao cac yéu cau vé nang luong.

! Khoa Céng nghé thong tin, Trong Pai hoc An Giang
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Trong mang cam bién khdng day, cac goi tin d& bi tin céng theo cac cach khac nhau
nhu: tin cdng tir chéi dich vu, tin cdng théng tin quéa canh, tin cong Sybil, tan cong
Blackhole/Sinkhole, tin cong Hello Flood, tin cong Wormhole [1]. Tir khao sat cac cudc tan
cdng va cac mbi de doa ddi voi mang cam bién khdng day cac nha nghién ctru da dua ra cac
chwong trinh bao mat khéc nhau cho mang cam bién khong daynhu: JAM; Wormhole based;
Statistical En-Route Filtering; Radio Resource Testing, Random Key Pre-distribution;
Bidirectional Verification, Multi-path multi-base station routing; On Communication
Security; TIK; Random Key Predistribution; REWARD; SNEP & PTESLA [1].

Thong thuong trong cac mang cam bién khdng day, tinh xac thuc, tinh toan ven, tinh
bao mat thong diép thuong duoc thuc hién bai co ché bao mat dau cudi-dau cudi nhu SSH,
SSL, TLS hoic IPSec; cac bo dinh tuyén trung gian chi can xem tiéu dé cua thong diép roi
chuyén tiép ma khdng can phai xem noi dung cua thong diép. Co ché bao mat dau cudi dén
dau cudi d& bi tin cong [7]. Néu tinh toan ven thong diép chi kiém tra tai diém cudi cung,
mang c6 thé dinh tuyén chuyén cac goi tin da bj tan cong qua nhiéu hop trude khi ching bi
phét hién. Loai tan cong nay s& 1am lang phi ning luong va bang théng, day duoc xem la tai
nguyén quy gia trong mang cam bién khdng day. Kién tric bao mat 1op lién két di lisu co thé
phét hién cac goi dir liéu bat hop phap khi lan dau tién ching duoc dua vao mang. Co ché bao
mat I6p lién két dix liéucon duogc dé xuat dé chong lai cac cudc tan cong tir chdi dich vu.

Véi nhiing Iy do d6, chung toi quyét dinh chon co ché kién triic bao mat trén 16p lién
két dir liu trong mang cam bién khong day. Co ché bao mat trén 16p lién két dir liéu dam
bao tinh xac thuc, tinh toan ven, bao mat cac thong diép va trén 16p lién két dix lidu c6 thé
t6i wu kich thuéc céc gai tin khi truyén, tir 46 giam bing thong va ning lwong cac ndt, trén
I6p lién két dir lieu co thé kiém tra tinh xac thyc ciia goi tin ngay khi géi tin duge dua vao
mang nén c6 thé loai bo ngay khi cac géi tin bat hop phap duoc dua vao mang ma khong
phai truyén qua nat khac tir d6 1am giam viéc tiéu hao ning lugng cua cac nat khi truyén
cac goi tin bat hop phap.

Tiép theo bai viétsé trinh bay: phan tich c4c thuat todn ma hda va xac thuc co thé &p
dung trong mang cam bién khong day, danh gia két qua bao mat cuia cac thuat toan trong
mang cam bién khong day, thuc nghiém dua ra cic co ché bao mat, phan tich wu nhuoc
diém tuwong tng voi mdi co ché.

2. NOI DUNG NGHIEN CUU

2.1. Phwong phap nghién ctru

Bao mat dit liéu trén 16p lién két dir liéu nham dam bao tinh toan ven, tinh xéc thuc,
tinh bao mat.

2.1.1. Tinh toan ven va tinh xac thuc

Tinh toan ven va xé4c thuc dit liéu trong mang c6 thé dat duoc thdng qua ma xac thuc
thong diép MAC (Message Authentication Codes) duoc goi 1a ham bam c6 khoa, dau vao
la mot khoa bi mat va dix liéu dé duoc xac thuc va dau ra 1a gia tri MAC. Gié tri MAC dam
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bao tinh toan ven va tinh xéac thuc cua dir liéu bang cach so sanh gia tri MAC dé phét hién
su thay d6i noi dung cua dit liéu [11].

Hinh 2. Mé hinh hoat dgng MAC
gii¥a bén giri vA bén nhdn
e Bén giri sé tinh todan gia tri MAC dua
- - MAC MESSAGE ~ _ MAC N A A \ / . .
Key (h)—-{ Algorithm | keyao + Algoritnm | VA0 thong diép va khoa K, gia tri MAC

J MAC {

s€ duwoc gui cung voi thong diép. Bén
nhdn sé tinh toan lgi gia tri MAC va so

h-NIAC
MAC:

Message Authentication Code

‘+<—f>-

If the same MAC is found:
then the message 1s authentic
and integrity checked

Else: something is not right

sanh voi gia tri MAC trong thong diép,
néu giong thi théng diép dwoc xdc thuce
nguoc lai thong diép bi logi bo [11].

Ham MAC c6 kha ning chéng gia mao cac ban rd cua cac cudc tan cong mang. Gia
tri MAC duoc tao ra va dugc xac thuc cung mot khoa bi mat (hinh 2).

Cac thuat toan MAC dugc xay dung dua trén cAc mat ma nguyén thuy khac nhu ham
bam mat mi (nhu trong trudng hop cua HMAC) hoic tir cac thuat toan ma hoa khoi
(OMAC, CBC-MAC va PMAC) [11].

2.1.2. Tinh bdo mat

Tinh bao mat trong mang c6 thé dat duoc théng qua thuat todn ma hoéaSkipjack, la
mot thuat toan ma hoa cho viéc truyén tai théng tin dwoc phat trién boi co quan an ninh
qudc gia My. Skipjack sir dung cac thuat toan trao d6i khoa Diffie-Hellman cho viéc phan
phdi cac khoa phién [10].

Skipjack str dung mot khoa 80 bits d&é ma hoa hozc giai ma cac khéi dir lidu 64 bits.
Skipjack sir dung mot mang Feistel khong can bang véi 32 vong dé ma hda hoic giai ma [6].

Plaintext Plaintext Plaintext Ciphertext Ciphertext Ciphertext
o o o s o | e e s e | e s | [ I I —— - | I — — — — o s s e s o
Initialization l— l— l
Vector (IV) A R
e e e o » > Key+| block cipher Key» block c1pher Key -+ block cipher
decryption ’ decryption : decryption
- - - Initialization
Key+| block c1pher Key+| block cq_aher Key+f block c1pher Vectar (IV) s /L
encryption encryption encryption ||| D T
e e e e | e | e e | 'P‘ll"" “P‘ll"" Plamics
Ciphertext Ciphertext Ciphertext aintext antext aintext

Hinh 3. So' @6 ma hoa khéi chudi [3]

Theo hinh 3, théng diép dwoc chia thanh céc
khi theo kich thuéc cé dinh, khoi dau tién dwoc
ma héa véi vector khéi tao va khéa dé tao ra
mdt ma va mat ma nay tiép tuc lam tham s¢ dau
vao cho khai tiép theo, quy trinh nhi vy dwoc
lGp lai cho @én khoi cudi cing sé tao ra duwot
céc khai mdt ma.

Hinh 4. So dd giai ma khdi chudi [3]
Theo hinh 4, khéi mdr ma dau tién sé duwoc
gidi ma véi tham sé dau vao 1a khda va vector
khdi tao @é gigi ma, khéi mdr ma do tiép tuc
lam tham sé dau vao cing véi khoa cho khoi
mdt ma tiép theo dé gidi ma, qua trinh tiép tuc
dén khoi mdt ma cudi ciung dé giai ma thanh
cac ban ré ban dau.
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Skipjack c6 thé dugc st dung cung véi vector khai tao (Initialization Vector - V)
nhu mot tham sé dau vao cuing véi khda bi mat K nham lam ting tinh bao mat cua di liéu
duoc ma hoa. Cac chuong trinh ma héa chu yéu sir dung gia tri IV duoc tao ngau nhién dé
dam bao an toan ngit nghia, do tinh chat ndy ma nho dé viéc sir dung lap di lap lai cua
chuong trinh cung 1 dit liéu véi ciing 1 khoa ngan khong cho phép keé tan cong suy ra moi
quan hé gitra cac phan doan cua thong diép duoc ma hda [6].

Kich thuéc cua IV phu thudc vao mat ma gbe duoc sir dung, dbi voi mat ma khéi thi
kich thuac cua IV thuong la kich thudc khdi cua thuat toan ma hoéa. Khi chon kich thude cho
IV phai tinh t6i xac suat dung do do van dé l3p lai IV phai dugc tinh todn va can nhic [6].

2.1.3. Danh gid viéc bao mdt diz ligu trén lop lién két dir lieu
2.1.3.1. Tinh bdo mdt thong diép

Dé sir dung ma héa ngir nghia an toan doi hoi phaicé chuong trinh ma hoa va xac
dinh dinh dang 1V phu hop.

M3 hoa khéa ddi xtng thuong c6 2 loai: mat ma dong va phuong thuc hoat dong st
dung mat ma khéi.Mat ma dong thuong s dung mot khod K va vector khoi tao IV nhu
tham s6 dau vao cia ham pseudorandom keystream GK(IV). Keystream sau d6 duoc XOR
V6i théng diép nhu cong thire (1) dé co dugc ban ma:

C=(V,Ge(IV)®P) (1)

Theo mot sb tai liéu thi mat ma dong nhanh hon mat ma khéi trong nhitng moi
truong xu Iy han ché vé tai nguyén [8]. Nhung bt loi cua mat ma dong la néu dung
cung IV d@é ma hoéa 2 goi tin khac nhau thi c6 thé phuc hdi lai dugc ca 2 ban rd
(plaintext). Vi du cho C = (IV, GK (IV) @ P) va C' = (IV, GK (IV) @ P"), ta c6 thé
phuc héi rat nhiéu théng tin cia P va P' tr P @ P', thuong thi c¢é thé phuc hdi hau hét
thong tin cua P va P' tr P @ P'. Bé dam bao rang 1V khdng lap lai doi hoi IV phai kha
dai it nhit 8 bytes. Nhu dd néi & trén trong diéu kién han ché vé& ngudn tai nguyén cua
mang cam bién khéng day ching ta phai han ché chi phi géi tin cang it cang tét. Trong
ngit canh nay phai thém 8 bytes trong mot géi tin 30 bytes nghia 1a chiém téi gan 27%
(hon 1/4) téng go6i tin thi khé c6 thé chap nhan duoc va néu IV ngan hon thi viéc lap lai
IV s& xay ra va diéu nay khong dam bao vé mat bao mat nén trong bai nay ching toi
khong sir dung mat mad dong ma thay vao do6 s& 1a mat ma khoi.

Thuat toan ma hoa khéi 1a mot ham gia ngau nhién cé khoéa trén cac chudi bit nho,
thuong 1a 8 hoic 16 bytes. Cac thuat toan thuoc ho ma khéi bao gdm DES, AES, RC5 va
Skipjack. P& ma hoa nhiing thong diép dai hon 8 hoic 16 bytes, mat ma khdi chia théng
diép thanh ting khdi nho dé ma hda. Vi du mot mat ma khéi k byte thi n6 s& ngit thong
diép thanh nhitng doan k byte va thuat toan ma héa khéi s& ma hoa thong diép theo tung
khdi. Ngoai ra khi st dung thuat toan ma hoa khéi con c6 mét sé thuan loi: thuat toan ma
xé&c thyc thong diép s& hoat dong hiéu qua hon trén ma hoa khdi, st dung thuat toan ma
hoa khéi s& khong lam ting chiéu dai mat ma sau khi ma hoa. Dé sir dung thuat todn ma
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hoa khdi ¢& ma hoa thi phai chon mot phuong thic (ché d6) hoat dong pht hop. Théng
thuong la sir dung ché do counter (CTR).

Khi néi toi thuat toan ma hoa khéi thi nguoi ta thudng nghi téi mot trong hai thuat
toan AES hoic Triple-DES. Tuy nhién, AES va Triple-DES thi quéa cham dé thuc hién
trong cac vi diéu khién nhang [2] vi thé thuat toan AES va Triple-DES s& loai bo khdng
duoc st dung & bai viét nay. Do d6 vai nhitng phan tich & trén thi thuat todn Skipjack s&
thich hop hon trong mang cam bién khdng day nén chidng toi s& chon thuat toan Skipjack
la thuat toan ma hoa trong bai viét nay.

Muc tiéu cua ching tdila bao mat nhung phai 1am sao cé thé giam chi phi cho viéc
bao mat cang ftcang tét. Chiéu dai cua IV va céach tao ra IV ¢6 thé anh huong 16n dén viéc
bao mat va hiéu suat. Néu IV qué dai, s& dan dén thém céc bit khdng can thiét vao céc goi
tin va c¢6 anh hudng dang ké dén chi phi vé& bang thong va tiéu hao nang luong. Pong
thoi, néu IV qua ngan thi 1V c6 nguy co s& bi 1ap lai va din dén su bao mat trong mang c6
thé s& khong dugc dam bao.

Vay IV dai bao nhiéu bit 1a du? Theo nguyén tic chudng bd cau, mét IV ¢6 n-bit s&
lap lai sau khi 2" +1 goi tin dugc giri di. Néu sir dung counter n-bit thi viéc lap lai s&
khong xay ra trudc thoi diém 2" + 1 goi tin dugc gui. Tuy nhién, voi mot s6 cach tao ra
IV, viéc l3p lai c6 thé xay ra trude d6. Néu chon mdi IV nhu mét gid tri n-bit ngau nhién,
sau d6 str dung ham paradox dé tao ra IV thi xac suat sy lap lai IV dau tién la sau khoang
2"2 o6 tin dugc giri di. Vi thé, chlng tdi st dung mét counter trong IV va truyén tai né
trong céac goi tin dé bén nhan c6 thé biét duoc gia tri cua counter.

Cau tric cua IV 1a Dst || AM || L || Src || Ctr, Dst la dia chi dich ciia nguoi nhan,
AM & loai thong diép, L la chiéu dai payload cua dir liéu, Src 1a dia chi cua nguoi gui va
Ctr 1a mot counter 16 bits. Counter bat dau tir 0 va bén giri tang n6 1én 1 sau mdi théng
diép duoc gii di.

Véi 2 bytes counter nhu vay ching tdi muén téi da hoa sb lugng IV cho mdi nit va
nhu vay theo tinh toan thi mdi ndt c6 thé guri it nhat 2*° goi tin trudc khi IV I3p lai va véi 1
mang cam bién khong day gom n nut thi tong s6 goi tin duoc giri 1a n*2'° goi tin duoc gui
trugc khi IV I3p lai. P6i voi cidc mang thong thuong bing thong khoang trén 1Mbl/s thi
thoi gian dé guri 2'° g6i tin 1a rat ngan. Tuy nhién véi didu kién han ché caa mang cam
bién khong day thi thoi gian dé gai 2'° goi tin s& I6n hon nhiéu so véi mang thong
thuong. Vi du mot ang dung mang cam bién khéng day thuc té & Great Duck Island céc
nit cam bién s& gui thdng tin cam bién duoc cir mdi 70 gidy 1 lan. Nhu vay c6 thé tinh
duoc thoi gian dé gui 2° goi tin véi 70 gidy s& guri 1 1an 1a khoang 53 ngay. Do d6 thoi
gian nay cé thé dugc xem 1a hop ly voi mang cam bién khdng day vi vai cac nat cam bién
mica2 thoi gian séng khoang 2 tuan. D6i vai mot sé mang néu cé thoi gian sbng trén 53
ngay thi viéc lap lai IV xay ra chi gap van dé vé bao mat an toan khi ding chung 1 khoa.
Céch giai quyét khi 1V lap lai 12 khi gan dén thoi gian lp lai IV thi s& cap nhat lai khoa
mai cho mang cam bién khdng day.
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Theo nhu cdu trdc cua IV thi chiing ta con 4 bytes Dest||JAM||L dé dam bao an toan khi
counter 13p lai. 1V bao gébm ca phan Dest||AM]||L diéu nay c6 nghia 1a néu counter c6 lap lai
thi ciing chua chic IV ciing bi 1ap lai. Nhu vay, khi gia tri counter I3p lai thi thdng tin chi bi
16 khi guri 2 thong diép cung dén 1 dja chi Dest, cing 1 loai AM, cuing chiéu dai L va diéu
nay rat it khi xay ra ciing nhu phai biét 2 thong diép hodc 2 géi tin ndo dwoc gui cing 1 IV
méi ¢ thé giai ma ra dugc ban rd. Tom lai véi dinh dang 1V 1a Dst||AM||L]||Src||Ctrthi c6
thé ndi dir liéu duoc bao mat kép vi mudn giai ma dwoc phai biét IV hoic tim dugc 2 théng
diép dugc ma hda vai cung 1 IV (nghia 1a cung 1 counter, cung 1 Dest, cung 1 AM va
cung 1 L) thi méi c6 thé giai ma dugc thong diép.

2.1.3.2. Tinh toan ven va tinh xac thuc

Néu chi c6 ma hoa khong thi chwa du dé bao mat va thuc té da chi ra rang néu sur
dung ma hdéa ma khdng cé xac thyc thi s¢ khong dam bao an toan va vi thé ngoai viéc
ma héa ching ta can c6 co ché xac thuc théng diép.Tinh toan ven va tinh xac thuc
nghia 1a xac thuc ngudn goc cua thong diép, phat hién thong diép co bi thay doi, chinh
stra trong qua trinh truyén hay khéng. Trong bai viét nay chung toi st dung mat méa
khéi CBC-MAC dé tinh toan va xac thuc MAC trén mdi gdi tin. CBC-MAC thi hiéu
qua va nhanh chéng vi né dua trén mét thuat todn ma héa khéi dé giam thiéu sb luong
cac ma hoa nguyén thiy phai thyuc hién trong diéu kién bo nhé han ché trong mang cam
bién khong day.

MAC dugc xem 1a mot kiém tra ma héa an toan cua thong diép. Bén guri va bén nhan
phai str dung ciing 1 khoa bi mat dé tinh toan MAC. Bén gui tinh toan gia tri MAC vai dau
vao la khoa bi mat va payload, gia tri MAC duoc gan trén mdi goi tin khi truyén. Bén nhan
tinh toan lai gia tri MAC ciing véi khoa bi mat va payload, so séanh 2 gia tri MAC néu
gidng nhau thi géi tin duoc chap nhan néu khong giéng thi goi tin bi loai bo. Gia tri MAC
rat khé tinh ra néu khong cé khoa bi mat. Nghia 1a néu ké tan cong thay ddi thong diép
hoic tiém thém thong diép thi ké tin cong khong thé tinh toan ra dwoc gia tri MAC twong
g khi d6 ngudi nhan sé kiém tra va loai bo nhitng thong diép nay.

Sy an toan caa CBC-MAC lién quan tryc tiép dén do dai cia MAC. Giao thirc bao
mat & cac may thong thuong sir dung 8 hodc 16 bytes MAC nhung ¢ ddy ching toi thay c6
thé rt ngan xudng con 4 bytes MAC va chiing t6i nghi n6 s& phu hop trong béi canh cac
mang cam bién khong day vi: dau ra cia CBC-MAC la 4 bytes nhi phan, véi 4 bytes ching
ta c6 2% gia tri khac nhau. Néu ké tan cong tan céng bang céch thir sai va thir lai thi ké tan
cong c6 thé phai thir ¢én 2% l1an (ty l¢ thanh cong 1a 1/2%) va dé 1am duoc diéu nay thi ké
tan cong khdng thé thir offline ma chling phai thir tryc tiép trén duong truyén dé biét gia tri
MAC c6 dung hay khong. Nhu vay véi kénh truyén 19,2 kbps caa mang cam bién khong
day ma phai giri 2% goi tin thi phai mat thoi gian khoang 25 thang do d6 di véi mang cam
bién khdng day khoang thoi gian nhu vay cé thé xem la an toan (vi thoi gian séng caa nat
cam bién mica2 chi ¢ khoang vai tuan dén vai thang).
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2.2. Thuc nghiém

Céc nut cam bién duoc sir dung phd bién hién nay nhu Mica, Mica2, Mica2Dot chay
trén nén hé diéu hanh TinyOS. Véi nhiing két qua nhu da phén tich bai bao da thuc hién
viéc bao mat dir liéu trén 16p lién két dir liéu bang thuat toan ma hda khdi Skipjack va ma
xac thuc CBC-MAC dé ma hoa va xac thuc dix liéu nham dam bao tinh bao mat, tinh toan
ven va tinh xac thyc dir liéu caa cac nat cam bién trén hé diéu hanh TinyOS.

Dua trén dinh dang gdi tin hién tai cua TinyOS, tac gia dé xuét cai tiénvé cau trac dinh
dang g6i tin @ pht hop hon véi thuat toan CBC-MAC va thuat toan ma hoa khdi nhu sau:

| ?\ rfrp: Data d
I 1 ) (0-29) €2

Hinh 5. Pinh dang goi tin mac dinh trén TinyOS [5]

est |AMILen Data
Oyl (0-29) )

Hinh 6. Pinh dang goi tin véi ché d chi co xac thuc

v
A

i Sre it Data ¢
i (2) ? (0-29) +

5
) 1

Hinh 7. Pinh dang goi tin véi ché dd ma hoa va xéc thuc

Cac goi tin & 16p lién két dit liéu duoc ma hoa dir liéu bang thuat todn ma héa khdi
Skipjack vai vector khoi tao (IV) ¢6 chiéu dai la 8 bytes va xac thuc bang thuat toan CBC-
MAC c6 chiéu dai 12 4 bytes MAC. Trong 8 bytesIV thuc té thi chi c6 thém 2 bytes
counter, cac byte con lai 1a dwoc muon tir phan header cua géi tin gém: Dest (2 bytes), AM
(1 bytes), Len (1 byte), Src (2 bytes).

Bai bao da thyc hién ma hoéa va xéac thuc bang 2 module riéng trén hé diéu hanh
TinyOS, cac module dugc viét bang ngdn ngir nesC dé tuwong thich véi hé diéu hanh
TinyOS. Do 2 module ma héa va xéac thuc duoc tach riéng nén ddi véi cac ung dung chiing
ta cd thé lva chon mot trong hai cach d6 1a: chi ¢6 xac thuc ma khong c6 ma hoa nghia 1a
g6i tin duoc x&c thuc bang gia tri MAC nhung phan dir liéu payload cua goi tin thi khong
duoc ma hoa; ma hoa va xac thuc nghia 1a phan dir liéu payload cua géi tin dugc ma hoa
bang thuat toan Skipjack trudc, sau d6 mai tinh gié tri MAC.

2.2.1. M0 ta thuc nghiém

Trén bo md phong TOSSIM c¢6 cac thu vién hd trg md phong cac nit cam bién nhu
Mica, Mica2, Mica2Dot, Mical28 chay trén hé diéu hanh TinyOS.

Trong thu vién TinyOS chung t6i da thém 2 module mi hoa va xac thyuc bang thuat
toan Skipjack va CBC-MAC, trén tng dung chlng t6i thuc hién trén cam bién Mica2 dé
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gui dir lieu. O day ching toi guri 24 bytes payload dé do ning luong tiéu thy & mdi ché do:
ché d6 bao mat caa TinyOS hién tai, ché do chi c6 xéc thuc, ché do ma hda va xac thyc.
Déi vé6i ché do bao mat TinyOS hién tai dir liéu dwoc xac thyc bang thuat toan CRC, voi
ché d6 xac thuc thi dir liu duoc xac thuc bang thuat todan CBC-MAC duoc cung cap boi
mudule xac thuc, véi ché 6 ma héa va xac thyc thi dit liéu dwge ma hoa trude bang thuat
toan Skipjack sau d6 méi tinh toan gié tri MAC dé xéc thuc.

Hién tai & bai bao nay thuc nghiém trén hé diéu hanh TinyOS 1.1.13 ¢ hd trg dé lay
thong sb ning luong tidu thu cua mdi nat cam bién. Sau do6 sé thu duoc cac thong sb ning
lwong tiéu thu caa mai ché do dé phan tich.

2.2.2. Phan tich danh gid két qua dat duwoc

Véi nhitng phan tich & trén bai bao da dam bao vé tinh bao mat, tinh xé4c thyc va tinh
toan ven cua cac goi tin trén 16p lién két dix liéu. Tuy nhién, theo hinh 5, 6, 7 thay rang
chiéu dai cua goi tin d& xuat so véi chiéu dai gdi tin hién hanh cua TinyOS 1a: ting 1 byte
dbi voi cac goi tin chi co xac thuc, ting 5 bytes ddi vai cac goi tin c6 xac thuc va ma hoa.
Sy tang kich thudc goi tin lam ting sy tiéu hao ning lugng cua cac ndt cam bién vi phai
tiéu tén ning lugng cho sy tinh todn va ton thém nang lugng cho viéc gui cac goi tin ¢6
kich thudc dai hon. Diéu nay lam cho ching ta phai can nhic khi st dung cac tng dung
mang cam bién khdng day 1a nén Iya chon bao mat & muc nao la thich hop. Néu ching ta
chon ing dung c6 bao mat 1a ma hoa va xéac thuc thi s& tiéu ton niang lwong cua céc nat
cam bién nhiéu dan dén thoi gian sdng cua ching giam, nguoc lai néu ching ta chi chon la
chi c6 xac thuc khong thi tidu tén niang luong cua cac nat cam bién s& it hon va thoi gian
sdng cua chang ting 1én. Do d6, doi hoi ching ta phai can nhic danh doi giira sy bao mat
va mirc tiéu hao niang lugng ciia cac ndt cam bién.

Pé danh gia ning luong tiéu hao, chiing t6i da so sanh ning luong tiéu hao khi sir
dung véi ché 6 bao mat mic dinh caa TinyOS, bao mat & mirc chi co xac thuc, bao mat &
muc mé hoa va xéac thyc. Bai viét da thuc hién bang céch gui goi tin 24 bytes payload voéi
TinyOS mac dinh, bao mat & muc chi c6 xac thuc, bao mat & mac ma hoda va xac thuc thu
dugc bang so sanh nhu bang 1.

Bing 1. So sanh téng ning lwong tiéu hao dé giri goi tin 24 byte payload
v6i ché d9 bao mat caa TinyOS

Ché d6 bao mat Nang luong tiéu hao (LAH) | Ty I€ % tiéu hao so vai TinyOS
TinyOS hién tai 1058250 0,00%
Chi ¢6 xac thuc 1060650 0,23%
Ma hoa va xac thuc 1070250 1,13%

Bang 1 cho thiy rang ché d6 bao mat chi c6 xac thuc ting 0,23% so v6i TinyOS
hién hanh, ché do ma hoa va xac thuc ting 1,13% so véi TinyOS hién hanh. Su ting
ning luong nay 1a do kich thudc géi tin ting phai tiéu tén ning lugng dé giri va tiéu
tén nang lwong dé tinh toan.
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3. KET LUAN VA HUONG PHAT TRIEN

Bai viét trinh bay cac thuat toan ma hoa, xac thuc va da thyc hién trén mang cam

bién khong day voi bo md phong TOSSIM dé bao mat dir liéu trong mang cam bién khéng
day nham dat duoc tinh bao mat, tinh xac thuc va tinh toan ven dix liéu trén 16p lién két dix
liu. Chung toi da phan tich danh gia mac d6 bao mat cua céac thuat toan sir dung dé dam
bao bao mat dit liéu trong mang cam bién khong déy, dua ra két qua thuc nghiém vé mic
tiéu hao nang luong dbi voi cac ché do bao mat dé nguoi dung khi sir dung c6 thé can nhic
danh ddi gitra cac mirc d6 bao mat va tiéu hao ning luong (lam anh hudng dén thoi gian
sdng cua cac cam bién). Huéng phét trién s& kiém nghiém so séanh vé thoi gian, bang thong
gitta cac ché do bao mat.
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SECURE COMMUNICATIONIN WIRELESS SENSOR NETWORK
Le Hoang Anh

ABSTRACT

Wireless sensor network provides great benefits of low cost and flexibility, but it
also poses many challenges to be addressed. Some of the main problems can be identified
as follows: limited energy resources, restricted memory storage and restricted power of
processor, especially the security mechanisms for wireless sensor network. Due to these
limitations, security techniques in the traditional wireless network cannot be applied
effectively on wireless sensor network. Therefore, the security issue in the wireless sensor
network is considered as a major challenge that draws much intention from researchers.
In this paper, we first discuss several advantages and challenges of wireless sensor
network. We then propose two security measures: (1) authentication, (2) encryption and
authentication. We also give an implementation to show that energy consumption is
acceptable (with an overhead of 0.23%) and data is secured.

Keywords: Safety data, sensor, security, wireless sensor network.

Ngay ngp bai: 23/10/2018; Ngay gui phan bi¢n: 9/11/2018; Ngay duyér dang: 6/8/2019
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PHUONG PHAP XAC PINH HAM LUQNG MOT SO
KIM LOAI NANG VA KiCH THUOC HAT TRONG CAC
MAU TRAM TICH BIEN VEN BO

Lé Ngoc Anh'
TOM TAT

Bai bao trinh bay phuwong phép thich hop xac dinh ham lirong mét sé kim logi ndng
(KLN) va kich thuréc hat tram tich trong cac mau tram tich bién ven bo Pong bang song
Mekong (Ciu Long). Bon KLN bao gom As, Cd, Cr va Pb trong 72 mau thu thdp tir tram
tich bién ven bo Pong bang séng Cuiu Long da duwot Xac dinh bang phirong phap quang phé
hap thu nguyén tiz (AAS). Két qua phan tich cho thay ham fizong KLN khéng virot qué gidi
han cho phép. Kich thuréc hat tram tich duwoc xac dinh bang phurong phap ong hit Robinson.
Duwa trén kich thuéc hat trung binh (Md), mdu tram tich bién c6 thé duwoc chia thanh ba
nhom: dat sét (Md = 1 - 10 pm); phu sa (Md = 10 - 100 um); cét (Md = 100 - 1000 pm).

Tir khéa: Kim logi ngng, kich thuéc hat, tram tich, tram tich bién.

1. PAT VAN BE

Qua trinh phét trién cong nghiép, néng nghiép, dich vu nhu du lich, thuong mai, y té
da 1am cho méi truong bi 6 nhidm nghiém trong, trong d6 c6 6 nhiém cac KLN trong dat,
nudce, lvong thyc, thuc phiam di va dang 1 van dé méi truong duoc cong dong quan tam.
Vung ctra s6ng, ven bién 1 noi tich tu cac chat gay 6 nhidm c6 ngudn géc tir luc dia trong
d6 c6 cac KLN. Trong méi trudng thiy sinh, tram tich 6 vai trd quan trong trong viéc hap
thu cac KLN qua qua trinh ling dong cac hat lo limg ciing nhu cac qua trinh c6 lién quan
dén bé mat cac vat chat vo co va hiru co. Tram tich ven bién dong bang séng Ctru Long,
dic biét 1a ban dao Ca Mau la tram tich ring ngap man, rat giau sunfua va cac chat hitu co,
thich hop cho viéc ling dong va luu giir cac KLN c6 nguon gbc tir dat lién [4, 6]. Bé
nghién ciru duoc mdi twong quan giira ham lugng cac KLN véi kich thude hat tram tich,
viéc xac dinh chinh xac ham luong cac KLN va kich thudc hat tram tich 12 rat quan trong
va can thiét. Trong bai bao nay, chung tdi trinh bay két qua phan tich ham lwong mét s6
KLN nhu As, Cd, Cr va Pb ciing nhu kich thudc hat tram tich trong 72 mau tram tich bién
ven bo tir cira Binh An vé phia tiy ban d¢ao Ca Mau bang cac phuong phap phan tich hién
dai, pht hop voi mau tram tich [2, 5].

2. THUC NGHIEM
2.1. Pia diém nghién ciru

Khu vic nghién ciu duoc chia ra 1am ba khu vuc: khu vuc 1 tir cira Tranh Dé dén
Ganh Hao, khu vuc 2 xung quanh mii Ca Mau va khu vuc 3 phia tdy ban dao Ca Mau. Vi tri

1 \ . . A N A N \ A
Truong Dai hoc Tai nguyén va Moi truong Ha Noi
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72 mau tram tich bé mit thu thap duoc tir cac chuyén khao sat Viét - Puc cac nam tir 2006
dén 2008 duoc trinh bay trong hinh 1.
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Hinh 1. So'd@é khu vuc ldy mau nghién ciéu
2.2. Thiét bi, dung cu, hda chat

Thiét bi quang phd hap thu nguyén tir Analyst 800 cua hang Perkin Elmer sir dung
ky thuat nguyén tir hoa bang ngon hia, 10 graphit va hidrua hoa (HVG-AAS).

Lo vi song cua hdng Milestone (Start D); micropipette Eppendorf. Can phan tich
AB204-S (+ 0,1mg, Thuy Si). May cat nudc hai lan Aquatron (Anh).

Ong nghiém thay tinh chiu nhiét 30 ml c6 nip xody; cc thay tinh chiu nhiét, thé tich
100ml, 250 ml, 1000ml; binh dinh muc thay tinh, thé tich 25ml, 50ml,100 ml, 1000ml.

Tat ca hoa chat sir dung déu co do tinh khiét phan tich caa Merck. Dung dich chuan
cua céac kim loai nghién ctru duoc chuan bi tir dung dich gbc 1000 ppm cua Merck.

2.3. Phwong phép phéan tich
2.3.1. Phwong phap phan tich KLN [1]

Cach tién hanh: Mau tram tich dugc hong kho & nhiét &6 phong, nghién min va sy
& nhiét @6 105°C. Can khoang 500 mg mau tram tich kho da dugc nghién nho cho vao binh
tam giac dung tich 250 ml hoic coc Teflon. Thém vao d6 5ml H,0, 30% va 10ml HNO;
8N hozc hdn hop HCI, HNO; dic. Phan huy mau khoang 1 gio ¢ nhiét do 110-130°C trong
thiét bi pha mau 16 vi séng. Dé ngudi, loc va dinh mirc &én 100ml rdi tién hanh xac dinh
ham luong KLN bang thiét bi quang phd hap thu nguyén tir (AAS).

Gidi han phat hién va khoang tuyén tinh

Gi6i han phét hién cua phuong phap phén tich Pb, Cd bang k¥ thuat 10 graphit két hop
ph& méu 10 vi séng duge xac dinh trén cac mau tram tich twong tng 1a 0,04 mg/kg, 0,2 mg/kg.
Khoang tuyén tinh x4c dinh dugc d6i voi Pb 1a: 2+40 ppb va ddi véi Cd 1a: 2+20 ppb.
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Gigi han phét hién cia phuong phép xac dinh As bang ki thuat hydrua héa két hop
pha mau 16 vi song dugc xac dinh trén cac mau tram tich 1a 0,05mg/kg; khoang tuyén tinh
cua dudng chuan 3+20 ppb.

Gidi han phat hién cia phuong phap xac dinh kim loai Cr bang ky thuat ngon lua
sau khi pha cac mau tram tich bang ky thuat 16 vi séng 1a: 0,2 mg/kg, khoang tuyén tinh
la: 0,2+5 ppm.

2.3.2.Phuwong phdp phan tich kich thuéc hat tram tich

Thanh phan do hat trim tich dugc x4c dinh theo phuwong phap rdy va 6ng hut
Robinson [2]. Nguyén tic cua phuong phép 1a tAch céc cap hat cia mau tram tich bang hdn
hop natri hexametaphotphat (NaPOs)s va natri cachonat Na,COs hoic c6 thé sir dung natri
pyro photphat NasP,O;. Thanh phan bot va sét duge xac dinh bang pipét, thanh phan cét
duoc x4c dinh bang ray. Thanh phan cip hat duoc phan theo thang Wentworth (Hoa Ki)
nhu sau: cat thé co ¢ hat 0,5 - 2,0 mm; cat min ¢6 ¢& hat 125 - 250 um; cét rat min c6 c&
hat 62,5 - 125 pum; bot cd ¢ hat 3,90625 - 62,5 um; sét ¢6 ¢ hat < 3,90625 pm.

Céc ray duoc st dung cé kich thuge 16: 63um, 125um, 250pm, 500um. Bing bo ray
V6i cac kich thudc trén ta c6 thé phan ra duoc cac cap hat: 63um-125um, 125um-250pm,
250um-500pum va lén hon500pm.

Phan kich thudc hat nhé hon 63 pm duoc xac dinh bang phuong phap 6ng hat
Robinson. Trong phuong phép nay di si dung 6ng dong 1000 ml dé thyc hién viéc phan
tich. Luong mau tram tich dugc hoa vao nudc cat ¢ nhiét do 20°C, sir dung pipet hat dung
dich mau theo thoi gian nhu bang 1, dé vao gidy loc biét trudc khdi luong, sdy kho va can,
tir d6 tinh toan thanh phan kich thudc hat caa mau.

Bing 1. Thai gian va d sdu hit miu xac dinh kich thwéc hat sét & 20°C

buong kinh hat | <63 um | <31pum | <16pum | <8um | <4pum | <2um
Do sau hut 10 cm 10 cm 10 cm 10 cm 5¢cm 5¢cm
Thaoi gian hat 29>’ 1’55 740 3040 | 61°19” 4"05°

3. KET QUA VA THAO LUAN
3.1. Kich thwéc hat tram tich bién

Tur két qua xac dinh thanh phan cip hat theo phuong phap dugc néu trén, ta tinh
toan duoc gia tri kich thuéc hat median (Md) cua cac mau tram tich [3]. Gia tri Md cua
cac mau tram tich bién thuoc khu vuc nghién ciru duoc néu trong bang 2. Tir gi tri Md
ta 6 thé chia cac mau tram tich thanh 3 nhém chinh: nhém sét (Md = 1 + 10 pm), nhém
bot (Md = 10 + 100 pm), nhém céat (Md = 100 + 1000 pm).

3.2. Ham lwong kim loai ning trong tram tich bién

Két qua xac dinh ham lugng KLN trong cac mau tram tich bién khu vuc nghién ctu
dugc néu trong bang 2.
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Bang 2. Két qua phan tich ham lwong kim loai ning va Md ciia cac miu tram tich bién

Ham luong kim loai nang

STT Kr'n%'j“ (mg/kg) (:\J"r:)
As | Cd Cr Pb
1 | DA20-18| 3654 | 0.28| 93.72 | 32.95| 11.65
2 | DA20-5 | 24.73|057] 90.23 | 37.34| 12.00
3 | DA20-6 | 28.94|017]90.82 | 33.29 15.26
4 |DA20-7 | 2722|035/ 9023 |33.90] 1055
5 | DA20-9 | 47.11|043]58.82 | 34.95| 8.243
6 | DA20-11]26.82|035]99.20 | 55.33| 158.6
7 | GH19-17|32.05| 0.60| 87.24 | 29.21 | 16.12
8 | GH19-16|31.31|021]100.2 | 40.03| 11.83
9 | GH20-2 3719 | 057]90.23 | 33.10| 20.71
10 | GH20-4 | 34.60| 0.43| 87.24 | 43.67| 18.11
11 | GH19-12] 26.87| 0.39| 9521 | 33.90| 9.352
12 | GH19- 10/ 30.17| 0.89| 101.02 | 40.74 | 8.061
13 | GH19-8 | 32.70| 0.75| 101.69 | 37.14 | 12.29
14 | GH19-5 | 3450|0.35| 95.21 | 37.79 | 8.339
15 | GH18-4 | 35.19| 0.32| 98.21 | 36.94| 9.501
16 | GH18-6 | 21.59| 0.17|53.14 | 21.26| 26.50
17 | GH18-9 | 37.24| 0.25| 75.27 | 31.06 | 88.00
18 | GH18-11]29.71| 0.32|59.82 | 28.86 | 99.18
19 | GH17-17 | 30.63| 0.28| 92.27 | 33.14| 13.81
20 | GH17- 16| 2957 | 0.07| 78.10 | 34.90 | 8.892
21 | BD14-3 | 2252 | 048] 94.99 | 32.40| 17.66
22 | BD14-4 | 21.25|037]97.32 | 32.06 | 9.499

Ki hiéu Ham luong kim loai nang Md
STT mau (mg/kg) (um)
As Cd Cr Pb
37 | W7/063 | 20.54 |0.18 74.78 | 28.27 | 11.98
38 | W7/066 | 18.94 |0.21 53.34 | 24.18 | 70.98
39 | W7/067 | 20.39 |0.14 67.80 | 25.47 | 12.41
40 | W7/071 | 26.97 | 0.25 71.78 | 26.27 | 10.34
41 | W7/0 7 | 2752 |0.35 79.26 | 29.56 | 10.92
42 | W7/045 | 21.05 | 0.46 50.89 | 25.40 | 27.77
43 | W7/070 | 20.94 |0.39 57.83 | 24.88 | 22.88
44 | W7/072 | 25.82 |0.14 72.28 | 29.96 | 8.655
45 | W7/074 | 21.68 | 0.32 83.25 | 29.41 | 8.025
46 | W7/064 | 24.10 | 0.31 63.41 | 23.32 | 12.49
47 | W7/088 | 22.48 | 0.21 46.31 | 23.13 | 13.75
48 | W7/089 | 16.65 |[0.64 |44.92 |21.19 | 35.95
49 | W7/090 | 14.56 |0.32 29.81 | 18.44 | 95.59
50 | W7/080 | 24.38 | 0.29 69.20 | 25.39 | 8.628
51 | W7/084 | 36.27 |0.14 |49.51 |25.64 | 38.98
52 | W7/085 | 26.47 | 0.67 70.29 | 27.57 | 8.659
53 | W7/082 | 25.25 | 0.28 63.73 | 23.82 | 8.981
54 | CM22-1 |20.79 |0.92 63.81 | 26.17 | 8.391
55 | CM22-5 | 2294 |0.32 46.97 | 21.89 | 22.91
56 | CM06-3 | 21.17 | 0.53 68.27 | 23.04 | 8.955
57 | CM23-5 |21.09 |0.18 61.81 | 22.08 | 10.97
58 | CM23-2 [19.35 | 0.13 63.24 | 22.09 | 10.19
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23 | BD14-12|26.92| 0.39| 71.29 | 47.66| 17.13
24 | BD14-16| 30.51 | 0.57| 89.73 | 33.70| 7.940
25 | BD15-17|31.11| 0.43| 68.79 | 31.56 | 14.00
26 | BD15-16| 25.97 | 0.35| 67.30 | 32.40| 25.03
27 | BD15-15|21.54| 0.35| 79.26 | 29.36 | 18.42
28 | BD15-13|24.93| 0.46| 60.82 | 27.97 | 15.66
29 |BD15-6 | 24.68|0.07| 78.76 | 33.15| 9.668
30 | BD15-5 | 23.18|0.18| 87.74 | 32.00| 11.10
31 | BD15-4 |39.08|0.18| 73.28 | 35.19| 302.8
32 |BD15-2 | 22.43| 0.46| 69.29 | 29.86 | 13.45
33 |BD15-1 | 29.27 | 0.38| 81.74 | 30.69 | 146.9
34 | W7/054 | 33.45|2.16|94.72 | 35.79| 8.886
35 | W7/056 |23.33|0.18| 74.28 | 37.34| 25.44
36 | W7/058 |14.46|0.18|41.82 | 17.25| 10.53

Tir két qua phan tich thu dugc ghi & bang 2 cho thay:

59 |CM23-3 | 2051 | 092 |61.81 |21.85 |10.65
60 | CMO08-3 |12.36 |0.14 |49.01 |16.50 | 7.573
61 | CMO08-5|31.63 | 023 |8227 |30.14 |12.81
62 | CM08-7 | 30.57 |0.17 |76.10 |32.90 |8.982
63 | CM08-9 | 2252 |0.48 |94.99 |32.40 | 15.66
64 | CM08-12 23.25 | 0.32 |96.32 | 31.06 | 8.492
65 | CM08-14/ 2494 | 0.17 |90.82 |33.24 | 14.26
66 | CM08-1 |27.28 |0.35 |90.23 |33.92 | 12.55
67 | CMO08-2 | 44.12 | 0.48 |57.82 |34.85 | 8.249
68 | CM08-4 | 27.85 | 037 |94.20 |54.35 | 143.6
69 | CM08-10; 31.07 | 0.64 |83.24 |28.21 |17.12
70 | CM08-11 30.34 | 0.25 |99.02 |39.03 | 10.87
71 | CMO08-15/ 27.92 | 035 |74.76 |27.24 |10.44
72 | CMO08-16{ 26.92 | 0.38 | 78.29 |28.59 | 10.83

Ham luong Asen trong c4c mau tram tich trong nhom sét dao dong trong khoang 9,08 - 47,11 mg/kg, trung binh 23,96 mg/kg.

Trong c&c mau tram tich co kich thudc hat trung binh thudc nhém bot, ham lwong Asen dao dong trong khoang tir 14,46 mg/kg dén

37,24 mg/kg, trung binh 25,01 mg/kg. Trong nhdm bot, ham luong trung binh ciia Asen cao hon trong cac mau tram tich & nhom sét.

So véi Quy chuan ki thuat qudc gia vé chat luong tram tich viing nuge man, lg [1], thi ham lugng Asen trong hau hét cac mau déu
chua vuot qua gia tri gisi han cho phép, chi c6 mot vai miu di vuot qua gigi han (41,6 mg/kg). Piéu ndy cho thiy ham luong Asen

trong mau tram tich nghién ciru chua anh huong bét lgi dén dong vat thiy sinh.

Vi nhom sét, tong ham lwong cia Crom bién doi tir 46,47 - 101,02 mg/kg, trung binh dat 72,46 mg/kg. Con trong nhém bét,
ham luong Crom bién d6i tir 29,81 mg/kg dén 101,69 mg/kg. Ham lugng Crom trung binh trong cac mau nghién cau 1a 70,19 mg/kg.
S0 voi cac mau tram tich nhom sét, ham lwong Crom trung binh & nhém bot co xu huéng cao hon. So véi QCVN 43:2012/BTNMT [1],
thi ham luong Crom trong cac mau tram tich nghién ciru déu chua vuot qué gidi han cho phép (160 mg/kg). Diéu nay cho thay kim

loai Crom chua giy anh huéng dén doi séng thiy sinh.
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Céc mau tram tich thugc nhom sét co ham luong Pb bién doi tir 12,5 dén 47,6 mg/kg.
Trong nhom bot, ham lwong Pb dao dong trong khoang tir 17,25 mg/kg dén 47,66 mg/kg,
trung binh 28,33 mg/kg. So v6i cac miu tram tich nhom sét, ham luong Pb trung binh &
nhom bét cao hon. So Vi tiéu chuan chat lugng tram tich QCVN 43:2012/BTNMT dbi voi
tram tich bién ven bd, thi trong hau hét cac mau trim tich nghién ctru, ham luong Pb déu
chua vuot qué gié tri gisi han cho phép (112mg/kg). Diéu ndy chang to, tram tich bién ven
bd Dong bang séng Ctu long (PBSCL) chwra bi 6 nhidém Pb.

So véi cac kim loai nghién ciu khac, Cadimi c¢6 ham luong thip nhit. Trong céc
mau tram tich thuéc nhom sét, ham luong cia Cadimi thay ddi trong pham vi tir 0,07 dén
2,16 mg/kg, song chi yéu tap trung trong khoang 0,07 - 0,89 mg/kg. Ham lugng trung binh
cua Cadimi 1a 0,37mg/kg. Con & nhém bot, ham lugng Cadimi bién thién trong khoang
0,13 mg/kg dén 0,96 mg/kg, trung binh 0,34 mg/kg. Theo QCVN 43:2012/BTNMT [1], thi
chua c6 mau nao ham lugng Cadimi vuot quéa gidi han cho phép (4,2 mg/kg). Diéu nay
cho thay ham lwong Cadimi trong mau tram tich nghién ctu chua gy anh hudng dén doi
sdng thuy sinh.

4. KET LUAN

Bai bao d4 nghién ciru phwong phap xac dinh ham lwgng mot s6 KLN nhu As,
Cd, Cr va Pb ciing nhu thanh phan cip hat trong 72 mau tram tich bién ven bd Bdng
bing sdng Curu Long.

Theo Quy chuan ky thuat Qudc gia vé chat luong tram tich bién (QCVN
43:2012/BTNMT) cho thay: trong c4c mau nghién ciru, ham lugng Pb, Cd thdp hon nhiéu
SO Vi gid tri giGi han cho phép, trong khi ham lugng cua As, Cr c6 gié tri I6n hon ham
lwong Pb, Cd, nhung van con nam dudi gia tri ham lugng gisi han cho phép. Piéu nay cho
thiy cac kim loai nghién ciru chua gy anh huong bat loi dén dong vat thuy sinh trong
ving bién ven bd Bdng bang séng Ciru Long.

Két qua phan tich thanh phan cip hat cho thiy cac mau tram tich trong khu vuc
nghién ciu chi yéu & dang bot va sét. Viéc nghién cau mdi twong quan cia ham lugng
KLN véi kich thuéc hat tram tich bién khu vuc nghién ctu sé tiép tuc dwoc nghién ciu.
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METHODS OF DETERMINING SOME HEAVY
METALS’CONTENTSAND COASTAL SEDIMENTS’ PARTICLE
MEASUREMENTS

Le Ngoc Anh
ABSTRACT

In this article, four heavy metals including As, Cd, Cr, and Pb were determined in 72
marine sediment samples in the Mekong Delta by Atomic Absorption Spectrophotometric
method (AAS). Analysis resultsshow thatcontentsofheavy metalsdonotexceedpermissible limits.
Sediments particle sizesare determined by the Robinson’s straw method. Basedonthe
averageparticle size (Md), thesampleof marine sediments can be divided intothreegroups:
clay(Md = 1 - 10um); silt (Md = 10 - 100um);sand (Md = 100 - 1000um).

Keywords: Heavy metals, partical size, sediment, sea sediment.

Ngay ngp bai: 7/6/2019; Ngay gui phan bién: 7/6/2019; Ngay duyét dang: 13/6/2019
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SU ON PINH CUA CAC CHUYEN PONG
Nguyén Viin Can'
TOM TAT

Trong bai viét nay chiing tdi gigi thiéu mét trong cac phirong phap dé xét sw on dinh
cua cac chuyén dong, duoc dinh danh bang cach chuyén cac hé phuwong trinh vi phan phi
tuyén vé hé phirong trinh vi phan tuyén tinh dan dén si nghién ciru duwoc don gian hon
nhiéu nhorvao phwong phap cua Aizerman.

Tur khoa:Su on dinh, hé phuong trinh vi phan phi tuyén tinh, hé phirong trinh vi
phan tuyén tinh.

1. PATVAN PE

Chung ta da biét moi chuyén dong déu duoc mo ta dudi mot hé phuong trinh vi phan
(phan I6n 1a hé phi tuyén), tuy nhién viéc xét sy 6n dinh cia chuyén dong la kho va phuc
tap. Trong bai viét nay,ching tdi trinh bay mét phuong phép quan trong dua cac chuyén
dong phuc tap vé chuyén dong don gian 6n dinh. Ky thuat dugc dung la dua hé phuong
trinh vi phan phi tuyén vé hé phuong trinh tuyén tinh dwa vao khai trién Taylor, nho dé
viéc xét sy on dinh cua chuyén dong duoc don gian va tdi wu hon nhiéu.

2. NOI DUNG

2.1.Kién thirc lién quan

2.1.1. Mgt s6 khai niém va két qua vé sw on dinh nghiém cua hé phwong trinh vi phin
o . .. dx

Xeét h¢ phuong trinh vi phana = f(t,X) (2.1)

Trong d6 X = COloN(X;, X,,.... Xn); f (t, X) =colon(fy(t, X, Xy, ... X)), x € R"

f:RxR" > R" 1a ham véc to trong mién Q:{|+ xD/1 = (a,+x0);Dc Rn}

Gia thiét rang hé c6 tinh chat

a. TOn tai duy nhat nghiém cua bai toan Cauchy.

b. Nghiém thac trién duoc ra vd tan bén phai.

c. Nghiém ¢4 tinh chét lién tuc tich phan.

Pinh nghia 1.[7] Nghiém 7(t),t € 1" cia hé (1) duoc goi 1a on dinh (theo nghia

Liapunov) khi t —+o0, néu véi Ve>0;vt, e 1*,356=5(¢,t,) >0 sao cho moi nghiém

| X(t)-n(t,)|> S, thi

x(t) cua hé ké ca 7(t) thoa mén

Y Khoa Khoa hoc Tu nhién, Truong Pai hoc H(fng Puc
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i. Xac dinh trén [t;,+o0).

ii. Thoa man bat dang thirc ||X(t) -77(t)|| <& Voi vVt elt,,+0).

Pinh nghia 2. Nghiém &=0cua hé dugc goi 1a 6n dinh (theo nghia Liapunov) khi
t—+oo, néu voiVe>0;vt, el™,35=5(¢,t,) >0 sao cho moi nghiém x(t) cta hé thoa
man ||X(t,)[>S, thi

i. Xac dinh trén [t,,+o0).

ii. Thoa mén bét déng thic |X(t)| <& voi Vt [t;, +00).

Pinh nghia 3. Nghiém n(t),te 1" cua hé (2.1) duoc goi 1a khéng on dinh, néu
Jg,>0; 3t, 1™, V&>0; ton tai nghiem X, (t),3t, >t,, thoa man ||X5(t0)-n(t0)||<5 va
||X s (tl)-n(tl)” >g,.

Pinh nghia 4. Nghiém n(t),t I' cua hé (2.1) dugc goi la 6n dinh tiém can khi
t — 400 néu

i. 1(t)on dinh khi t — +oo,

ii. Véi vt, el”, JA=A(t,)>0 sao cho moi nghiém x(t) cua hé théoa man
[x(to)-n(to)] <A, thiz lim x(t)n()]=0.

Pinh nghia 5. Nghiém & =0cua hé (2.1) duoc goi 1a 6n dinh tiém can khi t — +oo néu
i. Néu n6 6n dinh khi t — +oo,
ii. V6ivt, e 1, JA= A(t,) > 0 sao cho moi nghiém x(t) cua hé thoa man|[X(t,)] < A,

thilim [x(t)| =0.
t—o0

Pinh nghia 6. Nghiém n(t), t € I' cua hé (2.1) dugc goi la 6n dinh tiém can toan cuc
khi t — +o0 néu
i. (t)on dinh khi t — +o,

ii. Vi vty €1, sao cho moi nghiém x(t) cua hé thoa man|[X(t,)-n(t,)| <+, thi:
lim [x(t)-n(v)] =0.
2.1.2. Sw on dinh cua hé vi phan tuyén tinh

Xét hé vi phani—’t‘:A(t)x#(t); AQ); f(t) e C(1"). 2.2)

va hé thuan nhat twong ﬁng(;—)::A(t)x. (2.3)
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Pinh nghia 7. Hé (2.2) dugc goi la on dinh (khdng on dinh) khit — +o0, néu moi
nghiém cua hé 12 6n dinh (hoidc khdng 6n dinh) khit — +o.

Chuy:

a. Néu hé (2.3) 6n dinh tiém can thi ciing 6n dinh toan cuc.

b. Hé (2.3) 6n dinh khi it nhat mot nghiém caia nd on dinh va khong 6n dinh khi c6
mét nghiém khéng on dinh.

Pinh ly 1. Piéu kién can va du dé hé (2.2) 6n dinh tiém can la nghiém x = 0 cua hé
on dinh tiém can.

2.1.3. Sw on dinh cua hé vi phan véi hé sé hang sé

ij

Xét hé vi phan: % = A[)x+ f(1); A@y)pnd; €R (2.4)

Pinh 1y 2. Diéu ki¢n can va du dé hé (2.4) 6n dinh la Re 4, (A) <0, | =1m (m<n),
trong do nghiém 4, coRe 4, (A) = 0chi co nghiém so cap don.

Pinh 1y 3. Piéu kién can va du dé hé (2.4) on dinh tiém can 1a Re 4, (A)<0
vj=1n.

2.1.4. Su on dinh theo xap xi thi# nhdt (Liapunov) [2]

, .. dx . . . o 2 o
Xét hé vi phana = f(t,x); gia su X, (t)= 0 la mot nghiém. Bé xét sy on dinh cua

nghiém tam thuong nay ta tach phan tuyén tinh cua cac ham f.(f =(f, f,,..., f ))trong

lan can ciia diém (X, = X, =...= X, = 0) nho cong thac Taylor.
Pinh ly 4. (Dinh ly Liapunov)
dx;

n
i
Xéthé: { dt _kglaikxk +0; (tX X 5,..Xp) |

i=1.n

trong do ay R; ¢,(t,X) eC(0<t<+oo,|x|< H) va (P(t’x)—t>0, khix — 0; &

x|

|x||=\/|xl|2+|x2|2 +...+|xn|2 .Khi d6, néu tat ca cac nghiém dic trung cia ma tran

day

A=(a,) ;i,k=1,n c phan thuc am, thi nghiém khong cua hé 14 én dinh tiém can.
2.1.5. Toén tur tw lién hop [1]
Pinh nghia 8. Néu X, Y la céc khong gian Hilbert va A: X — Y la toan tir tuyén tinh
lien tuc thi toan tur lién hop A’ cua A; Ay S5 X 1A mot anh xa tuyén tinh lién tuc xac dinh

boi: (A'Y,X)=(Y,AX);x e X,y € Y
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Pinh nghia 9. Toan tir A: X — X trong khéng gian Hilbert X 1a ty lién hop néu A =A";
nghia 1a: (Ax,y) = (X,Ay), vai moi X, y thuoc X.

2.1.6. Cac ky hiéu duwoc dung [4,5,6]

a.R(a,r) ={XGR”,||x-a||S r}.

b.S(a,r) :{XGR”,”x-a”: r}.

c.ReA:%(A+ A).

d. 6(A) la phd cua toan tir A, trong do :
A la ma tran hang thi: o(A)y={;(A)} véi 1, la céc gid tri riéng ctia A.

e. A(A)= Igmw la chuén logarit cua toan tir A.
f. S;(A) =2 (A’A), lacacss - s6 cua toan tir A,
g. dx = X.

dt

2.2.Tinh 6n dinh cia hé phwong trinh vi phan phi tuyén

Xeét sy 6n dinh cua céc chuyén dong; trong bai bao nay chi dat tiéu chi ma cac chuyén

dong dugc md ta boi cac hé vi phan phi tuyén dang X =Ax+F(x) (3.1)

la 6n dinh toan cuc.

Xét h¢ vi phan tuyén tinh: x=Ax+Bx (3.2), trong d6 B=(b,); ik=1,n dugc
chon sao cho 6(Re(A+B)) <-0; ala hing sé duong, nghia la (3.2) 6n dinh tiém can.

Ky higu G={B/o(Re(AtB))<-u}. Tac dinh phin tiz=(z, z,,...2,) e R"va dat

f(zl,zz,...,zn)_Z 20
1 &k

tuong tng véi ma tran C(z)=(c,,); i,k=1,n.6 dayc, = mz, :
d, z,=0
m 1a s6 phan tir khéc 0 cua vécto z.
dik:ZIimOf(Zl-’ZZz#Z“), néu gisi han ton tai va d,, = 0 khi gisi han khong ton tai.
K k

D(x)=(d,.d,,...d,);d,=f, (xlyxz,...,xn)-fi (21,22,...,zn)-Zcik(Xk-zk).
k=1
Khi d6 hé (3.1) dugc chuyén thanh hé X =Ax+Bx +D(x). (3.3)
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Pinh ly 5. [3] Gia sir z=(z,,2,,...,z,) e R";ma tranC(z) € G; cac ham f,(z) lién tuc

va f,(0,0,...,00=0; i=1,n. Khi d6 nghi¢m cua h¢ (3.3) 6n dinh toan cyc.
X =-2X-X°
)

Vi dy 1. Nghién ciru sy 6n dinh toan cuc cua hé vi phan )
y= .

2 0
Taco A:{O _J; f,(x,y)=-x*f,(x,y)=0 la cac ham lién tuc va f,(0,0)=0.

Ta xac dinh ma tran C=(c, );i,k=1,2.

a. Truong hop 1
2 22 23 Zf Z]3-
z:(zl,zz) eR%; (21,22) #(0,0); c11:-71; 012:-2—1,021:022 0;C=| 2 222
2
0 0
a4
Trong trudng hop ndy A+C=| =~ 2 g dé thay cAc tri riéng cia A+C la
0 -1
Z2
A= -2-?1; A, =-1 déuam. Vay C(2) €G.
b. Truong hop 2
y 2
z=(2,,0),z,#0; Ta ¢6 c,=-"2;C,=C,=C,,=0; VAy A+C=|"",
0 -1
z? .
Trong truong hop nay A4, = -2-?1; A, =-1déuamnénC(z) €G.
c. Truong hop 3
z} z}
z=(0,z,);z, #0.Tac6 ¢, = Iirr(l)(——l) =0;c,=-—* ¢, =¢C,, =0.
7> Zl 2
2
Vay A+C = 2 g D& nhan thdy ma tran A+C cO 2 gia tri riéng Ia:
0 -1
A =-2; A, =—1 déu am. VayC(z) € G.
d. Truong hop 4
-2

3
2=(0,0), taco c, :!igg(—z—l) =0;¢c,=C, =C,, =0 va A+C ={0 .
1 1 =

giatririeng 4, =-2; 4, =—-1nénC(z) €G.
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Nhdn xét: Qua vi du trén ta khang dinh dugc véi Vz=(z,,z,) € R*thi h¢ (3.3) 6n
dinh toar] cuc.
bicu nguoc lai cua Binh ly 5 1a khdng dang.

. . . X =-2X+y+X>
Vi dy 2: Nghién ctu sy on dinh cta hé- (2)

Y =X-2y+x°y.

2 1 .

Ta co A:{ 1 2} va cac ham fy(x,y) = X% fo(x,y) = X%y la céc v cliing bé cap cao so
Vai 4/x2+y2 Hon nira x = 0, y = 0 la nghiém cua hé (2); cac nghiém dac trung cta ma tran

A la A,=-1;1,=-3, nén theo dinh ly Liapunov (xem [9]) thi hé (3.3) 1a 6n dinh toan cuc.
Mit khac theo Binh Iy 5, tacd vsi z = (20)eR? thi c,=4;c,,=0 do
x? X%y . 4 0| 2. 1
lim— =, c,=0; C22_|Im =4nén C= vaA+C= cO céc tri riéng la:

x—0 y y—0 y O 4 1 2

A, =3; A, =1 déu duong nghia la ma tran C¢ G, diéu nay cho cau khang dinh ciia nhan xét trén.

2.3. Phwong phap Aizerman [3]

n
X, :Z ayX ; +hx,

Cho h¢ phuong trinh: { ;abeR; a<b<p.  (4.1)
X _Zak, j k=2.n

Biét rang nghiém 0 cua hé la 6n dinh tiém can, xét sy 6n dinh toan cuc cua hé phi tuyén

_Z alj J+f(X1)

(4.2) va véi diéu kién Ay beR; ao<—2= f(x)
Xl
ZakJ . k=2n

<B.

Pinh ly 6. Gia sir hé vi phan tuyén tinh ; (4.1

la 6n dinh tiém can; Vb e R, A= (@) 1j= 1,n laty lién hopva a< —% fix,) <P;-w<a,f<+o

i Xl :Zalj j +f(xl) )
f(0) = 0 khi do héphituyen: - (4.2) 1a o6n dinh toan cuc.

_zakj i k=2
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Nhdn xét. Biéu nguoc lai cua Binh ly 6 la khéng dang.

i . . X =y+sinx
Vi dy 3: Xét sy on dinh coa hé: § . (3)
y =-3x-2y
Gidi
R6 rang x = 0, y = 0 la nghiém cua hé. Dung khai trién Taylor tai x = 0 thi sinx = x+0(x?),
— 2
khi d6 hé (3) tré thanh )f_X+y+O(X ) ()
y =-3X-2y.

1 .
A= —%+§i, A= -%-?i co Reir,=Rel,= —§< 0. Theo dinh ly Lyapunov hé 6n

dinh tiém can.
Pinh ly 7. Gia s v&i mdizeR"ma tranC(2) e G*={C:A(A+C) < a<0} i=1,n cac

0 1
C6 ma tran A{ 3 2} khong la ma tran tu lién hop va cac tri riéng la

ham fi(zy, Zo,...,z,) lién tuc va fi(0,0,...,0) = 0, i=1,n. Khi d6 nghiém cua hé (4.2) la én dinh
toan cuc.
Nhdn xét: Diéu nguoc lai 1a khéng dung.
. . . X =-X+y+Xx°
Vi du 4: Nghién ctu sy on dinh cua hé 5 (5)
y =X-3y+x°y.

101 .
Tacd A= L 3} va cac ham fi(x,y) = X% fo(x,y) = X%y la cac v cuiing bé cip cao so
VGi (/X*+y® | hon nita x = 0, y = 0 la nghiém cua hé (5); c6 cac nghiém dic trung caa ma

tran A la kl=—2+\/§ ;A =22 , nén theo dinh ly Liapunov (xem [2]) thi hé (5) la 6n dinh

tiém can. Mat khéc ta co véi z = (2,0) G diéu nay cho cau khang dinh caa nhan xét trén.
pinh ly 8. Gia st VzeR" ma tran C(Z)eG**z{C :max S, (A+C)< a<0y; cac ham
]

fi(z1. 22,....Z) lién tuc va£(0.0,...,0)=0, i=1,n , khi d6 nghiém cua hé (3.2) la én dinh toan cuc.

HE qua. Gia s nghiém cua hé: X = A;Abx; (4.1) 6n dinh tiém can VbeB,

. n
f(x,) X, =2 2% +(x,)
a < ——L < B;Khi d6 hé: - (4.2) én dinh toan cuc.
X * —
: X, =Y agX; ,k=2,n
i=2
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Ching minh

Theo Binh Iy 8 hé 6n dinh tiém can, A_b tu lién hop nén co cac gia tri riéng la sb
thue [1].

Suy ra Rel, (A_’;A_b)= A, (A_;A_b)<o Vi Vj =I,m; m<n theo dinh nghia s - b
cua toan tir A_bta co: S, (A_b)z A (A_;A_b) < a<0.

Va binh Iy 8 cho ta két luan hé (4.2) 1a 6n dinh toan cuc.

Vi du 5: Nghién ctu sy 6n dinh toan cuc cua hé vi phan >.<=-2x-x3 (6)

y= -y
Trong vi du 1 di khing dinh hé 1a 6n dinh toan cyc. Tuy nhién véi z = (0,1) ta c6

-1 0 -3 0 x 9 0 , , . . .

C= va A+C = , (A+C) (A+C)= co cac trj ring lax, =9, A,=1
0 0 0 -1 01

déu duong nghiala C ¢ G~ . D6 1a diéu khang dinh cho nhan xét trén.

3. KET LUAN

Trong bai viét ching toi da dua ra cac hé qua, nhan xét va cac vi du chang to
rang cac chuyén dong dugc mo ta boi cac hé vi phan phi tuyén duoc néu ra chi la diéu
Kién at c6 chua du dé chuyén dong twong tng la 6n dinh; trinh bay phuong phap
Aizerman dé dua cac chuyén dong phuc tap vé cac chuyén dong don gian 6n dinh,
bang viéc sir dung khai trién Taylor dé dua hé phuong trinh vi phan phi tuyén vé hé
phuong trinh vi phan tuyén tinh. Nhd d6 viéc xét tinh 6n dinh cua chuyén dong dugc
don gian va tbi uvu hon nhiéu.
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STABILITY OF MOVEMENTS
Nguyen Van Can
ABSTRACT

In this article we introduce one of the methods to test the stability of movements,
through converting nonlinear differential systems to linear systems, which simplifies the
research process by using Aizerman’s conjecture.

Keywords:Stability, nonlinear differential systems, linear systems.

Ngay ngp bai: 27/3/2019; Ngay guri phan bién: 8/4/2019; Ngay duyét dang: 6/8/2019
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PHAN LAP VA PQOC TRINH TU GEN RPOB LOAI MA TIEN
(STRYCHNOSNITIDA)TAI THANH HOA

Lé Pinh Chic', Hoang Thi H&% Trinh Thi Hong®
TOM TAT

Thudt ngiz “DNA ma vach” khéng chi giup cac nha phan logi hoc trong cong tac
phan logi va xac dinh loai, ma con nang cao ndng lic kiém soat, hiéu biét va tan dung sur
da dang sinh hoc. Vi vdy trong bai viét nay, ching t6i dé cdp dén két qua phan ldp va doc
trinh tir gen rpoB cua cac mau M4 tién thu tgi Thanh Héa. Ching t6i da phan ldp gen
rpoB tir 2 mdu M4 tién thu tei Bén En va Xuan Lién Thanh Hoa, kich thwdéc gen rpoB ma
ching t6i thu dwoc 1a 469 nucleotid va c6 su rwong dong 1a 98,5% so Vi trinh tur gen rpoB
cua lodi Strychnos erichsonii (ma sé FJ038322) @4 cong bo trén ngan hang gen.

Tur khéa:rpoB, DNA barcoding, gen rpoB, gen luc lap, Strychnos nitida.

1. PAT VAN BE

M4 tién (Strychnos nitida) c6 nhiéu hop chat quy c6 tac dung chira bénh cao, dic biét la
mot séhop chit nhu: khoang 2 - 3% la céc alcaloid phu khac nhu a - colubrin, S - colubrin,
vomicin, novacin, pseudostrychin; chat béo (4 - 5%), acid igasuric (= acid clorogenic), acid
loganic, stigmasterin, cycloarterol va mét glycosid la loganin; Céng trinh cta Li W. va cs
cling dd phat hién dugc 3 hop chat pyridocarbazole racemic méi, (£) -stritidas AC (1-3) va
3monoterpenoid indalo alkaloids (4-6) day 1a nhiing hop chat dugc phét hién méi trong
loai cdy nay [10]. Nghién ctru cia Wang B. va cs ciing da phat hién dugc 3 glycosides
indole mai, do la 22-deoxystrictosamide (1), 22-deoxystrictosamide N b-oxit (2) va
vincosamide 2'-O-B-D-xylopyranoside-11-O-B-D-glucopyranosit (3) [14]. Nghién cau cua
Gu Z. va cs di cho thdy 6 hop chat da dugc phan lap tir Strychnos nitida gém beta-sitosterol,
strychnine, brucine, cantieyine, axit lignoceric va axit palmitic [7]. Tuy nhién viéc nghién cau
dic diém di truyén hoc cua loai cay nay con han ché, do d6 nhitng dit liéu khoa hoc vé di
truyén hoc cua loai duoc liéu quy nay chwa dugc cong bd nhiéu trén thé gisi va trong nudc,
dic biét 1a hé thbng ma vach DNA (DNA barcode).

Déi vai thuc vat, trong hé théng ma vach DNA thi hé gen luc lap mang nhiéu dic
diém thich hop dbi véi chi thi DNA va hé gen nhan, ving DNA nam giira c4c gen hay con
goi ITS (Internal Transcribed Spacer) thuong duoc st dung 1am DNA chi thi trong mot s6
nghién ctu [3, 8, 11]. Trong nhimg nam gan day, nhiéu ving gen da dwoc nghién cau va
d8é xuét 1a chi thi DNA cho thuc vét nhu Matk, rpoC1, rpoB... [4, 6, 9].

13 Khoa Khoa hoc Tw nhién, Triecong Pai hoc Héng Puc
2 Truong Trung hoc Phé thong Thiéu Hoa, huyén Thiéu Hoa, tinh Thanh Hoa
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Trong bai viét nay, chung t6i dé cap dén viéc phan lap va doc trinh ty gen ropB
loai Ma tieén (Strychnos nitida) tai Thanh H6a nham cung cap dir liéu thuc vat hoc vé loai
duoc liéu quy nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

MAau M4 tién (Strychnos nitida)duoc thu thap tai Thanh Hoa. Viéc dinh danh
cdy Ma tién duoc thuc hién tai bo mén Thuc vat hoc, Truong Pai hoc Hong Duc theo
Pham Hoang H¢ (1999) [1], Nguyén Nghia Thin (2007) [2].

Ciap mdi dic hiéu rpoB (Bang 1) [5] va cac hda chat can thiét trong nghién ctu sinh
hoc phén t nhu: Tris HCI, EDTA, phenol, ethanol (100%), agarose... thudc cac hang:
Merck, Sigma, Biolabscasccua cac nuéc My, Anh, Buc.

Bang 1. Trinh ty cip mdi nhan ban rpoB

Tén moi Trinh tu modi (5°- 3%)
F AAGTGCATTGTTGGAACTGG
R GATCCCAGCATCACAATTCC

rpoB

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp tach chiét DNA téng so

DNA tong sé duoc tach chiét tir 1a non theo phuong phap cuia Shanghai Maroof
va cs (1984) [12].

2.2.2. Phwong phdp nhdn gen proB bang ky thugt PCR

Theo phuong phap cua Peter va cs (2011) va bang cac cap mdi DNA Barcoding
[15].Trong d6, doan gen rpoB dugc khuéch dai bing ky thuat PCR véi cap moi dac hiéu
rpoB-1f/rpoB-3r véi kich thudc du kién 1a khoang 500 nucleotide.

Phan tmg PCR duoc tién hanh véi thanh phan phan tng dugc trinh bay & bang 2.

Bang 2. Thanh phan phan ng PCR nhan gen rpoB

STT Thanh phan Nong do Thé tich (ul)
1 PCR Master Mix 2X 12,5
2 MOGi xudi 10 pmol/ml 1
3 Mbi nguoc 10 pmol/ml 1
4 DNA khu6n 10ng/M 1
5 Nuac khir ion - 9,5
Tong thé tich 25

2.2.3. Phwrong phdp chay dién di kiém tra san pham PCR

Sau khi dién di, san pham PCR duoc kiém tra bang dién di trén gel agarose 0,8%,
sau d6 nhudém véi Ethidium Bromide (EtBr) va quan sat dudi tia UV.
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Sau khi chay dién di, liy ban gel ra khoi may dién di, nhe nhang Iy riéng phan gel
agarose cho vao hop chira dung dich Ethidium bromide. Nhuoém trong 10 phat. Lay ban
gel ra, rira bang cach ngam trong nuéc 2 - 3 phiit. Pem vao médy quan sat dudi dén tir
ngoai (UV) va chup anh.

2.2.4. Phuong phdp tinh sach san pham PCR

Sau khi nhan dugc gen rpoB budc tiép theo can thu nhan gen & dang tinh sach va
khong 1an gel agarose. Qua trinh tinh sach dugc thuc hién theo Kit GenJET PCR
Purification cua hdng Thermo Scientific.

2.2.5. Phuong phap xac dinh trinh ty nucleotide cua dogn gen rpoB

Trinh ty nucleotide cia doan gen rpoB duoc xac dinh bang may giai trinh ty ABI
PRISM® 3100 Avant Genetic Analyzer, st dung bo Kit BigDye® Terminator v3.1 Cycle
Sequencing voi cap mdi dac hiéu. Trinh ty gen d6 dugc phan tich, so sanh va lap cay phét
sinh chung loai bang cac chuong trinh Bioedit, BLAST, DNAstar.

3. KET QUA VA THAO LUAN
3.1. Két qua phan tich hinh thai Strychnos nitida

Day leo g, c6 moc doi mang 16ng thua. La hinh trai xoan hep, dai 8 - 14cm, rong
4 - 5cm, dinh 14 ¢6 mili nhon nho, ¢6 3 gan chinh va mot dbi gan nho sat mép 14; cudng 14 dai
khoang 5 mm (hinh 1). Cum hoa 1a mét chim xim kép & dau canh, dai 4 - 6cm. Cudng hoa va
cudng cum hoa c6 16ng. Hoa mau 5, Trang hoa hinh dng, mau xanh nhat, dai 14 - 15mm, dng
trang dai gép 4 - 5 lan thuy; Thuy dai khoang 2,5mm, hoi cong; Nhi dinh & hong trang, tai
day c6 mot vong 16ng day; Chi nhi rat ngin khoang 0,5mm, bao phan nhén; Bau hinh tring,
nhén, voi dai khoang 12mm, dinh bau va nira dudi cta voi c6 16ng; Num nhuy tho ra ngoai
b6 nhi; Qua c6 dudng kinh 3 - 5cm; Vo qua nhan, rat day (khoang Smm).

Hinh 1. Anh chup canh, 14 cay M4 tién (Strychnos nitida)
3.2. Két qua tach chiét DNA

DNA duoc tach chiét theo phuong phap cuia Shanghai Maroof va cs (1984), sau do
DNA dugc do nong do va xéac dinh d6 sach bang may do NanoDrop (Thermo Scientific).

33



TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 45.2019

Biang 3. Nong dd va dp tinh sach cac mau

Tén mau 0D260/280 Nong do (ng/ul)
MTXL 2,04 103,5
MTPL 1,99 159,0

Qua bang 3 c6 thé thay rang DNA duoc tach chiét véi do tinh sach cao nam trong
khoang tir 1,99 dén 2,04. Nong d¢6 DNA dugc tach chiét dat tir 159,0 ¢én 103,5. DNA nay
s& duoc pha lodng dén ndng d6 cudi cing 1a 100 ng/pl cho phan tng PCR tiép theo.

3.3. Két qua nhan ban gen rpoB cac miu M4 tién

Sau khi thuc hién PCR san phim duoc tién hanh dién di kiém tra trén gel agarose
0,8%. Két qua PCR véi céc cap mdi dac hiéu (bang 1) duoc thé hién trén hinh 2.

1 2 M

750 bp
500 bp

Hinh 2. Két qua PCR 2 miu véi cap mai rpoB
M: Marker (1kb, Thermo);
1: San pham nhan ban tir cap moi rpoBF/R tir mau M tién Xuan Lién;
2: San pham nhan ban tir cap moi rpoBF/R tir mau M tién PU Ludng
Két qua PCR tir 2 mau M4 tién véi cap moi rpoB F/R thu dugc mot bang duy nhat &
vi tri khoang 500 bp, két qua nay pht hop véi tinh toan Iy thuyét va 1am co sé cho viéc doc
trinh tu gen rpoB phuc vu cho cac nghién ciu tiép theo.
3.4. Két qua doc trinh tw gen rpoB ciia hai miu M3 tién thu dwgc
San phim PCR sau khi dwoc kiém tra bang phuong phap dién di, cho thiy san phiam thu
duoc 1a dic hiéu dung kich thudc so vai tinh toan ly thuyét, 1a co s& dé chiing t6i tién hanh doc
trinh ty gen rpoB trén may ABI PRISM® 3100 Avant Genetic Analyzer, sir dung bo Kit
BigDye® Terminator v3.1 Cycle Sequencing véi cap mdi dic hiéu, két qua thu duge nhu sau:
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Trinh te gen rpoB ciia mdu M4 tién thu tgi PU Ludng

GTCTAAATTGCGGAGTAAATGGGCTTCTAAATGCGGTATTTCGTTAGTGACCCTTTCAGG
GCCTTGGCTTGTCACATGAGTCTGAATTTCATATTTCCGTATGTGAAAAGAAGTATAAAT
ATCTTCATATACCAAACGCTCGCTAATGAGTACTGCATCTTCAGAATTGTAACCTTCCCA
TGGCATATAAGCTACTAATACGTTTTTTCCCAAAGAAAGTTCGCCACCAACCGTAGCAGC
ACCGTCAGCTAAAATTTGTCCCTTTTTAATGTATTTACCTCGCTGAACCTGCGGTTTTTG
GTGCATACAAGTATTTTTGTTGGAACGTTGATACAGAACTAATGGAATTCTTAGAGTATC
TCCATTACCTAATAAAAGGATCGTGTCCGTATCGGTATAAACGACCCTTCCCCCGCGTTC
GGCTATAGAAAGAGCCCCTGAATCTAGAGCTGCTTGGCGTTCCAACCCA

Trinh te gen rpoB ciia mdu M4 tién thu tgi Xuan Lién
GTCTAAATTGCGGAGTAAATGGGCTTCTAAATGCGGTATTTCGTTAGTGACCCTTTCAGG
GCCTTGGCTTGTCACATGAGTCTGAATTTCATATTTCCGTATGTGAAAAGAAGTATAAAT
ATCTTCATATACCAAACGCTCGCTAATGAGTACTGCATCTTCAGAATTGTAACCTTCCCA
TGGCATATAAGCTACTAATACGTTTTTTCCCAAAGAAAGTTCGCCACCAACCGTAGCAGC
ACCGTCAGCTAAAATTTGTCCCTTTTTAATGTATTTACCTCGCTGAACCTGCGGTTTTTG
GTGCATACAAGTATTTTTGTTGGAACGTTGATACAGAACTAATGGAATTCTTAGAGTATC
TCCATTACCTAATAAAAGGATCGTGTCCGTATCGGTATAAACGACCCTTCCCCCGCGTTC
GGCTATAGAAAGAGCCCCTGAATCTAGAGCTGCTTGGCGTTCCAACCCA

Véi 2 mau thu duoc tir két qua phan 1ap, ching t6i nhan duoc trinh tu nucleotide cua
mau déu bang nhau va bang 469 nucleotit, dé khang dinh méi quan hé di truyén cua cac
trinh ty ndy, chdng tdi tién hanh so sanh bang phan mém tin sinh Bioedit, két qua thu duoc
trén hinh 3, sau d6 chung t6i tién hanh so sanh vai trinh tu gen rpoB di cong bd trén Ngan
hang gen Quéc té ma s6 FJ038322 dé 1am co so cho cac nghién cuu tiép theo.

ET] e e a0 so so
I e B Bl I Bl I el I Rl e B |
MTPL . seq GTCTAAATTGEG COGAGTAAAT GOGGCTTCTAA ATCGCGGTATT TOGTTAGTGA COCCCTTTCAGG
-
o =0 =0 100 110 1zo
R e e I | D L L e T [ [ I |
MTPL . seoq COCCTTGGCOCTT GTCACATGAG TCTGAATTTC ATATTTOOGT ATGCTGAAAAMAG AACGTATAAAT
PITHEL . S&CT - - = - = = = = = = m e e e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e -
a1Azo 140 150 10 LTT7TOo irso
B e T [ T e T e [ [ [ N |
MTPL . sSec ATCT T CAT AT BCCs B B GO T CGOTAATGAG TACTGOCASTOCT TCAGE AT TGT A BT T OO A
MTXL .Se&CQ - = « = = = = = = = = = 2 = = = = = = = = = = = = = = = = = = = = = = 2 = = 2= = = = = = = = = = = = = = = = = = = = =
190 zoo z1o0 zzo =230 220
T T T T T R
MTPL . seq TOOGCATATARA GOCTACTAATA COGTTTTTTCC CAAAGAAMGT TOGCCACCHARA OCCGTAGCRAGC
-
250 zeso =270 z80 =50 soo
R e e e | e L L I I [l I B
MTPL . seoq ACCOCCTCAGCT AAAATTTGCTC CCTTTTTAAT GTATTTACCT CGCTGAACCT GOCGGTTTTTG
e - R
210 =220 230 =40 250 FE0
R e T | T e T e L L R |
MTPL . sSec CTGCATACAR GTATTTTTGT TGGA ST TG ATACAIGEAE BCT ALATEGGEGAATGC T TAGAEGT AT
e . B
B =80 =0 200 10 azo
I e I B I I I L I e I |
MTPL . seq TOCCATTACCT GATAAAAGGHR TCTTGGTOCOCGT ATCOGGTATAMA ACGATCTTTC CCTOGOGTTC
MTXL .Se&Q - = « = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = =
azo aa0 as0 as0
R e T N | e e L e I I
MTPL . sea COCTATAGAR ACACCCCOCTG AATCTAGCACC TCCTTGCTCOOT TOCAACCCHA

PATHL - S EL = = = = = = = = m = mom e om e om e e e e e e e e e e e ma e e e e e e e e e e e e e

Hinh 3. Két qua so sanh hai trinh tw gen rpoB ciia hai miu M4 tién
thu dwerc tai Xuan Lién va Pu Luéng
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Két qua phan tich trén hinh 3 cho thiy, do twong ddng cua hai trinh tu gen rpoB
chung t6i thu dugc la 100%. Nhu vay, cac trinh tu gen rpoB thu duoc la cung loai, tir do co
thé khing dinh cac ca thé cung loai trong cing diéu kién dia ly s& cd trinh ty gen phan loai
la hoan toan gidng nhau.

Két qua phan tich trinh ty gen rpoB thu dugc Vi trinh tu gen rpoB mang ma sb
FJ038322 da cong b trén Ngan hang gen Quéc té.

Sau khi thu dugc céc trinh ty gen rpoB, ching toi tién hanh so sanh véi trinh tu gen
rpoB di cong bd trén Ngan hang gen Qudc té mang ma s FJ038322 bing phian mém
Blast. Két qua duoc thé hién trén hinh 4.

FJO38322.

MTFPL . seq
MTXL . sedq

FJO38322.

MTFPL . sedq
MTXL . saq

FJO38322.

MTPL . saqg
MTXL . saq

FJO38322.

MTPL . saqg
MTXL . saq

FJO38322.

MTPL . saqg
MTXL . saq

FJO38322.

MTPL . saqg
MTXL . saq

FJO38322 .

MTPL . seg
MTXL . seqg

FJO38322 .

MTPL . seqg
MTXL . seq

seq

seq

seq

seq

seq

seq

seq

seq

10 20 20 40 50 &0
1 S e [ [ [ [
GTCTAAATTG CGGAGT T GGGCTTCTAA ATGOGGTATT TOGTTAGTGA CCOCTTT

70 80 20 100 110 120
T T e e T T T T
GCCTTGGCTT GTCACATGAG TCTGAATTTC ATATTTCCOGT ATGTGAAAAG AAGTAT T

130 140 i50 160 170 i80

1 e [ T e o [t [
ATCTTCATAT ACCAAACGCT CGCTAATGAG TACTGCATCT TCAGAATTGT AACCTTCC

e [ e e e e [ e
TGGCATATAA GCTACTAATA CGTTTTTTOC CAAAGAAAGT TOGCCACCAN CCOGTAGCAGC

250 260 270 280 220 Io
e [ e e e e [ e
ACCGTCAGCT AAAATTTGTC COCTTTTTAAT GTATTTACCT CGCTGAACCT GOGGTTTTTG

310 320 230 340 350 260
e [ e e e e [ e
GTGCATACARA GTATTTTTGT TCGGAACGTTG ATACAGAACT AATGGAATGC TTAGAGTATC

270 280 290 400 410 420
e [ e e e e [ e
TCCATTACCT GATAAAAGGA TCTTGTCCOGT ATCGGTATAA ACGATCTTTC CCTCGCGTTC
.......... T =
.......... T =

430 440 450 460
1 [ e 1 e [ (e
GGCTATAGAA AGAGCCCCTG AATCTAGAGC TGCTTGTCOT TCCAACCCA

Hinh 4. Két qua so sanh trinh tw gen rpoB thu dwgc véi trinh tw gen rpoB da cong b

trén Ngan hang gen Quaéc té ma sé FJ038322

Két qua trén hinh 4, cho thay: Cac mau M4 tién thu duoc tai PU Ludng va Xuan
Lién c6 trinh tu nucleotide cua gen rpoB sai khac mot sb vi tri so véi trinh tu gen rpoB
mang ma s6 FJ038322 da dwgc cong bd trén Ngan hang gen Qudc té. Sy sai khac nay
duoc cu thé hoa bai bang 3.
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Bang 3. Sw sai khac cia cé4c trinh tw gen rpoB thu dwgc va trinh gen rpoB di cong bo trén
Ngan hang gen Quéc té mang méa sé FJ038322

TT Vi tri FJ038322 Xuén Lién Pu Lubng
1 349 G T T
2 371 G A A
3 383 T G G
4 405 T C C
5 407 T C C
6 413 T C C
7 457 T G G

Sy twong ddng cua céc trinh tu gen rpoB ching t6i thu duoc so véi trinh ty gen
ropB cua lodi Strychnos erichsonii di cong bd trén Ngan hang gen banks ma sb
FJ038322 14 khé cao (98,5%).Nhan xét nay ciing dugc thé hién trén bang 4 va hinh 5.

Bang 4. So sanh trinh tw rpoB thu dwgc véi trinh tw rpoB cong bé
trén Ngan hang gen banks ma s6 FJ038322

Fercent ldentity

&3 FJ038322.seq
= MTPL.seq
=
E MTHXL.=eq
| MTPL.seq
~| I MTxL.seq

F1028322.seq

o
Mucleotide Substitutions (x100)

Hinh 5. So dd cay dwa trén trinh tw nucleotide ciia gen rpoB ciia cAc mau thu dwoc véi
trinh tw gen rpoB di cong bd trén Ngan hang gen banks FJ038322

Véi két qua trén hinh 3, hinh 4, bang 3 va bang 4, hinh 5 cho thiy, cac mau M4 tién
thu duoc tai PO Ludng va Xuan Lién Ia cung loai va cé quan hé di truyén gan voi loai
Strychnos erichsoniiduocGonzalez, M.A. va cs md ta nam 2016 tai Phép, diéu nay duogc
thé hién & két qua phan tich Blast trong NCBI.

4. KET LUAN

Chung t6i da thanh cong trong viéc phan lap va doc trinh ty gen rpoB cua loai Ma
tién tai Thanh Hoa, kich thudc gen rpoB thu duoc la 469 nucleotide va c6 sy tuong dong
98,5% so Véi trinh ty gen rpoB loai Strychnos erichsoniida cong bd trén Ngan hang gen
Quéc té ma sé FJ038322;

Trinh tu gen rpoB cua cac mau M4 tién thu duoc tai Xuan Lién va PU Lubng
Thanh Hoa ¢ d6 twong dong 1a 100%, diéu nay cho thay cac mau M4 tién ching toi thu
duoc la cung loai.
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ISOLATING AND SEQUENCING OF RPOB GENE
FROM STRYCHNOS NITIDA IN THANH HOA

Le Dinh Chac, Hoang Thi Ha, Trinh Thi Hong
ABSTRACT

The term, “DNA barcoding” techniques not only help taxonomists in classifying and
identifying species, but also improve their capacity to control, understand and utilize
biodiversity. Therefore in this article, we present the results of isolation and sequencing of
rpoB genes of the Strychnos nitida collected in Thanh Hoa province. We isolated two
rpoB genes from two Strychnos nitida samples collected in Pu Luong and Xuan Lien,
Thanh Hoa. The rpoB gene size we obtained was 469 nucleotides and 98.5% of it was
similar to the published rpoB gene sequence with accession number FJ038322.

Keywords: rpoB, DNA barcoding, gen rpoB, chloroplast gene, Strychnos nitida.

Ngay nop bai: 16/7/2018; Ngay guri phan bién: 2417/2018; Ngay duyét dang: 6/8/2019
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PANH GIA HIEU QUA XU LY NUOC THAI CHAN NUOI LON
CUA HE THONG LOQC SINH HQC SUC KHi LUAN PHIEN TAl
XA PINH LONG, HUYEN YEN PINH, TINH THANH HOA

Lé Sy Chinh', Pham Pd Twong Linh? Dodn Thanh Canh?
TOM TAT

Nghién czizu tién hanh nham ddnh gia hiéu qua xi 1y nuéc thai chan nudi lon bang hé
thong loc sinh hoc suc khi luan phién. O giai doan khdi dong hiéu sudt xi Iy COD chua on
dinh, dao dong 77 - 80%, nhung sang dén giai doan on dinh dat twong déi cao, trong
khodng 88 - 92%. Khong c6 si khac biét vé hiéu suat xi Iy N-NH,* ¢ giai doan khéi dgng va
giai doan on dinh déu dat ~ 100 %. O giai doan khéi dong, hiéu suat xiz Iy T-N khdng én
dinh, dao dgng trong khodng 70-77% ¢ khodng tdi trong COD 0,11-0,18 kg-COD/(m* ngay),
tdi trong T-N 0,11-0,15 kg-N/(m*ngay). Chuyén sang giai doan on dinh, tdi trong COD va
T-N déu ¢ muic cao (tdi trong COD 0,3 - 0,47 kg COD/(m3ngay), tdi trong T-N ¢ mic0,19 -
0,2 kgN/(m®ngay)) nhung van dat dwoc hiéu suat xir Iy T-N firong doi on dinh, trong khodng
90 - 93%. O dau giai doan khai dong hiéu sudt xit Iy T-P twong doi thap, nhung sau do ting
nhanh dén giai doan 6n d@inh hiéu sudt xi ly T-P trong khodng 70 - 90%. Hiéu sudt xaz Iy SS
twong doi cao, dat gan 80 % va SS trong nuwdc thdi ra tuwong doi on dinh va hau nhuw déu <
50 mg/l. Két qua trén chiing té rang, hé thiét b loc sinh hoc suc khi - ngig suc khi awong
doi on dinh va dat hiéu qud cao cd thé thuc hién cac qué trinh nitrit/nitrat hoa va khi
nitrit/nitrat dong thoi trong ciing mét thiét b;.

Tu khoa: Nuoc thai chan nudi lon, biogas, loc sinh hoc, suc khi.

1. PAT VAN BE

Hién nay, trén dia ban tinh Thanh Hda céac trang trai, gia trai nuéi lon trén dia ban
tinh déu xay dung hé thdng xir ly chét thai bang biogas. Tuy nhién, bién phap nay chi giam
thiéu & nhidm, nudc thai sau xir Iy van c6 nguy co gy 6 nhiém méi truong, nhat 1a khi céc
co s khong tuan tha quy trinh san xuat, quy trinh van hanh hé théng xu Iy chat thai. Thuc
té cho thay, cdng nghé xir Iy biogas khdng triét &é duoc ngudn gay 6 nhidm tir chat thai
chan nudi, do d6 rat can cd cac bién phap hd trg, xir Iy sau biogas, nhu xay ao hd sinh hoc,
vuon cdy... Do chi phi dau tu va van hanh dé xu ly triét dé cac chat gay 6 nhiém moi
truong kha ton kém; nén hau hét cac cha trang trai déu trén tranh viéc dau tu xay dung céc
cong trinh xu ly chat thai trong chin nu6i nham bao dam vé sinh méi trudng.

Nudc thai chin nudi lon c6 dic trung 1a chira cac thanh phan hitu co, N, P cao
nén viéc lya chon cong nghé xu ly phai dap tng dugc cac tiéu chi sau: (1) Cong nghé
xtr Iy phd hop voi dic trung nuwdc thai nham xu Iy ¢6 hiéu qua céc thanh phan 6 nhiém

Y23 Khoa Ky thudt Cong nghé, Trieong Pai hoc Hong Pirc
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BOD, COD, SS, N, P va chat lugng nuéc xir Iy dam bao dat yéu cau mot cach 6n
dinh; (2) Coéng nghé xir ly ph hop véi didu kién Viét Nam: tién tién nhung khong qua
phirc tap, d& van hanh, bao dudng, dam bao tinh 6n dinh cao; (3) Tiét kiém mat bing
xay dung, chi phi dau tu hop ly, chi phi xir Iy thap; (4) Tu dong hoa diéu khién nham
dam bao qué trinh xi ly ¢6 tinh 6n dinh cao, don gian hoa thao tac cho nguoi van hanh;
(5) Diéu kién co so ha tang: cip dién, cp nude, giao thong; (6) Diéu kién mat bang, dia
hinh khu vuc xay dung hé théng xi ly; (7) Diéu kién van hanh va quan li hé théng xu ly
nudc thai; (8) Pam bao thim my, an toan va vé sinh méi truong (bién phap khar mui hoi
théi cua nude thai).

Phuong phép loc sinh hoc suc khi luan phién 1a mot dang cai tién cua phuong phap
loc sinh hoc hiéu khi thong thuong, 13 dia trén qua trinh hoat dong cua mang sinh hoc phét
trién trén bé mat vat liéu mang. Mang sinh hoc 1a tap hop céc vi sinh vat hiéu khi (¢ 16p
phia ngoai cua mang sinh hoc), va céc vi sinh vat thiéu khi va ki khi (¢ 16p phia trong cua
mang sinh hoc). Céc chat hitu co va nito trude hét bi oxy hoda bai vi sinh vat hiéu khi, sau
do tiép tuc bi chuyén hoa bai cac vi sinh vat thiéu khi va ki khi & 16p phia trong ciia mang
sinh hoc. Chinh vi vay phuong phép loc sinh hoc suc khi luan phién ¢ thé xir Iy dong thoi
cac thanh phan hiru co va nito. Trong nghién ciru nady nham danh gia hiéu qua xu 1y nuéc
thai chan nudi lon bang hé thdng loc sinh hoc suc khi luan phién. Vi muc dich tim ra giai
phap phu hop nham nang cao hiéu suat xu ly thanh phan cac chit trong nudc thai chin
nudi lon da qua xir Iy ham biogas bang hé loc sinh hoc suc khi luan phién.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nwéc thai

Nudc thai sir dung trong nghién ciru nay la nudc thai chan nuéi lgn da qua xu ly ki
khi bang ham biogas tai xa Dinh Long, huyén Yén Binh, tinh Thanh Héa. Thanh phan cua
nudc thai dugc trinh bay trong bang 1.

Biang 1. Thanh phan ciia nwéc thai chin nudi lon sau xir ly ki khi

. Khoang | QCVN 62-MT:2016/BTNMT (*)

STT Thong so dao dong A B

1 | pH 75-8,5 6-9 55-9

2 | cODg (mgll) 1000 - 2000 100 300

3 | N-NH, (mg/l) 600 - 800 - -

4 | T-N (mg/l) 700 - 1000 50 150

5 | Tong Photpho (mg/l) 30-90 - -

6 | SS(mg/l) 300 - 1000 50 150

Ghi chi: (*): Quy chudn kj thugt Quéc gia vé nurée thai chan nudi (Cét A gia tri cac thong sé 6

nhiém trong nueéc thdi chian nuéi khi xd ra nguon nuée dwoc ding cho muc dich cap nwéc sinh
hoat; Cét B gia tri cac thong sé 6 nhiém trong mieoc thai chan nudi khi xa ra
nguon nuéc khdng ding cho muc dich cap nwrée sinh hoat).
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2.2. Hé thiét bi loc sinh hoc suc khi luan phién tai hién treong

Mo hinh duoc thiét ké va lp dit tai trang trai chan nudi lon cua Cong ty C6 phan
chan nudi va chuyén giao Cong nghé Yén Binh, vai cong suét thiét ké 1a 9m®/ngay dém
nudéc thai sau xir Iy ki khi. Trong d6 bao gdm hai bé xt Iy chinh 13 bé loc thiéu khi va bé
loc thiéu - hiéu khi (suc khi ludn phién). Nudgc thai cudi bé thiéu - hiéu khi dwoc tuan hoan
V6i ti 1é thich hop vé bé thiéu khi. May thdi khi cap khi cho bé thiéu - hiéu khi duoc diéu
khién qua bd diéu khién PLC c6 thé cai dat thay ddi duoc chu ky suc khi. Viéc xa bun &
day bé thiéu khi va bé ling cudi ciing duoc tu dong hoa.

Sau qua trinh nudi cay vi sinh vat (bang nguon bun hoat tinh caa mot hé thong xir Iy
nuéc thai thuc té va bun hoat tinh giau vi khuan nitrit/nitrat hoa va vi khuan khu
nitrit/nitrat nudi cay trong phong thi nghiém) va khoi dong hé thdng trong khoang hon hai
thang, mé hinh pilot dwgc van hanh nang cong suét tir 0,2 m*/h 1&n 0,35 - 0,4 m%h véi muc
tiéu nghién ctu 12 danh gia dugc hiéu qua xu 1y chit hitu co, N, P, SS va téi vu hoa cac
diéu kign cia md hinh thiéu - hiéu khi.

N

Q Rage T

Botrgn | o Ngan1| [Ngan2
Thién khi =

N r o Fon lang
B i . : Be thieu — hieu khi : P
om0 | (bé suc khi luin phién) T Bom bun
(lam wviéc dinh k3) Py — (lam viée dinh k¥)
e >
v

i Bun dén bé phot bun |
i hay vé bé diéu hoa |

Hinh 1. So d6 cong nghé lgc sinh hec suc khi luan phién tai hi¢n truong
2.3. Piéu kién thi nghi¢m

pH vao duy tri trong suét qué trinh van hanh dao dong trong khoang 7,5 - 8,5. Tién
hanh ¢ diéu kién nhiét d6 ngoai troi. DO & ca hai ngin trong thoi gian suc khi duy tri trong
khoang 2 - 4 mg/l. Thoi gian suc khi : ngirng suc khi tai bé thiéu - hiéu khi 12 2 : 1 (gio).
Luu luwong véao trong giai doan khai dong dao dong trong khoang 0,2 m*/h. Sau khi van
hanh 6n dinh tang luu lwong dong vao Ién khoang 0,35 - 0,4 m*/h. Thai gian luu & bé thiéu
khi trong khoang 0,3 ngay, & bé thiéu - hiéu khi dao dong trong khoang 3 ngay.

2.4. Phwong phap phan tich

COD duoc xac dinh bang phuong phap chuan d6 dicromat kali theo TCVN
6491:1999, sir dung thiét bi phan ng Thermoreactor TR 320 (Merck, Buc). N-NH;" xéac
dinh bang phuong phap TCVN 6179-1:1996. T-P dugc xéac dinh theo phuong phap so mau
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axit ascorbic, theo standard Method 1995. N-NO3™ xac dinh bang phwong phap trac phd
dung axitosunfosalixylic, theo TCVN 6180:1996. N-NO, xac dinh bang phwong phép tric
phd hap thu phan tir theo TCVN 6178:1996. T-N duogc xac dinh trén may phan tich TOC-
N (model TNM-1, Shimadzu, Nhat Ban) bang phuong phap d6t cac hop chét nito thanh
NO ¢ 720 °C c6 xUc tac va phat hién bang detecto quang héa. Xac dinh cac thdng sé pH
theo tiéu chuan TCVN 6492:2011, DO xac dinh theo tiéu chuan TCVN 7324:2004.

3. KET QUA VA THAO LUAN
3.1. Dién bién DO trong bé thiéu - hiéu khi trong mét chu ky thiéu - hiéu khi

DO ciing 1a mét thdng s6 rat quan trong dé thyc hién qua trinh nitrat hoa va khir nitrat.
Toya (1970) [2] chi ra rang néu duy tri DO trong khoang 3 - 4 mg/L thi hiéu qua cua qué
trinh nitrat hoa c6 thé dat duoc 90 % hoic nhiéu hon nita. Dién bién DO trong bé thiéu - hiéu
khi trong mét chu trinh thiéu - hiéu khi dugc thé hién trén hinh 2. Thoi gian suc khi: nging
suc khi trong mét chu trinh thiéu - hiéu khi 1a 2 : 1 (gi®). O giai doan hiéu khi, DO tai ngin 1
va ngan 2 ¢ sy bién d6i khac nhau, ngan 1 DO dao dong trong khoang 2,1 - 4 mg/l; ngan 2
dao dong trong khoang 3 - 4,6 mg/l. C6 su chénh léch DO gitra hai ngan la do nudc thai tir
bé tron vao ngan 1 ndng do chat hitu co van con cao dan d¢én DO thap. Sau khi nudc thai
duogc xir Iy & ngdn 1 dugc chay tran sang ngin 2 nén ¢ ngin 2 ndng do chat hitu co da giam
nhiéu so véi ngin 1 dan dén DO tai ngin 2 lic ndo ciing cao hon ngan 1, ké ca ¢ giai doan
suc khi 1dn khéng suc khi. O ca hai ngin sau khi suc khi 60 phut thi DO dat cao nhit va on
dinh cho dén cudi chu ky suc khi. Khi ngirng suc khi DO giam rat nhanh, sau khoang 60
phat DO giam xudng & muc bét dau chu ky suc khi.

DO, mg/L
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Hinh 2. Dién bién DO trong bé thiéu - hiéu khi trong mét chu ky thiéu - hiéu khi
3.2. Hiéu qua xir ly hiru co

Két qua xur 1y chat hitu co trén hé thiét bi pilot dwoc thé hién trén hinh 3. Két qua hinh
3 cho thiy, & giai doan khai dong hiéu suat xir Iy COD chua 6n dinh, dao dong trong khoang
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77 - 80%. Nhung sang dén giai doan 6n dinh hiéu suat xir Iy COD dat twong ddi cao, trong
khoang 88 - 92%. Két qua xtr Iy COD ciing twong tw nhu nghién ctru trong phong thi nghiém
cua ching tdi vai diéu kién gan tuong tu (thdi gian suc khi : ngimg suc khi 110 : 70 (phat)).
S¢ di giita nghién ciru trong phong thi nghiém va ngoai thuc té khong cé su khac biét vi van
duy tri dugc cac diéu kién thi nghiém gan twong déng nhau va DO cép vao thiét bi 1a du nén
tao diéu kién thich hop cho qua trinh nitrat hoa va oxi hoa chat hitu co.
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Hinh 3. Higu suit xir ly chit hiru co
3.3. Hiéu qua xir ly nito’

Két qua xir Iy amoni trén hé thiét bi pilot dugc thé hién trén hinh 4.
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Hinh 4. Hi¢u suit xir Iy N-NH,*

Két qua hinh 4 cho thy, ngay o giai doan khai dong hiéu suat xir Iy amoni da dat ¢
mtc cao va tuong ddi 6n dinh, hau nhu khong ¢ sy khéc biét vé hiéu suat ¢ giai doan khoi
dong va giai doan 6n dinh. Hiéu suat xu ly N-NH," ¢ ca hai giai doan déu =~ 100%. Tir cic
két qua nghién ctu trong phong thi nghiém, ti 1& thoi gian suc khi ¢ anh huéng l6n dén
qua trinh chuyén héa amoni va thoi gian suc khi > thoi gian nging suc khi thi hiéu qua
nitrat hda mai dat duoc két qua tét. Két qua nghién ciu trong phong thi nghiém véi thoi
gian suc khi : ngirng suc khi 110 : 70 (phat) thi hiéu suat xi ly N-NH,* trung binh 13 98%.
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Két qua van hanh trén hé thiét bi pilot va két qua trong phong thi nghiém vé hiéu suat xir ly
amoni dat dugc két qua tuong ty nhau, vi dua vao két qua trong phong thi nghiém nén
ngoai thuc té ciing duy tri thoi gian suc khi : ngirng suc khi gan tuong tu nén dat dwoc hiéu
suat toi vu.Két qua xu ly T-N trén hé thiét bi pilot dwoc thé hién trén hinh 5.
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Hinh 5. Hiéu suat xir Iy T-N

O giai doan khoi dong, hiéu suat xir Iy T-N khong 6n dinh, dao dong trong khoang
70 - 77% & khoang tai trong COD 0,11 - 0,18 kg-COD/(m?>ngay), tai trong T-N 0,11 - 0,15
kg-N/(m*ngay). Chuyén sang giai doan 6n dinh, tai trong COD va T-N déu ¢ muc cao (tai
trong COD 0,3 - 0,47 kg-COD/(m*ngay), tai trong T-N 0,19 - 0,2 kg-N/(m*ngay)) nhung
van dat duoc hiéu suat xir Iy T-N va twong ddi on dinh, trong khoang 90 - 93%. Két qua xir
ly T-N dat duoc rat cao, cao hon so véi cac nghién cau trong phong thi nghiém (¢ diéu kién
suc khi : nging suc khi 110 : 70 (ph(t) hiéu suat xur ly T-N dat khoang 80 - 87%). Két qua xtr
ly T-N trén hé pilot cao hon nghién ctiu trong phong thi nghiém maot phan do nghién ctu trong
phong thi nghiém & diéu kién tai trong T-N cao hon (dao dong trong khoang 0,28 + 0,10 kg-
N/(m3ngay)). Mat khéc, tir két qua trén ching to rang, hé thiét b loc sinh hoc suc khi - nging
suc khi twong d6i 6n dinh va dat hiéu qua, cd thé thuc hién céc qué trinh nitrit/nitrat héa va khir
nitrit/nitrat dong thoi trong cling mét thiét bi khéng nhing ¢ diéu kién phong thi nghiem ma
con & ngoai thuc té néu duy tri cac diéu kién van hanh can thiét.
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Hinh 6. C4c thanh phan nito trong nwéc thai diu ra
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Néu qua trinh khir nitrit/nitrat trong céc giai doan thiéu khi xay ra khong triét de,
nito s& tich ty lai trong hé dudi dang nitrit va/hoac nitrat (san pham cua qué trinh chuyén
hoa amoni va nito hitu co trong cac giai doan hiéu khi).

Hinh 6 thé hién nong do cua cac hop chét chia nito trong nuéc thai dau ra. O giai
doan khoi dong T-N déu ra twong dbi cao nhung cha yéu 1a N duéi dang NO3™ nhung sang
dén giai doan 6n dinh N-NO3™ giam xudng, dan dén T-N ciing giam xudng, néng do T-N
dau ra ludn < 100 mg/l. Nong d6 N-NH4* va N-NOj3™ trong nuéc thai dau ra & ca 2 giai
doan déu rat thap, nhu da giai thich ¢ trén do trong qua trinh van hanh duy tri duoc céc
diéu kién dé t6i vu cho ca qua trinh nitrat hoa va khir nitrat. Néu néng ¢6 N-NH,4* con lai
trong hé cao c6 thé dan dén su e ché vi khuan khir nitrit/nitrat [1], vi vay qua trinh kht
nitrit/nitrat & ché d6 nay xay ra kém. Néu N-NOj3 trong nudc thai dau ra cao thi tc ché hé
thyc vat thay sinh.

3.4. Hiéu qua xir ly photpho
Két qua xur ly photpho trén hé thiét bi pilot dwoc thé hién trén hinh 7.
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Hinh 7. Hiéu suat xir ly T-P

O dau giai doan khoi dong hiéu suat xir Iy T-P tuong d6i thip, nhung sau do hiéu
suit xtr 1y di tang nhanh. Pén giai doan on dinh hiéu suat xu Iy T-P dao dong trong
khoang 70 - 90 %. Tuy nhién, hiéu suat xir ly T-P dao dong nhiéu va khdng 6n dinh nhu
hiéu suat xtr ly COD hay T-N. Qua trinh xir Iy photpho bang phuong phap sinh hoc doi hoi
su lap di 1ap lai cta cac qué trinh ki khi va hiéu khi. Tinh Iap lai nay 1am thay d6i su can
bang enzim dé diéu chinh viéc téng hop vi sinh vat poly photphat (1a vi sinh vat tich tu
photpho & dang poly photphat) & qué trinh ki khi. Photpho duoc tich tu trong co thé vi sinh
vat do vay chiing duoc thai ra cling voi bun du thira. Nhu thé hiéu suat viéc khtr photpho
phu thudc hoan toan vao lugng photpho chira trong bun va san sinh ra bun du thira. Ma qua
trinh loc sinh hoc 1a qua sinh truéng bam dinh nén mat @6 bun khé xac dinh dugc nhu qua
trinh sinh truong lo limg, do d6 khi mat 6 bun ting cao ma chua dén chu ky thao bun din
dén hiéu suat xir ly T-P lai ¢6 xu huéng giam di.
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3.5.Hiéu qua xir ly SS

Hiéu suat xir ly SS trén hé thiét bi pilot duoc thé hién trén hinh 8.
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Hinh 8. Hi¢u suit xir ly SS

Hiéu suat xtr ly SS & giai doan khéi dong thip hon d6i chut so véi giai doan 6n dinh.
Hiéu suat xtr Iy SS twong d6i cao, dat gan 80%. SS trong nudc thai ra twong d6i on dinh va
hdu nhu déu < 50 mg/l. Két qua nay ciing gan tuong tu nhu nghién ctiu trong phong thi
nghiém. Hiéu qua xt ly SS hau nhu khong bi anh huéng bai cac diéu kién van hanh. Diéu
nay cang ching to rang, hé thiét bi loc sinh hoc suc khi luan phién van hanh twrong ddi don
gian va khong bi anh huong céc hién twong bun néi, khdng ling dwoc trong qué trinh van
hanh. Néu nhu trong qué trinh SBR xay ra c&c hién tuong ban ndi, ban khé ling thi nudc
thai dau ra c6 SS rat cao, nhung ddi véi qua trinh loc sinh hoc thi khong xay ra cac hién
tugng nhu vay, dan dén hiéu qua xir Iy SS rét cao, 6n dinh va hoan toan khéng phu thudc
vao cac diéu kién van hanh.

4. KET LUAN

Tir két qua danh gia hiéu qua xir Iy nudc thai chin nudi lon qua xi 1y ki khi bang hé
thdng loc sinh hoc suc khi luan phién cho thay hiéu suat xu ly N-NH,*; COD; T-N; T-P va
SS tuong ddi cao, lan lugt 1a =~ 100 %; 88 - 92%:; 90 - 93%; 70 - 90% va 80%. Két qua nay
chtng toé rang, hé thiét bi loc sinh hoc suc khi - ngiing suc khi twong ddi 6n dinh va dat
hiéu qua cao c6 thé thuc hién cac qua trinh nitrit/nitrat héa va khir nitrit/nitrat dong thoi
trong ciing mot thiét bi.
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EVALUATION OF THE EFFICIENCY OF PIG BREEDING
WASTEWATER TREATMENT BY BIOLOGICAL AERATED
FILTER IN DINH LONG COMMUNE, YEN DINH DISTRICT,

THANH HOA PROVINCE

Le Sy Chinh, Pham Do Tuong Linh, Doan Thanh Canh

ABSTRACT

The study was conducted to evaluate the effectiveness of treatment of pig breeding
wastewater by biological aerated filter. In the start-up phase, the COD processing efficiency
was not stable, ranging from 77 to 80%, but in the stable phase it was relatively high, in the
range of 88-92%. There is no difference in the N-NH4+ processing efficiency at the start-up
and stable phases, reaching ~ 100%. In the start-up phase, the T-N processing treatment
efficiency was unstable, fluctuating in the range of 70-77% with the COD load range of 0.11
- 0.18 kg-COD/(m3-day), the load was TN 0.11 - 0.15 kg-N/(m3- day). Moving to a stable
phase, COD and TN loads were high (load of COD 0.3 - 0.47 kg-COD / (m3-day), load of
0.19 - 0.2 kg-N / (m3-day)), but still achieved relatively stable treatment processing
efficiency, with the range of 90-93%. At the beginning of the start-up phase, the T-P
processing efficiency was relatively low, but then increases rapidly, reaching 70-90% in the
stable phase. The SS treatment efficiency was relatively high, reaching nearly 80% and SS in
wastewater was relatively stable and reached almost <50 mg/l. The above results show that
the relatively stable and highly efficient biological aerated filter can perform
nitrite/nitrification processes and reduce nitrite/nitrate simultaneously in the same device.

Keywords: Pig breeding wastewater, biogas, biological filter, aeration.

Ngay nop bai: 2913/2019; Ngay guri phan bién: 18/4/2019; Ngay duyét dang: 6/8/2019.
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UNG DUNG MANG CAM BIEN XAY DUNG HE THONG
QUAN TRAC TU PONG LIEN TUC MOI TRUONG LAO PONG
TAIl VNPT THANH HOA

Nguyén Thé Cwong’, Vii Hai Nam?, Nguyén Thu Hwong®
TOM TAT

Quan trac méi trirong lao déng 1a yéu cau can thiét cho cac don vi ¢6 sir dung lao
déng nham dam bao chadt lieong moi trong 1am viéc cho nguweoi lao déng. Bé danh gia
dwoc chdt lwong moi trwong 1am viéc can sir dung nhing thiét bi thu nhdn théng tin vé
cac yéu té lién quan d@én moi trieong. Sie phét trién cua dién tir va cong nghé thdng tin -
truyen thdng tgo nén nhiing thiét bi cam bién cho phép nguwoi sir dung thu nhan thong tin
vé thé gidi thuc. Viéc 1ng dung cac mang cam bién dé giam sat mdi trwong lao déng la
mét gidi phap co chi phi thdp nhuwng van dam bao dwec dg chinh x&c trong qué trinh thu
nhdn thdng tin. Bén canh dd, cAc mang cam bién con cho phép giam sat tu dong, lién tuc
trong mét khodng thoi gian dai. Trong bai b4o nay, ching téi gisi thiéu mét hé thong
mang cam bién dioc sir dung d@é quan trac méi truong lao dgng tai Vién thong Thanh
Hoa (VNPT Thanh Hoéa). Ldn ddu tién chat lwong moi trwong lam viéc tai cac tram vién
théng duwoc danh gia va giam sat. Két qua nghién ciru sé tao dieu kién dé mo réng ing
dung cho cac méi trirong lam viéc tai cac don vi khac.

Tir khéa: Quan trac mdi truwong, mang cam bién, moi treong lao dong, quan
trdc tu dong.

1. TONG QUAN VE QUAN TRAC MOI TRUONG VA MOI TRUONG LAO BONG

Diéu 18 Luat An toan vé sinh lao dong quy dinh rd viéc dam bao diéu kién an toan
cho ngudi lao dong ké ca c6 hay khong c6 hop dong lao dong. Nguoi lao dong phai duoc
cung cap mot cach dy du va chinh xéac thdng tin néu ¢ vé cac yéu té nguy hiém, yéu t6
¢6 hai tai noi lam viéc dé cha dong hoic ty nguyén lam viéc trong méi truong d6. Quan
tric méi trudng lao dong 1 viéc theo doi thuong xuyén chat lugng moi truong lam viéc
cta nguoi lao dong voi muc dich danh gia muc d6 phu hop ciia moi truong lao dong voéi
cac yéu td lién quan dén stc khoe con ngudi. Viéc quan tric moi truong lao dong dugc
thuc hién bang viéc s dung cac thiét bj dé do cac chi sb lién quan dén moi trudng nhu
nhiét do, do am, d6 6n, chat lugng khdng khi va céc yéu té khac cé thé 1am anh huong dén
suc khoe va kha nang lao dong cua con nguoi.

Theo quan sat cua ching t6i, hién nay tai Viét Nam chwa c6 mot dé tai nao nghién
clru day du va cu thé vé quan trac méi trudng lao dong tu dong, lién tuc. Cac nghién ctu

! Khoa Céng nghé Thong tin va Truyén théng, Trieong Pai hoc Hong Pirc
2 Céng ty C6 phdn ThinkLABs
* Trieong Cao ding Y Thanh Hoa
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da phan tap trung vao xay dung cac tram quan tric méi truong ngoai troi, c¢é kich thude
I6n, chi phi cao, khdng thé &p dung cho céc doanh nghiép, cac khu cong nghiép va dic biét
khéng phu hop voi céc tram vién thong. Mot sé giai phap quan tric méi truong lao dong
tap trung vao viéc str dung cac thiét bi cam tay, c6 kha ning luu dong cao nhung khong thé
thyc hién ty dong, thuong xuyén va lién tuc.

Tram vién thong 13 noi dugc thiét ké dé cac thiét bi thu/phat cac tin hiéu vién thong
cung cip cho nguoi ding trong mot khoang cach dia ly phti hop. Méi trudng 1am viéc coa cac
tram vién thong thudng 13 cac moi trudng 1am viée dong, co pham vi hep vai s6 luong thiét bi
nhiéu va l1a mot méi truong lao dong dién hinh c6 nhiéu yéu tb cé thé anh huong dén sirc khoe
ngudi lao dong vé 1au dai (Hinh 1). Bai bao tap trung trinh bay vé viéc ap dung mang cam
bién khéng day xay dung hé théng thu nhan théng tin vé cac yéu té chat luong méi trudng
trong céac tram vién thdng thuoc quan Iy caa Vién théng Thanh Hoa (VNPT Thanh Héa).

Hinh 1. Hinh mé phéng mét tram BTS véi tram diéu khién dc 1ap

Mang cam bién khéng day str dung cac cam bién co kich thudc nho, ré tién nham ting
s6 lugng cac cam bién tham gia thu nhan théng tin nhung van gitr dugc chi phi thap [6]. Cac
thong tin nay thuong dugc ding dé hd trg cac hé ra quyét dinh trong viéc cai tién chat luong
lam viéc tai cac tda nha. Viéc quan tric con dugc thuc hién tai cac nha kinh, noi c6 thé duoc
sir dung dé phat trién cac san pham ndng nghiép c6 gia tri cao nhung ciing doi hoi cao vé
diéu kién sinh truong [1, 7]. Cac nghién ciu nay thuong dwoc ap dung trong qua trinh xay
dung mé hinh néng nghiép théng minh. Viéc trién khai thanh cong dbi véi cac nha kinh 14 co
so dé phat trién cac ung dung lién quan dén quan tric chat lugng maéi truong lam viéc khac.

V6i kha niang hoat dong méi muc tiéu thu niang luong thap, mang cam bién 1a giai
phép cho viéc quan tric méi truong lién tuc trong d6 cac thong tin vé méi trudng dugc thu
nhan bai cac cam bién va duoc truyén vé trung tam xir Iy va dua ra cac danh gia vé chat
luong. Petros Spachos va cong su [8] di xay dung mot ban mau cho phép quan trac chat
lugng khong khi trong nha, tuy nhién, diy moi dung lai ¢ giai phap ban mau danh cho
nghién ctu khoa hoc. Céc nghién cau [3, 9] trinh bay cac giai phép thiét ké cam bién va
mang cam bién dé giam sét chat luong khong khi trong nha nham danh gia chat lugng mai
truong séng. Trong nghién ctu [3] tac gia trinh bay giai thuat tich hop dir liéu thong qua
mang cac cam bién, giai thuat cho phép ndi suy ra cac gia tri ciia cac yéu té cau thanh chat
lwong moi trudng lao dong nham danh gia chinh xac hon vé chat lugng 1am viéc. Tuy nhién,
cac nghién ctru chua xay dung dugc mot hé thdng hoan chinh va trec quan vé qué trinh giam
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st chat lugng mdi trudng lao dong hién nay. Hé théng mang cam bién ciing duoc st dung
dé thu thap dit liéu vé mai truong nudc tai Vién Hai duong hoc Nha Trang [10].

Théong thuong, viéc quan tric moéi truong lao dong thuc té 1a viéc giam sat moi
truong bén trong cac toa nha tai cac co quan, xi nghiép, khu cong nghiép va cac khu ché
xuat. Gan day, quan tric méi trudng thu duoc nhiéu sy quan tdm cua cac nha khoa hoc va
nhom nghién ctiu trén thé gigi. Cac nghién ctu thuong tap trung vao viéc giam sat cac
thong s6 co ban vé nhiét do, ¢ am khong khi, ti 18 khi doc (CO, CO2, khi ga) trong khong
khi & diéu kién phong kin [1, 4]. Cac nghién ctru nay thuong sir dung cac mang cam bién
khong day dé thu nhan céc thong sé cam bién roi biéu dién cac thong tin thu nhan duoc
dudi dang céc ban dd sb [5].

Nghién ciru cua ching tdi tap trung thiét ké va xay dung cac thiét bi quan tric moi
truong dudi dang céac thiét bi hoan chinh. Diéu nay tao thuan lgi cho qua trinh cai dat, trién
khai, bao tri bao dudong. Nghién ctru cling tap trung vao viéc xay dung cac giao dién truc
quan héa théng tin quan tric dé ngudi ding c6 duoc céi nhin tong quan va chi tiét vé hién
trang cua chat luong méi truong lam viéc tai cac diém quan trac.

2. DE XUAT GIAI PHAP QUAN TRAC MOI TRUONG LAO BONG

Hinh thé hién so db giai phap hé thdng quan tric tw dong méi truong 1am viéc tai cac
tram vién thdng. Hé thong bao gbm mang cam bién, nén tang mang van vat két néi (1oT)
do IBM phét trién, cac module xtr Iy dit liéu, module luu trit dit liéu va module hién thi di
lieu quan tric duoc tai cac vi tri duoc lya chon. Trong cac phan tiép theo sé& 1a cac mo ta
cho mét s6 cac thanh phan chinh cua hé thong.

Cloudant NoSQL
Database

BE]

\
[E )

Node-RED Cloud

/ 10N
> \{#@ ) < maTr
y, mMaQTr /
Watson loT Platform
mMary

7

Indoor Air Quality D-
Management

/,

10T Device
Simulators

System

Mobile Application / Website
Node-RED Edge MQTT / RESTiul API

ﬁ I
Indoor Alr Quality
Management System

Hinh2. Kién tric giai phap dé xuit cho hé thong quan tric méi truong lao dong
2.1. Céc thiét bi quan tric
Céc thiét bi quan trac duoc xay dung duya trén cac cam bién riéng biét dung dé thu

thap cac thong tin vé méi truong 1am viéc. Cac yéu té duoc quan tric bao gom:
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Nhiét do, do am

Cac khi doc: CO, CO,, NHj3, SO,,..

Cac hat bui cuc nho PM10, PM2.5,..

Céc thiét bi quan trac duoc thiét ké va lap dat theo nguyén ly all-in-one (tat cd trong
mgt) nhiam tang cuong do linh hoat cua céc thiét bi trong qué trinh di chuyén, lip dat va
bao dudng, bao tri. Viéc cac thiét bi dugc thiét ké nho gon s& tao sy thuan loi trong qua
trinh quan tric, giam sat moi truong & nhiing vi tri khdng thuan lgi. Hinh 1a thiét ké 3D cua
thiét bi quan tric, trong d6 Error! Reference source not found.la hinh anh that cua thiét bi
sau khi duoc ldp dat hoan chinh.

~
—
B
-
=
-
=
=
-
-

Hinh3. Thiét ké 3D (trai) va anh that (phai) ctia thiét bi quan tric méi trudng trong nha
2.2. Nén tang Watson loT Platform

C6 ba khia canh chinh ciia giai phap dwoc sir dung trong giai phap quan tric méi truong:

Thiét bi/cong: Két ndi véi nhitng thiét bi thong minh hodc cam bién nham thu thap
dir liéu vé thé gisi vat chat. Thiét bi duoc két ndi voi Internet dé truyén tai dit lieu mot
cach an toan véi mot nén tang IoT dé phan tich, xir 1y va diéu khién dya trén tin hiéu di
liéu duogc truyén tir thiét bi d¢én hé thong.

IBM Watson loT: Thu thap dit liéu tir thiét bi 10T va cung cip dich vu khac nhau ma
phan tich dir liéu va co nhimg diéu khién tiép theo dé giai quyét. Watson loT cung cap mot
tap hop phong pha dich vu nhan thirc (nhu hoc may xir ly ngdn ngtt tu nhién, va phan tich
hinh anh) dé ting cuong kha nang xir ly dir liéu phi cau tric thu thap tir cam bién thong
minh khac nhau.

IBM Cloud: la mét tiéu chuan mé dya trén nén tang dién toan dam may dé xay dung,
chay va quan ly ung dung va dich vu. IBM Cloud hd tro trién khai cac tng dung loT trén nén
tang dién toan dam may vdi kha nang cung cap cac dich vu trién khai linh hoat va an toan.

2.3. Pam may Node-RED

Node-RED duoc duya trén Node.js, ¢ thé duoc xem nhu mot web server vé hinh tiy
chinh cac chirc nang goi 1a “flow” (dong dir liéu) tir bat ky trinh duyét nao trén may tinh.
Madi ung dung Node-RED bao gdm céc nat (node) c6 thé lién két duoc véi nhau voi cac
dang 1a dix liéu dau vao(input), dir liéu dau ra(output) va hoat dong(operation). Vi Node-
RED ta c6 thé hinh dung cach twong tac va giao tiép vai cac thiét bi mot cach tong quan
nhu hinh dudi. O diy may tinh s& dong vai tro 1a chu (server) va khach (client). Két ndi
qua Node-RED cho phép tuy chinh céc két ndi véi cac thiét bi 10T va xay dung cac md
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hinh két néi gitra céc thiét bi. Hinh 4 md ta kha ning két ndi cia Node-RED véi cac thiét
bi 10T va cac thanh phan khac trong mang.

Client

D@ Server

Client @

-

Hinh4. M hinh két néi véi cac thiét bi 10T va cac &ng dung ngudi dung
2.4. Co sé dir liéu quan trac

Hé quan tri co s¢ dir liéu MongoDB dugc nhom nghién ciu lya chon dé phat trién
hé thdng quan tric méi trudng cin cir vao nhitng li do sau:

MongoDB quan 1y it luge db co so dir liéu hon. Mdi luge dd duge xay dyng dwa trén
mét ddi twong cu thé. Cau trdc cua cac ddi twong 1a rd rang, khong st dung céc két ndi
phtc tap nhu trong co s¢ dir liéu quan hé.

Kha ning mé rong cuc 16n: viéc mé rong dix liéu ma khong phai lo dén cac van dé
nhu khéa ngoai, khda chinh, kiém tra rang budc,... MongoDB cho phép thuc hién nhan ban
va luu trit dit liéu phén tan nén viéc mo rong cling thuan lgi hon. St dung bd nhé trong dé
luru giit cira s6 1am viéc cho phép truy cap dit liéu nhanh hon. Viéc cap nhat dugc thyc hién
nhanh gon nho update tai chd (in-place).

MongoDB c¢6 kha ning xir Iy dit liéu I6n voi kha niang truy van hang trim nghin ban
ghi trong khoang thoi gian cho phép. Diéu nay la khéc biét véi cac hé quan tri co so dir
liu quan hé khac. Gia st ban c6 dén 10 triéu ban ghi thi d6 1 con 4c mong voi MYSQL.
Tuy nhién, MongoDB c¢6 thé xt Iy dugc qué trinh tim kiém di liéu trong khoang thoi gian
cho phép. Nghién ctiu cho thay Téc d6 truy van (find, update, insert, delete) cia MongoDB
nhanh hon han so véi cac hé quan tri co s dit liéu quan hé (RDBMS). Thir nghiém cho
thiy téc do cap nhit co s dir lieu cua MongoDB c6 thé nhanh t&i gap 100 lan so véi
MySQL. Piéu nay phi hop véi cac ing dung llen quan dén quan tric méi truong khi ma
dir liéu dugc thu nhan theo thoi gian thuc va co s6 luong rat 1on.

2.5. Hé thong quan ly chat lweng khong khi

Hé thong quan ly chat luong khong khi 1a tap hop cac module xi 1y va luu trit dir liéu
quan tric duoc vé cac yéu td ciia méi truong lam viéc. Cac module dit liéu dugc xay dung va
trién khai trén nén tang dién toan dam may IBM Cloud ctua IBM. Dya trén co s¢ dir liu da
dugc luu trir, nhém nghién cau xay dung cac RESTful API (giao dién lap trinh) dé cung cap
dir liéu cho céc tng dung hién thi thdng tin quan tric tai cac dia diém dat thiét bi quan tric.

3. KET QUA TRIEN KHAI THUC TE

Hién nay hé théng quan tric méi trudng tu dong da duoc trién khai tai 18 dia diém
V6i nhitng dic thu twong d6i khac nhau nham danh gia hiéu nang hoat dong cua cac thiét bi
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quan tric va thu thap thdng tin v& maéi truong 1am viéc tai cac dia diém quan trong. Cu thé
1a: 10 thiét bi tai 10 tram vién thong, 3 thiét bi tai 03 van phong khac nhau cua cdng ty ¢6
phan ThinkLABs, 1 thiét bj tai bénh vién Pa khoa tinh Thanh Hoa. 2 thiét bi tai cong ty in
thé nhya va 2 thiét bj tai Truong Pai hoc Pht Xuan, thanh phd Hué. ’

Nguoi dung tra ciu thdng tin quan trac c&c yéu to moi truong tai cac vi tri quan trac
trén nén tang cua thiét bi théng minh qua cac ung dung duoc xay dung trén nén hé diéu hanh
Android hoic iOS va qua may tinh thong qua giao dién Web do nhém nghién ctiu phat trién.

Thong qua tng dung dugc xay dung cho cac dién thoai théng minh, may tinh bang,
ngudi dung ¢6 thé tra ctru thong tin vé méi truong tai cac dia diém duoc liét ké trong danh
sach do ting dung dua ra. Thong tin vé cac yéu té moi truong con dugc thé hién dudi dang
cac bang biéu nham hd trg ngudi dung c6 céi nhin tong quan vé dién bién cua cac thong sé
mdi truong trong thoi gian qua.

e ] -

Thinklabs Thanh Héa . Thinklabs Thanh Héa - Thinkiabs Thanh Héa B
NH3 PMO1 CO2 LIGHT 03 CO S02 TvOoC NH3 PMO1 CO2 LIGHT 03 CO S02 TvOoC IO SO2 TVOC PM10 PM2.6 HUM TEMP AQI
35 nhé . co2 (:{Ju nhit: 18-04-2019
NS Cap i 8-04.2010 Te5atis SoE cananis 10-00-2010
=
4.5 ppm 505 ppm
Tot T6t
3 18-0a-2019 ~ c
0 18-04-2019 c £ 18-04-2019 ~ (<]

20

mv”wvvwrwwwwvw 00
a ik 7] | ot as 5 - .
] e Tt - by M\“%

M Cao nhit Phé bién nhit Thiip nhit

Hinh 2. Man hinh trén wng dung trén nén iOS hién thi théng tin quan tric

Nguoi dung ciing c6 thé xem thong tin quan tric méi trudng & cac dia diém c6 lap
dat céc thiét bi quan trac trén nén web (Hinh 3). Cac thong tin dugc thé hién dudi dang
tryc quan, dé hiéu, d& theo ddi. Bén canh do, ngudi ding c6 thé xem thdng tin chi tiét va
thdng tin lich sir quan tric cua cac tram quan trac da duoc thiét lap (Hinh 4).

@ tMonitor - Real-Time Indoor Air Quality Monitoring System Powered by [[f hinkLabs & &5 vianss ==~ /.9
b Monitoring location: VP trung tam VNPT Thanh Héa
263, 9311 L& Lo, P. Lam San. Thanh phé Thanh Hoa, Thanh Hoa
— Latest updates: 15:36:23 18-04-2019
- — - Basic index
1 godin 300 100 ©,
=~ o 0,
& e N L C 80
vt ° o
g o S . s ¥ 24.7 °C 24.9%
o ,:9 S8 AQI: 55 AQI TVOC: 3 ppm Temperature Humidity
e 2
Google AN .29’ &N s &
i C02 o§}° ,Q~
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Haiernn) 10 pg/m3 685 ppm 2.8 ppm 25 LUX
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AQiindex
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Hinh 3. Man hinh hién thi thoi gian thuc théng tin cac yéu té maéi trudng
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Hinh 4. Man hinh hién thi thoi gian thuc thong tin cac yéu to
méi trwongtai dia diém cu thé

4. KET LUAN VA HUONG PHAT TRIEN

Bai bao da trinh bay mét giai phép g dung cac thiét bi cam bién dé thiét ké va xay
dung tng dung quan tric méi truong lao dong tai cac tram BTS thudc quan ly cua VNPT.
Dé tryc quan hod duoc két qua quan trac méi truedng, nhém nghién ciru da xay dung cac giao
dién nguoi ding trén nén céc thiét bi thdng minh va trén nén web. Dé lam duoc didu do, cac
dir liéu duogc truy xuét tir co sé dir liéu thong qua cac giao dién 1ap trinh RESTful API.

Mot trong nhitng huéng nghién ciru tiép theo cho dé tai 1a xay dung cac module canh
bao va quan tri rai ro cho cac tram vién théng dua trén cac thdng sb quan tric thoi gian thyc.
M&i quan hé giita cac yéu té méi truong cd thé chi ra dwoc nhitng rai ro cé thé co trong qué
trinh lam viéc cua céc thiét bi bén trong nha tram. Viéc dam bao duoc moéi truong lam viéc
theo dung yéu cau va on dinh s& gitip don vi va doanh nghiép ting duoc ning suat lao dong
va giam thiéu rai ro cho nguoi lao dong néi riéng va doanh nghiép néi chung.
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BUILDING AN AUTOMATIC MONITORING SYSTEM FOR
WORKING AREA OF VNPT-THANH HOA USING
SENSOR NETWORKS

Nguyen The Cuong, Vu Hai Nam, Nguyen Thu Huong
ABSTRACT

Monitoring the working environment is an essential requirement for employers to
ensure the quality of working environment for workers. In order to assess the quality of the
working environment, it is necessary to use devices that receive information about
environmental factors. The development of electronics and information-communication
technology creates sensors that allow users to receive information about the real world.
The application of sensor networks to monitor the working environment is a low cost
solution but still ensures the accuracy of the information. Besides, sensor networks also
allow automatic, continuous monitoring for a long time. In this paper, we introduce a
sensor network system used to monitor the working environment in Thanh Hoa
Telecommunications (VNPT). For the first time, the quality of working environment at
telecommunication stations is assessed and monitored. Research results will be applied for
monitoring working environments in other units.

Keyword:Environmental monitoring, sensor network, working area, automatical
monitoring.

Ngay nop bai: 221412019, Ngay giri phan bién: 6/5/2019; Ngay duyét dang: 6/8/2019.
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HE SO HILBERT CUA MODPUN PHAN BAC LIEN KET VA
NON PHAN THO CUA MODPUN LQC PHAN BAC

Lé Xuan Diing
TOM TAT
Bai b&o chitng minh duroc hé so Hilbert ciia médun phan bdc lién két va cua nén phan
thé cia mét moédun loc phan bdc bi chdn theo béc dong dieu cia médun phan bdc do.

Tir kh6éa: Médun phan bdc, médun phan bdc lién két, non phan thé, hé so Hilbert.

1. PAT VAN BE

R 1a dai s6 phan bac chuan Noether trén

Trong bai viét, ludn gia thiét R=® R,
vanh dia phuong Artin (R;,m,)va khong mat tinh tong quét ta c6 thé gia thiét R /mj Ia
trudng vo han. Ki higu m:=m, ®(®,,R,) 1a idéan cyc dai thuan nhét cua R.

Goi M Ia R-modun phan bac hitu han sinh chiéu d. Sau day 1a mot s6 khai niém va ki
hiéu quen thudc lién quan dén mdédun phan bac M.

Voi 0<i<d, dit a(M)=sup{n| HiR+ (M) =0}, trong d6 R =@ (R, va
Hy (M), 1a modun d6i dong diéu dia phwong cia M tng véi gia R, tai bac i. Chi sb
chinh quy Castelnuovo-Mumford cua M 1a sé reg(M ):=max{a, (M )+i|0<i<d}.

Gia st | 1a idéan m-nguyén so thuan nhat cua R, mot diy cac modun con phan bac
cua M M:M=MoM>o2oM >

duoc goi 1a 12 I-loc ctia M néu 1M < M., véi moi i. Mot I-loc dugc goi 1a mot I-
loc tét néu I M = 1M, vé6i i > 0. Mddun M ¢6 mét I-loc dugc goi 1a modun I-loc phan
bac hay moédun loc phén bac. Néu N 1a modun con cia mdodun loc M thi day
{M, +N/N} lamét I-loc tot cia M /N duoc ki hiéu la M/ N.

Modun phén bac lién két ang vai loc M (mddun phan bac lién két ciia modun loc M)
dugc cho béi cong thirc G(M)=® M,/ M,,.

n=0
Pay 14 modun phan bac hitu han sinh trén vanh phan bac chuan
G, (R)=®1"/1™". Dc bict, neu M 1a {I"M}, thi tavict G(M)=G, (M).
Sé ratgon cua l-lpc totlasé ~ r(M)=min{t>0| M, =IM,V n>t}.
Ki higu HP, (z):=HPy, (2). Ta goi H, (n):=((M/M,,) la ham Hilbert-

Samuel ciaa M ang véi loc M. Véi n du I6n ta c6 ham Hilbert-Samuel caa M ung véi

Y Khoa Khoa hoc Tu nhién, Truong Pai hoc H(fng Puc
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loc M tré thanh mot da thac goi 1a da thirc Hilbert-Samuel cia M &ng véi loc M, da
thirc d6 duoc viét nhu sau:

P, (n) :2(—1)‘ e (M)[”;‘r'}

céc sb nguyén e, (M) véi i =1,d duoc goi 1a hé sé Hilbert cia M ting véi loc M hay
la hé s6 Hilbert cia modun phéan bac lién két G (M). Khi M={1"M},.,. Hy, (n),P, (n)
va € (M) twong tmg thuong duoc ki higu boi H, , (n),P,,, (n) vae (1,M).

Gia sir g 1a mot idéan thuan nhét chira 1. N6n phan thé cua M ang voi idéan q duoc
xac dinh nhu sau:

F, (M) =@, M, /M.

Ki hiéu

qgM:M 2gM oM, oM o2 gM, 2

Néu M 1a mot I-loc tét phan bac thi M ciing 1a mot I-loc tét phan bac va co
r(gM)<r(M)+1.

Ta thay H ) = (M, /9M,) hiw han va duoc goi 1a ham Hilbert cua nén phan
thé F, (M), da thuc Hilbert cua F, (M) duoc xac dinh nhu sau:

1 n+d—i —1)

200 ()=S0 10| "3
i=0

céc s nguyén f, (M) véi i =1,d —1 duoc goi la hé s6 Hilbert cua F, (M) .

Hg s6 Hilbert cua M (ing vai loc M va h¢ s6 Hilbert cua nn phan thé F, (M) 1a céc
bat bién théng dung, nd cung cp nhiéu thong tin vé médun M.

Trong truong hgp M 1a modun hiru han sinh trén vanh dia phuong Noether R voi
idéan cuc dai m, | 13 idéan m-nguyén so, ndm 2007 Linh [L2] di chin duoc hé sé Hilbert
cua modun M ng vaéi loc I-adic theo bac mé rong cuaa M ng véi idéan 1, khai niém nay
duoc gidi thiéu trong [RTV] va [L1]. V&i M I-loc tét cac mdédun con cua M, nam 2012,
Hoa-Diing trong [HD1] di ching to cac hé sé Hilbert cia M ang vai loc M va hé sé
Hilbert ctia ndn phéan thé K (M) ciing bi chan bdi bac mé rong caa M ng véi |. Pén nam
2015 [GZW] da chi ra dugc cac hé sd Hilbert cua M &ng véi loc M bi chan boi bat bién
khéc 1a cac d6 dai cia mot sé6 moédun ddi déng diéu dia phuong lién quan dén mddun M.

Xét trudng hop phan bac, mot két qua thi vi cia Hoa-Diing trong [HD1] d chi ra la
sir dung bac dong diéu ciia M ta cd thé chan dugc chi s6 chinh quy Castelnuovo-Mumford
ciia modun phan bac lién két G(M) va cua non phan thg F, (M) . Do d6, mot van dé tu
nhién duoc dat ra 1a “Hé sb Hilbert cua modun phan bac lién két G(M) va hé sé Hilbert
ciia non phan thé F, (M) ¢6 thé chin duoc boi bac dong diéu cua M hay khong?”
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Muc dich chinh ctia bai bao nay la giai quyét cau hoi trén trong truong hop | 1a idéan
thuan nhét sinh bai cac phan tir cing béc.

Ngoai phan ma dau va két luan bai bao chia thanh ba phan. Muc 1, gigi thiéu vé bai
toan can giai quyét. Myc 2, gioi thiéu mot sé kién thirc chuan bi cho chiing minh cac két
qua chinh. Muc 3, ching minh cac két qua chinh cua bai bao xem Dinh Ii 7 va Binh Ii 9.

2. KIEN THUC CHUAN BI

Céc két qua sau da duoc chimg minh trong truong hop dia phuong va van con ding
trong truong hopM 1a R-médun phan bac hitu han sinh chiéu d, | 1a idéan thuan nhat m-
nguyén so cia M va M 12 I-loc tét cac mddun con phan bac cia M.

Bo dé 1. (Xem [D, B6 dé 1.4.9]) Hy, (n)= P, (n)vsi moi n>reg(G(M)).

B6 dé 2. (Xem [RV, Proposition 1.2]) Gia sit X € | \ml sao cho phan tir khoi dau X
ciia Gi(R) 1a mot phan tir loc chinh quy trén G (M). Khi d6

(i) dim(M /xM)=d -1,

(ii) e, (M) =e; (M/xM )véi moi j=0,....d -2,

(iii) e, (M/xM) =e, (M) +(-1)"*¢(0:, X).

Bo6 dé 3. (Xem [DH1, Lemma 1.7 (i)]) Gia si | 1a idéan m-nguyén so. Khi d6

(M //\/lml)s[n;djﬁ(M IQM),

trong d6 Q la mot idéan rat gon téi thiéu cua | (A/ Ann(M)).

B6 dé 4. (Xem [DH1, Lemma 2.6]) Gia st X € I \ml 1a mét phan tir thuan nhat. Gitr
str phan tir khoi dau X™ cua Gy(R) 1a mot phan tir loc chinh quy trén G (M). Khi d6 ta ¢6 X
la mét phan tir loc chinh quy trén M.

Gia sir R 1a anh dong cau cua dai s6 Gorenstein phan bac, bac dong diéu ciia modun
M, ky hiéu la hdeg(M), bang quy nap theo d nhu sau:

Khid = 1, hdeg(M) = ((M).

Khi d >0, vi dim(Ext;"**(M,S))<d —i—1nén ta dat
d-1/d =1 )
hdeg(M)::e(m,M)+Z(di ]hdeg(m,Eth*'*l‘d(M,S)).
i=0

Néu R khong la anh ddng ciu ciia vanh Gorenstein thi ta dat
hdeg(M ):= hdeg(m, M®, R)

trong @6 R 1a ki hiéu cua vanh m-adic day du cua R.
Khi d6, Dung-Hoa trong [HD1] da chan trén dugc reg(G(M)) theo hdeg ( M )nhu sau:
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Pinh Ii 5. (Xem [DH1, Theorem 2.2]) Cho M Ia I-loc tét cia R-mddun phan bac M
chiéu d >1. Khi d6
(i) reg(G(M)) < ¢(R/ 1)hdeg(M )+r(M) -1 néu d =1.

(ii) reg(G(M)) <[¢(R/1)" hdeg(M )+ r(M) +1**™* —d néu d >2.

3. HE SO HILBERT

Trong muc nay, ta ludn gia thiét | 1a idéan m-nguyén so thuan nhét sinh béi cac phan
tur cung bac.

T B d 4, ta ludn chon dwgc mot day cac phan tu thuin nhit cing bac
X, X,y X5 € 1 \'ml 12 ddy loc chinh ctia M sao cho déy cAc phan tir khéi dau X, x5, ..., X}

cua Gi(R) 1a mot déy loc chinh quy trén G (IM). Do do, két qua [HD2, Proposition A] van

con dung cho truong hop M 1a médun phan bac va | 1a idéan m-nguyén so thuan nhat.
Ménh dé& 6. Gia st X, X,,...,X, € 1 \ml 1a dy loc chinh ciia M sao cho day cac

phan tr khéi dau x;,x;,..,x; cia Gi(R) la mot ddy loc chinh quy trén G(M). Pat
B=0(M/(X,X,,.... X;)M) . Khi d6 ta co

(i) & (M) <B.

(ii) | &, (M) |< B(2reg (G (M))+2) voi moi 1<i<d.

Chuang minh.

Dé cho gon ta dit a =reg(G(M))va e, =& (M). Khi d6 €, < B. Theo B dé 1, ta co

m@=r@-Sa00( Y @

i=0
s a+d

Tu B6 dé 3 ta nhan duoc H,, (a)=((M/M,,,)<B t

Bay gio, ta chimg minh dinh 1i bang phwong phéap quy nap theo d.

Truong hop d =1.

e =[Hy, (a)—&, (a+1)| < max{B(a+1) g, (a+1)}=B(a+1).

Truong hop d > 2.

Trudc ta ching minh cho 0<i<d —1. Gia s depth(M) >0, ta ludn c6 thé gia st
x, la phan tir chinh quy khi d6 M/xM la R-médun phan bac cé chiéu
dim(M/xM) =d -1, theo B6 d¢ 2 ta c6 e, (M) =¢, (M/xM) véi moi i <d -1 va tx
[HD2, Lemma 1.9] ta thay reg(G(M/xM ))<a. Khi dé ap dung gia thiét quy nap cho

modun phan bac N =M /xM vaday X,,..., X, ta nhan duoc
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e (M) =e; (M/ M) < £(N 7 (%,,.... X, )N ) (2reg (G (M/ M )) + ) B(2a+2).
Gia sa depth(M)=0. Pat M =M /HS(M), M=M/H?(M), khi d6 ta c6
e, (M) =g, (M) vi moiigd—l,,K(M/(xl,...,xd)ﬁ)@ va reg( ( ))Sreg(G(M)) a.
Suy ra

‘ei(M)‘z‘ei<l\_ﬂ)‘<£(M/(x1 ..... X, )M )(Zreg( ( ))+2) B(2a+2).

Cudi ciing ta can ching minh cho e, (M). Tir cong thic (1), ta c6

(e, ()= (o) S0 e 0 )

- HM(a)—l_“(—l)i ei[a;ii_i]‘ +§|el|[a+‘il"]

< B[a;d} B2 (a+1) [az(ii_'js B2* (a+1)".

i=0

Vay ménh d& duoc chitng minh xong.

pinh 1i 7. Gia sa | sinh boi céc phan ti thuan nhat cing bac. Gia sir
X, Xy, X4 € 1 \ml 12 ddy loc chinh ctia M sao cho ddy cac phan tir khoi dau x;, X;,..., X;
cua G(R) la mot day loc chinh quy trén G(M). Bat B=((M / (X, X,,..., X, )M) . Khi do

le,(MD)| < B[¢(R/1)" hdeg (M )+ r(M) +1* ' voi moi 1<i<d.

Chung minh.

Theo Ménh dé 6 (ii), vsi moi 1<i<d ta co|e, (M)|< B(Zreg(G(M))+2)i, két
hop véi dinh 1 5 (ii), ta nhan dugc

le; (MD)] < B(2reg((3(M))+2)i < B([ﬁ(R/ 1)* hdeg (M )+ r(M) +1]* ™ —d +1)i

<B[¢(R/1)" hdeg (M )+r(M) +11* "

Vay dinh li dugc chirng minh xong.
Rossi-Valla trong [RV] da tim dwoc méi lién hé gitra hé s6 Hilbert caa nén phan thé

F, (M) va cdc mddun phan béc lién két G (M) ,G ( qM) dugc xac dinh nhu sau:
Lemma 8. ([RV, (5.5)]) Gia sir q 1a mot idéan thuan nhat chira 1, khi d6 ta co
f (M)=g (M)+e_ (M)—e (qM)

véi moi i=1d.
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Theo [RV, Remark 1.1], két hop véi Bo dé 4, ta ludn chon dugc X, X,,..., X, € 1 \ml
|la day loc chinh ctia M sao cho day cac phan ti khéi dau x;, X5, ..., X; caa Gi(R) 1a mot ddy
loc chinh quy trén G(M)vaG(qM).Mat khac theo Pinh Ii 7, he s6 Hilbert cia modun
phan bac lién két cua G(M)vaG(qM) chan dugc qua hdeg(M), do do két hop Véi
Lemma 8 ta s& chan dugc cac hé s6 Hilbert cua nén phan thé theo hdeg (M ).

Pinh 1i 9. Gia st | sinh boi céc phan tir thuan nhat ciing bac, g 12 mot | déan thuan
nhat chira 1. Gia sit X, X,,...,X, € I \ml 1a ddy lgc chinh ctia M sao cho day cac phan tir

khéi dau X,%,...X; cua GyR) la mot diy loc chinh quy trén G(M). Dat
B=((M/(X,X,,.... X;)M) . Khi do6
| £,(MD)| < 2B[¢(R/1)" hdeg (M )+ r(M) + 21" vgi moi 0<i<d-1.
Chung minh.
Theo B6 dé 8, taco f_,(M)=e (M)+e,_, (M)—e (qM) suyra
[ s (M) <fes (M) +[e,, (M) +]e, (o))
Ap dung Dinh Ii 7 va két hop véi r(gM) <r(M)+1 ta nhan duoc
|, (M)| < B[(R/1)" hdeg (M )+r (M) +11 " +
+B[L(R/1)" +hdeg (M )+r(M)+1°¢ D=0
+B[¢(R/1)" hdeg(M )+r(M) +2]*
<2B[¢(R/1)" hdeg(M )+ r(M) + 2],
Vay binh li dugc chirng minh xong.
4. KET LUAN
Goi M la R-mddun phan bac hitu han sinh chiéu d. R=@__ R la dai s6 phan bac
chuén Noether trén vanh dia phuong Artin (R;,m;), m:=m, ®(®,.,R,). Gia st | 1a idéan
m-nguyén so thuan nhat cia R, va M la mét I-loc t6t. Bai bao di chin duoc hé s6 Hilbert
cuia modun phén bac lién két G(M) va hé so Hilbert cua ndn phan the F, (M) theo bac

ddng diéu cia M va mot sb bat bién khac lién quan dén moédun M nhu sau:
Gia sir | sinh bai cac phan tir thuan nhat cing bac. Gia sir X, X,,..., X, € I \ml 1a

day loc chinh ciia M sao cho ddy cac phan t khoi dau x;, X;,..., X; cia Gy(R) 1a mot day
loc chinh quy trén G(M). Pat B=((M / (X, X,,...,X;)M). Khi do
le,(M)| < B[¢(R/1)" hdeg (M )+ r(M) +11" " vei moi 1<i <d.
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Gia sir | sinh bai cac phan tir thuan nhat cuing bac, g 1a mot | déan thuan nhét chua |.
Gia St X, X,,...,X; € 1 \ml 1a ddy loc chinh caa M sao cho ddy cac phan ta khoi dau

X;, Xy, Xy cua Gi(R) 1a mét déy loc chinh quy trén G(M). Bat B=((M /(X X,,... X;)M).
Khi do |f,(M)|<2B[¢(R/1)" hdeg(M )+r(M)+ 2" véi moi 0<i<d-1.
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TONG HQP VA CAU TRUC CUA MOQT SO CHAT MAU AZO TU
ANETOL TRONG TINH DAU HOI

Lé Thi Hoa®, Trinh Thi Huin? Nguyén Thi Hwong®, Vii Thi Ha Mai*
TOM TAT

Tur anetol, thanh phan chinh trong tinh dau héi da téng heop dwoc chdt chia khoa
4-metoxi-3-(3-metylfuroxan-4-yl)phenylamin. Phdn ung cua 4-metoxi-3-(3-metylfuroxan-4-
yl)phenylamin véi cac phenol va amin thom da duwoc thyec hién. Cdu tric cia bon hop chdt
mau azo méi duwrot Xac dinh bang céc phé IR,*H-NMR, *C-NMR, HMBC, HSQC and MS.

T khoa: Azo, furoxan, anetol, 4-metoxi-3-(3-metylfuroxan-4-yl)phenylamin.

1. PAT VAN BE

Nghién ctu cac hop chit di vong tong hop tir cc hop chit ddng vong c6 trong tinh dau
thyuc VAt ciia nude ta 1a mot hudng nghién ciu ly tha. Tir d6 c6 thé tao ra nhitng hop chit méi
phéi hop phan di vong véi tinh dé dung nap cua hop phan déng vong tir tinh dau thyc vat, do
d6 hy vong tim ra nhiing hop chat c6 tng dung trong y duoc. Cac hop chat chua di vong
furoxan (1,2,5-oxadiazole-2-oxide) thé hién hoat tinh sinh hoc rat phong phti nhu khéng khuan,
khang ki sinh tring, trc ché mién dich gay dot bién, chng ung thu. Dahong Li va cong su
[3]d tong hop ddy chat gan két vong furoxan véi hop chét loai phenylsunfunyl, két qua thir
nghiém trén 4 dong ung thur ngudi cho thay hop chét thé hién hoat tinh manh nhat dat gia tri
ICsp ddi Véi té bao ung thu K562 & nong do 1,82 uM, ddi véi MGC-803 ¢ 1,81 uM, dbi véi
Bel-7402 & 0,86 PM. Mot sb chat c6 tac dung déi vai hé thdng than kinh diéu khién co gian
mach mau, c6 trién vong trong diéu tri tim mach [2]. Nhom tac gia ciing da chi ra mét chat
mau azo chira di vong furoxan thé hién hoat tinh cao ddi véi Gr+ S.aureus & nong do 12,5
ug/mL [5]. Ngoai ra, cac hop chat mau azo chira di vong furoxan ciing thé hién hoat tinh
chdng oxi hda, chdng vi triing hiéu qua [6]. Trén thé gii c6 rat it nghién ciu tong hop loai hop
chat nay tir cac tinh dau thyc vat. Tuy nhién trong nude di c6 nhiéu hgp chét azo chia di vong
furoxan (1,2,5-oxadiazole-2-oxide) tong hop tir cac thanh phan chinh trong tinh dau thuc vat
nhur eugenol trong tinh dau huong nhu, anetol trong tinh dau héi da dwoc cong b trong cac
cong trinh [4, 5]. Trong cdng trinh ndy chdng tdi trinh bay két qua nghién cau tong hop, ciu
tric, tinh chat cua mot sé chat mau azo chira di vong furoxan tir anetol trong tinh dau hoi.

2. THUC NGHIEM

2.1. Tong hop 4-metoxi-3-(3-metylfuroxan-4-yl)phenylamin

4-metoxi-3-(3-metylfuroxan-4-yl)phenylamin (A) dwoc tong hop tir anetol trong tinh
dau hoi theo [1] duoc thé hién theo so do 1.

223 Khoa Khoa hoc Tu nhién, Truong Pai hoc Héng Puic
* Phong Qudan Iy Khoa hoc va Cong nghé, Trong Pai hoc Hong Pirc
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OCHs OCH,
NaNOZ/CH3COOH HNO3/stO4d N02 Na28204/OH' NH2
. CH3COOH, t°
e \ HsC HsC
N
3 'il O/N 3
v

N
N-O
Anetol O/
(@) O] A So
dd 1. Quy trinh téng hep chit A tir anetol

Phan ung dau, san pham chta vong furoxan tir anetol dwoc nhan dang qua phd
'H-NMR. Chat amin A dugc nhan dang qua nhiét d6 ndng chay va phé IR.

2.2. Tong hop cac hep chat mau azo 1+4

Quy trinh tong hop cé4c chit mau azo duoc thuc hién theo [5] nhu sau:

Cho 1mmol amin A, 3ml HCI 3M, vao binh cau dung tich 50ml khuay manh déng thoi
lam lanh bang hdn hop da + mudi (nhiét do < 5°C) dé amin tan hét. Nho tir tir Iml dung dich
NaNO, 1M duoc dung dich mau vang tuoi, gitt nhiét do trong khoang 0 - 5°C. Cho tur tur
dung dich thu dugc vao dung dich chira 1,1 mmol phenol (amin) thom trong 3ml NaOH
(CH;COOH) 1,5M va khuay manh & 0 - 5°C trong 2h, loc két tua, rira nhidu lan bang nuéc,
lam khd, két tinh lai trong dung mdi thich hop thu dugc 4 chat méi tir A theo so db 2.

OCHg4 OCH3 o OCHj3
NH; N=N N=N-ArX
NaNO2/HCI Phenol, Amin
H3C SN HsC X HsC X
/'l'—d 1 3 ! g
o A o/N . ; O/N
Diazoni 1-4

-ArX: 2-NO»-4-HOCgH3-; 4-(CH3),NCg¢H4-; 2-CH3-4-HOCgHs3-; 2-HO-5-CH3COC6H3-.
So dd 2. Quy trinh téng hep chit mau azo
Tinh chét vat I cua cac hop chét dugc thé hién ¢ bang 1.
2.3. Nghién ciru ciu trdc va tinh chat

Nhiét d6 nong chay cua cac chat duoc do trén may Gallemkamp tai B mdn Hoa,
khoa Khoa hoc Ty nhién, Truong Dai hoc Héng birc. Phd IR do trén may IMPACT 410
Nicolet, ép vién véi KBr, pho NMR duge do trong ds-DMSO, may Brucker Avance 500
MHz, tai Vién Hoa hoc thuoc Vién Han 1d&m Khoa hoc va Cong nghé Viét Nam. Hoat tinh
khang vi sinh vat kiém dinh va doc tinh té bao duogc thwr tai Vién Hoa hoc Hop chét thién
nhién - Vién Han Iam Khoa hoc va Cong nghé Viét Nam.

3. KET QUA VA THAO LUAN

Cac chat mau azo tao ra A duoc liét ké & bang 1. Céc chat déu c6 dang tinh thé hinh
kim, tan dugc trong cac dung méi hiru co thong thudng, hau nhu khong tan trong nudc.
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Bang 1. Tinh chét vat ly cia cac chat mau azo 1+4

Chat phan ang Sanpha Dung moi Dang t° SHulgtu
vaoi A m két tinh bé ngoai | nc,°C % ;
Tinh thé
m-Nitrophenol 1 Etanol:dioxan= 1:1 mau 205 80
do dam
: e > _ 4..| Tinh thé nho,| 168,
Pimetylanilin 2 Etanol:dioxan= 1:1 mau luc nhat| 169 80
m-Crezol 3 Etanol Tmh the nho, 224, 75
mau cam | 225
Tinh thé
p-Hidroxiaxetophenon 4 Etanol:dioxan= 1:1 nho, 190 70
mau do

Phan ting tao hop chit mau azo cho hiéu suat cao va xay ra kha dé dang véi cau tir
diazoni dong vai tro 1a electronphin tan cong vao cau tir ghép la cac phenol hay amin la
nhitng hop chit giau electron. Tuy nhién diazoni tao thanh rat kém bén véi nhiét nén phai
thuc hién trong diéu kién nhiét do thip 0-5°C cho dén khi mudi diazoni tin céng vao nhan
thom. Trén phd IR cua cac chat thu dugc khong con van dao dong hoa tri va van dao dong
bién dang ciia nhém NH, chung té6 nhom nay da chuyén hoa thanh nhém azo. Phé IR caa
cac cac chat azo cho thdy cac van dao dong héa tri H-O, H-N, H-Cpo, H-Cihom, C=C,
C=N... déu thé hién rd trén phd. Cac dao dong cu thé dugc thé hién ¢ bang 2.

Bang 2. Tin hiéu tir phd IR (cm™)

San pham VOoH VC-H (thom) VC-H(no) | Ve=N» Ve=C, VN=N VONO
1 3200-3550 | 3010, 3070 2956 | 1602, 1528, 1494| 1381, 1271
2 3500 3169, 3001 2944 1607,1590, 1468 | 1433, 1311
3 3200-3500 | 3150, 3085 2950 | 1605, 1560, 1470| 1360, 1268
4 3300-3550 3010 2907 | 1599, 1574, 1521 1373

Véi cac chat phan wng la phenol va amin ¢4 nhém thé & vi tri o-, hay p- thi tac nhan
electrophin tin cong vao céc vi tri p-, hay o- con lai giau e. Tuy nhién véi nhiing cau tir
ghép c6 nhém thé & vi tri m- thi nhan electrophin cé thé tan cong vao cac vi tri p- hoic o-.
Nhom tac gia [5] da cho thay khi cau tir ghép cd nhdm thé & vi tri m- thi nhan electrophin
s& tan cong vao vi tri p-. Bé chung to diéu nay, ching t6i di két hop phan tich phd *H-
NMR, *C-NMR, HMBC va HSQC cua 3. Phé HMBC cua 3 dugc trinh bay & hinh 1.
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Hinh 1. Phé HMBC caa 3

Trén phd *H-NMR va *C-NMR cua 3 cac tin hiéu H10/C10, H17/C17, H7/C7 d& dang
dugc quy két vi chling thude trudong manh tuong ng véi ba van dbi xing al, a2, a3 . Trong
do, tin hiéu cua H7(4,032 ppm) & truong manh hon do H7 lién két truc tiép véi nguyén ti O
va c6 mét pic giao duy nhat véi C1 ¢ 156,72 ppm. Hai tin hiéu H17 va H10 duoc phan biét
nho cac van giao cia ching trén phd HMBC, H10 dugc xac dinh ¢ (2,31 ppm) ¢6 hai van
giao véi C8 (twong tac qua 3 lién két) va C9 (twong tac qua 2 lién két), qua do ciing xac
dinh duoc tin hiéu caa C9 ¢ 112,97 ppm do C9 khdng con van giao nao khac. Trén hinh
phd HMBC cho thay ngoai van d6i xang a2, C17 chi c6 mot van giao duy nhét a4 d6 1a
tuong tac qua 3 lién két voi H13, con C10 khong c6 van giao nao khac. Nhu vay, nhom
azo chi c6 thé dinh vao vi tri p- so véi —OH va m- so v&i nhém —CHs. Tir tin hiéu caa H13
& 6,789 ppm (d; J=2,5 Hz) xac dinh duoc tin hiéu caa C13 & 117,05 ppm (trén phd
HSQC), C15 ¢ 114,02 ppm (c6 1 van giao duy nhat trén HMBC), C11 & 143,75 ppm (c6
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hai van giao véi H13 va H15) va H15 ¢ 6,717 ppm (dd; J=9 vaJ= 2,5 Hz). Tuong tu, hai
tin hiéu H3 va H5 duoc xac dinh qua pic giao véi C8 va C1. Trén phd *H-NMR xéc dinh
dugc tin hiéu cua H5 ¢ 7,858ppm (dd; J=8,5 va J= 2,5 Hz) do c¢6 tuong tac 0- va m-, con
tin hiéu cua H3 & 7,85ppm (d; J=2 Hz), két hop phd HSQC xéc dinh duoc tin hiéu cua C3
va C5. Bé phan biét H6 va H16, ching t6i dua vao cac van giao trén phé HMBC, trong dé
H16 cd hai van giao vgi C12 va C14, van giao ¢ 7,552/141,11 chi ra tin hiéu cua H16/C12
con c6 vét mo thé hién sy tuong tac ciia H16 véi Cl1 qua hai twong tac. Van giao &
7,552/161,09 chi ra tin hiéu cua C14 ciing 13 phu hop véi d6 chuyén dich héa hoc cao nhat
do C14 lién két tryc tiép vai OH. Con lai 14 tin hiéu cua H6 c6 hai van giao véi C4 va C2,
chung t6i xac dinh tin hiéu cuia C2 ¢ 142,10 ppm va tin hiéu cua C4 & 118,66 ppm. Piéu
nay duoc giai thich 12 do C4 trong cac hop chét azo tong hop duoc khong thay ddi so véi
trong amin ban dau, con C2 thi tir lién két voi nhém NH, c6 hiéu ang +C sang lién két véi
nhom azo ~N=N- ¢c6 hiéu &ng —C nén d6 chuyén dich héa hoc ting.

-DMSO-HSQC Al-DMS0-HSQC

H3 H10
H5 gHE H13 15 H7 JL Hlj
I W U | Ul .
i C10— #x5 | [
= e 0 5
a— Wy L #xs

=20

o 05 Al
= 25

— 1%
120 Fzo

17

1413 1
4 HU\ L /L’H3 122 Fas

15 L | 2 :

S JU—
T 11 N=N 2 24 — ’ 40
1€ 3

4 >:\ 4 ] -0 3
l¥190 3 [ 12 e

i /H B = N—=J .
10mé ¥ .
= 55

C5_-1 ' X3 130 Cl17— 4 x4

F131

3.

P

T T T T T T T T T T T T
4.2 4.0 3.8 2.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 Z.0 ppm

Hinh 2. Phé HSQC cuia 3

Phén tich tuong tu chung t6i da chi ra dugc céc tin hiéu cua 1H va 13C cua cac chit
1,2,4 thé hién & bang 3,4,5. DBé d& theo ddi chling t6i chia hop chat azo thanh hai hop phan
la hop phan amin (khung cua amin khi chua diazoni h6a), hop phan azo 1a khung caa amin
va phenol thom ghép vao. Bang 3 1a tin hiéu *H-NMR hop phan amin va bang 4 1a tin hiéu
'H-NMR hop phan azo cua cac hop chat méi tong hop dugc.

Bang 3.Tin hiéu *H NMR hegp phan amin cé&c hep chét azo tir A, 8 (ppm), J (Hz)
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XAN=N 2 3
N-
MeO ! 4 9
7 g 8\=N—0
10md °
KH H3 H5 H6 H7 H10

7,06 d; J2 6,90 dd; J8,5;2 6,96 d; J8,0 3,83s 2,28s
7,754 d;J2 | 7,959dd; 38,525 | 7,519d;J85 | 4,067s 2,298 s
7,85 d; J2 7,78 dd J8,5;2,5 7,42 d;J9 4,02s 2,31s
7,83d;J2 | 7,858dd;J8,5;25 | 7,550d;J8,5 | 4,032s 2,31s
8,135d;J2 | 7,951dd; J8,5;2,0 7,53 d; J8,5 4,09 s 2,32s

Bl W N>

Tir tin hiéu phd *H-NMR caa cac hop chat azo di phén tich & trén cho thay do chuyén
dich héa hoc cua cac proton caa hop phan amin cua cac hop chét azo tong hop duge déu
tang so voi do chuyén dich hda hoc cua cac proton trong amin A. Didu nay c6 thé giai thich
la do nhém amin ¢6 hiéu tmg +C da chuyén thanh nhém azo —~N=N- ¢6 hiéu ung -C.

Bang 4. Tin hiéu "H-NMR hgp phan azo cia cac hgp chit azo, & (ppm), J (Hz)

KH Ar H12 H13 H14 H15 H16 H17 | H18
L % | 7,392d; | |7,205dd; | 7,717d; | ]
HO—{ 11 J2,5 J9,2,5 J9
15 16
1213 L1 778d: | 6.84d: 6.84d: | 7.78d:
1 , 3 y y ) y ) ] 1] ]
2 o | 395 | J95 - 395 jo5 | 307s|3.07s
16 15 18
H3C17 13
3| 12 14 i 6,789d,; i 6,717dd; | 7,552d, 2 61s i
11 OH J2,5 J9:2,5 J9 !
16 15
13 HO
WA 7.16d: |8,02dd: 8,372d:
4 Q, /i - 385 |J8525| - 12,5 - | 259
HCO5

Viéc phan tich phd *C-NMR cua 1-4 chu yéu dya vao phan tich phé HMBC va
HSQC. Qua d6 chi ra chinh xac tin hiéu cua ting C. Tin hiéu **C-NMR cua cac chit 1-4
dugc chi ra trong bang 5.

Bang 5. Tin hiéu *C-NMR ciia cac hep chit azo; &(ppm)

KH C1 C3 C5 C7 C9 Cl1 C13 C15 C17
C2 C4 Cé6 C8 C10 Cl12 Cl4 Cl6 C18

A | 148,7 | 1119 |116,0 |55,65 |113,0

138,7 | 119,0 |110,7 | 1578 |94

1 | 158,43 | 114,55 | 132,03 | 56,55 | 112,94 | 136,34 | 109,87 | 118,80

141,35 | 119,96 | 115,70 | 156,46 | 8,96 150,14 | 161,04 | 119,54
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157,48
142,04

115,26
118,61

129,67
113,85

56,27
156,84

112,96
8,99

143,08
125,07

111,50
152,65

111,50
125,07

40,00
40,00

157,79
142,10

115,83
118,66

130,30
114,11

56,35
156,72

112,97
8,98

143,75
141,11

117,05
161,09

114,02
117,30

17,28

157,22
139,23

114,16
118,88

129,20
115,22

56,51
156,10

112,29
8,5

137,34
157,62

118,18
127,47

132,83
132,02

195,37
25,91

Nhin vao bang phd **C-NMR cua cac hop chat azo cho thiy do chuyén dich cia C1, C2,
C3 va C5 & cac azo tong hop duge cao hon so véi do chuyén dich cia C1, C2, C3 va C5 &
amin A, Diéu ndy c6 thé giai thich 1a do nhém NH, day electron con nhém azo hut electron.

Pho ESI MS cua 3, 4 déu xuat hién pic ion gia phan tir cho thay céc chét tong hop
duogc 6 khéi lugng phan tir dung véi khdi lwong cua cong thac dy doan (bang 6).

CHj

Ho— Snan
C :N 0

MeO

2819

33

Me

N—=~O

8.9
[M-H]-

341.0 [M+H]

o

Hinh 3.Phé EMS [M+H]"va EMS [M-H]ciia hop chit 3

Bang 6. Két qua phan tich phé ESI MS cia c4c azo

. , L ., -MS [M-H] ; +MS [M+H]";
STT| Congthucphantr| M tinh s (cuomg do %) ms (cuomg do %)
3 C17H1604N4 340 338,9 (100) 341 (100)
4 C1gH1605N, 368 366,9 (100) 369 (100)

Trong 4 chat tong hop dugc ching toi lay 3 chat A1, A3, A3 lam mau thir nghiém
hoat tinh khang vi sinh vat kiém dinh. Két qua dugc thé hién trong bang 7.

Bang 7. Két qua thir hoat tinh khang vi sinh vat kiém dinh ciia cac hop chit azo

KH |Nong do

|

Gié tri 1Cs di vai cac chung (ug/ml)

Chat | %

mau | du cua

Vi khuan G(-) |

Vi khuan G(+)

| Nam men
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mau
(Mg/ml)

P.aeruginosa
B.subtillis
L.fermentum
S.aureus
C.albicans

S. enterica
E. coli

1 A2 50 >128 | >128 | >128 | >128 >128 >128 >128
A3 50 >128 | >128 | >128 | >128 >128 >128 >128
3 Al 50 >128 | >128 | >128 | >128 >128 >128 >128

Két qua cho thay ba mau thir ciia cac chat 1,2,3 déu khdng thé hién hoat tinh tc ché
vi sinh vat kiém dinh ¢ nong d6 128pg/ml.

N

4. KET LUAN

Tir anetol, hop phan chinh trong tinh dau héi, bang chudi phan tng thich hop, ching
t6i da thu duoc 4 hop chit azo méi ¢6 chua di vong furoxan. Pa phan tich phd IR, *H-
NMR, BC-NMR, HMBC, HSQC va MS dé xac dinh ciu triic cia bon hop chat azo mai.
Tir 4 hop chat méi, da tham do hoat tinh sinh hoc cua 3 chit nhung khong co chit nao thé
hién hoat tinh khang vi sinh vat kiém dinh & nong d6 128pg/ml.
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SYNTHESIS AND STRUCTURE OF SOME AZO COLORS FROM
ANETHOLE IN ANISE ESSENTIAL OIL

Le Thi Hoa, Trinh Thi Huan, Nguyen Thi Huong, Vu Thi Ha Mai
ABSTRACT

From anethole, the main component of Hoi oil has synthesized 4-methoxy-3-(3-
methylfuroxan-4-yl)phenylamine  key. Reactions of 4-methoxy-3-(3-methylfuroxan-4-
yl)phenylamine with aromatic phenol and aromatic amine were examined. The structure of
four new azo compounds was determine by IR, *H-NMR, *C-NMR, HMBC, HSQC and MS
spectroscopy.

Keywords: Azo, furoxan, anethole, 4-methoxy-3-(3-methylfuroxan-4-yl)phenylamine.

Ngay nop bai: 18/4/2019; Ngay guri phan bién: 22/4/12019; Ngay duyét dang: 6/8/2019.
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XAY DUNG TRANG THONG TIN VA DIEN PAN
TIN HQC TRE THANH HOA

Lé Thi Hong", Trinh Thi Anh Loan? Nguy&n Thu Hwong®
TOM TAT

Trong bai b&o ndy, ching t6i d@é xudt mét sé giagi phap phan mém - Website Tin
hoc tré Thanh Hoéa nham cung cap thong tin, boi dirong kién thizc tin hoc cho doi firong
hoc sinh trén dia ban tinh Thanh Hoa noi riéng va dai firong hoc sinh néi chung. Muyc tiéu
quan trong cua gigi phap dé 1a cung cap cho giéo vién, phu huynh va cac em hoc sink
théng tin vé cdc cugde thi tin hoc, tai lidu can thiét dé trién khai viéc boi durong hodc tur hoc
tin hoc thong qua phurong tién trao doi truc tuyén; dong thoi tao ra mét san choi bé ich dé
cdc gido vién trao doi kinh nghiém, cdc bdc phu huynh trao doi nhitng thic mdc va Cac
ban hoc sinh yéu thich mén tin hoc ¢6 co héi tu hoc, phét trién niém dam mé cua minh.
Website tdp hop théng tin vé cac ky thi, dé thi cac nam, kién thire, kj ndng phan theo ting
khoi, bai tdp phan logi theo ting chuyén dé va tirng hira tuéi hoc sinh, c&c hinh danh, video
minh hoa, dién dan dé trao doi thong tin va cung ccfp mot cong cu dé cdc ban hoc sinh
kiém tra trinh dé tin hoc théng qua badi tric nghiém.

Tir khéa: Tin hoc, trac nghiém online, dién dan, tin hoc tré.

1. PAT VAN BE

Cong nghé thong tin gio diy dd c6 mit & nhiéu phuong dién trong cudc sdng hang
ngiy cta chiing ta, tir thwong mai dén giai tri va tham chi ca van hoa, xa hoi va gido duc.
Ngay nay, dién thoai di dong, may tinh dé ban, thiét bj cam tay, thu dién tir va viéc sir
dung internet di tré thanh tdm diém trong vin hoa va cong dong ciia chung ta, 1a cau ndi
khong thé tach roi trong nhip sdng toan cau hoa. Cong nghé thong tin giit mot vai tro rat
quan trong tai cac quéc gia trén thé gioi. Gan nhu moi khia canh cuia nén kinh té, moi hoat
dong khoa hoc ngay nay déu c6 su hién dién ciia cong nghé thong tin.

Viéc day tin hoc noi chung va 1ap trinhsém noi riéng khong chi co ich cho toan bo
hoc sinh, gitp cac ban hoc sinh rén luyén théi quen tu duy logic va sang tao, khoi goi céc
kha nang tiém an ma con trg gitp rat 16n cho nganh céng nghé thong tin va qua trinh hién
dai hoa dit nude. Vi vay, 0 cac nudc phat trién viéc trién khai chuong trinh day hoc tin hoc
cho hoc sinh tir cép tiéu hoc di dugc quan tdm dau tu tir nhiéu nam nay. Viéc ing dung
cong nghé thong tin trong dao tao ciing dugc chu trong phat trién, nhiéu website duoc xay
dung cung cap thong tin, khai niém co ban vé cong nghé thong tin, 1ap trinh va thong tin
thoi dai s6 nham hudng dan hoc sinh tim hiéu kién thirc va k¥ nang lién quan dén tin hoc,
thiét ké, 1ap trinh, thir nghiém.

Y2 Khoa Céng nghé Théng tin va Truyén théng, Truong Pai hoc Hong Pirc
* Trieong Cao ding Y Thanh Hoa
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2. TONG QUAN TINH HINH NGHIEN CUU
2.1. Téng quan tinh hinh nghién ciu ngoai nwéc

O Hoa Ky, Tong thong Barack Obama trong thong diép lién bang 2013, di nhin
manh vao “viéc xdy dung cac k§ ning cho hoc sinh dap tmg mot nén kinh t& cong nghé
cao0”, va sau nay, ong kéu goi “gidi tré - thay vi chi biét tiéu thu, hiy san xudt ra thong tin”,
va “khong chi str dung may dién thoai di dong, hdy lap trinh cho né”. Hoa Ky di c6 nhiéu
chuong trinh tai trg dwa viéc giang day lap trinh vao khéi tiéu hoc va trung hoc.

Anh quéc 14 quéc gia dAu tién trén thé giéi da dua viée hoc 14p trinh thanh diéu bét
budc trong céc truong tiéu hoc va trung hoc. Tré em s€ hoc 1ap trinh & do tudi 5 dén 16. O
giai doan 1, hoc sinh hoc viét chuong trinh nhd, cac khia canh don gian cua thuat toan, cai
dat va thuc thi trén thiét bi dién tu. Trong giai doan 2, hoc sinh dugc hoc cach thiét ké va
viét cac chuong trinh phirc tap hon, tuong tic véi méi truong xung quanh. O giai doan 3
(cép trung hoc), hoc sinh hoc vé dai sé Boolean, tu duy thudt toan. Giai doan 4 tap trung
vao sang tao va dinh hudng nghé nghiép.

O New Zealand, tré bat dau s dung cong nghé khi méi 1én 5. O tudi nay, chung vé
dugc cac chuong trinh dd hoa don gian va gui 161 chu thich cho gido vién. Khi 1én 16p 3,
hoc sinh c6 thé tu dang bai viét va hinh v& mét cach doc lap 1én mang. Viét blog 1a mét
cach dé mdi hoc sinh c6 tiéng noi riéng.

Hién nay, c6 nhiéu trang web cung cip cac thong tin, tai liéu vé tin hoc, cac chuong
trinh huéng dan, hd tro hoc tin hoc cho cac di twong hoc sinh tir 16p 1 dén 16p 12, c6 thé
ké dén mot s6 trang web nhu:

http://newtechkids.com: 12 mot website cua Ha Lan day tré em tiéu hoc suy nghi tinh
toan va céc khéi niém co ban vé cong nghé, lap trinh; hudng dan tré em tim hiéu kién thic
va ky ning lién quan dén thiét ké, 1ap trinh, thir nghiém.

https://www.technokids.com: cta Canada cung cip céac thong tin vé tin hoc cho cac
dbi twgng hoc sinh tir 16p 1 dén 16p 12. Tir d6 gitp hoc sinh &p dung kién thire dé phan tich
thdng tin, hop tac, giai quyét van dé va ra quyét dinh.

https://www.thinkfun.com/robot-turtles: ctua Ai Cap day tré lap trinh chuong trinh
Robot Turtles trudc khi tré hoc doc, dugc phat minh bdi Dan Shapiro, mét doanh nhan
phan mém & Seattle.

http://teachyourkidstocode.com: day tré viét ma va huéng dan caa phu huynh, gido
vién phuong phap, tai liéu dé day tré lap trinh co ban va giai quyét van dé bang ngén ngir
lap trinh Python. C6 sy tham gia cua gido su khoa hoc may tinh Dr. Bryson Payne - Dai
hoc Kinh doanh Mike Cottrell tai bic Georgia.

https://www.gethopscotch.com: dugc x&y dung boi nhitng nguoi tao ra Hopscotch.
Ung dung vui nhon, mién phi nay cé giao dién kéo va tha d& dang ma tré em ¢ moi lua
tudi 6 thé str dung dé 1am sinh dong Daisy va khién cd bé nhay mda trén man hinh. Tré
em s& truc giac nam bét nhitng didu co ban cua cac ddi tugng, giai trinh ty, vong lip va su
kién bang cach giai quyét cac thach thiic cua ang dung nay.
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Hau hét cac trang web nay déu cung cap céc tai liéu, théng tin nén tang cho nguoi
dung (tré em, hoc sinh, phu huynh); giai thich ting budc s& khién tré hoc duoc tu duy tinh
toan ngay lap tac, trong khi cac vi du vé hinh anh va dinh huéng trd choi khién tré tap
trung va himg thii hon. Céach gi6i thiéu cac khai niém co ban rat than thién va d& nho gidp
ngay ca nhiing lap trinh vién tré nhat ciing c6 thé hiéu va ty xay dung cac ki niang dé tao ra
cac tng dung va trd choi th vi cua riéng chung. Tuy nhién, cac trang web nay déu sur
dung ngodn ngir tiéng Anh, day chinh 1a rao can 16n nhat d6i véi nguoi Viét.

2.2. Tong quan tinh hinh nghién ciru trong nwéc

Xéc dinh rd tAm quan trong cua cong nghé thong tin, Viét Nam da dua moén Tin hoc
vao trong truong hoc ngay tir bac tiéu hoc. Hoc sinh tiéu hoc duoc tiép xtc vo1 mon Tin hoc
dé 1am quen déan véi linh vuc cong nghé thong tin, tao nén moéng co s ban dau va tiép tuc
hoc nhimg phan nang cao & cac khdi phd théng co s& va phd thong trung hoc. Tin hoc da tro
thanh mot médn hoc quan trong, c6 hoat dong tri tué sang tao va hip dan di vai nhiéu hoc
sinh, céc thay ¢d gido va céc bac phu huynh. Nhiéu tinh thanh da va dang xiy dung phong
trao khuyén hoc dé phét trién va bdi dudng cho cac hoc sinh c6 niang khiéu V& tin hoc. Hang
nam, da c6 mot sd cudc thi vé tin hoc cho cac d6i tuong la hoc sinh dugc t6 chirc tir cap
quan/huyén, cip tinh va trén pham vi toan qudc thu hut déng dao cac em hoc sinh tham gia.
Qua d6 phat hién va bdi dudng duoc nhiéu hoc sinh c¢6 nang khiéu vé tin hoc.

Hién nay c6 mot sb website cung cip thong tin vé cac cudc thi va dién dan phuc vu
cho viéc bdi dudng kién thirc, k¥ ning tin hoc cho ddi twong 14 hoc sinh nhu:

http://tainangviet.vn dang tai cic thong tin vé Hoi thi tin hoc tré toan qudc.

http://emyeutinhoc.com cung cap mét sé cau hoi tric nghiém vé tin hoc, mot s6 bai
tap vé 1ap trinh MSWLogo, 1ap trinh Scratch va lap trinh Pascal.

http://tinhoctre.khoahoctre.com.vn cung cdp cic thong tin va giai phap thi tric
nghiém online Hoi thi tin hoc tré TP. H6 Chi Minh.

http://vnoi.info va http://vn.spoj.com tong hop va dich mot sé d& thi Olympic tin
hoc, ACM, Challenge; ding tai cac bai viét vé lap trinh; cung cap dién dan trao d6i vé kinh
nghiém hoc tin, giai cac dé thi, bai tap,...

Tuy nhién cac website nay c6 mdt sb han ché nhu:

Chua sap xép, phan loai hé thong bai tap nén viéc tham khao chi danh cho cac hoc
sinh d c6 kién thirc chuyén sau vé 1ap trinh. Cac hoc sinh hodc gido vién méi 1am quen rat
kho dé tiép can.

Chua phan loai theo dbi twong (ngudi mai hoc, dang tim hiéu, c6 kién thirc chuyén
su,...), theo khdi (tiéu hoc, trung hoc co sd, trung hoc phd thong, ..)

O tinh Thanh Hoéa, Hoi thi tin hoc tré duoc t6 chirc hing nim danh cho ddi twong
thi sinh 1a hoc sinh cac khdi tiéu hoc, trung hoc co s@, trung hoc phd thong trén dia ban
toan tinh. Hoi thi ngay cang thu hit sy tham gia ciia dong dao hoc sinh va 1a mdi quan
tam ctia nhiéu trudng hoc, nhiéu thay cd gido va cac bac phu huynh. Pay la san choi bd
ich @& wom mam tai nang tin hoc cho dbi tuong hoc sinh cua tinh, ngay cang thu hut sy
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quan tdm cua cac ban hoc sinh, cac bac phu huynh, cic trudng hoc, cac té chirc doan
thé,... Tuy nhién, chwa c6 mot website chinh thic ndo cung cp cac thdng tin can thiét
vé hoi thi nhu: thong béo, thé 18 hoi thi, danh sach thi sinh du thi, két qua thi,.... Bén
canh d6 phong trao bdi dudng kién thirc, k¥ ning tin hoc trong tinh vin chua thuc sy
phét trién. Kho khin cha yéu 1a do thiéu hut cac ngudn tai liéu phuc vu cho viéc boi
dudng nhu: sach, ngudn bai tap, phan phdi chuong trinh, thong tin vé cac ky thi, kinh
nghiém hoc tap va giang day,... Piéu nay lam cho céc gido vién day tin hoc & cac truong
trong tinh rat kho trién khai viéc bdi dudng cho cac em hoc sinh; cac ban hoc sinh c6 kha
nang tu hoc cling kho phat huy.

3. GIAI PHAP BE XUAT

Trong phan nay, ching toi trinh bay chi tiét cac noi dung nghién ciru cua dé tai bao
gom: khao sat nhu cau va xay dyng kién tric hoat dong cua giai phap phan mém dé xuat.

3.1. Khio sat nhu cau

Hién nay, tinh Thanh Hoa chua c6 website chinh thirc dé ding tai céc thong tin vé
cac cudc thi tin hoc trong tinh. Viéc t6 chac cac cudc thi tin hoc trong tinh hién nay dién ra
theo quy trinh:

Céc thdng tin vé cac cudc thi tin hoc duoc Tinh doan thong bao dén cac Huyén doan
trong tinh thong qua vin ban gidy.

Céc Huyén doan trién khai thong bao dén cac truong hoc trén dia ban huyén théng
qua vin ban giay.

Céc truong hoc trién khai thong bao dén cac hoc sinh (cac hoc sinh ding ky, truong
c6 thé té chue thi chon hodc khong tiy vao timg truong).

Cac trudng hoc 1ap danh sach hoc sinh tham du chuyén lén Huyén doan, Huyén
doan 1ap danh sach thi sinh tham gia thi trong toan huyén gui 1én Tinh doan.

Can ctr vao danh sach thi sinh dang ky tham gia thi cua cac Huyén doan, Tinh doan
phdi hop voi cac don vi td chic 1ap danh sach thi sinh du thi, 1am thé dy thi va xép danh
s&ch phong thi.

Tat ca cac théng tin vé budi thi bao gébm: noi dung thi, thoi gian thi, dia diém thi,
phong thi,... s& dugc Tinh doan giri ¢én cac Huyén doan va Huyén doan lai thong tin dén
cac trudng hoc, dén cac thi sinh.

Viéc cong bd két qua thi: may nam trude ddy thong thuong cac thi sinh chi biét két
qua la dat giai hay khdng ma khong biét cu thé diém thi ciia minh. Riéng nam 2018, két
qua thi vong 1 dugc cong bd trén website cia Trudng Dai hoc Hong Puc va két qua thi
vong 2 duoc dan bang sau budi thi tai bén ngoai hoi truong to chic trao giai.

Thuc té thong thuong cac vin ban nay duoc dua dén cac truong hoc kha sat ngay thi
gay nhiéu bat cap cho cac truong hoc, cac em hoc sinh va cac bac phu huynh. Néu thong
bao thit lac din dén cac trudng hoc khdng nhan dugc théng bao hoic cac truong hoc nhan
thong bao nhung quén khong trién khai hoac trién khai khdng nhiét tinh cac d6i twong hoc
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sinh thi hoc sinh va phu huynh s& khéng biét y nghia thuc sy cua cac Ky thi. Biéu nay anh
hudng dén sé luong hoc sinh diang ky tham gia cac cudc thi va anh huéng dén chit luong
On tap cua cac ban hoc sinh.

Nhiéu ban hoc sinh va bac phu huynh khong biét dén thé 1& cudc thi, cdu trac dé thi
nén khdng biét dinh huéng 6n tap nhu thé nao. Ciing c6 nhiéu bac phy huynh va cac ban
hoc sinh mudn 6n tap dé chuan bi t6t cho cac cudc thi tin hoc hoic don gian 1a hoc dé biét,
dé kham pha vé tin hoc, v& may tinh thi lai khong biét tim tai liéu ¢ dau. Van dé ¢ day
khong phai 1a khong thé tim duoc tai liéu dé hoc ma van dé 1a khong biét lya chon tai liéu
nao tét dé hoc cho hidu qua. Ly do 1a hién nay c6 qua nhiéu tai liéu duoc dua 1én internet,
chinh vi vay chi can vao may tim kiém g6 mot yéu cau la ca hang tram, hang ngan chi dan
tai liéu hién ra. Cac em hoc sinh, cac bac phu huynh nhimg nguoi chua c6 kién thirc su vé
tin hoc lam sao dé lya chon duoc tai liéu tét, tai liéu hay, tai liéu phu hop?

Viéc thong bao sé bao danh, phong thi cia cac thi sinh dén cac Huyén doan thong
thuong kha muon nén khé cho Huyén doan trong viée thong bao cac thong tin nay dén céc
thi sinh. Vi vay, théng thudng cac thi sinh thudng dén budi thi mai dén xem sé bao danh,
phong thi tai dia diém thi ddn dén tinh trang nhon nhao, chen 1an nhau gay tam ly khong
t6t cho céc thi sinh.

Viéc khong duoc xem két qua thi hoac chen lan nhau dé xem két qua thi ciing gay
tam ly kho chiu cho nhiéu bac phy huynh, din dén nhiéu nguoi c6 nhitng phéat ngdn khdng
hay vé cudc thi, anh huong dén uy tin cua cudc thi va Ban to chuc.

3.2. Giai phap dé xuit

Dé giai quyét tat ca cac van dé trén, can c6 mot website chinh thirc dé dang tai cong
khai théng tin v& cac cudc thi tin hoc tré dén moi ngudi. Website ra doi s& don gian hda
moi thu tuc, cong vin thong bao, dong thoi 1a noi dé cac ban hoc sinh, phu huynh cé thé
tham gia trao d6i vé kién thic tin hoc, tim kiém théng tin, tai liéu hay vé tin hoc, cting hd
tro nhau bdi dudng kién thuc tin hoc.

Yéu cau vé chire ning

Website bao gom cac chirc nang chinh

Chirc ning cung cap théng tin bao gom: thong tin vé cac cudc thi tin hoc tré va kho tai
liéu hoc tap, cac dé thi, cac bai tap va hé théng cau hoi tric nghi¢ém vé céc ky thi va céc tai
liéu lién quan dén mon Tin hoc dugc phan loai theo cac chuyén dé va theo cac khéi 16p.

Chtrc nang tric nghiém online gitp hoc sinh ty kiém tra kién thirc vé tin hoc.

Chuc niang dién dan: tao cho cac ban hoc sinh, cac thay ¢ gido, cac bac phu huynh
mot san choi dé cung trao doi va duoc tu van vé cac thong tin, cac bai tap, cac dé thi, cac
kién thire vé tin hoc.

Y8u cau Vé tinh ndng

Website phai c6 dung luong khdng qua 1on, téc do xir Iy nhanh

Giao dién dé nhin than thién véi nguoi sir dung

Viéc tim kiém phai thuc hién chinh xac, khdng chap nhan sai sot

Website chay 6n dinh
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Bang 1. CAc chite niing chinh ciia hé thong

T Chirc ning Module | 20 fone
nguoi dung
1 |Quén ly nguoi dung (thém, sura, x6a nguodi dung)
9 Quan 1y phan quyén (thém, stra x6a quyén cua nguoi
dung)
Quan ly danh muc (thém, stra, x6a cac danh muc tai li¢u,
3 |danh myc dé thi test online va cic ndi dung trong dé thi
test online) . uan tri
4 |Quan 1y tin tac (thém, sira, x6a tin bai) AdminApp Qvién
5 |Quan ly tai li¢u (import, stra, x6a tai licu)
6 |Quan ly ngan hang cau hoi thi (import, stra, x6a cau hoi)
7 Quén 1y dé thi (tao, stra, x0a, thay dbi trang thai (kich
hoat hay khong kich hoat)
8 |Quan Iy dién dan (x6a céc bai viét, cac binh luan)
9 |Tin ttc (xem, tim kiém thng ké, download) InforApp | Nguoi dung
10 |Tai liéu (xem, tim kiém thong ké, download) DocumApp | Ngudi ding
1 T\e.st (?nline (lam bai thi, xem Kkét qua bai thi, xem lich str TestApp | Thanh vién
bai thi)
12 [Forum (xem, tim kiém, viét bai, binh luan) ForumApp | Thanh vién

3.3. Cac chirc nang chinh cia website

Sau khi khao sat hién trang nhu cau trong tinh, chung t6i di xay dung website Tin
hoc tré Thanh Hoa gdm cac chic nang chinh nhu sau:

3.3.1. Trang chu (Tin tuc)

Khi nguoi dung truy cap vao trang chu cua website hoac vao muc Tin tac cua
website s& hién thi giao dién dudi day.

™. DIEN DAN
TIN HOC TRE THANH HOA

Pangnhap Dang ky
GIOI THIEU TIN TUC TAIUEU GOC LAP TRINH DIEN DAN LIEN HE

= | i
| o Bimei  Yem nhdu
4251201 Administrato
% V& hinh ngéi sao noi tiép hinh tron

Két qua véng loai khai TIEU HOC - 472572019
Hi thi Tin hoc tré toan tinh (3n thir \

DON V| TG CHUC TEST ONLINE

Hoi thi tin hoc tré toan tinh I3n thir
XX, nam 2018,

472312019

V& ngudi tuyét bng MSWLogo

472372019

Danh sich phéng thi va thai gian thi
clia thi sinh di thi vong 5o loai khdi

78



TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 45.2019

Pay chinh 1a trang chu cua website: cung cp thdng tin vé cac hoi thi Tin hoc tré trong
tinh va toan qudc: ké hoach thi, thé I& cac hoi thi, théng bdo vé dia diém thi, phong thi, s6
bao danh dén céc thi sinh, thdng béo két qua thi, ghi danh cac thi sinh dat giai cao.

Céc phan myc trong website déu dugc mic dinh hién thi cac bai viét mai nhét: thong
bao méi nhat, tai lisu mai nhat, bai tap méi nhat, bai trong dién dan méi nhit,... giup
nguoi dung thuan tién khi cap nhat thdng tin tir website thuong xuyén.

C4c tin tirc cling c6 thé duoc thdng ké theo sb lugng (sé thao luan, sé thdng bao
quan trong, sb bai viét hay sé thanh vién) va dugc hién thi vu tién theo tin ndi bat, theo
thoi gian tao bai viét (wu tién bai viét méi nhat) hoidc theo lwong xem (uu tién luong truy
cap nhiéu nhat).

Trong phan nay con hién thi théng tin vé Goc Iap trinh gdm cac bai viét vé Lap trinh
MSWLogo, Scratch va Pascal thuoc chuong trinh hoc cua cac khéi tiéu hoc, THCS,
THPT. D6 1a cé4c bai giang, cac tai liéu vé& cac ngdn ngit lap trinh ndy, cac bai viét chia sé
kinh nghiém vé 1ap trinh, c&c bai viét giai quyét cac bai toan trong chuong trinh hoc va céc
bai toan thyc té bang cac ngdn ngit lap trinh.

Trén trang cha cho phép ngudi ding tim kiém tin tic tir khoa cua tiéu dé bai viét
hoic thdng ké cac bai viét theo danh muc (T4t c4, tin tong hop, lap trinh MSWLogo, lap
trinh vagi Scratch, 1ap trinh véi Pascal,...)

Trang chu ciing hién thi thong tin vé website, cac bai viét, cac thao luan méi va cho
phép két ndi dén mot sb trang web phd bién.

3.3.2. Tai lieu

Cung c4p céc bai giang, cac tai liéu tin hoc cho cac ban hoc sinh thugc céc khdi tiéu
hoc, trung hoc co s, trung hoc phd théngtheo céc chu dé khac nhau: tin hoc vin phong
(Word, Excel, Powerpoint), phan mém vé& tranh Paint, 1ap trinh MSWLogo, lap trinh
Scratch, lap trinh Pascal.

Cung céap d¢é thi theo khéi (tiéu hoc, THCS, THPT) cua cac hoi thi Tin hoc tré cua
cac quan/huyén, tinh/thanh va dé thi Tin hoc toan quéc qua cac nam.

Cung cap cac dang dé thi hoc ky theo khéi 1op.

C4c tai lidu c6 thé duoc tim kiém, thdng ké theo loai tai liéu. Nguoi dung cd thé xem
tai liéu ngay trén website bing cach kich chudt 18n tén tai liéu hosc tai tai liéu vé may bang
cach kich chudt I&n biéu trong download.

3.3.3. Test online

Cho phép ngudi ding ty kiém tra trinh d6 tin hoc caa minh qua cac bai kiém tra tric
nghiém online theo cac chu dé hoic theo cac khdi thi. Nguoi dung c6 thé chon khéi thi
(tiéu hoc, THCS, THPT) hoac khéi kién thirc (Tin hoc van phong, lap trinh MSWLogo, lap
trinh Scratch, lap trinh Pascal) dé lam bai trac nghiém.

MGi bai trac nghiém s& c6 20 cau hoi thuc hién trong thoi gian 20 phit. S6 lwong cau
hoi va thoi gian 1am bai hoan toan cd thé thay doi cho phl hop véi céc bai thi.
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Trong quéa trinh thi sinh lam bai, ddng hd s& dém nguoc thoi gian. Néu hét thoi
gian 1am bai ma thi sinh chua thuc hién thao tac nop bai thi hé thong s& ding viéc 1am
bai cua thi sinh tu dong thu bai, thong béo két qua cho thi sinh: Sé luong cau ding/Tong
s6 Cau hoi.

Hé thong cho phép thi sinh xem dap an va chi tiét bai 1am cta minh. Pap an dung
duogc td mau xanh, dap an sai dugc t6 mau do.

3.3.4. Dién dan

Cho phép ngudi dung trao d6i kién thirc vé Tin hoc. Cac thanh vién c6 thé trao dbi,
thao luan trén website thong qua cac cha d& do chinh minh tao. Noi dung trén dién dan
rat phong phu va hoan toan do nguoi dung tao dyng. Tat ca ngudi dung déu cé thé tham
gia binh luan nhung chi c6 mét sé thanh vién duoc cp quyén viét.

Cac bai viét dugc chia thanh cac chu dé: Lap trinh MSWLogo, 1ap trinh Scratch,
lap trinh Pascal, tin hoc van phong.

4. KET LUAN HUONG PHAT TRIEN

Trang thong tin va didn dan tin hoc tré 13 noi cung cap thong tin vé cac cudc thi tin
hoc trong tinh nhu cac thong bao, quy dinh, thé 18, thong tin, su kién, két qua thi, vinh
danh,... gitp cac trudong hoc, cac ban hoc sinh, cac bac phu huynh ndm duoc thong tin vé
cac cudc thi day du, nhanh chéng, kip thoi. Bén canh d6, website ciing cung cdp cac dé
thi ctia cac cudc thi, bai tip, hé thong cau hoi tric nghiém va tai liéu bdi dudng kién
thure, k¥ ndng tin hoc cho hoc sinh khdi Tiéu hoc va Trung hoc; két hop véi dién dan trao
ddi va céac chirc nang test online gitp cac thi sinh co thé 6n tap va tu kiém tra trinh do,
ddng thai phat hién, dao tao tir xa duoc nhiéu hoc sinh ¢6 nang khiéu & cac trudng trong
tinh, khuyén khich kha nang ty hoc va iing dung cong nghé thong tin vao hoc tap cho céc
em hoc sinh. Website tré thanh cau ndi lién két va nén tang thiic day phong trao hoc tap
tin hoc cua cac ban hoc sinh trén dia ban tinh Thanh Hoéa noi riéng va cac khdi tir tiéu
hoc dén trung hoc ndi chung.

Hién tai, nguoi dung chi c6 thé xem dé bai va giai & may ca nhan va website dang
duoc luu trir trén may chu cua khoa Cong nghé thong tin va Truyén thong, Trudng Dai
hoc Hong Btic. Trong thoi gian téi chdng toi dy kién s& nang cip va st dung tén mién
riéng va xay dung thém hé thong chdm diém bai tap truc tuyén va quan ly diém sb giai
bai cia nguoi dung dé ting thém tinh twong tic va thu hat ngudoi s dung. Chlng toi
cling s& tim hiéu va 4p dung céc giai phap bao mat tét hon cho website.
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BUILDINGWEBSITEAND INFORMATICS FORUM
FOR THANH HOA YOUNGSTERS

Le Thi Hong, Trinh Thi Anh Loan, Nguyen Thu Huong
ABSTRACT

In this paper, we propose a software solution - Thanh Hoa youngsters Informatics
Website which provides information and forum for pupils in Thanh Hoa province and
others. The main goal of the solution is to provide information about informatics
competitions for teachers, parents and pupils. Besides, it creates a useful playground for
teachers to exchange experiences, for parents to exchange information and for pupils to
study informatics. We collect exam questions from previous years' exams and selected
good assignments. All of them are classified by proficiency levels. We also provide an
online test function. Users can evaluate their own computer skills through the exam
questions that are provided on the website.

Keywords: Informatics, test online, forum.
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BAT PANG THUC BIEN PHAN POI VOl HQ CAC ANH XA
S-PON PIEU TRONG KHONG GIAN BANACH

Nguyé&n Manh Hung?*, Nguyé&n Xuan Thuin?
TOM TAT

Bai b&o dua ra mét so két qua mdi vé si ton tai nghiém cua bdt dang thic bién
phan phi tuyén doi véi ho cac anh xa S- don diéu, twong thich véi nhau trén khdng gian
Banach phan xa.

Tir khéa: Anh xq kiéu don diéu, gidi tich phi tuyén, bat ddang thirc bién phan.

1. PAT VAN BE

Gia sir X,Y la cac khong gian Banach thyuc, X * 1a khong gian dbi ngau cua X (néu
X =R" hoac X Ia khong gian Hilbert thi ¢6 thé déng nhat X véi X ™). Ky hisu < x*, x >
la cap ddi ngau gitra x™ e X “va xe X ; span(D)- 1a bao tuyén tinh cua tap D . Goi d la
metric duoc cam sinh boi chuan trén X va H 1a metric Hausdorff trén X cam sinh bai
d , nghia la:

Trong d6, d(x, E)=inf {d(x,y):y € E} 1a khoang cach tir diém X X t6i tap con Ec X.

Gia st Dc X 1a tap 18i déng, A: D — X" 1 anh xa don tri. Bai toan tim u e D
théa man(Au,x—u) >0, vxeD 1)

goi 1a bai todn bét ddng thuc bién phan hodc, noi don gian 1a bat dang thac bién phan

(hay bai toan bién phan [1]). Cha y rang, bai toan (1) lién hé véi bai toan téi wu qua dinh Ii sau.
Pinh Ii 1.1.[7]Gia stz f : X — R 1a ham kha vi Frechet va D la tdp con lgi trong X

. Khi dé, néu u 1a nghiém cua bai toan toi wu: min{f(x):XE D}, thi u la nghiém cua
bai toan bién phan (f'(u),x-u)>0,vxeD.

Phiém ham f : D < X — Rduocgoi 12 16i trén D, néu
vte[0,1],vx,yeD: f(tx+@-t)y)<tf(x)+@A-t)f(y);

va f goi la nira lién tuc dudi trén D, néu f(x) < )I/i_r)nxinf f(y), vxe X.

Anhxa A:Dc X —X™ dugcgoi la

bon diéu, néu (Ax—Ay,x—Yy)>0 va don diéu ngat, néu (Ax—Ay,x—Yy) >0, voi
vx,yeDva X#Y.

Anti-don diéu, néu (Ax,y—x)>0 thi (Ay,y-x)>0, vx,yeD.

Y2 Khoa Khoa hoc Tw nhién, Truong Pai hoc H&ng Durc
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Hemi-lién tuc, néu anh xa t — (A(x+ty),z) liéntuc, ¥x,y,zeD.
Tinh lién tuc va tinh hemi-lién tuc 1a d5ng nhat trén cac khong gian hitu han chiéu.
Trong [8] 16p bai toan bién phan dang
(T(y)-T(u),y-u)>0, vyeD, @)
da duogc xét cho lop todn tir don diéu, nura don diéu trén khéng gian Banach. M&
rong hon, bai toan (2) duoc giai cho 16p anh xa ngau nhién kiéu don diéu, ntra don diéu
yéu va don diéu cuc dai chinh qui ([3,4,5]).
Trong ([7], Binh i 3) bai toan bién phan dang
(T@),y-u)+f(y)-fu)=(M(u),y-u), vyeD. (3)
duoc giai dbi véi 16p &nh xa T, M ddng thoi Hemi-lién tuc, don diéu va anti-don diéu.
Gan day, md rong dinh 1i 3 ([5], trang 971), bai toan (1) duoc giai dbi véi 16p anh xa
S- don diéu T, M. Trong bai bao nay, chung toi dé cap toi bai toan bién phan (3), ddi véi

ho cac anh xa S-don diéu {Aﬂ,Mi, fﬂ} tuong thich véi nhau trén X |, trong do

AelcR
A,,M,:D, = X — X"1a céc 4nh xa S-don di¢u va f,:D, = X —RIa ho phiém ham

15i, nira lién tuc dudi.

2. CAC KET QUA

Pinh nghia 2.1. Gia st X, Y la cac khong gian Banach thyc. Anh xa T: X -V Ia
anh xa S- don diéu (S- anti-don di¢u) néu ton tai anh xa S : Xx X —Y sao cho :

1) T(x) =S(x,x),vxe X.

2) Voi méi yeX, anh xa S, : x> S, (x) = S(x,y) la don diéu (anti-don diéu) va
hemi-lién tuc, VX € X .

3) V6imdi xeX, anh xa S 1y S (y)=S(x,y) lahemilién tuc, vy e X .

Nhan xét 2.2. Trong dinh nghia 2, &nh xa X — S(X, X) =T (X) la hemi-lién tuc.

Pinh nghia 2.3. Gia st X, Y la cac khong gian Banach thuc, A:Dc X —-Y va
{D;},_,_s 12 ho céc tap con khac rong trong X . Ho cac anh xa A, :D, < X =Y duoc
goi la twong thich trén X , néu

1) lim H(D,,D)=0.

2) Néu x, €D, va limx, =ueD, thi limA,x, = Au.

Bo dé 2.4.Gia sir Da tdp con khac réng, 16i, dong trong khéng gian Banach phan xa
tach dwoc X va cac anh xa T,M: D cX > X" lan luot 1a 12 S-don diéu va S-anti-don
diéu,; f:D—R-1a phiém ham l6i, nia lién tuc duwdi . Khi d6, hai bai todn sau twong dwrong

JueD, (T@u),x—u)+f(x)-f(u)=(M(u),x-u),vxeD (4)
JueD, (T(x),x—u)+f(x)—fu)=(M(x),x-u),vxeD (5)
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Chirng minh.Ta chitng minh
(i). (4)=>(5). Suy ra tryc tiép tir tinh S - don diéu va S - anti -don diéu cua T, M.
(ii). (5)=(4). Gia sir ue D thoa man (5). Nghia la
(T, x=u)+ f(x)— f(u) 2(M(x),x-u), ¥xeD (6)
T (6) va tinh hemi-lién tuc cua X+ T(X),x+> M(X); tinh 15i cua f, voi moi
te[0,1],y € D, trong (6) thay x boi ty + (1-t)u € D, taco
(T (ty+@-tu),ty+@-tu-u) +  (ty+{@-t)u)- F(U) (M (ty+@L-t)u), ty+ @-t)u—u),vy € D
Suy ra:t<T (ty+(@-t)u), y—u>+tf (y)—tf () 2t<M (ty+(@-t)u), y—u>,Vy eD
Triét tiéu t & hai vé sau d6 cho t — 07, ta duoc
(T@),y—u)+f(y)-fu)=(M(u),y-u),vyeD, 7)
Hay  (T(u),x—u)+f(x)—f(u)=(M(u),x-u),vxeD.
B dé duoc ching minh.
Tiry tung trong [6] (Ménh dé 1.1.7, trang 4), néu {K,} K, :X =Y la ludi cc
toan tir compact va K hoi tu déu t6i toan tor K trén tap bj chin D < X khi & 0, thi
K 14 toan tir compact. Ta c6 thé xét tap (S, ) cac ho anhxa {T,,M,, f,} _ tuong thich
trén X (theo Dinh nghia 2.3), trong d6 T,,M, la cac ho anh xa S-don diéu, f,1a ho cac
phiém ham nira lién tuc dudi va goi
S(u)={ueD:(T(u),x—u)+ f(x)—f(u)=(M(u),x-u), vxeD}

Khi do, ta c6 nhan xét sau

Nhan xét 2.5.Vdi tap d(S, ) cac ho (tuy y) &nh Xa tuwong thich trén X , thi S(u) = .
Hay, c6 thé n6i, d(S,)co tinh chdt Su) .

Dinh Ii sau s& khiang dinh diéu do.

pinh i 2.6.Gid s {D, }iel 14 ho tdp con khac rong, 16i, déng, bi chan trong khong
gian Banach phan xg tdch duwoc X; T, M: DX > X*, f:D—>RVAT,,M, :D, — X" lan
luot 1a cac hoanh xa S-don di¢u va S-anti-don diéu va tuong thich trén X; f ,:D; >R la
ho phiém ham 16i, niza lién tuc duéi, twong thich trén X, Khi dé, ton tai U € D sao cho

(T(u),x—u)+ f(x)— f(u)=(M(u),x-u), vxeD. (8)

Chimng minh. Tir giathiét, ta c6 thé chi ra véi mdi day {4,} .4, NO, thi
H(D%,D)i)o. Gia st X, ,k=12,..,m la cac khdng gian con hitu han chiéu cua

X, xé4c dinh béi.
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X =Span{x, , X, ,... X, |

D, =U{x, | ix, €D, =X,nD,cD,

Khi do, D, Ia tap con 16i, dong, bi chan trong D, . Chu ¥ rang, thu hep cua cac dnh xa

T.,M,, £, tén D, la céc anh xa lién tuc. Do d6, theo Dinh Iy 3 trong [7], ton tai
x, €D, sao cho<T,1m (xﬂm),x—xﬂm>+ f, ()-1, (x;) 2<Mﬂm(xﬂm),x—xﬂm>,w €D,

Hon nira, v6i mdi meZ", D, la tap compact yéu, nén day {xim }M c6 ddy con
{xﬂn }Wm X, €D, hoi ty yéu t6i ue X khi4, 0. Hon nita, vi xh@0 H(DKH,D):O,
va D latap con dong yéu trong D, , nén ue D vataco

Cudi cung, tir gia thiét va dinh nghia 2.3va T,M: DcX > X", f :D > Rla céc
ho anh xa S-don diéu va S-anti-don diéu, twong thich trén X nén ta c6 cac gigi han
!ﬂl@)Tjﬂ(xjﬂ):T(u),}Iﬁwl\rp0 M, (x,)=M(u) va !:r\no f, (x, )=f(u). Tt tinh lién tuc cua
phiém ham (.,.), tinh nira lién tuc dui cua f va (9) ta duoc

(T(u),x—u)+ f(x)— f(u)>(M(u),x—u), vxeD.

binh li dugc chirng minh.
Tiép theo, xét cac ho ham ¢, i, : D, xD, = X xX - R,

xac dinh bai (X, Y) > @, (X, y):= (T,(X), y = X) (10)
va(x y) = w, (% y):=(M,(x), y—x) (11)
Trong d6 @, (X,X)=0 va w,(x,x)=0, ¥x,yeD, Khi d6, trung hop dic biét cua (8) 1
Tim U e D saocho ¢(u,y)+ f(y)2y(u,y)+ f(u), vyeD. (12)
Khi v =0, bai todn (12) tro thanh:

Tim ueD saocho f(u)<g(uy)+f(y), ¥yeD. (13)

Tir d, ta c6 két qua sau.

Ménh dé 2.7. Gid sir {D;, }/m 1a ho tap con khac réng, 16i, déng va bi chan trong
khdng gian Banach phan xa tdch dwoc X . Cac &nh xa T, f, T,, f, dwoc gia thiér nhu
trong Dinh 1i 2.6 va ho ham ¢, duoc xdc dinh ¢ (10). Khi do, voi moi X,y € X.

1) Bai toan (13) c6 nghiém.

2) Céc bai toan cuc tiéu hoa f (x)=minlva f(x)+e(x, y)=min!cé nghi¢m.
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Pic biét, khi X Ia khong gian Hilbert, thi cap déi ngau (.,.) 1a tich trong (.,.) trén
X. Goi T,M:Dc X — X la anh xa phi tuyén trén tap con 15i, déng D; T',M' tuong
g 1a dao ham Frechet caa T, M . Xét cac dang song tuyén tinh lién tuc a,b:X xX >R

(x,y)a(x,y) va (X, y) = b(x,y), Vx,y € X thoa man diéu kién
a(x,x) > al.||x||2 ; b(x, X) 2052.||x||2 (14)
ab < ALY 5 0yl A Iyl vy ex. @9
Khi d6, theo [8], ton tai u e D sao cho
a(u,x—u)>(T'(u),x-u), vxeD (16)
(twong tu, ta ciing c¢6 b(u,x—u)>(M'(u),x—u),vxeD)
Trong truong hgp D = X thi bai todn (16) twong dwong véi bai toan tim u € X sao cho
a(u,x—u)=(T'(u),x-u), vxeD (17)

B >0,8,>0), 4, :{

Tuong ty, ta ciing cob(u,x—u) =(M’(u),x—u) ,VxeD.

Tir (16),(17) chiing ta d& cap toi bai toan sau

Bai toan.Tim u e D sao cho

a(u,x—u)+b(u,x—u)+ f (x)— f (u) >(T'(u),x—u)+(M'(u),x—u),vxeD, (18)

(v6i f:DccX >R; T'(u),M'(u)e X); vakhi D=X thi bai toan (18) twong
duong vai bai toan

a(u,x—u)+b(u,x—u)+ f (x)— f (u) =(T'(u), x—u)+(M'(u),x—u),vx e D.(19)

Tir (16) va (17), ta c6 bd dé sau

Bo dé 2.8.Gia sir D 1a tdp con khéc réng, 1oi, déng trong khong gian Hilbert X va
cacanhxa T' M ": Dc X— X - twong ungla S-don diéu va S-anti-don diéu; f :D—>R
- 1a phiém ham 16i, nira lién tuc dudi . Khi d6, u € D 1a nghiém cua bai toan
a(u, x—u)+b(u,x—u)+ f (x)— f (u) > (T'(x),x—u)+(M'(x),x-u),vx eD. (20)

khi va chi khi ue D la nghiém cua bai todn (18). Trong dé, a(.,.) va b(.,.) thoa
man cdc diéu kién (14), (15).

Sau day, ta s€ phat biéu dinh li twong ty Dinh Ii 2.6 trong khong gian Hilbert.

pinh Ii 2.9.Gia sir {D, } .o 1 ho tdp con khéc réng, 16i, déng, bi chan trong khong
gian Hilbert X ;T'M":DcX »>X", f:D>R va T,,M,:D, > X" tuong ung la cac
ho anh xa S-don diéu va S-anti-don diéu, twong thich trén X ; f,:D, > R laho phiém ham
161, nira lién tuc duci, iwong thich trén X; va {a,(.,.),b,(,.)},_, 1a ho cac dang song tuyén
tinh lién tuc théa man cdc diéu kién (14), (15). Khi dé, tontai U € D sao cho.

a(u,x—u)+b(u,x—u)+ f (x)— f (u) > (T'(u),x—u)+(M’(u),x—u),vxeD.
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Chirng minh.Ap dung truc tiép B6 dé 2.8 va phuong phap chiing minh ciia Dinh i 2.6.

pinh 17 2.6 va Pinh 1i 2.9 1a c4c két qua méi vé sir ton tai nghiém cua bat dang thirc
bién phan phi tuyén doi véi ho cac anh xa S-don diéu, twong thich véi nhau trén khong
gian Banach phan xa.
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PHAN LAP VA PQC TRINH TU GEN RPOB LOAI BA KICH
(MORINDA OFFICINALIS)TAI THANH HOA
Pinh Thi Té Hwong', Lé Pinh Chic? Trinh Thi Hong®
TOM TAT

Thudt ngiz “DNA barcode” dwot sir dung nhiéu trong nghién ciu phan logi hoc phan
tir. Vé co ban, ki thudt nay dira vao viéc sir dung mét trinh twe DNA khodng 400-800 bp nhur
la mét tiéu chudn @é nhdn dang va xac dinh quan hé ching loai cuia cac loai sinh vdt mét
cach nhanh chéng va chinh xac. Do @6, ky thugt DNA ma vach khéng chi gilp cac nha
phan logi hoc trong cong tac phan logi va xac dinh loai, ma con nang cao ndng luc kiém
soat, hiéu biét va tgn dung s da dang sinh hoc.Trong bai viét nay, chung tdi dé cdp dén
két qua phan ldp va doc trinh ti gen rpoB cuia 2 mau Ba kich thu tgi Bén En va Pu Ludng,
Thanh Héa.Kich thuwéc gen rpoBching tdi thu dieoc 1 509 nucleotid va co su firong dong
1a 99% so Vi trinh tw gen rpoB da cong bé trén ngan hang gen ma sé6 KR689730 cuia loai
Morinda officinalis.

Tu khoéa: rpoB, DNA barcoding, gen rpoB, Gen luc lgp, Ba kich, Morinda
officinalis.

1. PAT VAN BE

Theo Y hoc ¢ truyén Viét Nam, Ba kich (Morinda officinalis) co tac dung cuong
duong, ting cuong suc khoe, didu tri, ngan ngira mot sb bénh nhu ung thu, ting suc dé
khéng, chéng viém, ting sic déo dai, chdng lodng xwong, can bang noi tiét, cai thien tri
nhé, chdng oxy hoa, dau lung, lodng xwong, kich thich hé théng mién dich...[1].

Mot s6 nghién cau gan day cho thay, trong ré Ba kich kho c6 acid hitu co, duong,
nhya, anthraglucoside, phytosterol, 1 it tinh dau, Morindin. R& tuoi c¢6 Vitamin C...
Gentianine, Carpaine, Choline, Trigonelline, Diogenin, Yamogenin, Gitogenin, Tigogenin,
Vitexin, Orientin, Quercetin, Luteolin, Vitamin B1, acetylcholinesterase (AChE),
butyrylcholinesterase (BChE),... cac protein nhu IL10, MAPKI1, PTGS2, AKT1, APOE,
PPARA, MAPK1, MIF, NOS3 va TNF-a....[5, 6, 10, 13].

Cong trinh cua Zhang JH va cong su cho thiy, trong Ba kich c6 chtra mot sé chat
nhu: 1,2-Dihydroxy-3-metylanthraquinone, 1,3,8-trihydroxy-2-methoxy-
anthraquinone,1,6-dihydroxy-2,4-dimethoxyanthraquinone, 1,6-dihydroxy-2-
methoxyanthraquinone, 1F-fructofuranosylnystose, 1-hydroxy-2-methoxyanthraquinone, 1-
hydroxy-2-mety lanthraquinone, 1-hydro xyanthraquinone, 2,4-etylcholesterol, 2-hydroxy-1-
methoxy-anthraquinon, 2-hydroxymetyl-3-hydroxyanthraquinon, 2-methoxyanthraquinon, 2-
methyl-anthraquinone, arabinose...(13). Cac hop chat nay dwoc danh gia 1a c6 tac dung y

Y Truong Trung cap Ky nghé, Thanh Hoa
23 Khoa Khoa hoc Tw nhién, Truong Pai hoc H&ng Durc
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hoc va dugc hoc cao. Tuy nhién viéc nghién ciu dic diém di truyén hoc cua loai cay nay con
han ché, nhiing di liéu khoa hoc vé di truyén hoc cua loai dugc liéu quy nay chua dugc cong
bd nhiéu trén thé gidi va trong nudc, dic biét 1 hé thdng ma vach DNA (DNA barcode).

Déi véi thuc vat, trong hé thdng ma vach DNA thi hé gen luc lap mang nhiéu dic
diém thich hop dbi voi chi thi DNA va hé gen nhan, ving DNA nam giira cac gen hay con
goi ITS (Internal Transcribed Spacer) thudng duoc sir dung lam DNA chi thi trong mot sé
nghién ciru [3,8, 11]. Trong nhitng nam gan day, nhidu ving gen da dugc nghién ctu va dé
xuat la chi thi DNA cho thyc vat nhu Matk, rpoC1, rpoB... [4,7,9].

Nhiing thay d6i & DNA lyc lap (cpDNA) da va dang duoc st dung cho céc nghién
ctru vé tién hoa, sinh théai va phat sinh ching loai & thuc vat. CoDNA c6 mirc d6 bao thu
trong viéc thay thé cho cac nucleotide. Diéu nay tao diéu kién cho su so sanh nhiing thay
ddi & pham vi rong trong phan loai thuc vat. Mot sé chi thi cpDNA nhu microsatellite
luc lap, mot s6 ving khdng ma héa, mot sé phan doan cua chudi don 16n (trnC - trnD,
trnD - trnT, psaA - trnS, petB - petD, trnH - psaA, trnD - trnT) va mot sé ving dém gitra
cac gen (trnL - trnF) da duoc dir dung trong cac nghién ctu vé da dang di truyén va phét
sinh loai & thuc vat [2]. Vi vay trong bai viét nay, chung toi dé cap dén viéc phan lap va
doc trinh tu gen ropB loai Ba kich (Morinda officinalis) tai Thanh Hoéa nham cung cip
dix liéu thuc vat hoc vé loai dugc liéu quy nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN cUU
2.1. Vat liéu nghién ciru

Mau Ba kich (Morinda officinalis)duoc thu thap tai Thanh Hoa.

Cap mdi dac hiéu rpoB va céac héa chit can thiét trong nghién ctu sinh hoc phan tir
nhu: Tris HCI, EDTA, phenol, ethanol (100%), agarose... thudc cac hdng: Merck, Sigma,
Biolabscasc cta cac nugc My, Anh, Duc.

Bang 1. Trinh tw cap méi nhan ban rpoB

Tén moi Trinh tu modi (5°- 3°)
F AAGTGCATTGTTGGAACTGG
R GATCCCAGCATCACAATTCC

rpoB

2.2. Phwong phap nghién ctiru
2.2.1. Phwrong phdp tach chiét DNA tong s6

DNA tong s6 dugc tach chiét tir 1a non theo phuong phéap ctia Shanghai Maroof va
cong su (1984).

2.2.2. Phwong phdp nhin gen proC1 bang ki thudt PCR

Theo phuong phap ctia Peter va co (2011) va bang cac cap moi DNA Barcoding [15].
Trong d6, doan gen rpoB duoc khuéch dai bang ki thuat PCR véi cap moi dic hiéu
rpoB-1f/rpoB-3r véi kich thudc du kién 12 khoang 500 nucleotide.
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Phan tmg PCR duoc tién hanh véi thanh phan phan tng dugc trinh bay & bang 1.

Bing 2. Thanh phan phan ing PCR nhan gen rpoB

STT Thanh phan Nong do Thé tich (ul)
1 PCR Masster Mix 2X 12,5
2 MO6i Xubi 10 pmol/ml 1
3 Mbi ngugc 10 pmol/ml 1
4 DNA khu6n 10ng/M 1
5 Nudac khir ion - 9,5
Tong thé tich 25

2.2.3. Phuong phdp chay dién di kiém tra san pham PCR

Trong nghién ctu nay, chang toi su dung DNA trén gel agarose 0,8% dugc phat hién
bang cach nhudém véi Ethidium Bromide (EtBr) va quan sat dudi tia UV.

Sau khi chay dién di, 13y ban gel ra khoi may dién di, nhe nhang lay riéng phan gel
agarose cho vao hop chtra dung dich Ethidium bromide. Nhuom trong 10 phut. Lay ban gel
ra, rira bang cach ngdm trong nudc 2 - 3 phut. Pem vao mdy quan sat dudi dén tir ngoai
(UV) va chyp anh.

2.2.4. Phwong phdp tinh sach san pham PCR

Sau khi nhan dugc gen rpoB budc tiép theo can thu nhan gen & dang tinh sach va
khong 1an gel agarose. Qua trinh tinh sach dugc thuc hién theo Kit GenJET PCR
Purification cua hdng Thermo Scientific.

2.2.5. Phuwong phap xac dinh trinh tw nucleotide cua doan genrpoB

Trinh tu nucleotide cua doan gen rpoB duoc xac dinh bang may giai trinh ty ABI
PRISM® 3100 Avant Genetic Analyzer, st dung bo Kit BigDye® Terminator v3.1 Cycle
Sequencing véi cap moi dac hiéu. Trinh ty gen d6 dwoc phan tich, so sénh va lap cay phét
sinh chung loai bang cac chuong trinh Bioedit, BLAST, DNAstar.

3. KET QUA VA THAO LUAN

3.1. Két qua tach chiét DNA

DNA dugc tach chiét theo phuong phap ctua Shanghai Maroof va cong su (1984), sau
do6 DNA duoc do néng d0 va xac dinh do sach béng may do NanoDrop (Thermo Scientific).

Bang 3. Nong dd va dd tinh sach cac miu

Tén mau 0D260/280 Nong do6 (ng/pl)
BKBE 2,04 103,5
BKPL 1,99 159,0

Két qua bang 3 cho thidy, DNA duoc tach chiét voi do tinh sach cao nam trong
khoang tir 1,99 dén 2,04. Nong d6 DNA duoc tach chiét dat tir 159,0 dén 103,5. DNA nay
s& duoc pha lodng dén nong do cudi cung 1a 100 ng/pl cho phan tng PCR tiép theo.
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3.2. Két qua nhan ban gen rpoB cac miu Ba kich

Sau khi thuc hién PCR san phim duoc tién hanh dién di kiém tra trén gel agarose
0,8%. Két qua PCR véi cac cap mdi dic hiéu duogc thé hién trén hinh 1.

1 2 M

750 bp
500 bp

Hinh 1. Két qua PCR 2 miu véi cap mdi rpoB
M: Marker (1kb, Thermo);
1: San pham nhan ban tir cap moi rpoBF/R tir mau Ba kich Bén En;
2: San pham nhan ban tir cap moi rpoBF/R tir mau Ba kich Pu Luéng

Két qua PCR tir 2 mau Ba kich véi cap moi rpoB F/R thu dugc mot bang duy nhat &
vi tri khoang 500 bp, két qua nay phi hop vai tinh toan ly thuyét va 1am co sé cho viée doc
trinh tu gen rpoB phuc vu cho cac nghién cuu tiép theo.

3.3. Két qua doc trinh tw gen rpoB ciia 2 miu Ba kich thu dwgc

San phim PCR sau khi dwoc kiém tra bang phuong phap dién di, cho thiy san phiam thu
duoc 1a dic hiéu dung kich thudc so vai tinh toan ly thuyét, 1a co s& dé chiing t6i tién hanh doc
trinh ty gen rpoB trén may ABI PRISM® 3100 Avant Genetic Analyzer, sir dung b Kit
BigDye® Terminator v3.1 Cycle Sequencing véi cap moi dac hiéu, két qua thu duge nhu sau:

Trinh tw gen rpoB cua cay Ba kich thu tai Pu Lubng

GATCCCAGCATCACAATTCCATGGTTGTACAAATTTCGGAGTAAATGGGCTTCTAAATGGGG
GATTTCGTTAGTGACCCTTTCGGGACCTTGGTTTGTGACATGGGTCTGAATTTCATATTTCC
GTATGTGAAAGGAAGTATAAATATCTTCATATACCAAACGTTCACTAATGAGTACTGCATCT
TCATAATTGTAGCCTTCCCACGGCATATAAGCTACTAATACGCCTTTCCCCAAAGAAAGTTC
TCCACCAACCGTAGCAGCACCGTTAGCTAAAATTTGCCCCTTTTTAATGCATTTACCCCGAC
GAGCCTGCGGTTTTTGGTGCATACAAGTATTTTTGTTCGAACGTTGATACCGACCTAATAGA
ATGCTTAGAGTACCTCCATTACCTGATAAAACGATCTTGTCCGTATCGGTATAAACGACCCT
TCCCTCGCGTTCGGCTATATAAAGAGCCCCTGAATCTAGAGCTGCTTGTCGTTCCAACCCAG
TTCCAACAATGCA
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Trinh t gen rpoB cia cay Ba kich thu tgi Bén En

GATCCCAGCATCACAATTCCATGGTTGTACAAATTTCGGAGTAAATGGGCTTCTAAATGGGG
GATTTCGTTAGTGACCCTTTCGGGACCTTGGTTTGTGACATGGGTCTGAATTTCATATTTCC
GTATGTGAAAGGAAGTATAAATATCTTCATATACCAAACGTTCACTAATGAGTACTGCATCT
TCATAATTGTAGCCTTCCCACGGCATATAAGCTACTAATACGCCTTTCCCCAAAGAAAGTTC
TCCACCAACCGTAGCAGCACCGTTAGCTAAAATTTGCCCCTTTTTAATGCATTTACCCCGAC
GAGCCTGCGGTTTTTGGTGCATACAAGTATTTTTGTTCGAACGTTGATACCGACCTAATAGA
ATGCTTAGAGTACCTCCATTACCTGATAAAACGATCTTGTCCGTATCGGTATAAACGACCCT
TCCCTCGCGTTCGGCTATATAAAGAGCCCCTGAATCTAGAGCTGCTTGTCGTTCCAACCCAG
TTCCAACAATGCA

Véi hai mau thu duoc tir két qua phan Iap, ching tdi nhan duoc trinh tu nucleotide
ciia miu déu bang nhau va bang 509 nucleotit, @& khang dinh méi quan hé di truyén cua
cac trinh tu ndy so vai cac trinh ty gen rpoB di cong bd trén Gen banks, ching tdi tién
hanh so sanh bang phan mém tin hoc Bioedit, két qua thu dugc trén hinh 2 dé lam co so
cho céc nghién ctu tiép theo.

10 20 20 40 S0 &0

R I I I I I e e e e T ey

FER869T7T30 .seq GATCCCAGCA TCACAATTCC ATTTTTGTCT AAATTTCGGA GTAAATGGGC TTCTAAATGG

rpoBBE.SseqQ 3 . - - s s s omoaoa «s s s s sswesea e eI, « « cAIC . ccccccosecese sssssessss sosesssssss
FPOBPL.S®&C = .. s s s s s as soms s osomomos o LG L L L AT L L L L s i e e ms me e e e e e e e

7o a0 20 100 110 i1zo0

R R I e I e I I B Rl R e
FERB869730 .seq GGGATTTCGT TAGTGACCCT TTOGGGACCT TGGTTTGTGA CATGGGTCTG AATTTCATAT
TPOBBE . SE& G 2 s s s s s s m e e e m e mn e aame e e e e e mem e e mm e e e e e e e e e e s
TPOBPL . S&Q = . 2 2 o s s s oaoa m e e e m e om e e e e e e e e e e e e e e m e omm e e e e e e e e e e e e e e e e s

130 1a0 150 160 170 180
B [ S T T [ T e T T Ty |
ER869730 .seqg TTCOGTATGT GAAAGGAAGT ATAAATATCT TCATATACCA AACGTTCACT AATGAGTACT
TPOoOBBE . S&G = . - - - s s s s om = = os s osomomos s oms s os s s ® s s mmwowmawmmE mmomomowomomewww e owowow -
TPOBPL . S8 .. cccccocses acacsssssss oooeceesesss “a s e e e seBEs GBS ESeEs Seeeeess s

150 200 210 220 230 240

L T e It B - - L I Bl it I I |
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Hinh 2. Két qua so sanh hai trinh tw gen rpoB cia hai miu Ba kich thu dwoc tai Bén Enva
PU Lubng véi trinh tw gen rpoB da cong bé trén Ngan hang gen banks, ma s6 KR869730
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Ké&t qua phan tich trén hinh 2 cho thiy, dé twong dong cua hai trinh tu gen rpoB thu
duoc 13 hoan toan gidng nhau. Nhu vay, céc trinh ty gen rpoB cia 2 mau & Bén En va Pu
Ludng 1 cuing loai, va co sy sai khac khdng nhiéu so véi trinh tu gen rpoB di cong bb trén
Gen banks mé sé6 KR869730 cua loai Morinda officinalis. Sy sai khac nay duoc thé hién
trén bang 4.

Bang 4. Sw sai khac ciia cac trinh tw gen rpoB thu dwec va trinh gen rpoB da cong bd trén
Ngan hang gen quéc té mang ma s6 KR869730

1T Vi tri KR869730 BE PL
1 23 T G G
2 24 T G G
3 29 C A A
4 30 T C C

Két qua trén bang 4 cho thay, su khac nhau trong trinh ty cac cap nucleotide gen rpoB
chung t6i thu dugc véi trinh ty gen rpoB da cong bd ¢6 mé s KR869730 tai cac nucleotide
s6 23,24, 29 va 30. Dé phan tich sy khac nhau va sy trong ddng cua céac trinh tu gen rpoB
thu duoc véi trinh tu gen rpoB di cong bd trén Gen banks ma s6 KR869730, chiing toi tiép
tuc sir dung phan mém Biodit dé phan tich, két qua duoc thé hién trén bang 5.

Bang 5. So sanh trinh tw gen rpoB thu dwec véi trinh tw gen rpoB cong bétrén
Ngan hang gen banks mé sé6 KR869730

Percent |dentity

KRBE69730.5eq
reoBBE.seq
rpoBPL seq

Civergence

Két qua trén bang 5 cho thiy, sy twong ddng cua cac trinh tu gen rpoB ching tdi thu
dugc la 100% va c6 su sai khac 0,8 % so véi trinh ty gen rpoB loai Morinda officinalis da
codng b trén Gen banks ma s KR869730. Mdi quan hé di truyén cua cac trinh tu nay duoc
thé hién trén hinh 3.

| rpoBBE.seq
-I ! rpoBPL.seqg
0.4 KRBEITI0 seq

0
Mucleotide Substitutions (x100)

Hinh 3. So d6 cay dua trén trinh tw nucleotide cia gen rpoB ciia cAc miu thu dwgc Véi
trinh tw gen rpoBda céng bé trén Ngan hang gen banks méa sé 869730

Két qua trén hinh 3 cho thay, cac mau Ba kich thu duoc tai PO Ludng va Bén En la
cuing loai va c6 quan hé di truyén cuing loai Morinda officinalisdugcDing,P va cs nghién ciu
nam 2015 tai Trung Quéc, diéu nay duoc thé hién & két qua phan tich Blast trong NCBI.
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4. KET LUAN

Chung t6i da thanh coéng trong viéc phan lap va doc trinh tu gen rpoB cua loai Ba

kich (Morinda officinalis) tai Thanh Hoa, kich thuéc gen rpoB thu duoc la 509 nucleotid
va c6 su twong ddng 99% so Vai trinh ty gen rpoB da cong b trén Ngan hang gen Quéc té
ma s KR689730 cua loai Morinda officinalis;

Trinh tu gen rpoB cua cac mau Ba kich thu dugc tai Xuan Lién va PU Lubéng Thanh

Hoa c¢6 do tuong dong 1a 100%, diéu nay cho thay trinh ty gen rpoB cac miu Ba kich
ching t6i thu dugc co do tinh sach cao va la cung loai Morinda officinalis.
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AMPLIFICATION AND NUCLEOTIDE SEQUENCING OF RPOB
GENE FROM MORINDA OFFICINALIS IN THANH HOA

Dinh Thi To Huong, Le Dinh Chac, Trinh Thi Hong

ABSTRACT

The term “DNA barcode” is applied extensively in molecular taxonomy research.
Basically, this technique is based on the use of a DNA sequence of about 400-800 bp as a
standard for quickly and accurately recognizing and identifying subspecies of species. Thus,
DNA barcoding techniques not only help taxonomists in classifying and identifying species,
but also improve their capacity to control, understand and utilize biodiversity. Therefore, in
this article, we refer to the results of isolation and sequencing of rpoB genes of the Morinda
officinalis, in Thanh Hoa province. We isolated two rpoB gene samples in Ben En and Pu
Luong Thanh Hoa. The rpoB gene size we obtained was 509 nucleotides and was 99%
similar to the published rpoB gene sequence. Found gene bank code KR689730.

Keywords: rpoB, DNA barcoding, rpoB gene, chloroplast gene.

Ngay nop bai: 23/10/2018; Ngay gui phan bién: 19/11/2018, Ngay duyét dang: 6/8/2019.
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TINH TOAN DONG SPIN TRONG CAU TRUC
TIEP XUCDI CHAT BAN DAN

Nguy&n Thi Loan"? Nguyén Thj Lam Hoai®
TOM TAT

Trong bai bao nay ching téi tinh todn dong spin qua cau trdc di chat ban dan nén
GaAs. Chlng tdi stz dung md hinh k.p 14 viing d@é md ta céc vat liéu ban dan. Ching toi
thiét Idp chwong trinh tinh toan va dua ra dé thi cia dong spin trong cdu tric di chdt ban
dan GaMnAs/GaAs/GaMnAs trong ba cau hinh tir héa: song song, doi song va cau hinh
truyen spin. M@ hinh nay cho phép bao gom sw 6 mdt cua cd firong tac spin quj dao va
tiong tac trao doi trong biéu thirc cia Hamiltonian.

Tir khéa:Spintronic, dong spin, spin ban ddan, dién ti hoc spin.

1. PAT VAN BE

Spintronics la nganh khoa hoc méi rat duoc quan tdm phét trién trong khoang 3 thap
Ki tro lai ddy. Spintronics khai thac cac tinh chat cua spin ciia cac electron thay vi dién tich
ctia ching nham tao ra céc linh kién spin tir voi kich thudc nho gon nhung da ning hon,
manh m& hon va c6 thoi gian sdng 1au hon so véi cac linh kién dién tir truyén thdng. Céc
linh kién spintronics thé hé dau hién di dugc thwong mai hoa trén thi truong.

Dong spin la khai niém then chét caa cong nghé spintronics. Dong spin thudng
duoc hiéu 12 hiéu sb cac dong hat tai mang spin up va spin down, va la hé qua caa sy
khong can bang vé mat do hay thé hda ciia cac hat mang spin.Dén nay da co rat nhiéu
cong trinh nghién ctru, tinh toan va tim cach dinh nghia dong spin trong cac vat liéu khac
nhau [1-9]. Tuy vay, hién van chwa c6 cong trinh nghién ctru ndo cho thiy dang diéu cu
thé cua dong spin.

Cac 16p tiép xtc xuyén ham tir tinh (Magnetic tunnelling junctions- TMJs) gdm
c6 hai 16p kim loai tir tinh dwgc cach ly boi 1 16p cuc moéng chit cach dién, dang hua
hen nhitng tng dung quan trong trong céng nghiép tich trir thdng tin, sensor va trong
cdng nghé spintronics. Trong cac ciu trc nay thi ciu trdc tao boi vat liéu ban din pha
tap tir GaMnAs rat dang chii y ca vé mat nghién cau ly thuyét va cong nghé vi hai ly do:
i) GaMnAs la vat liéu spintronics ban dan dién hinh & 6 mé men tir ciia tap Mn c6 tuong
tac véi dién tur va 15 tréng cua ban dan; i) Linh kién 1am tir GaMnAs dé dang tich hop véi
cac linh kién dién tr bang ban dan 111-V di va dang ton tai. Trong bai bao nay, ching tdi s&
tinh toan cy thé dong spin qua ciu truc di chat ban din GaMnAs/ GaAs/GaMnAs két qua
dat duoc s& c6 ¥ nghia quan trong trong sy phét trién cua nganh khoa hoc spintronics.

! Khoa Khoa hoc Tw nhién, Trircong Pai hoc Héng Piic
2 Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Céng nghé Viét Nam
8 Vién Vat Iy, Vien Han lam Khoa hoc va Cong nghé Viét Nam
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2. NOI DUNG

2.1. Hamiltonian

Ta xem xét bai todn van chuyén da vung, i.e., bao gdm ca dién tur va 15 trong, qua
cau trac don tuong thé tao boi tiép xUc di chat ban dan duoc cay doc theo truc [001] cua
tinh thé. Cu tric nay bao gdm mat 16p ban dan thuan GaAs c6 d6 day a (nm) dong vai trd
tuong thé (B) kep gitra hai ving ban dan pha tir loAing GaMnAs ¢ phia trai (L) va phia phai
(R). P6 cao tuong thé d (eV) duoc tinh boi su chénh léch nang lwong giita hai ving cim
cua hai vat liéu (Hinh 1).

a *

GaMnAs GaMnAs
L B R

G
h 4

Hinh 1. C4u trdc MTJ GaMnAs/GaAs/GaMnAs

v

Theo Drouhin va cac cong sy [9], todn tir dong spin dugc dinh nghia bang phan giao
hodn tir cua todn tir spin va toan tir van téc hat.

A
=506, +6.9)) M
0 day, toan tir van téc duge dinh nghia béng dao ham cua Hamiltonian theo xung lugng.
0, -2 @
o,
Gia tri cua dong spin tai diém z duoc tinh:
J. =Re(y|J. |v) 3)
Trong d6 [t) 1a nghiém ctia phuong trinh Schrodinger:
(H+V)lw)=Ely) 4)

Voi H = {H(j), j=L,B, R} la Hamiltonian mo6 ta vat liéu trong ting wving,
V' =VR =0 lathé ning va E la ning luong cua hat tai. Chung t6i st dung hinh thic luan
k.p14 ving dé mé ta cau tric dién tir cua cac vat liéu. Trong hinh thac luan nay, Hamiltonian
c6 dang mot ma tran 14x14, cho phép bao gom trong tinh toan ving dan bac cao T, Ty,
viing dan thir nhat T, vang 16 trong nang, 15 tréng nhe T's va vang 16 trong bi tach do twong
tac spin quy dao I'z. Biéu thic cu thé cia Hamiltonian c6 thé tham khao trong tai liéu [10].

97



TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 45.2019

Cho vat liéu GaAs (vung B), ching toi chi sir dung ma tran k.p vai cac mirc nang lugng ¢ tam
ving Brillouin 1aEgc= 4.74; Ezc= 4.54; Eg= 1.519; Eg= 0; E;= 0.341 (eV). Céc thong sb két
cap k.p va cac tham sé Luttinger ciia mé hinh duoc liét ké ¢ bang 1 dudi day.

Bang 1. C4c tham s6 ciia ma tran k.p 14x14 cho vit liéu GaAs

Tham s6 két cap k.p va twong

L Tham s Luttinger
tac spin quy dao

A =0, 341(eV) ]/1 =-1 }/2 =0,375; ]/3 =-0,318
A'=0,17(eV) 1

0 o T
P=9,88(6V Aj 7/Cl_ 117/(:2—0,1,]/(:3_0'1

P, =8, 68(ev K) Vo =Ly, —0,375,7,, - 0,318

P'=0 41(ev z\) 7/1'3012_1;7/;3:0'1;7/IIDC3:O'1

Déi véi vat lieu GaMnAs (ving L va R), ngoai ma tran k.p, ta phai thém vao phan
tuong tac trao doi gitra tap tir va vat lidu nén GaAs. Tuong tac nay thém vao ma tran k.p

A

mot s6 hang: H,. =6Bss.m (5)
O day m 1a d6 tir héa, s la spin cua dién tu hay 15 trong. Trong hé co s¢ cua ma tran
K.p 14x14, phan twong tic trao ddi nay duoc viét dudi dang ma tran

Heee 00
H,.=| 0 H 0 (6)
0 0 HJ*
o do:
3m,  <3m. 0 0 —Jem 0

H7e — glve

exc G (7)
0 0  Bm, -3m 0  <f6m,

v6i m, =m, +im,;m_=m,—im,. Do tinh ddi xtng, H,.** c6 dang giéng hét nhu
51
exc

H.’*, nhung v6i hé 6 ti I¢ twong tng la BZ'*° . Ma tran H

exc ?

c6 dang:
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m, -m,

m m
I I z -
Hexlc = 3BG1 ( j (8)
|

Tir Hamiltionian xay dung duoc khi thém vao phan twong tac trao ddi, chéo hda ma
tran k.p 14x14 ta thu dugc cau triic toan ving ning luong va ciu trac ving dan cua GaAs

va GaMnAs nhu hinh 2 va hinh 3.

P

-6 1.5
-3 -2 -1 0 1 2 3 -0.1 -0.05 0 0.05 0.1

Wave vector along [001] direction (A'l) Wave vector along [001] direction (A'l)

Energy (eV)
l‘l*-) - [
Energy (eV)
3 5

=

Hinh 2. C4u truc toan ving ning lweng (a) va cau tric vang dan (b) cia GaAs

Cau trlic toan bo ving ning luong va ciu tric ving dan cua vat liéu trong tuong thé
GaAs biéu dién twong ng trén cac hinh 2a, 2b, vai thanh phan véc to song song song dugc

chon la [kx,ky] =[0,05,0]. Cu trac ving ning lugng va ving dan cia GaMnAs dugc

biéu dién trén Hinh 3a, 3b v6i nang luong trao d6i 0.05 (eV). Ta thiy su c6 mit cua tuong
tac trao d6i s& lam khir sy suy bién theo spin cia cac ving nang lwong ngay tir tim vaing.
Hinh 3b cho thiy viing din cua GaMnAs bi tach ra lam hai viing con véi khoang cach
nang luong 13 0.1eV, bang hai lan ning lugng cua tuong tac trao d6i. Spin cua dién tir trén
hai viing con la ngugc nhau va c¢6 dinh huéng song song véi vée to tir hda.

6

PV

-6 1.5
-3 -2 -1 0 | 2 3 015 0.1 -0.05 0 0.05 0.1 0.15

Wave vector along [001] direction (A'l) Wave vector along [001] direction (A’l)

(%3

Energy (eV)
= [ )
™ -

s
Energy (eV)

-
“

Hinh 3.Céu triic toan viing ning hrgng (a) va ciu tric vang dan (b) cia GaMnAs
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2.2. Piéu kién bién

Tro lai phwong trinh Schrodinger, xét trang thai ding véi nang luong chui ngam £,
va gia thiét ring thanh phan véc to séng [k, K, | song song véi tuong thé 1a bao toan,
bang cach tim nghiém cua Hamiltonian ta c6 thé tim dugc cac gia tri s6 song k. tuong ng
véi moi viing tai mdi 16p cua vat lidu. Goi nghiém k. tuong tng véi ving nang lugng n 14
k.. Do tinh nghich dao thoi gian, néu k,la mot nghiém thi —k, ciing 1a mot nghiém. Boi
vay ta tim ham séng cua phuong trinh trong 16p vat liéu j( j = L, B, R) duéi dang:

_ N i) (i
) — Zagl)q)(l) (kn’ Z)+ b{gJ)q)(l) (_kn,Z) 9)
n=1

& d6 N = 14 1a s ving trong mé hinh k.p. Dé thuan tién ta ki hieu—k,, = kn+n. Dé
tim cac hé séa,%j), b xac dinh ham séng, ching t6i sir dung diéu kién bién chuan cho van
chuyén da ving, & d6 ham séng |1)va dong xéac xuét (1|J|¢)la lién tuc khi di qua cac mit
phan cach. Ham ® thong thuong dwoc chon 1a cac ham song phang @ (kz, 2) = exp(ik,z)
ta thu dugc cac phuong trinh cho a ), b dusi dang:

L B
Tai bién z=0; ML[a Jz Ms(a ] (10)
bt b®
. . a.B aR
Tai bién z=a M BQB[ j: M R( J (11)
b® bR
Dy (k) o Dr(kyy) @7 (k) o D (kay)
Trong do: ' ' ' ) ' ' 12
A0 L oh() e Oh(ka) |, L] 0RO . 00k | PP
Pl der (k) . Lo (k)| P | T,@0 (k) . T2 (kuy)
1,05 (ky) ... T, @5 (ky) Jog (ky) ... 1,05 (Ky)
etd 0
va Q. - S (13)
B . 0 .
0 0 et
Ta cling su dung cac ki hi¢u rat gon

. . . LT . . . AT N \ N
alh =[al?a),...al | ;b =[bf!, b, b} | . Céc diéu kien dau vé song t6i cho ta gid

tri cua a®, diéu kién khong ton tai sdng phan xa & vo cling cho ta bR =0.Cac phuong trinh
(10-13) cho phép ta xac dinh cac hé so con lai ciia ham séng & phuong trinh 9.
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2.3. Tinh toan dong spin

Mot khi ham séng di duoc xac dinh, ta co thé tinh toan gia tri cua dong spin theo
cong thirc & phuong trinh 3. Dé d& dang cho viéc nhin nhan y nghia vat Iy cua két qua,
chung t6i chon tinh todn ¢ mirc nang lugng cua song toi 1a £ = 1.6eV tuong ung vdi
vung con thap hon trong cdu trac ving dan ciia GaMnAs. Lic ndy chi ¢6 duy nhat mot
ham séng dién tir duoc chiéu vao ciu trac. Chu ¥ rang do cac tham sé P’, A’ # 0 nén trén
vung din ¢ sy xudt hién cia tir trudng nodi hiéu dung D’yakonov Perel [10].

Kk, (k —k;) K, (k2 —kZ)—ik, (K —k?)
k, (k2 —kZ)+ik, (k2 —K?) —k, (k2 —k?)
Pinh hudng cia spin dugc xac dinh boi canh tranh gitta tir truong ndi Dresselhauss va

tuong tac trao d6i (phwong trinh 5). Chon [k k J: [0,03, 0] , 4 cao tuong thé dugc chon 1a

X1y

Hpp =—7 (14)

d=0.5(eV). Khong mét tinh téng quat, gia sir véc to do tir hoa trong ving L la m= [mX,O, O].
Ta s€ tinh toan dong spin oo = J2 v6i @ = 7,9, 2 la cac chi s trong khong gian spin.

Xét cau hinh PA khi d6 tir hoa ctia viing R cung hudng vai do tir hdéa vung L. Dang
diéu cua ba thanh phan ciia dong spin trong ciu tric PA dugc biéu dién trén hinh 4. Cha'y
rang & day chiing t6i biéu thi do 16n trén thang log. Ta thdy thanh phan dong oycé gia tri
rat nho va c6 thé bo qua bén canh cac thanh phan dong 04, 0, . Diéu nay 1a hop ly. That
vay, do ky, = 0, nén tir truong ndi D’yakonov-Perel 1a Hy, = —yk k25, + vk k26, . Mit
khac tuong tac trao ddi chi hd tro dinh hudng spin theo phuong X, béi vayvé mat vat 1y s&
khéng c6 dong spin o, dugc giri vao hay truyén qua cau tric.

Do tuong tac trao ddi ctia ca hai ving L,R déu hd tro dinh hudng spin T, nén ta thay
dong spin o gan nhu dugc bao toan. ¢, ¢d gia tri twong ddi 16n trong dién cuc trai L, bi
suy giam trong rao thé do su dap tit ham song trong hién tuong chui ngdm va co gia tri
khong doi trong ving dién cuc phai.

—

lo—S L

b, = = = =

Spin current

lﬂ_]" L

0 S0 100 150 200 250 300 350
Distance along z direction AL

¥
|
1
1
1
1
1
1
1
1
1
5

Hinh 4. Dong spin cia dién tir trong ciu hinh PA

Hinh 5 biéu dién ba thanh phan cta dong spin trén cau trac cau hinh tir héa ddi song
(AP) tai hai dién cuc L va R. Diéu déng chu y xdy ra voi thanh phan o, do tac dung nguoc
nhau ctia véc to tir hoa, né bi dap tit va co gia tri nho trén ca ba ving.
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10°

Spin current

lo—]l] (.

15

107
0 50 100 150 200 250 300 350

Distance along z direction A’
Hinh 5. Dong spin cia dién tir trong ciu hinh AP

Cubi cung, ta tinh gia tri cua dong spin khi cau trdc c6 ciu hinh tir “van chuyén
spin” (ST), & d6 véc to do tir hoa trong 16p L 1a tryc giao vai vée to do tu hoa trong 16p R.
O day chung t6i chon véc to d6 tir hda cua Iop RIa song song véi truc z (hinh 6). Ta thay,
gidng nhu hai truong hop trudce, thanh phan o, = 0 rat nho va c6 thé bo qua. Thanh phan
0, CO gia tri dang ké trong ving L va trong tuong thé, nhung bi suy giam khi di vao ving
phai R. Trong khi do, thanh phan o,bi suy giam manh trong tuong thé nhung phuc hoi
trong ving dién cuc phai do sy hd trg cia tuong tac trao ddi trong ving R.

1072 [

“}4 L

b = = =l -

lﬂ—ﬁ L

m-s L

Spin current

10710

l0—12
0 50 100 150 200 250 300 350

Distance along z direction Al

Hinh 6. DONg spin ciia di¢n tir trong cau hinh ST

3. KET LUAN

Trong bai bdo nay, chiing ti d tinh toan dong spin trong cau tric tiép xtc di chat ban
dan dién hinh. Két qua tinh toan cho thay dé 16n caa dong spin dugc quy dinh boi tuong tac
spin quy dao (thdng qua tir truong ndi D’yakonov-Perel) v twong tac trao ddi. Sy ma rong
két qua tinh toan cho dong spin caa céc 15 tréng trong viing héa tri caa ban dan, va dong spin
trong c4c cau tric da tuong thé 1a myc tiéu nghién ciu caa ching toi trong thoi gian téi.
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CALCULATING THE SPIN CURRENTS IN SEMICONDUCTOR
HETEROSTRUCTURE

Nguyen Thi Loan, Nguyen Thi Lam Hoai
ABSTRACT

In this paper we calculate the spin currents through semiconductor heterostructure
made of GaAs. We use 14x14 k.p approach to describe the semiconductor materials. We
establish the boundary conditions based on the continuity of the probability current and
then perform numerical calculations for spin current components. Profiles of spin
currents in GaMnAs/GaAs/GaMnAs semiconductor heterostructure were obtained in
three different magnetization configurations: Parallel, Anti-Parallel, and Spin Transfer.
This model allows one to include the presence of both spin-orbit interaction and
exchange interaction in the expression of the Hamiltonian.

Keywords:Spintronic, spin currents, semiconductor spins, spin electronics.

Ngay nop bai: 91712019, Ngay giti phan bién: 19/1/12019; Ngay duyét dang: 6/8/2019.
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PINH LY PIEM BAT PONG CHUNG KIEU PRESIC
VA UNG DUNG

Nguyén Vin Lwong’, Trin Thi Huong? Hoang Lé Minh®
TOM TAT

Trong bai bao nay ching t6i dwa ra mét so 1#ng dung cua dinh 1i diém bat dong
chung kiéu Presic vao gidi cac bai toan vé sy héi tu cua ddy so va gidgi cac hé phwong
trinh déi xitng phi tuyén.

Tur khoa:Piém bat déng chung, dinh Iy diém bat déng kiéu Presic, day truy hoi, hé
phuwong trinh dai xing.

1. PAT VAN BE

Nguyén ly &nh xa co dwoc phat biéu va chiang minh trong luan &n tién si cua
Banach nam 1922 va trd thanh mét cdng cu quan trong ¢6 nhiéu ung dung trong giai
tich, toan hoc ciing nhu céc linh vuc khoa hoc khéc. Boi tim quan trong dé, nhiéu nha
todn hoc da tim cach ma rong nguyén ly anh xa co va dua ra cac ing dung mai. Viéc mo
rong nguyén ly anh xa co vé co ban theo hai huéng: mé rong 16p anh xa va mé rong
khong gian. Nam 1965, Presic [7] chitng minh mot dinh 1i diém bat dong thoa man diéu
kién kiéu co cho “ anh xa nhiéu bién” trén khong gian tich. Két qua nay c6 nhiéu wng
dung, dac biét 1a trong ly thuyét phuong trinh sai phan, do d6 nhiéu nha toan hoc mé
rong két qua cua Presic cho cac truong hop tong quat hon [3,5,6,8,9] va céc tai liéu duoc
trich dan trong cic bai bao do). Trong bai bao [4], cac tac gia di 4p dung dinh Ii cta
Presic vao nghién ctru sy hoi tu cua cac diy sé cho & dang truy hoi va vao giai cac hé
phuong trinh d6i xang phi tuyén. Trén co s¢ y tuong cua bai bao [4], trong bai bao nay
chung t6i dua ra mot sb &4p dung twong tu cua dinh Ii diém bit dong chung kiéu Presic.
Pé lam duogc diéu do, trude tién ching tdi s& ching minh mot dinh 1i vé diém bat dong
chung cho hai anh xa trén tap s6 thuc. Luu ¥ rang, su ton tai diém chung, diém bét dong
chung cua cac anh xa thoa man diéu kién cua dinh Ii 1 da biét. Tuy nhién, ching tdi xay
dung céc day s6 “chira trd” va chirng minh cac day sé nay hoi tu V& gia tri chung cua cac
anh xa. Két qua nay 1a mégi va c6 vai trd quan trong trong viéc dua ra cac ap dung. Phan
con lai cua bai bao dwgc bd cuc nhu sau. Trong muc 2, chiing tdi trinh bay mot sé khéi
niém va két qua vé day sé duoc sur dung trong bai bao. Trong muc 3, ching t6i chiing
minh dinh Ii diém bat dong (chung) kiéu Presic cho cac anh xa trén tap sé thuc. Ap dung
so cap cua dinh i s& duoc trinh bay trong muc 4.

13 Giang vién Khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puc
2 Gido vién Trong Trung hoc phé théng Sam Son, Thanh Hoa
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2. NOI DUNG NGHIEN CcUU
2.1. Mot sé khai niém va két qua so bd

Pinh nghia 2.1. Cho E 1a mét tap con khéc rdng cua R, K 1 mét s6 nguyén duong
va f:E¥ > E la mot ham sb. S6 thuc X E duoc goi la diém bit dong cua f néu

f(x,X%,...,X) =X

Pinh nghia 2.2. Cho E la mét tap con khac rong cua R, k 1a mot s6 nguyén duong
va f:E* > E va g:E — E la cac ham sé.

(1) Séthuc X € E dugc goi la diém bat dong chung cua f va g néu f (x, X, ..., X) = g ().
(2) Néu y= f(x,...,x)=9g(x) thi ydugc goila gia tri chung ctia f va g.

(3) Néu x = f(x,...,x) =g(x) thi xduoc goi la diém bat dong chung ctia f vag.

(4) f va gduogc goi la giao hoan tai xnéu g(f (x,...,X)) = f(g(X),...,g(x)).

(5) f va g duoc goi 1a trong thich yéu néu cac ham sb giao hoan tai cac diém chung.

B6 dé 2.3. ([1]) Cho E la mét tap con khéc rdng cua R, k 12 mot s6 nguyén dwong
va f:E¥ 5> E va g:E — E la cac ham sé tuong thich yéu. Néu f va g c6 duy nhat mot
gia tri chung y thi y 1a diém bat dong chung cia f va g.

Két qua sau twong tu nhu két qua cia Presic [7]. Tuy nhién, dé sir dung cho viéc
ching minh két qua trong phan sau, ching t6i da cho phép “tr&” trong diéu kién chinh
(2.1). B6 dé dugc chimg minh twong tu nhu két qua cua Presic.

Bo dé 2.4. Chok la mot s6 nguyén duong, p la sé nguyén khéng &m va
Gy, 0ty ...t 12 CAC S5 the khong am théa man " = o <1. Néu {A, } 1a mot day sb

i=1

thuc khong am thoa man: A A, LA, AL, (2.1)

n+p+k < n+l

véimoi n>1, thitontai L >0 va @< (0,1) saocho A, <L.#", Vn>1, (2.2)

Chung minh.

Gia str ton tai i sao cho ¢, # 0. Khong mat tinh tong quat, gia st o # 0. Xét ham
s6 lién tuc f (X) = o + X +... + o X —xP*,

Vi f=a,+a,+..+a,-1=a-1<0 va f(0)=¢, >0, nén ton tai &< (0,1)
sao cho f(0)=0,tacla 0" = +a,0+...+, 0.

batlL = max{%%%}

Khi d6 bat dang thic (2.2) ding véi n=1,2,..., p+k. Gia sir (2.2) dung véi k gia
tri lién tiép cia n 1A mm+1,...m+k—1 ta s& ching minh (2.2) ciing dang véi
n=m+ p+k. That vay,
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A oA, taAL oA

m+1 m+k-1

<o LO™ +a,LO™ +..+ o, LO™ !
<LO™ (o + a0 +...+ 0) = LO™PH
Vay bét dang thirc da dugc chang minh. Néu o, =0 véi moi i, thi dé thiy bt dang
thirc (2.2) dang voi L nhu trén, trong d6 6  (0,1) bat ky.

m+ p+k

Bo dé 2.5. Cho k>0 la mot s6 nguyén, 0<q<1va {x,},{b,} 1a hai day s6 khong
amtheamanx_ , <gx _, +b., véimoi n>k.Néu limb, =0, thi limx, =0.

Chizng minh.
Vi 0<q<1, ton tai a>0 sao cho q+a<1. Gia sir day s6 {x, } khong héi tu vé 0.

Khi d6 ton tai ddy con {Xni} cua {x,} khong hoi tu vé 0 va ax, >, voi moi i. Khi do,
v6i moi i taco X, ,; <gX,  +ax,
Ap dung B6 dé 2.4, tasuy ra x, — 0 khi i — oo, Diéu ndy méau thuan vsi gia thiét.

Vay limx, =0.

Truong hop k =1 c6 thé xem trong [2]. Cha y ring, trong [2], chang minh cho
truong hop k =1 kha dai, s dung dinh ly Stolz - Cesaro.

2.2. Pinh 1y diém bat dong chung kiéu Presic

Trong phan nay, ching tdi s& chimg minh diém bat dong chung kiéu Presic cho hai
anh xa. Su ton tai gia tri chung va diém bat dong chung cho hai anh xa thoa man cac diéu
kién ¢ dinh ly dudi ddy 1a mot két qua da biét cho khdng gian metric tong quat (vi du ¢ bai
bao [9]). Tuy nhién, & dinh Ii dudi day, ching toi phat biéu két qua trong tap cac sb thuc.
Ngoai ra, khi xay dung cac day lap hoi tu vé gié tri chung cua cac ham sd, ching toi xay
dung céc day sb co chira tré.

Pinh Iy 3.1. Cho E la mét tap con khac rong cia R, k 1a mot s6 nguyén duong va
f:E" >E va g:E — E la cdc anh xa thoa man f(E*)cg(E) va g(E) la tap con

k
dong cua R . Gia sir ton tai céc s6 thyc khong am oy, ..., V& Y a; = a <1 sa0 cho
i=1

k
| f(XO,Xi,...,Xk)—f(Xi,XZ,...,Xk)| < zailg(xifl)_g(xi)l
i=1
VoI moi Xy, X, ..., X, € E . Khi do
(i) f va g c6 mot gia tri chung duy nhat, ki hiéu la x".
(i) Gia st | 1a mot s nguyén duong cho trudc. Véi Xy, X, ..., X, ; € E cho truéc,

ta c6 thé xay dyng dugc ddy s6 {X,} théaman
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g(x,)= (X, s X,y X y), VN2
va day so {g(x,)} hoi tutéi x
(iii) Gia st p la mot sb nguyén duong cho trudc. Vi Yor Yis-s Y po € E ChO
truée, ta co thé xay dung duoc day s6 {y,} thoa mén
9Ya) = T Vops Yoopareos Yopoiar)r VN2 pH+k—1
va day so {g(y,)} hoitutsi x
(iv) Gia su g la mot sb nguyén duong cho truéc. Véi z,,z,,..., Zy,q 2 € E cho truéc,
ta c6 thé xay dyng dugc ddy s6 {z,} théa man
9(z,) = f(znq kit Xnoqkazes X q) vn>q+k-1
vaday sé {g(z,)} hoitutsi x”
(v) Néu f va g la hai anh xa tuong thich yéu, thi f va g co diém bat dong chung

duy nhét.
Chizng minh.

(i), (ii). V&i X5, %,,.... %,y €E cho truse, vi f(EX) = g(E) nén ddy sé {g(x,)}
hoan toan xac dinh. Vi n>1, taco
|g(xn) - g(Xn+l)| = | (X X X0 ) = F X X g Xn—l+1)|
<L Ko Xy oo X)) = F (X eees X0 X 10))|
| B (Koo Xt X)) = F X Xy X Xo)| o
+| (X X s X)) = F X e X Xn—|+1)|
<o [9(%,) = 9 %)+ |9 (%) = 9 (X))
=a|g(X,.)) = 9(X,_p.0)]-
Pat L =max{|g(x,,)—9(X, ;)| :0<i<l+1}. Véimoi n>I,taco

Ig(xn)—g(xnﬂ)lﬁa{'}k
Véi m>n2>1,tacod
|9(x)—90¢,)| =|a(X,) = 9(X1) + 9 (Xo) = G (X, o)+ + G (X ) — 9 (X))
<|9(%,) = 9%, )| ]9 (X1) = G )|+ -+ |9 (X 0) — 9 (X))

o P o d Tl )
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Dodé lim |g(x,)—g(x,)| =

Tuc 13, day s6 {g(x,)} la ddy Cauchy. Vi g(E) la tp dong nén {g(x,)} hoi tu téi

X €g(E).Vi X €g(E) néntdn tai uecE saocho g(u)=X .
V6i m>n>1, taco

‘g(x) f(U Uy ‘_“ n-1" nI’ ’an) f(U,U,...,U)‘

‘f n-1" ﬂ|’ ,an) f( - ’nI’u)+ +f(n|” ,U)—f(U,U,...,U)‘
<|f nts Xy g ’an) f( e X )|+ +|f gy Uy ,U)—f(U,U,...,U)|

<o |9(%,.) - g(u)| +-+a |9(x,,) - 9(u)| = @|g(x,,) -9 (u)].
Vi g(x,) > g(u) khi n—o0, nén suy ra g(xn)—> f(u,u

,e.yU) khi n—>o0. Do
gidi han 1a duy nhat nén tacé g(u) = f (u,u

W) =X .
Do d6 u la mot diém chung cua f va g, con x™ 1amot gia tri chung cua f va g
Giasi f va g cogiatrichung Y vé6i ¥ # X . Khi d6 ton tai w € E sao cho

g(w) = f(w,w,...w)=Yy .
Taco

lgu)—g(w)|=|f u,u,...u)— f(w,w,..,w)|
=|f(uu,..,u)-f,..

W)+t (U W, W) — (W, W, W)
<|f(uu,..,u)-f(u,.

SUW)| | F (U W, W) — (W, W, W)
<o, [g(U) - g(W)|+...+ | g(u) - g(W)| = e|g (u) - g (W)).

Vi a <1, néntacé g(u)=g(w), hay X =y . Bidunay vo Iy, suy ra f va g co
mét gié tri chung duy nhat.

(i) V&i Yor Yor-s Yispo € E cho trude, vi f(E¥) = g(E) nén ddy sé {g(y,)} hoan
toan xac dinh. Vi N> p+k -1, taco

|g(yn) - g(yn+1)| :‘ f (yn_pl yn_p_ll---l yn_p_k+1) - f (yn_p+1’ yn_pl---l yn p k+2)

Sal‘g(ynfp)_g(yn—pﬂ) +"'+ak ‘g(yn—p—kﬂ)_g(yn—p—kﬂ) '
Pat A, =[9(¥,) = 9(¥y.)|,n > p+k -1, Khido

A=A taA ot Ao, VN2 prk-1

Vi @, @y 20 VA D gy =a<1. Do d6 theo B6 dé 2.4 ton tai s6 L>0 va
i=1
0<(0,1)
sao cho A, <LO", Vnx=p+k-1.
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Hay [g(y,.)—9(y,)|<LE", Vn=p+k-L1.
Véi m>n=>0,taco
190Y,) =90V =190Ya) = 9(Yn) + 9 (Vi) = 9 (Yn2) + oo+ I (Y s) — (V)|

< |g(yn)_ g(yn+1)|+|g(yn+1)_ g(yn+2) +"'+|g(ym—1)_ g(ym)|
<LO™ +LO™% +..+LO"

<Le™ (l+49+92 +..+0""t +)

< Le”“.i.
1-6
Vi 1limg™ =0, do d6 lim |g(y,)—9(y,)|=0. Tic day {g(y,)} la day Cauchy.

Vi g(E) la tap dong nén {g(y,)} hoi tu. Ta chung minh {g(y,)} hoi tu toi x". Vi
n>p+k-1,taco

10002 =X | = F Oapers Yooprom Yoopoin) = F (U U, )]
< ‘ f(Yoparr Yocp oo Yoopoke2) = £ (Vops Yoo pos oo yn7p7k+2,u)‘+...
+‘ f (Yo pear Uy ) = f (u,u,...,u)‘
<[ ]9 ¥s ) = 90, po)] -+ |9V, i) =X
+|:al‘g(yn—p—l)_ g(yn_p)‘+...+ak_l‘g(yn_p_k+2) —X*‘+ak ‘x* —X*H+...

+ |:0‘1 ‘g (Yo pokiz2) — X

<[ L0 4 L0 4 |9V, )~ X

+a, ‘x* —x*‘+...+ak ‘x* —X*H

+[051L9“‘p +...+ak_1‘g(yn_p_k+2)— x*‘+ak.OJ+...

+[
=, LO0" " + (o, + ) LO" P+ + (o, + +...+ak)‘g(yn_p_k+2) —~ x*‘.

Khi dé‘g(ym) —x*‘ < a‘g(ynfpfm) —x*‘ +L0" [ a0+ (o + oty ) 0.

9(Yn_pe2) — x*‘ +a2.0+...+ak.0]

Vi 6¢(0,1), taco imLO" [ ,0"° +...+ (0 +...+ o ;)07 | =0,

n—oo

Apdung B6 dé 2.5, tadwoc  lim|g(y,.,) x| =0,

hay limg(y,)=X.

(iv). Chtirng minh tuong tu nhu (iii).
(v). Két luan suy ra tir B6 dé 2.3.
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Vidu3.2. Cho E=[0,32] vacichamsb f:ExE —E,g:E — E x4c dinh boi
(%) =X +34—X,+2, VX, €E,

va g(x)=\/§, vxekE
Véimoi x,y,ze E taco
£y F ()| < ey X

IX+34+y+34  Jy+2++z+2
_B(JX+34+Jy+34)|9(X)—Q(Y)|+8(W+m)|g(y)—g(z)|
V2

g72|g(x)—g(y)|+%|g(Y)—9(2)|

=a]|9() - g(y)|+a,|9(y) - 9(2)].
2

Vi o, + a, = 7 <1

Nén diéu kién cua Binh li 3.1 thoa man. Ngoai ra c¢d thé kiém tra cac diéu kién khéac
ctia DBinh 1y 3.1 (trir tinh twong thich yéu cua f va g) ciing thoa man va ta cd X =2 thoa
man g(x) = f(x,x) =4.

2.3.Ung dung vio cac bai toan so cap

Trong phan nay, ching t6i 4p dung két qua trinh bay & phén trudc vao giai mot s6
bai toan so cdp. Cuy thé, ching t6i 4p dung Binh Ii 3.1 ching minh sy hoi tu cia day sb cho
dudi dang truy hoi va giai hé phuong trinh dbi xing.

2.3.1. Su héi tu cua day so

Ching toi s& ap dung Dinh I 3.1 dé ching minh sy hgi tu va tim gii han day sé {x, }
cho truéc théa man mét trong céc dieu kién: g(X,) = f (X,_p, X\ p 11 Xy_piess) VOi P,k 12
cac sb nguyén duong va f :E¥ > E,g:E — E 1acac ham sé.

Néu ta chi ra rang cac ham s6 f va g thoa min cac diéu kién cua Binh Ii 3.1, thi
ddy {g(x,)} hoi tu. Hon nita, néu g~ tdn tai, lién tuc thi {X,} hoi tu téi x 1a nghiém cua
phuong trinh g(x) = f (X, X,..., X).

Vi du 4.1. (Dé thi Olympic 30/4 nim 2018 cho khéi 11). Cho ddy s6 {x,} thoa man
X, =30, X, =4

— 3
Xn+2 - \/3Xn+1 + \/ 2+ Xn

VGi moi n nguyén duong. Tim gidi han cua day sé {Xn} .

diéu kién sau: {
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Loi giai.

Truf(?C tién, bang quy nap ta cd thé chimg minh dwgc rang X, >2 véi moi n. Day
{x,} theaman: x;,, :3xn+1+m Jhay g(X,.,) = f (X, X,..),

trong d6 g:[2,00) —>[2,00) x4c dinh boi g(x)=x" va f :[2,00)2 —[2,00) xéc
dinh boi f(x,y) =3y +v2+x. Véi moi x,y,z€[2,:), taco

[ 00y) = F(y,2)] =By ++2+x -3z -2+

_ [x-y]
£3|y Z|+«/2+x+~/2+y
<#‘ 3_23‘4_ ‘Xs_yg‘
Y +yz+7? (x2+xy+y2)(x/2+x+~/2+y)

1 1
<= —g(2)|+=—=|g(x) - :
219 —9@)+ =89~ g()|
Do d6 diéu kién (3.1) trong Dinh ly 3.1 thoa mén. Ta dé& dang kiém tra cac diéu kién
khéac ciia Dinh ly 3.1 thoa man. Do d6 {g(x,)} hoi tu. Tir d6 suy ra {x,} hdi tu toi nghiém
phuong trinh X° = 3X ++/2+ X trén [2,00) . Giairata dugc Xx=2.Vaylimx =2.
n—o0
Xuét phat tir vi du trén, ta c6 thé chang minh sy hoi tu va tim gisi han cua cac day sé sau:
Vi du 4.2. Chitng minh cac day sé sau hoi tu va tim giéi han:

(@) Cho X,X,,X;>2 va X, , =§j3xn+1+a/2+ X,
(b) Cho X, X,, X3 >2 VA X, ., :QISXM +J2+ X,

(c) Cho x, >2va x, , = «3/3Xn +2+x,

2.3.2. Gidi hé phuwong trinh phi tuyén déi ximng

Trong phan nay ching tdi 4p dung Dinh ly 3.1 vao giai hé phuong trinh phi tuyén
dbi xiing dang
(X)) = F (X, Xgyeees X 11)
(X)) = F (%50 Xyseees X 1)

g(xn—l) = f(xnixl""'xk—l)
g(Xn): f(Xl,Xz,...,Xk)

Voi [ E*— "Jg:E— " lacac ham sd, E1 —va k,n la cic s nguyén duong
thoamén 1<k <n.
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VBx=\[y+34 -z +2
Vi du 4.3. Giai hé phuong trinh trong R3 ﬁ: JzZ+34—x+2
8z =[x +34-\[y+2
X—-y+32>0
z—-Xx+32=>0

y—z+32>0
X,y¥,2>0

Loi gidi. Diéu kién dé hé co nghia:

Xéthamsd f :B — E xéc dinh bgi
(%) =\X+34—X,+2, V(x,X,)eB,
va g:E — E xac dinh bai: g(x) =J8x, VxeE,
& day E=[0,%0);B={(x,%,)eE*:x —x,+3220}.
Nhu trong Vi du 3.2, ta ¢6 thé kiém tra diéu kién cua Binh ly 3.1 théa mén. Do d6
tdn tai duy nhit u € E sao cho ton tai X" € E théa man u= f(x,x)=g(x) . Nhu trong

Vidu3.2,tacou=4 va x" =2.
Giastr (x,y,z) lamotnghiém caa hé. Ta co:

1900 -g)|=|f(y,2) - f(z.X)|< e |9(y) - 9(2)|+ 2, |9(2) - g ()|
19(y)-9(2)| =] (z,¥) = (X, y)|< & |9(2) - 9(X)] + &, |9 (x) - 9 (Y)]
19(2)-g ()| =|f (%, ¥) = F (v, 2)| < |9(X) - g(¥)|+ e, |9 (y) - 9(2)|
Cong cac vé tuong tng cua cac bat dang thic trén voi chi y a; +a, <1, ta dugc
1909 —-9(y)|+|9(y)—9(2)|+|g9(2) -9 (x)| =0.
Hay g(x)=g(y)=9g(z). Tir d6 suy ra x=y=z. Do d6 hé c6 nghiém duy nhat
(2,2,2).

Ban doc c6 thé tham khao thém cac vi du khéc trong bai bao [4] trong trudng hop g
la ham sé ddng nhat.

3. KET LUAN

Bai b4o da dwa ra va chirng minh mét dinh ly diém bat dong chung kiéu Presic cho
cac anh xa trén tap sé thuc. Céac két qua vé su ton tai diém bat dong chung cua cac anh xa
dang nay la da biét. Tuy nhién, & day, ching ti xay dung cac day sb truy hoi co tré va
chang minh céc day nay hoi tu vé gia tri chung (va diém bt dong chung) ciia cac anh xa.
Cac két qua nay duoc ap dung vao giai mot sé bai toan so cip: Chitng minh day truy hoi
hoi tu, giai hé phwong trinh phi tuyén d6i xang.
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NGHIEN CUU PANH GIA TAI NGUYEN NUOGC LUU VUC
SONG MA DUGI CAC KICH BAN BIEN POI
KHI HAU TRONG TUONG LAI

Nguyén Thi Mui', Lé Thi Thwong®
TOM TAT

Nuwréc 14 tai nguyén thién nhién déc biét quan trong doi véi phat trién kinh té xa hgi va
bco vé moi trweong leu vuc. Trong nhing ndm gan day, cing véi sy phat trién kinh té, xa hgi
nhanh chéng va tac déng cua bién doi khi hdu da tao nén nhiing &p luc cdng thang trong sir
dung tai nguyén nwoc, vi vy can thiét phai danh gia tiém ndng va siz dung hep ly nguon
meée. Trén quan diém dé nghién ciu sir dung md hinh WEAP(Water Evaluation and
Planning System - Hé thong Pdnh gia va Quy hoach nguon nuéc) tinh todn can bang nudéc
leu vy sdng Ma theo hai kich ban: (i). Kich ban hién trang nam 2015; (ii) Kich ban phéat
trien kinh té x& hgi dén nam 2030 c6 xét dén bién doi khi hdu. Két qua nghién cizu cho thdy
tinh trang thiéu nudéc da xay ra trén bon ving dong bang va ven bién séng Ma véi lwong
nieoc thiéu khong chi tang vé lwong ma con kéo dai vé thoi gian theo cac kich ban.

Tir khoa: Tai nguyén nwéc, can bang nuéc, song Ma, md hinh WEAP.

1.DAT VAN PE

Nghién ctru danh gia tai nguyén nuéc (TNN) luu vic s6ng 1a can thiét nham phuc vu
cho viéc phét trién kinh té x& hoi (KTXH) trén luu vuc. Hién da co nhiéu nghién ctu trén thé
giéi va Viét Nam tién hanh tinh toan can bang nuéc dé danh gia TNN, co thé ké toi cac
nghién ctu sau:

Trén thé giéi da nghién ctu vé can bang nude séng Duong Tir va Hoang Ha. Qua
nghién ciu cho thiy c6 téi 81% ngudn nudc thuge sdng Hoang Ha va céac sdng phia nam.
Pay 1a co s¢ dé quyét dinh dy an chuyén nuéc Nam - Bac caa Trung Qudc [5]; Nghién ctu
vécan bang nudc chau thd séng Colorado [6] cho thay lugng nuée st dung cho ndng nghiép
la chinh, 16n hon lugng nudc trung binh caa hé thong song. Do d6, chién luoc khai théc tai
nguyén nudc & day 1a phai phdi hop gitta nudc mat va nuéc ngam cling vai viéc bo cap nudc
ngam trong mua mua; Nghién ciu vé md hinh can bang nuéc Uc (AWBM) [12],md hinh
diing bai toan can bang nudc luu vuc dé tinh toan dong chay tir mua vai thoi doan ngay hoidc
gio. Ung dung md phong dong chay ciia 19 Tuu vuc sdng 16n nho trén toan nudc Uc vai cac
két qua so véi cac md hinh khac 1a kha tot va cd thé ung dung phuc vu cho chién luoc phat
trién, khai thac va quan 1y tai nguyén nuéc cia qudc gia....

O Viét Nam ciing d3 trién khai nhiu d& tai, du an vé can bang nudc luu vye, nhu nghién
ctru vé quy hoach tai nguyén nudc luu vuc song Ba [8], dd di tinh toan can bang nudc cho
nam 2005 va du béo dén nam 2010, 2015 theo kich ban phat trién. Trén co s& d6 dé xuat cac

12 Khoa Ky thudt Cong nghé, Truong Pai hoc H(;ng Puc
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giai phap quan 1y tai nguyén nude tong hop theo luu vuc song; Nghién ciru bude dau vé anh
hudng cia bién doi khi hau (BPKH) dén nhu ciu nudc tudi ciia cdy trong trén ving tudi
Trung Ha - Sudi Hai [7]. Két qua nghién ctru ¢ xét téi kich ban BPKH- B2 cho thay nhu cau
nudc tudi cia ngd Poéng Xuén ting 1én cao nhat so véi thoi ky 1980-1999, tiép dén 1a lha vu
chiém, laa vy Mua ting 1én it nhit;Nghién ctru phan bd ngudn nude trén luu vuc song Ba [3]
d3 di tinh toan cin bang nudc luu vyuc song Ba tai thoi diém hién trang nim 2010 va tuong lai
nam 2020 theo cac kich ban. Két qua nghién ciru di chi ra tinh trang thiéu nudc ¢ hau hét cac
nganh dung nudc. Trén co s d6 dua ra cac giai phap phan bd ngudn nudc.

Nhu vay, ¢6 thé noi ddi voi bat ky luu vuc séng thudc qudc gia nao hay khu vuc
nao, giau hay ngheo tai nguyén nudc thi bai toan can bang nudc ludn 13 co s quan trong
nhat ddi vai cac hoat dong danh gia, khai thac va quan ly bén viing tai nguyén nudc.

Luu vyc sdng MA véi téng dién tich 28.490km? trong dé phan thudc Viét Nam la
17.690km? chiém 68% dién tich luu vuc gém cac tinh: Dién Bién, Son La, Hoa Binh,
Nghé An va Thanh Hoéa; phan thudc Lao la 10.800km? chiém 32% dién tich luu vuc [4].
Dong chinh séng Ma bat ngudn tir nti Phu Lan (Tuan Gido - Dién Bién) séng chay theo
huéng Tay Bic - Dong Nam, chay qua Lao tai Chiéng Khuwong va trg lai Viét Nam tai
Mudng Lat, cudi clng ra bién tai Ctra Hoi. Séng Ma c6 ba nhanh song 16n nhat gom: Séng
Chu, séng Budi, s6ng Cau Chay va hai phan luu 13 song Lén va séng Lach Truong.

Tong lugng nudc trung binh hang nim cua luu vuc sdéng Ma khoang 18 ty m® véi
mé dun dong chay 20I/s.km?, luong nudc san sinh & Viét Nam 1a 14,1 ty m® chiém 62%
v6i mo dun dong chay 25,31/s.km? va lugng nudéc sinh ra & Lao la 3,9 ty m® chiém 38%,
mb dun dong chay 11,4l/s.km? [4]. Tiém ning ngudn nudc 1a tuong dbi doi dio nhung
phan b khong déu theo khong gian va thoi gian. Trong mot nam van xay ra tinh trang moa
mua thi thira nude gy Ii lut, moa khd thiéu nuéc, xdm nhap mian, cac thién tai, BDKH
ngdy cang gia tang trén luu vyuc. Trude tinh trang d6 bai toan tinh can bang nudc luu vuc
song M4 1a rat can thiét nham danh gia tiém ning tai nguyén nudce, nhu cau khai thac st
dung nudc trén luu vuc, tir d6 ¢ bién phéap khic phuc.

2. PHUONG PHAP NGHIEN CUU VA SO LIEU SU DUNG

Pé danh gia tai nguyén nude luu vyc song Ma dudi anh huéng cuia BPKH trong
tuong lai nghién ciru tién hanh tinh can bang nude luu vuc.

Phan ving luu vuc song Ma dé tinh can bang nuéce dugc ké thira tir du an [11]chia
lwu vye thanh 8 ving: Vung I: Thuong ngudn séng Ma; Vang 11: Trung sdng M&; Ving
III: Luu vye séng Buoi; Vung IV: Bic sdéng Ma; Vung V: Song Cau Chay; Vung VI: luu
vue song Am; Ving VII: Thugng ngudn séng Chu; Vang VIII: Nam séng Chu. Mdi viing
bao gdém cac xa thudc cac huyén thi khac nhau nhung dam bao mdi ving la mét dia phan
c6 dién tich lién tuc, kha dong nhat vé cac diéu kién ty nhién va kinh té, xa hoi (hinh 1).

Phan mém CropWat ciia FAO duoc sir dung dé tinh toan nhu cau nudc cho cy trong
trén co so s6 liu dién tich dat, loai dét, loai cay trong, thoi gian sinh truong va céc tai liéu
vé khi tuong trén luu vuc (mua, bdc hoi, nhiét do, d6 am, sb gio nang, toc do gid). Nhu
cau nudéc st dung cho cong nghiép, sinh hoat, chin nuéi, thay san, méi trudng dugc tinh

115



TAP CHI KHOA HQC TRUONG PAI HOC HONG PUC - SO 45.2019

theo céc tiéu chuan [9], [10], cong thirc kinh nghiém, sé liéu nién giam thong ké cua cac
tinh [2] va quy hoach phat trién ving;

Mo hinh mua dong chay MIKE-NAM ding dé tinh luong nude dén cac ving can
bang nudc Vi tan suat P=85% trén luu vuc tir cac s6 liéu mua cua 21 tram do mua, 7 tram
do luu luong va 7 tram do béc hoi.

Két qua tinh toan nhu cau sir dung nudc, lugng nude dén cac vang can bang nudc va
s6 liéu cac hd chua trén lwu vye 1am dau vao cho mé hinh WEAP dé tinh todn can bang
nudc luu vuc (hinh 2).

7 v "
i L
_ VNG T
2 |' Hi Tk : 2
l
1<
2 * + 42
= =
. L
5 + LAO +qE
g s =
o
o T T T
~ A A ~ A v e A ~
Hinh 1.So do phén vung can bang nwéc lwu vuc séng Ma
mwup.somm,ss%rmls =10 %
Area Edt View Schematc Generdl Advanced Heb
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¥ — Diverson (2)

¥ A Reservor (13)

¥ W Grounduater

¥ ® Other Supply
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¥ Runofffinfiraton

¥ — Transmission Lnk (24)
¥ @ Wastewater Treatment Plant
¥ —Retun Flow ()

¥ mRun of River Hydro

¥ ¥ Flow Requrement (13)
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Hinh 2. So' @6 can bang nwéc trén luu vuc song Ma
Céc nat chinh trong so do can bang WEAP gom: Sb diém nit dan lay nuéc:16; Sb
diém nat dong hoi quy: 8 va 8 diém kiém soat dong chay méi trudng; S6 hd chira trén
dong chinh: 5; Dung tich cac hd vira va nho trén méi ving duoc gop chung tuong tng voi
8 viing can bang nudc.
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3. KET QUA NGHIEN CUU

Nghién ctu tién hanh tinh toan can bang nudc cho 8 ving luu vuc sdng M theo hai kich ban: (1). Kich ban hién trang nim
2015 (KB HT2015); (2). Kich ban phat trién kinh té - x4 hoi dén nam 2030 c6 xét dén BPKH [1] (KB2030+BDKH). Két qua
nghién ctru nhu sau:
Bang 1. Luu lwgng dong chay thang dén cac nGt can bang nwéc (P=85%)giai doan (1986-2005)

Don vi: m*ls

Vung Nut 7 8 9 10 11 12 1 2 3 4 5 6
| Xé La 200,6| 238,6 | 172,4 | 84,2 63,5 47,2 | 38,6 | 309 33,4 31,7 25,8 | 66,2
C. Khuong 205,5| 244,4 | 176,6 | 86,3 65,0 484 | 395 | 31,6 34,2 32,4 26,4 | 67,8
Muong Lat 239,9| 2853 | 206,1 | 100,7 | 75,9 56,5 | 46,1 | 36,9 39,9 37,8 30,9 | 79,2
Trung Son 259,4| 3085 | 2229 | 1089 | 821 61,1 | 499 | 399 43,2 40,9 33,4 | 856
I Hoi Xuan 381,8| 456,5 | 489,5 | 192,8 | 1446 | 1180 | 78,5 65,5 62,8 57,9 57,9 |113,7
Cam Thuay 447,4| 5350 | 573,7 | 2259 | 1694 | 1383 | 92,0 | 76,8 73,6 67,9 67,9 [133,3
Ngd BaBéng | 548,0| 6553 | 702,7 | 276,7 | 207,6 | 169,5 | 112,7 | 94,1 90,2 83,2 83,2 |163,2

i Vu Ban . 14,93| 55,90 | 59,38 | 25,53 | 7,75 2,68 1,82 1,48 2,22 5,13 6,15 | 10,83
Ngé Ba Soi 27,0 | 101,2 | 107,5 | 46,2 14,0 4,9 3,3 2,7 4,0 9,3 11,1 | 19,6
Y, Song Da But 0,20 | 3,28 4,28 1,83 0,77 0,61 0,48 0,38 0,30 0,24 0,19 | 0,15
Song Len 1,69 | 27,55 | 3592 | 15,35 | 6,43 5,11 4,05 3,22 2,55 2,03 1,61 | 1,29

\ Soéng C. Chay | 9,91 | 36,03 | 47,38 | 15,82 | 8,39 5,34 4,10 4,00 2,86 4,38 7,34 | 6,96
Lang Chanh 6,2 22,4 29,4 9,8 5,2 3,3 2,5 2,5 1,8 2,7 4,6 4,3

Vi NgiBaS.Am | 13,9 | 505 66,5 22,2 11,8 7,5 5,8 5,6 4,0 6,2 10,3 | 9,8
Hua Na 114,8| 196,7 | 248,4 | 914 60,3 43,8 34,6 31,1 24,9 23,1 36,5 | 40,1
VIl | Ctra Dat 129,3| 2216 | 2799 | 102,9 | 68,0 49,3 39,0 351 28,1 26,0 41,1 | 45,2
Bai Thuong 155,01 2655 | 3354 | 1233 | 814 59,1 46,7 42,0 33,7 31,1 493 | 54,1
Song Muc 287 | 7,70 | 12,80 | 3,47 2,64 2,00 1,52 1,16 0,88 0,67 0,51 | 0,39
VIl | Yén My 2,15 | 5,78 9,61 2,60 1,98 1,50 1,14 0,87 0,66 0,50 0,38 | 0,29

Cwasong Yén | 37,3 | 100,1 | 166,4 | 45,1 34,3 26,0 19,8 15,0 11,5 8,7 6,6 5,0
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Bing 2. Luu lrgng dong chay thang dén cac nit can bing nuwée (P=85%) giai doan (2016-2030)

Don vi: m’ls
Vung NGt 7 8 9 10 11 12 1 2 3 4 5 6
Xa La 1779| 217,0| 142,8| 68,7 52,8 39,9 32,9 26,6 29,0 | 25,2 22,7 52,3
! C. Khuong 210,2| 256,4| 168,8] 81,2 62,4 47,1 38,9 315 343 | 298| 26,8 | 61,8
Muong Lat 220,2| 268,6| 176,8] 85,1 65,4 49,4 40,8 33,0 359 | 31,2 28,1 64,7
Trung Son 238,0| 290,4| 191,1] 92,0 70,7 53,4 44,1 35,6 38,8| 337| 30,3| 70,0
Il | H6i Xuan 330,0| 396,3| 410,0| 154,0| 116,9 96,5 64,8 54,5 52,7 | 43,8 | 49,2 76,8
Cam Thuy 399,4| 479,6 | 496,2| 186,4| 1414 | 116,7| 784 66,0 63,7| 53,1| 59,6 | 93,0
Nga Ba Bong 502,9| 603,8| 624,7| 234,7| 178,1 | 147,0| 98,7 83,1 80,2| 66,8 | 750 | 117,0
Vu Ban 17,24 6455| 68,57| 29,49 8,95 3,09 2,10 1,71 257 | 5,92 7,11 | 12,50
i Nga Ba Soi 28,1 | 105,3| 111,8| 48,1 14,6 50 3,4 2,8 42 9,7 11,6 20,4
v Song ba But 0,20 2,47 4,39 1,83 0,76 0,60 0,48 0,38 0,30| 0,24| 0,19 0,15
Séng Len 1,98 | 24,34 | 43,24| 18,03 7,49 5,95 4,73 3,76 298| 2,37 1,88 1,50
V | Séng C. Chay 8,90 | 32,39 | 42,58| 14,23 7,54 4,80 3,68 3,60 257 394 | 6,60 | 6,26
Vi Lang Chénﬂh 6,3 22,8 30,0 10,0 53 3,4 2,6 2,5 1,8 2,8 4.6 4.4
Ngé Ba S.Am 14,0 50,8 66,7 22,3 11,8 75 5,8 5,6 4,0 6,2 10,3 9,8
Hua Na 90,2 | 171,8| 242,3| 85,8 54,6 39,6 31,3 28,1 225| 20,8| 26,0 | 29,3
VIl | Ctra bat 101,8| 193,9| 273,4| 96,9 61,6 447 35,3 31,8 254 | 235| 29,4 | 331
Bai Thuong 124,3| 236,8| 333,9| 118,3 75,2 54,5 43,1 38,8 31,0 28,7 | 359 | 404
Séng Muc 1,24 6,48 | 14,05| 3,62 2,75 2,09 1,59 1,21 092| 0,70| 0,53 | 0,40
VIl | Yén My 0,80 4,19 9,08 2,34 1,78 1,35 1,03 0,78 059| 045| 0,34 | 0,26
Ctra séng Yén 17,5 915 | 1984| 51,1 38,8 29,5 22,5 17,1 12,9 9,9 7,5 5,6
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Bang 3. Nhu cau sir dung nwée nim 2015 tai diu moi véi P=85% va hiéu suit sir dung nuéc n1=60%

Pon vi: 106 m?

ving 1 2 3 4 5 6 7 8 9 10 11 12
| 55,6 59,4 60,3 53,5 54,4 49,9 70,4 61,3 69,0 30,9 21,7 | 20,9
I 53,8 46,0 53,2 64,9 19,9 21,9 28,3 36,4 30,9 9,2 6,8 10,4
11 81,0 49,5 64,8 74,8 23,6 35,2 31,2 34,9 54,3 12,8 8,0 13,4
\Y; 142,3 759 | 172,1| 1383 482 | 1282 | 1126 59,5 36,1 19,5 37,0 | 50,7
\Y} 1115 67,6 87,5 87,8 30,7 81,5 56,0 44,1 30,1 13,1 154 | 146
VI 12,3 8,2 13,1 13,3 4.4 12,8 11,3 5,3 4.6 1,7 2,9 41
VII 18,8 11,6 15,9 15,3 6,1 14,5 13,4 6,6 5,5 1,9 2,8 3,9
VIII 3136 | 1870 | 299,8 | 236,6 | 1498 | 2228 | 2524 | 1229 54,3 40,5 62,5 | 87,1
Bang 4. Nhu cau sir dung nwée nim 2030+BPKH tai dau moi véi P=85% va hiéu suit sir dung nwée n=70%
Pon vi: 10°m?
Ving 1 2 3 4 5 6 7 8 9 10 11 12
| 60,1 61,4 63,4 60,2 58,0 37,0 58,7 53,3 595 | 29,2 | 255 24,6
I 52,9 443 50,3 61,7 22,0 23,6 29,3 34,1 30,1 | 11,0 9,8 12,8
i 87,9 53,3 70,2 80,3 30,2 38,5 34,1 35,3 548 | 16,5 12,0 17,5
\Y; 190,7 85,9 180,7 | 143, 67,0 1276 | 110,9 61,5 486 | 295 471 61,2
\Y; 122,3 64,2 80,0 80,1 33,9 70,3 48,6 37,1 243 | 155 19,1 19,5
VI 10,7 75 12,9 13,6 4.6 10,5 9,5 4,9 41 2,2 3,7 45
VI 12,9 9,3 12,9 12,7 5,5 9,5 9,2 5,4 43 2,2 2,7 3,2
VII | 3422 | 1895 | 3050 | 2462 | 1654 | 2343 | 2534 | 1374 | 823 | 821 | 1076 | 1273
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Bang 5. Lwong nwéc thiéu trong can bang nwéc luu vuc sdng M4, KB HT2015

Pon vi: 106 m®

Viing Théng

7 8 9 |10 |11 |12 | 1 2 3 4 5 | 6 | Tong

I 0 0 0 0 0 0 0 0 0 0 0| O 0

I 0 0 0 0 0 0 0 0 0 0 0| O 0
11 0 0 0 0 0 0 [295]399]| 499 |466| 0 | O | 1659
v 0 0 0 0 0 0 [232]154(1099|87,3| 0 | 0 | 2358
\Y 0 0 0 0 0 0 (63,2338 53,1 |506| 0 [37,6]238,2

VI 0 0 0 0 0 0 0 0 0 0 00 0

VII 0 0 0 0 0 0 0 0 0 0 0| O 0
VIII | 0 0 0 0 0 0 [05]115(118,8|68,9| 0 |57,9| 257,7
Tong | O 0 0 0 0 0 |116,5/100,6| 331,7 |253,4| 0 |95,5|897,60

Bang 6. Lwong nuéc thiéu trong can bing nwéc luu vuc song Ma, KB2030+BPKH

DPon vi: 10° m®

Viing Théng
7 8 9 |10 | 11 |12 | 1 2 3 4 | 5| 6 | Tong
I 0 0 0 0 0 0 0 0 0 0O |0 | O 0
I 0 0 0 0 0 0 0 0 0 0 | 0] O 0
i 0 0 0 0 0 0 |458]46,9(594|609|70]| 7,3 | 227,3
[\ 0 0 0 0 0 0 |545]35,2(128,3|107,6| 7,4 | 25,6 | 358,8
V 0 0 0 0 0 0 |751|31,4|46,4|44,0(0,0|28,2| 225,1
VI 0 0 0 0 0 0 0 0 0 0 | 0] O 0
VI 0 0 0 0 0 0 0 0 0 0O 0| O 0
VIIE | 0 0 0 0 0 0 |34,7|14,1|124,7/78,8|8,9 | 73,2 | 334,3
Tong | O 0 0 0 0 0 |210,1{127,5/358,8|291,3|23,3|134,3| 1.145,4

4. PHAN TICH, PANH GIA KET QUA VA DBE XUAT PINH HUONG GIAlI
PHAP GIAM THIEU

4.1. Phan tich, danh gia két qua
4.1.1. Kich ban hién trang 2015 (KB HT 2015)

Kich ban hi¢n trang voi 5 cong trinh ho chua (Trung Son, Hua Na, Cua Dat, Song
Muyc va Yén MY), cac két qua nghién ctru cho théy: Tén tai 4 vung thiéu nudc voi téng
lwong nude thiéu 897,6 triu m®. Ving thiéu nudc nhidu nhét 1a ving V va VIII, thoi gian
thiéu nuéc tap trung tir thang 1 dén thang 4 (hai ving V va VIII ¢6 thiéu ca thang 6).
Thang thiéu nudc nhiéu nhat 1a thang 3.

Kich ban nay mic du da cé su tham gia diéu tiét ctia cac cong trinh thuy loi nhung
lugng nude thiéu van xay ra dang ké 4/8 ving (ving III, ving IV, ving V, ving VIII) véi
thoi gian kéo dai tir thang 1 dén thang 4,6. Diéu nay da gdy anh hudong dén san xuit va cac
nganh ding nudc ciing nhu bao vé moi truong, dic biét 1a cac ving dong bang ven bién.
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4.1.2. Kjch ban phét trién KTXH dén nam 2030 c6 xét téi BDKH (KB 2030+BPKH)

Céc két qua nghién ctru trong bang 6 cho thiy: ton tai 4 ving thiéu nude nhu KB HT
2015, trong d6 c6 3 ving thiéu nude lién tuc tir thang 1 dén thang 6, d6 1a ving IIL IV va
VIII (tirc thém ving IV so véi kich ban trudc). Tong lwong nude thiéu ca nim cia toan luu
vuc 14 11454 triéu m®, ting thém 247,8 triéu m® tc ting 27,6% so voi KB HT 2015.
Trong kich ban nay ving thiéu nudc nhiéu nhét 1a ving IV (Béc song M) chir khong phai
1a ving VIII (Nam s6ng Chu) nhu cac kich ban truée day. Chimg to tac dong cua bién ddi
khi hau dén tai nguyén nuéc va nhu cau dung nuée trén luu vyc song Ma 1a dang ké.
Trong tuwong lai dé giam thiéu thiét hai do thiéu nudc cho phat trién kinh té- xa hoi, BDKH
can phai c6 bién phap bd sung nudc cho thoi ky mua kiét cua cac vung thiéu nudc.

4.1.3. Panh gid tong hop vé tai nguyén nwde luu viee séng Ma theo cdc kich ban

Trén co s& két qua can bang nudc theo hai kich ban (KB HT2015, KB 2030+BDKH)
nghién ctru c6 thé rat ra két luan sau: c6 4/8 ving khong xay ra thiéu nudc trong ca hai
kich ban (Vung I, 11, VI, VII), 4 vung con lai (vang II1, IV, VI, VIII) da xay ra thiéu nuéc.
Thoi gian thiéu nuéce kéo dai tir thang 1 dén thang 4, 6 va c6 ving kéo dai lién tuc dén
thang 6 (KB 2030+BDKH), thang thiéu nuéc nhidu nhat 1a thang 3 va vung thiéu nudc
nhiéu nhit 1a vang IV, VIIIL, day 13 hai ving c6 tiém ning phat trién KTXH nhét trén luu
vuc ¢ ca hién tai va tuong lai. Lugng nudc thiéu céc vung tang dan theo cac kich ban mic
di da c6 sy diéu tiét cuia cac cong trinh thily loi. Can phai c¢6 nhiing giai phap dé bo sung
luong nudc thiéu cho nhimg ving thiéu nude nay.

Bang 7. Tong hep lweng nwéc thiéu cac ving luu vuc séng M theo cac kich ban
Don vi: 10° m®

\Vung KB HT 2015 KB 2030+BDKH
Il 165,9 227,3
\4 235,8 358,8
\ 238,2 2251
VIl 257,7 334,3
Tong 897,60 1.1454

4.2. Dé xuit cac dinh hwéng giai phap giam thiéu

Nhom cac gidai phap bdo vé tai nguyén nudc

Bao vé va duy tri s6 luong nudc trong cac thuy vuc va song sudi, dic biét trong mua
can ki¢t bang cac cong trinh diéu ti€t nudc va bao vé tham phu trén toan luu vuc, dac biét
la rirng dau nguon, rirng ngdp man ven bién;

Xay dung mang ludi tram gidm sat so lugng va chat lugng nudc; nang cao nang luc
xur Iy nudce thai tap trung tai cac khu cong nghiép céc thanh pho, thi tran thi tr; xac dinh va
dé xuat cac vung, cac tang chira nudc can bao v¢, can han che khai thac.

Nhom cac giai phap khai thac, sw dung tai nguyén nuoc

Néang cao hi¢u qua khai thac sir dung nudce cua cac cong trinh thuy lgi, thuy dién trén
song chinh va cac song nhanh 16n bang vi¢c nghiém tiac st dung quy trinh van hanh lién
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hd chtra va cc quy trinh diéu tiét cu thé cua timg ho chira nhim giai quyét mau thuin gitra
cac nganh st dung nudc;

Ting bude chuyén d6i phuong thic quan 1y tir phuong thic quan 1y tai nguyén nude
truyén thong sang phuong thirc quan 1y tai nguyén nude tong hop va thuc hién quan 1y tai
nguyén nudc theo luu vue song (quan ly luu vuc song);

B6 sung cac giai phap téng hop dé giam thiéu tinh trang can kiét ngudn nudc va
thiéu nuéc trong mua khd dé dam bao nudc cho cac nhu cau sir dung; giai quyét vin dé
chia sé, phan bd tai nguyén nude giita cac nganh dung nudc, giita cac khu vue thuong va
ha luu va van dé chuyén nuée sang luu vuc 14n can.

Nhém cdc gidi phdp co ché, chinh sach

X4y dyung cac co ché, chinh sach va luat phap nhu to chie niang lyc quan 1y luu vuc
song v6i co ché, chinh sach quan 1y, kinh té, bao vé cac tai nguyén cu thé dya trén nguyén
tac xir Iy cac vi pham;

Kiém ké, danh gia hién trang tai nguyén, moi trudng voi cac co so dit lidu day du va
ti¢én dung cho nhiéu muc dich khéac nhau, nhiéu nganh khai thac st dung, dac biét co s¢ dir
lidu vé tai nguyén nudc, tai nguyén dat, tai bién moi truong.

Xay dung chién lugc khai thac va bao vé cac tai nguyén thién nhién. Lap quy hoach,
ké hoach (dai han, trung han, ngén han) va cac chuong trinh, dy an cu thé dé khai thac, st
dung hop ly tai nguyén thién nhién trén luu vuc song; Theo doi, gidm sat viéc thuc hién cac
chwong trinh, du 4n lién quan dén khai thac, str dung tai nguyén nudc trén luu vire song.

5.KET LUAN

S6ng Ma 1a song lién qudc gia b ngudn nude twong ddi doi dao nhung do diéu kién
dia hinh, sy phan b khong déu theo khong gian va thoi gian da dan dén tinh trang thira
nude, thiéu nude xay ra trén luu vyc, dac biét 1a thiéu nudc trong mua kho ki¢t va nhiéu
viing thiéu nudce tram trong.

Nghién ctru sir dung md hinh WEAP dé danh gia tai nguyén nudce luu vuc song Ma
v6i hai kich ban khac nhau da cho théiy thiéu nuéc da xay ra trén luu vuc & tat ca cac kich
ban, tap trung vao bon ving: Vung séng Budi, ving Bic song M3, ving song Cau Chay va
ving Nam séng Chu véi thoi gian thiéu nudc kéo dai tir thang 1 dén thang 4, 6. Lugng
nudée thiéu ngay cang gia ting, dic biét KB 2030+ BDKH lugng nude thiéu nhiéu nhit va
thoi gian thiéu nude lién tuc tir thang 1 dén thang 6. Can co6 cac giai phap dé khic phuc
tinh trang thiéu nudc nay. Trén co s& do nghién ctu d8é xuét ba nhom giai phap dinh huong
nham giam thiéu tic dong do thiéu nude trén luu vuc song Ma.
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EVALUATION OF WATER RESOURCES OF MA RIVER BASIN
UNDER CLIMATE CHANGE SCENARIOS IN THE FUTURE

Nguyen Thi Mui, Le Thi Thuong
ABSTRACT

Water is a natural resource that is particularly important for socio-economic
development and environmental protection. For recent years, along with rapid economic
and social development, the climate change has made an intensive pressure on the use of
water resources; thus it is necessary to assess and use water resources properly. This
study used WEAP model (Water Evaluation and Planning System) to calculate the water
balance of Ma river basin based on two scenarios (i) scenario of the current situation in
2015, (ii) scenario of socio-economic development up to 2030 with consideration of
climate change. The study results shows that water shortages have occurred in four deltas
and coastal areas of Ma river with the lack of water not only increasing in volume but also
prolonging the time under scenarios.

Keywords: Water resources, water balance, Ma river, WEAP model.
Ngay nop bai: 23/10/2018; Ngay guwi phan bién: 19/11/2018,; Ngay duyét dang: 6/8/2019.
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SU HQI TU THEO TRUNG BINH VA LUAT YEU SO LON CHO
MANG KEP CAC TAP NGAU NHIEN VA CAC TAP NGAU NHIEN
MO TRONG KHONG GIAN BANACH

Pham Tri Nguyén®
TOM TAT
Trong bai bao nay, ching tdi thiét Idp s héi tu theo trung binh va lugt yéu sé lén
cho mang kép cac tap ngau nhién va cac tap ngau nhién me trong khéng gian Banach.

Tir khoa: Héi tu theo trung binh, lugt yéu sé lén, khdng gian Banach, compact khd tich déu.

1. PAT VAN BE

Nam 1986, Puri va Ralescu [8] dua ra khai niém tap ngau nhién mo, dé dugc xem
nhu 13 sy m& rong mot cach tu nhién cua cac tp ngau nhién, va tir d6 nhiéu dinh ly giéi
han vé céc tap ngau nhién m& da dugc nghién ciu va thiét 1ap. Chiang han, mot sé két qua
nghién cau vé luat manh sé 16n d6i vai cac tap ngau nhién mo c6 thé tim thay trong céc
bai bao [4], [5], [6],... Tuy nhién, cac két qua nghién ciu vé sy hoi tu theo trung binh va
luat yéu sb 16n ddi véi cac tap ngau nhién mo thi hau nhu rét it. Muyc dich cua bai béo nay
la nghién ctiu va thiét 1ap mot s6 két qua vé su hoi tu theo trung binh va luat yéu sé I16n ddi
véi mang kép cac tap ngau nhién va cac tap ngau nhién mo trong khdng gian Banach.

2. TAP NGAU NHIEN VA TAP NGAU NHIEN MO

Trong bai béo nay, ky hiéu = Ia khong gian Banach vai chuan || .

|, khong gian lién
hop cua = dugc ky hiéula E*vaB = 14 o - dai s6 Borel cua =. Voimditap A C =,
clA va coA laky hiéu bao dong va bao 1di cuatap A. Goi ¢ = (twongung: cc = ) la
tap hop tat ca céc tap con compact khéc rdng (twong wng: compact 16i khac réng) cua =.
Trén ¢ = , tatrang bi cac phép toan nhu sau
A+B= a+blacAbeB
M= Xala€ A

Trong 46 A BEc Z . Chlyriang ¢ = khong phai la cac khong gian tuyén tinh vi
noi chung khong ton tai phan tr di cia A € ¢ £ . Ngoai ra, khi A va B 1a céc tap dong bi
chan thi A+ B ¢6 thé khong phai 1a tap dong. Tuy nhién, néu A B€c = thi A+Bec = .
Hon nita, néu A, B€cc = thi A+Becc = . V6i ABec =, khoang cach Hausdorff

d, A;B cia A va B vachuan HAHH cua A duge dinh nghia boi

1Tru“(ing Pai hoc Pién luc, Ha Noi
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dH A;B = max supinf Ha - bH,supirJf Ha - bH

alA blB biB alA
o], =a. A 0 = supfa]
alA

Ky hiéu €, F ,P 13 khong gian x4c suat. Sigma dai s6 Borel cia ¢ = sinh boi ho
cactap U = Ae€c Z :ANU =@ ,voi U latapmotrong =, vand dugc ky hieulaB ¢ =

Pinh nghia 2.1. ([2]) Anh xga X :Q — ¢ £ duwoc goi 1a tdgp (compact) ngau nhién,
néuvéimei BEB ¢ = thi X ' B €F .

Ta ky hiéu S.= feELQE :fw €X w hec

trong d6 L €, = 1a khong gian Banach céc phan tir ngau nhién f : Q — = thoa
man EHfH < 0.

Pinh nghia 2.2. ([7]) Tdp ngdu nhién X : 0 — ¢ = duoc goi 1a kha tich néu Sy = 9.

Chi ¥ ring tap ngAu nhién X 1a kha tich khi va chi khi bién ngiu nhién HX W HH la

kha tich. Ky vong cua tap ngau nhién X dugc Aumann dua ra trong [1] nhu sau.
Pinh nghia 2.3. ([1]) Ky vong cua tdp ngau nhién kha tich X, ky hiéu EX, duwoc

dinh nghia boi EX = Ef : f€S§ .

Cha y ring EX c6 thé khong phai 1a tap doéng (xem [7]). Tuy nhién, néu
EHCOX wH < oo thi ta c6 thé dinh nghia E coX = Ef:feS ., vata co
H CO.

E coX €cc = (xem [3]).

Véi AB,C,Dec = , A€ R va X,Y Iacéc tap compact, ta c6 mot s tinh chat
vé khoang cach Hausdorff nhu sau
d, MAB <Nd, A B
d, 4B <d,6 AC +d, C;B
d, A+C;B+D <d, AB +d, C;D
d, codjcoB <d, A;B
d, EcoX;EcoY < Ed, X;Y .
Ngoai ra, néu cc tap compact A, A,A,B,B,B, thbaman A CACA,B CBCB,
thid, 4B <max d,6 A;B, ,d, A;B <d, A;B, +d, A;B,
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Mang kép cac tap ngau nhién X,:i>1j>1 duoc goila doc lap (twong tng:
doc lap doi mot) néu mang kép cac sigma dai 6 o XZ_]_ :i>1,7>1 ladoc lap (tuong
ung: doc lap doi mot).

Mang kép céc tap ngau nhién X :i>1;j>1 duoc goi la compact kha tich déu (viét tit 1a

<eg.
H

Tiép theo, ching ta trinh bay mot sé khai niém vé tap ngau nhién mo. Mot tap mo

CUI) néu véi mdi ¢ > 0 t6n tai tap con compact K_ctac =z saocho sup E\X.I, o
i>1,5>1 ijre

trén = la anh xau : = — [O; 1}. Ky hiéu F = 14 tap hop tt ca cac tap mo u thoa man

cac diéu kién sau
(@) w la ntra lién tuc trén,

(b) suppu=-cl x€=:u = >0 latap compacttrong =,
€ zeZ:uz =1 =0.
Véimditapmo u € F =, tap a- mic L u dugc dinh nghia

Lﬂu: rE€EZ:ur >a ,Voiae 0.
Cha y rang, hai tap mo 1a bang nhau khi va chi khi cac tap « - mic cia ching tuong
g 1a bang nhau va tap mo w14 nira lién tuc trén khi va chi khi L wu latap dong trong =

vaoi moi o € 0;1|. Ngoai ra ta con dinh nghia

L'u=c z€Z:u z >a ,vsi ac|0l .

(a3

Céc tap L u va L'u la céc tap compact trong =, hon nira ta c6 thé kiém tra duoc

ringL u=()Lyu va Lu= cl{U Ldu}.

A< B>«

Véi u,v € F' 2 va XA € R, cutric tuyén tinh trén F' = duoc dinh nghia
u+v xr =supmin u y ,v 2z ,

y+z=x

u X'z, khi A= 0
Au = .
I, z,khiA=0.

Khi d6 voi mdi o € 0;1],tacé
L ut+v =Lu+Lpy,
L Au = AL u.
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Bao 16i cou cua 4 € F = duogc dinh nghia cou ¢ =sup a € 0;1|: 2 € co Lu
Khidé L cou =co L u ,véimoi o€ 0;1].

Trén F' = taxétmetricd  w,v = supd, Lu,L v,
0 } H « «
ac o;l

w =d ul =suplu
oo o 0 a
a€ 0:1]

véi moi u,v € F 2 . Khi d6 véi mdi u€ F = ta dinh nghia

Pinh nghia 2.4. ([7]) Anh xg X : Q — F = duoc goi la tdp ngau nhién mo néu
L X latdp ngau nhién véi moi a € 0;1].

Tap ngau nhién mo X duoc goi 1a bi chan kha tich néu Hsupp XHH 1a bién ngau

nhién kha tich. N
Pinh nghia 2.5. ([2]) Ky vong cua tdp ngau nhién mo bi chan kha tich X', ky hiéu

EX,lamgttgpmotrén = thoamanvéimoi a € 0;1| thiL EX =E L X .
V& su ton tai va duy nhat cua ky vong cua tap ngiu nhién mo ta c6 thé tham khao
trong [8]. NgoairatacOL FE coX =F L coX

Mang kép c4c tap ngau nhién mo X,:i>1j>1 duoc goi la doc lap (tuong
tmg: doc lap déi mot) néu mang kép cac tap ngau nhién LX, :i>17>1 ladoclap
(twong tmg: doc Iap doi mot) véi moi a € 0; 1].

Mang kép cac tap ngau nhién mo Xij :4>1,7>1 duoc goi la compact kha tich
déu (viét tat 1a CUI) néu véi mdi € > 0 ton tai tap con compact K cia ¢ = sao cho

vaimoi o € 0; 1] thi sup EHL{\X..I <e.

i>1.j1 i LXK,

L?
Sy hoi ty theo trung binh cap p > 0 (twong Gng: theo xac suat) duoc ky hiéu la —
P
(twong ng: —>). Chl y rang, su hoi tu theo trung binh kéo theo su hoi tu theo xac suat.

Vi hai s thyc m va n, ta ky higu m v n = max {m, n}

3. SU HOI TU THEO TRUNG BINH VA LUAT YEU SO LON CHO MANG KEP
CAC TAP NGAU NHIEN VA CAC TAP NGAU NHIEN MO

B dé sau (chi tiét xem [9], B6 dé 3.1) la cong cu dé chiang minh két qua chinh cua
muc nay.
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B6 d83.1. ([9]) Giasr A€ ¢ E va{a, :m>1n > 1{1amaing kép cac 6 thue
khong am. Néu

m n
o1
ZZ% < m*nfva max a. — Okhi mvn — o

=l =l monP 1sismi<jsn U
véi o >0, B >0,th
1 & 1 o _
dH (manﬁ L:ZI =1 m°n® ; = aa:jCOAJ — Okhim v n — oo.

Pinh 1y3.2. Gia sir {Xij ci>152> 1} la mang kép cac tdp ngau nhién trong
c = doclap déi métva CUL. Khi dé

1 lI‘1
( ZZX ZZECOX —0 khi mv n — oo

71]1 Ll}l
va do do

mon m n P
( 22X, —ZZEcoX —0khimvn — .

=1 j=1 =1 j=1
Chirng minh. V&i mdi € >0, vi {XZ_]_ i>1,7> 1} la mang kép c4c tap ngiu

nhién trong ¢ = thoa mén diéu kién CUI nén ton tai tap con compact K_cuac = sao
chovéimoi 2>1,57>1
Bl 1, ) <o
X K,

Do tinh compact cua K nén tdn tai {c c cp} < K _ sao cho

e
p

K, cUB(ct;s) ,0ddy B c;e = z€c & :d, T3¢, <€ .
t=1

Véimdi 4> 1,5 > 1, ta dinh nghia cac tap ngau nhién trong ¢ = nhu sau

va o Y =Y

{XUEKr}
Chay rang véi moi 7 > 1,5 > 1 thi
Y = ch py VAEL = P(Y, =c).

121



TAP CHI KHOA HQC TRUONG PAI HOC HONG PUC - SO 45.2019

Theo bt dang thirc tam giac

ii){ 7ZZECOX <d, Li y X ,Li " X I
i=1 j=1 v i=1 j=1 mn =1 j=1 u mn =1 j=1 ¥ Xek
1 m n 1 m n
d |— X I ; Y.
Ty mn;; i X, ek, ’mn;; ij

m o n p m n

1
RS »» e
i=1 j=1 t=1

1 m P 1 b

+dH 7ZZZCP€ ¢ Zcoctﬂl’Q:cti
N =1 j=1 t=1 mni:lj:lt:l

+d, —Zm:ZEcoYU Econ,jI {EK;

i=1 j=1 J=1
+d_|— EcoX 1 EcoX
# mn,zljzl K {EK} 721;
=(C))+(C,)+(C,) +(C,)+(C,)+(C,)
Ta danh gia (C|) — (C,) nhu sau
Vsi (C)), taco
[ nlz;]z; ij’ Z;]Z; i XGK ]
m n 1 m n
<ZZ[ 0oxXek | 7] X, #K. ]+ 1218 zy X, K.
i=1 j=1 H i=1 j=1

Do d6 Véi moi m >1,n > 1thi:

IS =

11]1 11]1

Vsi (C,), bei cach xay dung Y tacé

m 1 m n
ZZ Zj Xe[( 77222] Sizzd XUIX €K, ’1/2] <E€.

mnll]l mn11]1 mn11j1
Do d6 Ed, §j§j . ,—§:§ Y, |<
mn71]1 71]1

V6i (C,), dit M = max

1<t<p

H ,taco
H
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=1 j=1 t=1 =1 j=1 t=1

[ ZZZdw;—ZZZmY—ﬂ

ZZ

=1 j=1

—P Y =c
i t

m n

1&2%4%»122

cP Y,}, =,
t=1 PN = =1 ‘

t [

-

| s

—_
~—————

ij t

m n

l[ -PY =¢
- - Yi=¢,
i=1 j=1 v

V6i (C,), tr B6 @& 3.1 véi m Vv n dulon, taco

[ iiZcP Y =c, ; iiZCocP Y =c,

mn =1 j=1 t=1 N =1 j=1 t=1

m n m n

S;d [ ZZC]P’ Y =c, ;LZZCOCtP YU =c,

=1 j=1 mn -1 j=1

Vsi (C,), boi cach xay dung Y, ta c6

d, [1i g ECOY;J.;Li s EeoX, 1 XUEKK]

mn =1 j=1 mn =1 j=1

gizm: , d, EcoY s EcoX 1 < L iiEd Y y X 1 <e.

¥ XeK, T i X, €K,
mn - j=1 mn =1 j=1

Vsi (C), tacod

Két h0'p cac danh gia ¢ trén, ta thu dugc
m n m n 71/2
ZZX ZZECOX S58+Mp(mn) .
mn ;=1 j=1 mn =1 j=1

Cho m V n — oo, bai tinh tlly y cua € , ta thu duge diéu phai chang minh.
Trong két qua tiép theo, chung ta thiét 1ap su hoi tu theo trung binh va luat yéu sé
I6n cho mang kép céc tap ngau nhién mo.
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binh ly 3.3.Gia si {Xz_j 12152 1} la mang kép cac tap ngau nhién mo trong F =
dse |dp doi mgt va CUI, va véi mai € > 0 ton tqi phan hogch hit han 0=, <a, <..< a =1

cua [0;1] saochovéimei i >1,j>1: maxEd, L X ;LX <e.
1<k<p - ) k™"

. 1 m n 1 m n Ly .
Khi do doo (Ez z]=1Xl]'Ez Z.=1EC0Xij)—)Okh| myv n —» 0

m n m n P
vddodo’dw( DI I ZZECOX j—>o khim v n — oo,
mn =1 j=1

mnzl]l

Chiétng minh. Véi mdi € >0, ton tai phan hoach hitu han 0 = o <o <..<a =1

cua [0;1] saochovaimoi ¢ >1,7>1: max Fd, L+ X LX <e.
1<k<p
Taco
sup d[ EZLX —EZLECOX
o <a<oy mn/l/l 11]1
ZZ X, —ZEF EcoX | +d, EZL EZL EcoX]
mnll]l zl]l 11]1 ! zl]l
LYy X —gmsz BeoX |+, ZZL X, —ZZL EcoX]
mnll]l 1131 ll]l 11]1
+24 [ YL BoX i~ YL EcoX]
mn -1 j=1 mn = j=1
<d [y X—m L BoX, | 4, "UX—W "L FooX
2— Ed X L X
ZZL X —fZL BeoX |+, ZZL X, —ZZL BeoX | +2
mnl]]] zl]l l]]] ll]l
Do d6
1 m o n 1 m n 1 n 1 m n
d [—ZZX,—Z ECOXJ max sup d [ ZZL X;—>Y>L EcoX,,]
“mn i=1 j=1 " mn i=1 j=1 ! Isksp 0 <0S0y, mn = j=1 “ " mn i=1 j=1 ¢ Y

1 m n 1 m o n
< max d, [%;;Lak)(”, L ;LakEcoX ]
+made[ifiL+ X LySyr EcoX.,]+28.
1<k<p mn o a Oy Y mn g o Oy U]
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Tu d6 suy ra
1 mon 1 mon
Ed X — FcoX |< Fmaxd, | — L X — EcoX
mn;; mn;; j k< [mn;u i “’mn;; B “j
1 mon 1 mon
+Emaxd, | — L X ;— L' FcoX |+2¢
1<k<p mn GG T S G ij

SiEd [ S X —iiL EcoX]

11]1 11]1
+ZEd [—ZZE X; LZZL ECOX]-I—QS
i=1 j=1 nzl]l

Vé6i k=1, p, &p dung Binh ly 3.2, ta c6

( i X_ZZLECOXJ—)O khi mv n — oo

i=1 j=1 mnzljl

3

n

[ > _ —ZZL* EcoXJ—)Okhi mvn — o,

=1 j=1 zljl

Bai tinh tiy y cua € , ta thu dugc diéu phai ching minh.

4. KET LUAN

Két qua chinh cia bai bao 1a Pinh 1i 3.2 va Binh Ii 3.3. Binh i 3.2 thiét lap diéu kién
da cho swhdi ty theo trung binh va do d6 kéo theo luat yéu sb Ion cho mang kép céc tap
ngau nhién trong khdnggian cac tap con compact khac réng cua khong gian Banach, sy hoi
tu & day duogc xét theo metricHausdorff. Binh 1i 3.3 thiét 1ap sy hoi tu theo trung binh va
luat yéu s 1on cho mang kép cac tap ngaunhién mo trong khéng gian Banach, su hoi tu ¢
day dugc xét theo metric do .
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MEAN CONVERGENCE AND WEAK LAW OF LARGE NUMBERS
FOR DOUBLE ARRAY OF RANDOM SETS AND FUZZY RANDOM
SETS IN BANACH SPACE

Pham Tri Nguyen
ABSTRACT

In this paper, we establish mean convergence and weak law of large numbers for
double array of random sets and fuzzy random sets in Banach space.

Keywords: Mean convergence, weak law of large numbers,banach space,compactly
uniformly integrable.
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NGHIEN CUU TUYEN CHON XA KHUAN (ACTINOMYCETES)
PUQC PHAN LAP TU PAT NGAP MAN HUYEN QUANG XUONG
(TINH THANH HOA) CO KHA NANG KHANG NAM
FUSARIUM OXYSPORUM

Ha Thi Phwong', Trin Thi Hai Yén?
TOM TAT

Chuing tdi @4 tién hanh phan Idp duwoc 18 ching xa khudn khac nhau tir dat ngdp man
huyén Qudng Xuwong, tinh Thanh Hoa. Ter dé, Xac dinh duroc 10 ching cd kha nang khang ndm
Fusarium oxysporum va tuyén chon duoc 2 ching cd khd ndang khang nam manh la MD17,
MD18. Ca hai ching xa khudn MD17, MD18 déu c6 hoat tinh chitinase manh. Theo khda
phan logi cia Gause (1983), Bergey’s Manual (1989) va phuong phép phan logi cua Chuong
trinh xg khudn quéc té (ISP) cho thdy chung xg khudn MD17 c6 dac diém giong loai
Streptomyces hygroscopicus, ching xag khudn khuin MD18 c6 dac diém giong loai
Streptomyces albofaciens. Cac nghién ciiu da xac dinh duroc diéu kién thich hop cho hai ching
xa khudn ndy sinh #rirong, phét trién va sinh chdt khang nam 1a ¢ 30°C, pH = 7, NaCl 1%.

Tir khoa:Xa khudn, ddt rieng ngdp man, hogt tinh khang nam.

1. PAT VAN BE

Viét Nam 1a nuéc c¢d khi hau nhiét déi néng 4m, nhiét do trung binh 27-30°C, d6 4m
tuong ddi cao 1a diéu kién thuan loi cho su phat trién ciia nAm gy bénh trong d6 c6 nhom
nim bénh cay. Mot trong cac nhom nam c6 ngudn gbc tir dat gay hai cdy tréng, nguy hiém
trong san xuét la Fusarium. Nam Fusarium cd thé ton tai nhiéu nam trong dat, trong tan du
thuc vat va lan truyén qua hat giéng, cay nhidm bénh hozc lan truyén theo nuée va gio[13].

Dé han ché nhitng thiét hai do ndm bénh gay ra cho cay trong, dd c6 nhiéu c¢ong trinh
nghién ciru va tng dung cac bién phap dau tranh sinh hoc trong cong tac bao vé thuc vat.
Trong bai bao nay chung t6i trinh bay cac két qua nghién ciru tuyén chon mot s chung xa
khuan (Actinomycetes) dugc phan 1ap tir d¢at ngap man huyén Quang Xuong, tinh Thanh
Hoa c6 kha nang khang ndm Fusarium oxysporum hai cay trong.

2. NOI DUNG
2.1. Vat li¢u va phwong phap nghién ctru
2.1.1. Vgt liéu

Céc gibng vi sinh vat da sir dung.

! Khoa Khoa hoc Ty nhién, Trwong Pai hoc Hong Pirc
2 Sinh viéen K17 Dai hoc Su pham Sinh, Truong Pai hoc H&ng Puic

127



TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 45.2019

N4m Fusarium oxysporum gay bénh héo vang trén cay, duoc cung cap bai Trung
tam Bénh cay nhiét doi - Hoc vién NOng nghiép Viét Nam.

Xa khuan phan l4p tir dt ngap man huyén Quang Xuong, tinh Thanh Héa.

Moi trerong da sur dung: Gause |, Gause |1, Potato Dextrose Agar (PDA) [5]

2.1.2. Phuwong phap nghién cuu

Phan 1ap xa khuan theo phuwong phap dia thach trén méi truong Gause | (Phuong
phap cua Vinogradkii (1952) [5].

Xac dinh hoat tinh enzyme theo phuong phap cay chim diém. Cac chung xa khuan
nghién ctru duoc cy l3p lai 3 1an trén méi truong dia thach Gause I chtra co chit phu hop
v6i timg loai enzyme: protease (co chét 1a gelatin), chitinase (co chat 13 bot vo tom),
cellulase (co chit I bot gidy loc). Nudi cdy xa khuan trong tu 4m 3- 4 ngay, xac dinh mirc
sinh trudong cua cac khuan lac xa khuan va kiém tra hoat tinh enzyme bang thudc thir
(HgCl, thir hoat tinh protease, lugol dé thu hoat tinh kitinase va cellulose) (D: dwdng kinh
vong phan giai; cm) [10].

Xac dinh hoat tinh khang ndm theo phuong phap ddng nudi ciy va phwong phap
giéng thach (phuong phap nho dich) [3].

Phuong phap nghién ctu anh huong cua diéu kién nudi cdy dén kha ning sinh
truong va hoat tinh khang ndm cua xa khuan, bao gom céc yéu té: Nhiét do (20, 25, 30, 35,
40, 45°C), pH ban dau (5, 6, 7, 8, 9, 10), d6 man vai cac nong do NaCl: 0, 1, 2, 3, 4, 5(%).
Céc chung xa khuan duoc nudi ciy lic trén méi truong Gause dich thé ¢ cac diéu kién
tuong (mg. Sau d6 thu sinh khdi va thir hoat tinh khang nim theo phuong phap nho dich dé
xéac dinh diéu kién t6i wu cho nudi cay.

Phirong phdp dinh danh xg khuan

Céc dic diém phan loai xa khuan duoc mé ta theo Chuong trinh xa khuan quéc té
(ISP), c6 so sénh vai khoa phén loai cua Gause (1983)[9] va Bergey’s Manual (1989)[1].
Céc mdi truong phan loai xa khuan dugc chuan bi theo ISP [6,7] va Gause [9].

Quan sat dic diém hinh thai: Tién hanh nudi cdy cac chung xa khuan duoc tuyén
chon trén méi trudng Gausel, quan sat cac dic diém hinh thai caa xa khuan.

Quan sat dai thé: Xa khuan duoc nudi ciy trén méi trudng Gause | ¢ nhiét d6 phong,
sau 7 ngay lay ra quan sat cac dic diém: Kich thuéc khuan lac dé biét toc do phat trién,
hinh dang, dic diém cua bé mat, mép khuan lac, mau sic khuan lac mat phai, mat trai, mau
sac cua mdi truong do sac to xa khuan tao ra[7].

Quan sét vi thé: Xa khuan dugc nubi ciy trén méi truong Gause I c6 dat lamel
nghiéng 45° trén bé mat méi trudong. Sau 7 ngay nudi ¢ nhiét ¢ phong ldy lamel ra quan
sat hinh dang cudng sinh bao tur, bao tir dudgi kinh hién vi [8].

2.2. Két qua nghién ciru va thao luan

2.2.1. Két quda phan ldp va tuyén chon so b cac ching xg khudn tir dat ngdp man
Qudang Xiwrong cé kha néing khdng nam Fusarium oxysporum
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Tir 10 mau dat liy ¢ cac khu vuc khéc nhau tai song Nham, huyén Quang Xuong,
tinh Thanh Hoa, ching t6i da phan 1ap va thuan khiét dugc 18 chung xa khuan ki hiéu tir
MDI dén MD18.

Tién hanh tuyén chon so bd cac chung xa khuan c6 kha nang sinh tdng hop chat khang
namFusarium oxysporumtheo phuwong phap ddng nudi ciy [3]. Két qua cho thiy 10 trong s6
18 chung xa khuan phan lap duoc ¢ kha niang sinh tong hop chat khang nam Fusarium
oxysporum (chiém 55,56%). Trong do, ¢6 2 chung c6 hoat tinh khang nam manh la MD17,
MD18 (chiém 11,11%).

MD12 MD13 MD16 MD17 MD18
Hinh 1. Kha ning khing nim F. oxysporum cia cac chiing xa khuén
2.2.2. Két qua xdc dinh kha ndng sinh enzyme ngoai bao cia cac ching xa khudn

Theo Ismet Ara va cong su (2012), kha niang ddi khang cua xa khuan véi nam la do
kha ning sinh tong hop hai nhém hop chét sinh trueang. Mot 13, khang sinh nhém polyen
c6 tac dung phé hity mang sinh chat din dén pha v chirc nang thim chon loc cua té bao.
Hai 13, enzyme chitinase, glucanase pha hay thanh té bao ciia nam. Mat khac enzyme ngoai
bao con c6 vai trd phan giai cac hop chét hitu co gitip xa khuan tan dung ngudn dinh
dudng tir méi trudng cho sinh truéng va phét trién [11].

Nham muc dich xac dinh co s& kha nang khang nam va vai trd phan giai cac hop
chat hitu co co trong dat ngap man, ching t6i da tién hanh thir kha nang hinh thanh céac
enzyme ngoai bao: protease (co chat 1a gelatin), chitinase (co chat 1 bot vo tom), cellulase
(co chét 1a bot gidy loc) theo phuong phap cdy chim diém trén méi truong dia thach
Gausel. Két qua thu dugc & bang 1.

Béang 1. Hoat tinh enzyme ngoai bao ciia cac chiing xa khuin

(Pon vi: cm)

P , Kich thudc vong phén gidi
Kihicu ching Protease Cellulase Chitinase
MD1 1,2+0,1 16+0,1 16+0,1
MD2 0,7+0,0 24+0,1 2,0+0,1
MD3 2,0+0,2 2,1+0,1 2,1+0,3
MD4 16+0,1 09+04 1,8+0,1
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MD5 1,8+0,1 1,0+0,3 2,1+01
MD6 1,7+0,2 1,2+0,3 20+0,1
MD7 09+ 0,2 18+ 0,1 20+0,2
MD8 1,3+0,2 0,6+0,1 10+£0,1
MD9 1,0+£0,2 06+0,1 08+0,1
MD10 - 13+0,1 10+0,1
MD11 - 1,4+0,1 22+0,1
MD12 - 1,0+ 0,2 18+0,1
MD13 2,5+0,2 1,2+ 0,2 20+0,1
MD14 2,3%+0,3 22+01 16+0,3
MD15 28+0,1 16+0,1 1,4+ 0,2
MD16 1,6 +0,2 1,3+0,2 22%01
MD17 08+0,1 1,1+0,2 2,3+0,2
MD18 26+0,2 15+0,1 24+0,2

Két qua cho thay da s6 cac chung xa khuan phan lap duoc tir dit ngap man huyén
Quang Xuong, tinh Thanh Hoa déu c6 kha ning sinh cac enzyme ngoai bao cellulase, chitinase
va protease. Két qua nay phu hop véi quan diém cua Nguyén Lan Diing (2000) [4] va Bién
Vin Minh (2006) [12] cho rang xa khuan ¢ kha nang sinh nhiéu loai enzyme ngoai bao.

So sanh voi két qua ciia Pao Thi Budi (2013) tuyén chon va nghién ciu hoat tinh
sinh hoc cua mot s chung xa khuan phan 1ap tir dit ngap man huyén Tinh Gia, tinh Thanh
Hoa c6 13.34% chung xa khuén c6 hoat tinh ezyme protease manh, 13,34% chiing c6 hoat
tinh ezyme cellulase manh, khong c6 ching xa khuan niao c¢6 kha ning sinh enzyme
amylase, kha niang sinh enzyme chitinase chua dwoc nghién ciru; diéu d6 cho thay ty 18
chang xa khuan tir dat ngép min huyén Quang Xuong, tinh Thanh Hoa c6 kha ning sinh
enzyme ngoai bao c¢6 phan cao hon nhiéu. [2]

Kha ning sinh nhiéu loai enzyme ngoai bao gitip cac chung xa khuan tan dung dugc
nhiéu nguon dinh dudng trong moi truong dé sinh trudong va phat trién. Dac biét, cac
chung c6 hoat tinh khang nim déu c6 hoat tinh enzyme chitinase manh. Nhu vay c6 thé noi
kha niang sinh tong hop enzyme chitinase da gop phan ting kha ning khang nim cua céac
chung xa khuan.

a) Hoat tinh protease b) Hoat tinh cellulase ~ ¢) Hoat tinh chitinase

Hinh 2. Kha ning sinh enzyme ngoai bao ciia cac chiing xa khuin MD16, MD17, MD18
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2.2.3. Két qua khdo sét dnh hweng cia cdc diéu kién nudi cay 1én sy sink truong,
phét trién va kha nang khang nam ciia mét sé chiing xa khuan phan ldp duoc

Tur két qua xac dinh kha nang sinh enzim ngoai bao vakét qua tuyén chon kha ning
khéang nim Fusarium oxysporum cua cac chung xa khuan phan lap duoc & dat ngap man
huyén Quang Xuong, ching tdi lya chon 2 chung MD17, MD18 dé tiép tuc cac nghién ctu.

2.2.3.1. Anh huong cua nhiét dé 18n suw sinh truong, phét trién va kha ndng khdng
nam cua ching xa khuan MD17, MD18

Pé nghién ctru anh hudng cua nhiét do 18n sy sinh truong, phét trién va kha ning
sinh chit khang nim cua 2 chung xa khuin MD17 va MD18, ching tdi st dung cac thang
nhiét do nhu sau: 20°C, 25°C, 30°C, 35°C, 40°C, 45°C. Hai chiing xa khuan dugc nudi cay
lic (200 vong/phut) trong méi trudng dich thé Gauze | véi thoi gian 120 gio. Két qua xac
dinh sinh khi va hoat tinh khang nim bang phuong phap giéng thach dwoc trinh bay ¢
bang 2 va hinh 3.

Bang 2. Anh hwéng cia nhiét dd 1én sw sinh trweéng, phat trién va kha niing sinh chat
khang nam cua 2 chiing xa khuan MD17 va MD18

nudi cay
MD17 MD18 MD17 MD18
20°C 12,24 £ 0,03 11,27 £ 0,14 1,7+£0,00 1,9+ 0,06
25°C 14,56 + 0,12 15,63 £ 0,12 2,3+0,06 2,5+0,00
30°C 19,20 + 0,06 18,74 + 0,18 3,1+0,06 3,5+0,06
35°C 11,27 £ 0,17 12,00 + 0,06 1,9 £ 0,06 2,1+0,12
40°C 6,04 £ 0,18 7,40 £ 0,06 1,0+£0,12 1,2+0,12
45°C 0,00 + 0,00 0,00 + 0,00 0,0+ 0,00 0,0+0,00

Két qua & bang 2 va hinh 3 cho thay ca 2 chang xa khuan MD17 va MD18 déu
sinh trugng tot ¢ nhiét d6 20°C dén 35°C,nhung nhiét do tdi wu cho sy sinh truéng va
phat trién caa ching la 30°C, phat trién yéu hon ¢ 40°C va khong c6 kha ning sinh
truong ¢ nhiét dd 45°C. Hoat tinh khang nam cua 2 chung xa khuan MD17 va MD18
cling phu thudc vao nhiét do nudi ciy, ca hai chung nay déu sinh chit khang nam
Fusarium oxysporum manh nhat khi nudi cay ¢ 30°C. Nhu vay, 30°C la nhiét d6 thich
hop nhét cho sinh truong va kha ning sinh chat khang nim F.oxysporum cia 2 chung xa
khuan MD17 va MD18. Vi vay, chdng toi chon nhiét do 30°C dé nudi cay trong cac
nghién ctu tiép theo.

131



TAP CHI KHOA HQC TRUONG PAI HOC HONG PUC - SO 45.2019

Sinh khéi (mg/ml)
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Hinh 3. Anh hwéng cia nhi¢t d9 dén sinh truwéng cia 2 chiing xa khuan MD17 va MD18

2.2.3.2. Anh huong cua pH

Dé nghién ctiu anh huong cia pH 1én su sinh truong, phat trién va kha niang sinh
chat khang nim cua 2 chang xa khuan MD17 va MD18, ching toi st dung céc thang pH tir
5 @én 10. Hai chung xa khuan dwoc nudi ciy lic (200 vong/phut) trong cac mdi truong
dich thé Gauze I c6 pH ban dau la 5, 6, 7, 8, 9, 10 ¢ nhiét do 30°C vai thoi gian 120 gio.
Két qua xac dinh sinh khéi va hoat tinh khang nam bang phuong phép giéng thach duoc
trinh bay & bang 3 va hinh 4.

Bang 3. Anh hwéng ciia pH Ién sir sinh trweéng, phat trién va kha niing sinh chét
khang nam cia 2 chiing xa khuan MD17 va MD18

‘ Sinh khéi (mg/mi) Puong kinh vong &c ché nam
pH ban dau Fusarium oxysporum (D-d) cm
MD17 MD18 MD17 MD18

5 6,94 £ 0,23 6,27 + 0,12 1,2+ 0,00 1,6 + 0,06

6 14,32 +0,12 | 15,03 +0,06 2,0+£0,03 2,3+£0,06

7 19,97 +0,06 | 19,65+0,03 3,2+0,06 3,5+£0,06

8 15,27 +0,18 | 15,00+0,18 2,6 £0,12 2,7+0,00

9 10,24 +£0,12 | 11,04 +0,06 1,1+ 0,00 1,9+0,12

10 3,00+ 0,03 3,22+0,12 0,0 £0,00 0,0£0,00

Két qua & bang 4 va hinh 4 cho thay ca 2 chiing xa khuan MD17 va MD18 déu c6
kha nang sinh truong va phat trién duge trén méi truong kiém hoac axit. Tuy nhién, cac
chung xa khuan nay sinh truéng va phat trién manh nhat ¢ pH = 7.

Két qua o bang 4 ciing cho thay hoat tinh khang nim cua 2 chung xa khuan MD17
va MD18 phu thudc vao pH nudi cay, ca hai ching nay déu sinh chat khang nim Fusarium
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oxysporum manh nhat khi nudi cay ¢ pH ban dau 1a 7. Nhu vay, pH = 7 1 thich hop nhat
cho sinh truong va kha nang sinh chit khang nim F. oxysporum cua 2 chung xa khuan
MD17 va MD18. Tir két qua d6, chung t6i chon pH ban diu ciia méi trudng nudi ciy xa
khuan trong cac nghién ciu tiép theo 14 7.

Sinh khéi (mg/ml)

25 4

20 A
15 -
iy —e—=NID17
0

—=-NDI8
5 |
() T T

0 10 20 30 40 50
b6 pH

Hinh 4. Anh hudng ciia @ pH dén sinh truéng ciia 2 chiing xa khuin MD17 va MD18

2.2.3.3. Anh huéng cua nong dg NaCl

Dé nghién ciu anh huong caa d6 man 1én sy sinh trudng, phat trién va kha ning
sinh chat khang nim cua 2 chung xa khuan MD17 va MD18, ching tdi st dung cac thang
nong d6 NaCl 0, 1, 2, 3, 4, 5(%). Hai chung xa khuan duoc nudi cdy lic (200 vong/phut)
trong cac moi truong dich thé Gauze | co néng d6 NaCl lan lwot 12 0, 1, 2, 3, 4, 5 & nhiét
d6 30°C, pH = 7 vai thoi gian 120 gio. Két qua xac dinh sinh khéi va hoat tinh khang nam
bang phuwong phéap giéng thach duoc trinh bay ¢ bang 4 va hinh 5.

Biang 4. Anh hwéng ciia @ man Ién su sinh trwéng, phét trién va kha ning sinh chét
khang nidm ciia 2 chiing xa khuan MD17 va MD18

Puong kinh vong tc ché nam
Fusarium oxysporum (D-d) cm

MD17 MD18 MD17 MD18
12,74 +0,21 15,27+ 0,12 2,6 £0,00 1,6 +0,06
19,67 + 0,06 19,65+ 0,03 3,3+0,06 3,4+0,06
15,32+ 0,12 15,03 £ 0,06 2,6 0,03 2,7+0,06
11,27+ 0,18 12,00 + 0,18 2,0+0,12 2,3+0,00
10,24 + 0,12 11,04 + 0,06 1,8+0,12 19+0,12
9,97 +£0,03 10,22 £ 0,12 1,7+ 0,06 1,8 + 0,06

Nong do Sinh khéi (mg/ml)
NaCl (%)

gl b~ W|DN|PFL,| O
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Sinh khéi
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Nong d6 NaCl (%)
Hinh 5. Anh hwéng ciia ndng do NaCl dén sy sinh truéng ciia
2 chiing xa khuin MD17 va MD18

Két qua bang 5 va hinh 5 cho thiy ca hai chung xa khuan MD17, MD18 déu c6 kha
nang sinh truéng, phat trién trong gidi han d6 man rong 0 - 5% va c¢6 thé sinh chit khang
nim ngay ca ¢ dd min cao hon dé man trung binh cua nudc bién 1a 3.5%. Tuy nhién, ca
ching MD17, MDI18 déu sinh truong, phét trién manh nhat va thé hién kha ning khang
nam Fusarium tét nhat & nong d6 NaCl 1%.

NaCl 0%

NaCl 3% NaCl 4% NaCl5%

Hinh 6. Hoat tinh d6i khang nim Fusarium oxysporum cia chiing xa khuén
MD18 & néng d9 mudi khac nhau
2.2.4. Két qua phan logi chung xg khudn MD17, MD18
Tir két qua quan sat dic diém hinh thai, két hop véi cac dic tinh sinh hoa do Bao
tang giéng chuan vi sinh vat thuoc Trung tdm céng nghé sinh hoc Pai hoc quéc gia thuc
hién, chiing t6i da tién hanh dinh loai hai chang xa khuan MD17, MD18. Dya vao khoa
phan loai xa khuan cua Bergey 1989 [13] va so sanh véi cac dic diém phan loai xa khuan
chuan thugc chi Streptomyces cua ISP dugc trinh by & bang 5.
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Bang 5. So sanh dic diém phan loai cia hai chiing xa khuén dé tuyén chon véi cac chiing
xa khuin chuin thugc chi Streptomyces ciia ISP

Pic diém Streptomyces hygroscopicus Streptomyces albofaciens
phan loai MD17 ISP5578 MD18 ISP5268
Mau sic KTKS Ghi Ghi, nau Tring  |Trang, tring xam
Mau sic KTCC Ghi sam Ghi, ghi sam Trang Trang, hoi vang
Iﬂmh ‘f'a”‘%’ etong Xoan 6c¢ Xoén b¢ Xoén b¢ Xoén b¢
sinh bao tir
Bé mat bao tur XU Xi XU Xi Nhan Nhan
Sic t6 tan Khéng c6 Khong c6 Khoéng c6 Khong c6

Hinh thanh melanin - - - R

Kha nang dong hoa
cacbon:

D - Glucose

+
+
+

L - Arabinose

+
+
+

D — Xylose -

| — Inositol

| ]+
1
]

Manitol

Raffinose -

Rhamnose

. ) (x1.000) |
Hinh 7. Hinh thai hé s¢i khuan ti va cuong sinh bao tir cia ching xa khuan MD17

T

| .

(x 1.000)
Hinh 8. Hinh thai h¢ sgi khuan ti va cudng sinh bao tir ciia chiing xa khuan MD18
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Két qua so sanh gitra cac chung xa khuan da tuyén chon véi cac chung xa khuan
chuan ¢ bang 5 cho thay:

Chang MD17 mang nhitng dic diém gidng loai Streptomyces hygroscopicus
Waksman and Henrici, 1948, c¢6 dic diém twong ty ching ISP 5578.

Chang MD18 mang nhimg dic diém gidng loai Streptomyces albofaciens
Thirumalachar and Bhatt, 1960, c6 dic diém twong tu chung ISP 5268.

3. KET LUAN

D3 tuyén chon dugc 10 chung xa khuan ¢ kha ning khang nim Fusarium oxysporum
gay bénh cay, trong d6 c6 hai chung khang nam manh 1a MD17, MD18. Hai ching MD17,
MD18 c6 hoat tinh khang ndm manh nhét, sinh trueéng va phat trién tét nhat & nhiét 6 30°C,
pH = 7, NaCl 1%; c6 kha ning séng sot & nhiét do 40°C, chiu min dén 5%.

Céc chung xa khuan phan lap dugc déu cé kha ning sinh nhiéu loai enzyme ngoai
bao. Biac biét, cac chung khang nAim manh déu cé hoat tinh chitinase manh.

Pa dinh loai dén loai hai chung khang nim manh. Ching déu thuoc chi
Streptomyces: chiung MD17 gidng loai Streptomyces hygroscopicus Waksman and Henrici,
chung MD18 giéng loai Streptomyces albofaciens Thirumalachar and Bhatt.
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SCREENING OF ACTINOMYCES SPECIES ISOLATED FROM
MANGROVE SOIL IN QUANG XUONG DISTRICT (THANH HOA
PROVINCE) FOR ANTIFUNGAL ACTIVITY AGAINST
FUSARIUM OXYSPORUM

Ha Thi Phuong, Tran Thi Hai Yen
ABSTRACT

Eighteen Actinomycetes strains were isolated from mangrove soil samples collected
from Quang Xuong district, Thanh Hoa province. Among them, 10 Actinomycetes strains
were found to have antifungal activity against Fusarium oxysporum. Two Actinomycetes
strains exhibited strongest antifungal activity named MD17 and MD18 were chosen for
further studies. Both selected strains MD17 and MD18 were able to produce high chininase
activities. The two selected strain were then classified according to Gause's classification
(1983), Bergey's Manual (1989) and the Classification method of International Streptomyces
Program (ISP). The results showed that the two strains belonged to Streptomyces genus,
strains MD17 and MD18 shared the closest relationship with Streptomyces hygroscopicus
and Streptomyces anifaciens, respectively. In addition, the results of our study indicated that
temperature of 30°C, pH = 7, and 1% NaCl was found to be favourable conditions for the
growth and antifungal activity of two selected strains.

Keywords: Actinomycetes, mangrove soil, antifungal activity.

Ngay nop bai: 23/10/2018; Ngay gui phan bién: 19/11/2018,; Ngay duyét dang: 6/8/2019.
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ANH HUONG CUA NGUYEN TO Sb PEN TiNH CHAT QUANG CUA
MANG Ge/Si PONG PHA TAP Sb VA P

Lwong Thi Kim Phwong'
TOM TAT

Cau trlc ving ndng lwong cia Ge 6 thé bj thay doi néu tao ra mét #ing sudt cdang va
pha tap dién tir trong mang Ge. Dieu nay lam cho khd ndng phat quang cia Ge duwoc cdi
thién ddng ké. Trong bai béo nay, chiing toi dé xuat mét cach tiép can méi dé tang nong do
cac nguyén to pha tap trong mang nén Ge bang ky thudt dong pha tap tir hai nguon rdn
GaP va Sb. Mang Ge duoc ldng dong trén dé Si (100) bang phwong phap epitaxy cham
phan tiz MBE (Molecular Beam Epitaxy). Phép do phé nhiéu xa dién tir phan xa ndng
leong cao RHEED (Reflection High Energy Electron Diffraction) diroc dung dé danh gia
chdt lwong bé mat ciia mau ciing nhw chdt heong tinh thé cia mang Ge. Anh huwéng cua
nguyén to pha tap thiz hai (Sb) téi cdu tric va tinh chdt quang cia mang Ge duwoc tdp
trung nghién cizu. Nhiét @3 cuia nguon Sb dwoc khdo sat trong khodng 257-300°C va
nhiét do tang truong dwoc thay doi tir 140-230°C. Khd nang phét quang cua lép Ge
dirgc khao sat bang thiét bi do phé hupnh quang. Phép do hiéu ing Hall duwoc sir dung
dé xac dinh mdt d¢ dién tir da kich hoat trong mang Ge. Trén nén vit liéu Ge pha tap
dién tir mdt dg cao, diode phat quang da dwoc nghién ciu, ché tao va khdo sat cac tinh
chat quang dién dac trung.

Tir khoa:Ge, dong pha tap,GaP va Sh, mdt dg dién tir, phé hupnh quang.

1. PAT VAN BE

Su giam kich thuéc cua cac vi mach dua trén cong nghé CMOS (Complementarry
Metal Oxide Semiconductor) dang tién dan dén murc téi han. Hon nita, téc do xur Iy cua
cdng nghé nay ciing chi dat ngudng thip hon nhiéu so véi cac cong nghé khéc. Nguyén
nhan chinh 12 do su tré cua cac thanh phan ty tré mic bén ngoai mach [1]. Chinh vi vay
viéc xay dung mot hé thdng lién két cac linh kién khép kin trong céc IC (Intergrated
Circus) dang 1a mot hudng di kha quan trong viéc ¢é thé nang cao duoc téc do xu ly. Dé
dat duoc didu nay thi phai tim duoc vat liéu thay thé cac thanh phan RC hoic sir dung mot
tin hiéu khac khong phai tin hiéu dién dé loai bo hoan toan thanh phan RC (Resistance
Capacitance). Giira nhimg huéng tiép can trén thi thiét ké mot hé thong lién két bang tin
hiéu quang twong thich véi cong nghé CMOS dang ndi 1én nhu mot giai phép kha quan
nhét [2]. Hé théng quang bao gdom céc thanh phan chinh nhu: Ngudn phat; module chuyén
tin hiéu; kénh dan séng; bo nhan tin hiéu [3]. Hau hét cac thiét bi trén da duoc phat trién

! Phong Quan ly Pao tao Sau Pgi hoc, Truong Pai hoc H(;ng Duic
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trén nén CMOS véi bang thong 16n, duy nhat phan ngudn bom van con la van dé nan giai
khi n6 chua thyc sy tuwong thich vai cong nghé nay [4].

Vi vay, nhiéu huéng tiép can dé giai quyét vin dé nay da duoc dua ra nhu nghién
ciru kha nang phat quang cua céac loai vat liéu trén nén Si [5-9]. Tuy nhién dén thoi
diém nay, van chua c6 cach tiép can nao 1am cho Si c6 hiéu suat phat quang manh &
nhiét d6 phong. Mot sb khao sat gan day vé kha ning phat quang ctia mang Ge da chi ra
rang, khi thay d6i cdu truc ving niang lwgng cua nguyén tir Ge bang cach tao ra tng suét
cang dong thoi pha tap dién tir trong mang Ge thi cau tric ving ning luong caa nd bi
thay ddi [10]. Ttr 6 1am cho Ge tir mot vat liéu ban dan chuyén tiép xién thanh vat liéu
ban dan chuyén tiép thang véi hiéu suat phat quang cao [10-12]. Hon nita, mang Ge c6
thé tang truong truc tiép trén dé Si bang k¥ thuat ting truong hai budc véi chat luong
tinh t&t va ph hop cho nhitng tng dung quang dién tir [4]. Cac nghién ctru di chi ra
rang, so véi hudng tao ra tng suit cing thi huéng pha tap dién tir vao mang Ge to ra
hiéu qua hon trong viéc nang cao kha ning phat quang cia mang Ge [13]. Bé pha tap
dién tir vao 16p Ge, ching ta thuong pha tap cac nguyén té thuoc nhém V trong bang hé
théng tuan hoan nhu P, Sb hoic As. Vi khi té hop va thay thé vi tri cua Ge trong mang
nén, cac nguyén té nay chi tham gia lién két véi 4 nguyén tir Ge 1an can va thira ra mot
dién tir. Trong bai bao nay, chung téi dua ra mot cach tiép can méi dé tang n6ng do dién
tr tong cong trong 16p Ge. Vi d6 hoa tan cua mdi nguyén té trong vat liéu nén I1a hoan
toan xac dinh nén ta c6 thé taing mat do tong cong cua dién tir bang cach sir dung ky
thuat ddng pha tap. Trén co s d6 ching t6i da nghién cttu mang Ge pha tap dién tir mat
d6 cao sir dung ky thuat ddng pha tap P va Sb. Trong nghién ciru nay, P duoc t6 hop
vao mang nén Ge tir nguon ran GaP vi P duoc phan tach tir nguén GaP ¢6 hé sé dinh 16n
gap 10 lan so vé6i phét pho duoc tao ra tir ngudn khi PH; thong thuong khi mau dugc
ché tao bang phuong phap CVD [14]. Biéu tha vi la ban kinh nguyén tir cua P (128 pm)
nho hon 10% so voi Ge (137 pm) trong khi ban kinh nguyén tir caa Sb (159 pm) Ion
hon 16% so véi Ge. Do d0, cac truong két hop ciia P va Sb trong mang tinh thé Ge c6
thé dugc bu dip 1an nhau va cho phép ting ndng d6 hoa tan tong caa nguyén t pha tap
trong Ge. Theo hiéu biét cua chung t6i, cho dén thoi diém hién tai chi méi c6 két qua vé
viéc pha tap riéng P hoac Sb trong Ge [14-15] ma chua c6 két qua vé viéc pha tap dong
thoi cua cac nguyén té do trong Ge.

2. THUC NGHIEM

Mang Ge duoc lang dong trén dé Si bang cach sir dung hé thdng MBE tiéu chuan
VGi &p suat nén thap hon 3+5x10™"%orr. Nhiét dwoc cung cip o hai ving trén ngudn
Knudsen 1am cho Ge bay hoi véi téc do bdc bay khoang tir 2 dén 5nm/pht. Cac nguyén té
Sb va P duoc to hop vao mang nén Ge tir cac ngudn ran Sh va GaP trong cing qua trinh
ling dong cua I6p Ge. Cac ngudn ran nay dugc lap dat trong budng ting truong MBE. Chu
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y rang khi ngudn GaP duoc nung nong thi xay ra sy phan tach thanh cac nguyén té Ga va
P, tuy nhién nho ¢6 cau tao dang bay cua ngudn ma hau nhu chi c6 nguyén té P duogc thoéat
ra khoi ngudn dé to hop vao mang nén Ge [14].

Pé Si phang co dinh hudng (100) va duoc pha tap tir nguyén t B (loai n). Bé mat dé
dugc lam sach qua 2 giai doan: giai doan xur ly hoa hoc va giai doan xtr ly nhiét trong
buong MBE [16]. Sau khi hoan thién quy trinh 1am sach mau, quan sat RHEED cho thay
su xuat hién rd nét caa vach (2x1) dic trung cho sy tai cau tric bé mat cua Si. Mot cong
tic cap nhiét duoc gin ¢ mat phia sau cua dé Si dé xac dinh nhiét do tang truéng véi do
chinh xé&c khoang + 20°C.

Kiéu tang truong cua mang Ge trong qué trinh ling dong dugc quan sat bang thiét bi
RHEED duoc lap dit trong budng ting truéng MBE. Thiét bi nay cho phép quan sat kiéu
tang truang cua I6p Ge ngay trong qué trinh ling dong. Nho vao phd nhiu xa dién tir phan
xa nang luong cao RHEED véi chum dién tir téi gan nhu song song véi bé mat mau. Do
chum dién tir nay chi di sau vao vai don 16p cua mang Ge nén tur tin hiéu RHEED chung ta
c6 thé khao sat chat luwgng bé mat cia mang Ge.

Phé huynh quang cua I6p Ge duoc do khi st dung dau thu InGaAs dé thu tin hiéu
huynh quang phét ra tir mau. Mau duoc kich thich bang ngudn laser c6 budc song 523nm.
Céc phép do huynh quang duoc tién hanh & nhiét ¢ phong. Phép do hiéu tng Hall dugc
sir dung dé xac dinh mat do céc hat tai (dién tir) trong mang Ge.

3. KET QUA VA THAO LUAN

Pé khao sat anh huéng cua nong do Sb toi ciu tric cua mang Ge ching tdi sir
dung phép do RHEED dé xac dinh luong Sb c6 thé thém duoc vao Ge trong qua trinh
ddng pha tap. Bé nghién ctu viéc dong thoi pha tap P va Sb trong Ge, ching toi ¢6 dinh
nhiét do ngudn GaP & 725°C va nhiét do dé 1a 170°C. Luong Sb va s& duogc xac dinh
thong qua nhiét d6 cia nguon Sh. Hinh 1 mé ta cac hinh anh RHEED quan sét thay khi
nhiét d6 nguon Sb duoc thiét lap twong ung & 257°C (hinh a), 275°C (hinh b), 300°C
(hinh ¢) va & 330°C (hinh d.). Ban dau mang Ge ting trudng theo kiéu ting 16p mot, thé
hién qua hinh anh RHEED la cac vach soc véi sy ¢ mat cua ca vach (1x1) va vach
(2x1) khi nhiét d6 ngudn Sb ting tir 257°C dén 275°C (hinh a va b) va céc cham 3D
ciing bat dau hinh thanh. Khi tiép tuc ting nhiét d6 nguon Sb 1&én 300°C (hinh c), céac
vach (2x1) dan dan bién mat va cac chdm 3D rd rang hon. Luc ndy mang Ge dugc ting
truong theo kiéu dao (3D). Cudi cung, khi ngudn Sb duoc thiét 1ap & 330°C (hinh d),
mang Ge tré nén vo dinh hinh sau 15 phut ling dong. Vi viéc st dung k§y thuat
RHEED ching tdi c6 thé kiém soat dugc qua trinh tién trién hinh thai hoc va cau tric
ctia mang theo thoi gian thuc va nhan duoc két qua 12 ton tai mot khoang nhiét do kha
hep ciia nguon Sb tir 257- dudi 300°C ché d6 ting truong ciia mang Ge ddng pha tap P
va Sb 14 theo kiéu tirng l6p mot.
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Hinh 1. Sy thay doi ciia pho quan sat RHEED theo hwéng [100]
ciia mang Ge dong pha tap P va Sb & nhiét dd khac nhau cia nguén Sb:
(a) & 257° C, (b) tai 275° C, (c) tai 300° C va (d) & 330° C

Sy phu thudc cua phd huynh quang theo nhiét do ting truong (nhiét do dé) dugc
biéu dién trén hinh 2. Nhiét d6 dé anh huong truc tiép dén hé sé dinh cua cac phan tir pha
tap 1&n trén bé mat dé. Sy khuéch tan ngoai cua P va Sb ciing phu thudc manh vao nhiét do
tang trudng, dac biét 1a nguyén té Sb [15,17]. Vi vay, nhiét do ting truong cia mau duoc
chon khao sat trong viing 140-230°C va nhiét d6 cua ngudn Sb duoc ¢ dinh ¢ 257°C. Két
qua tir hinh 2 cho thay, khi nhiét d6 giam tir 230°C dén 160°C thi cudng do huynh quang
tang dan. Cuong d6 huynh quang dat gia tri 16n nhat tai Ts=160°C. Nguyén nhan 1a do
nhiét do dé cang thap thi hé sb dinh cua cac nguyén té pha tap tang 1én, din t6i mat do
t6ng cong P va Sb trong mang Ge ting. Tuy nhién khi tiép tuc giam nhiét do dé xudng
140°C thi cudong d6 huynh quang suy giam manh. Vi khi nhiét d6 dé thap (<170°C) thi qua
quan sat RHEED cho thay kiéu ting truong cia mang Ge trén dé Si chuyén sang ting
truong dang dao 3D voi mat do sai hong 16n trong mang tinh thé dan dén sy suy giam
manh kha nang phat quang cua Ge.

Dé nghién ciru sy anh huong cia nong do Sb dén cuong do huynh quang, ta ¢b dinh
nhiét 4o dé & 170°C va thay ddi nhiét do ngudn Sb. Hinh 3 biéu dién phd huynh quang PL
(Photo Luminescence) ¢ nhiét do phong cua cac 16p Ge dong pha tap vai P va Sb khi nhiét
d6 ngudn Sb ting dan tir 257°C dén 275°C va cudi cing 300°C. Bé so sanh, chung toi ciing
dua thém pho huynh quang PL cia mét 16p Ge khong pha tap va mang Ge chi pha tap P. Tat
Cca cac mang c6 d6 day 600 nm va u nhiét duoc thuc hién bang cach st dung phuong phap u
nhiét nhanh ¢ 650°C trong thoi gian 60 giay dé kich hoat nguyén tir pha tap vao céc vi tri
thay thé ciia mang tinh thé Ge. C6 thé thiy, cuong do huynh quang PL ting 1én khi ting
nhiét d6 nguon Sb tir 257°C dén 275°C. Khi tiép tuc tang nhiét d6 ngudn Sh 1én 300°C thi
cuong do huynh quang giam, diéu nay kha pht hop voi két qua tir phép do RHEED vi luc
nay mang Ge ting truong theo dang dao va chat lwong tinh thé bi suy giam. Cudng do PL
cao nhat thu duoc ddi vai nhiét do ngudn Sb & 275°C. Quan sét thiy so vai cudng do PL caa
mau Ge khéng pha tap thi luc nay cudng do tang 1én dén 150 lan. Tir d6 ta co thé di dén két
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luan rang véi nhiét dd ngudn Sb & 275°C sé& cho phd huynh quang tét nhat.Can luu y rang tir
phd huynh quang PL hién thi trong hinh 3, vi tri dinh phd cia Ge khéng duge xac dinh, dinh
phd bi cit & khoang 1600 nm vi né vuot qué gidi han cua dau thu InGaAs.

T T T
9000 -

Tg = 140°C
Tg = 170°C
Tg = 200°C
Tg = 230°C

6000 -

3000

PL intensity (a.u.)

1 1
1200 1350 1500 1650

Wavelength (nm)

Hinh 2. Sw phu thudc ciaa phd huynh quang cia mang Ge pha tap dién tir tir nguén rin
GaP va Sb vao nhiét @9 ting trwéng khi ting nhiét do dé tir 140°C dén 230°C
Cac phép do dworc thuc hién ¢ nhiét dé phong
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Hinh 3. Sw phu thudc cia cwong do huynh quang PL ¢ nhiét d phong ciia mang Ge
ddng pha tap P va Sb theo nhigt d9 nguon Sb tai 257, 275 va 300°C
TAt ca cac mang c6 dd day 600 nm

Cudng d6 huynh quang cua 16p Ge phu thudc vao chat luong tinh thé va mat do dién
tr 44 kich hoat. Mat do dién tir da kich hoat dwgc dinh nghia 1a mat d6 cac nguyén t6 pha
tap da thay thé vi tri ciia Ge trong mang nén. Mat do dién tir da kich hoat ting 1én dang ké
néu mau dugc xir ly nhiét sau ting truong vi khi xir ly nhiét cc nguyén t6 pha tap dugc
cung cap mot dong nang dé chuyén tir vi tri xen k& vao vi tri thay thé trong mang nén. Sau
tang trudng, tat ca cac mau dugc xu ly nhiét nhanh ¢ 650°C trong thoi gian 60 gidy, khi d6
g suét tao ra trong 1op Ge 1a £,=0.20%. Dé xac dinh mat do dién tir da kich hoat trong
mang Ge chuing t6i sir dung phép do hiéu tng Hall. Hinh 4 biéu dién sy thay d6i cia mat
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d6 hat tai trong mang Ge theo nhiét do do. C6 thé thay rang, mat do hat tai (dién tu) thay
d6i nhe theo nhiét dg, khi nhiét do do tang tir SK dén 300K (nhiét do phong) thi mat do hat
tai giam nhe dén tir 4,2x10cm™ xubng 4,1x10cm™. Béi voi mang Ge chi pha tap minh P
thi mat do dién tir da kich hoat dat ¢ 2x10%%cm™ [18].
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Hinh 4. Sy thay d6i ciia nong dd hat tai ciia mang Ge dong
pha tap P va Sb vao nhiét d¢ do

_ Dién cuc p

Hinh 5.Cau tao chi tiét caa diode phat quang quan st qua kinh hién vi quang hoc (5a) va
kinh hién vi dién tir quét SEM

Trén co sé kha ning phat quang manh caa mang Ge ddng pha tap P va Sh, ching toi
tién hanh ché tao mot diode phat quang dua trén chuyén tiép p-n, trong d6 16p ban din n
duoc tang trudng tir mang Ge pha tap manh dién ta tir P va Sb con 16p p 1a ban dan Si (dé
Si) pha tap B. Cac dién cuc duoc tao ra ¢ 16p p va Iop n, dién cuc & 16p p dugc lam tu
Ti/Al va dién cuc ¢ 16p n duoc lam tir Ni/Au. Hinh 5a l1a anh chup bang kinh quang hoc
cua diode c6 cau tric mesa dang hinh tron. Bién cuc p c6 dang hinh vanh khuyén bé con
dién cuc n c6 dang hinh vanh khuyén l6n. Vung phat quang cua diode (mesa) la hinh vanh
khuyén xen k& giita dién cuc p va dién cuc n. Cau tric chi tiét ciia diode dwoc quan st rd
hon bang kinh hién vi dién tr quét SEM (Scanning Electron Microscopy) & hinh 5b. Tur
hinh v& ta thay 16p n dugc tao thanh tir mang Ge c6 d6 dong déu, min va do day ¢& 1,2 um.
Cac phép do dién (khong trinh bay ¢ day) cho thiy, db thi I-V tuan theo dudng dic trung
Von- ampe cua diode va phé dién phat quang c6 mot dinh phd ng vai budc séng 1630nm
g voi phat xa caa chuyén muc tryc tiép trong mang Ge.
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4. KET LUAN

Mang Ge pha tap dién tir mat d6 cao sir dung ky thuat déng pha tap tir ngudn ran
GaP va Sb d3 duoc ché tao thanh cong. Lép Ge duoc ting trudng epitaxy trén dé Si c6
chét lugng tinh thé tét. Cac phép do huynh quang cho thiy, cudong do huynh quang cua
mang Ge dat gia tri 16n nhat ang voi nhiét d6 tang truong 1a 170°C va nhiét d6 cac nguon
rin GaP, Sb twong (ng la 725°C va 275°C. Mat do dién tir tong cong da kich hoat dugc
pha tap trong mang Ge dat tGi 4,1x10"°cm. Trén co so vat liéu ban dan Ge pha tap dién tir
va cd hiéu suét phéat quang 16n, mot diode phat quang da duoc ché tao thanh cong véi cac
tinh chét dién-quang dic trung.

LOI CAM ON

Xin chan thanh cam on nhém nghién ctru “Heterostructure”, vién CiNam cua Truong Dai
hoc Aix- Marseille, Cong hoa Phép vi su gitip d& trong qua trinh thyc hién nghién cau nay.

TAI LIEU THAM KHAO

[1] International Technology Roadmap for Semiconductors (2008),
http://www.itrs.net/home. html.

[2] M. Haurylau, G. Chen, H. Chen, J. Zhang, N. A. Nelson, D. H. Albonesi, E. G.
Fried- man, P. M. Fauchet (2006), On-Chip Optical Interconnect Roadmap:
Challenges and Critical Directions, IEEE J. Sel. Topic Quantum Electron. 12, 1699.

[3] www.intel.com

[4] Luong Thi Kim Phuong (2014), Croissance épitaxiale de germanium contraint en
tension et fortement dopé de type n pour des applications en optoélectronique
integrée sur silicium, Doctoral Thesis, Aix-Marseille, France.

[5] N. Koshida, H. Koyama (1992), Visible electroluminescence from porous silicon,
Appl. Phys. Lett. 60, 347.

[6] B. Zheng, J. Michel, F.Y.G. Ren, L.C. Kimerling, D.C. Jacobson, J.M. Poate (1994),
Room-temperature sharp line electroluminescence at A=1.54 um from an
erbiumdoped silicon light-emitting diode,Appl. Phys. Lett. 64, 2842.

[7] L. Pavesi, L. Dal Negro, C. Mazzoleni, G. Franzo, F. Priolo (2000), Optical gain in
silicon nanocrystals, Nature 408, 440.

[8] C.S. Peng, Q. Huang, W.Q. Cheng, J.M. Zhou, Y.H. Zhang, T.T. Sheng,
C.H.Tung (1998), Optical properties of Ge self-organized quantum dots in Si,
Phys. Rev. B 57, 8805.

[9] M. El Kurdi, S. David, P. Boucaud, C. Kammerer, X. Li, V. Le Thanh, S.
Sauvage, J.-M. Lourtioz (2004), Strong 1.3-1.5 um luminescence from Ge/Si self-
assembled islands in highly-confining microcavities on silicon-on-insulator, J.
Appl. Phys. 96, 997.

[10] X. Sun, J.F. Liu, L.C. Kimerling, and J. Michel (2009), Direct gap
photoluminescence of n-type tensile strained Ge-on-Si, Appl. Phys. Lett. 95, 011911.

144


http://www.itrs.net/home.%20html(2008)

TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 45.2019

[11] M. El Kurdi, T. Kociniewski, T.-P. Ngo, J. Boulmer, D. Débarre, P. Boucaud, J. F.
Damlencourt, O. Kermarrec, D. Bensahel (2009), Enhanced photoluminescence of
heavily n-doped germanium, Appl. Phys. Lett. 94, 191107.

[12] X. Sun, J.F. Liu, L.C. Kimerling, J. Michel (2010), Toward a germanium laser for
integrated silicon photonics, IEEE J. Sel. Top. Quantum Electron. 16, 124.

[13] Thi Kim Phuong Luong et al (2015), Making germanium, an indirect band gap
semiconductor, suitable for light-emitting devices, Advances in Natural Science:
Nano-science and Nanotechnology 6, 015013.

[14] Lippert G, Osten H J, Kr ger D, Gaworzewski P, Eberl K (1995), Heavy Phosphorus
Doping in Molecular Beam Epitaxial Grown Silicon with a GaP Decomposition
Source, Appl. Phys. Lett. 66, 3197.

[15] M. Oehme, J. Werner, E. Kasper (2008), Molecular beam epitaxy of highly antimony
doped germanium on silicon, Journal of Crystal Growth 310 4531.

[16] Luong Thi Kim Phuong (2018), Phirong phdp xir Iy bé mat ¢ nhiét dg thap ing dung
trong ky thudt tang truong epitaxy chum phéan ti, Tap chi khoa hoc va cdng nghé
Pai hoc Thai Nguyén, 185, 09.

[17] K. Nakagawa, N. Sugii, S. Yamaguchi, M. Miyao (1999), Ge concentration dependence
of Sh surface segregation during SiGe MBE, J. CrystalGrowth 201/202 560.

[18] Luong Thi Kim Phuong (2018), A New Approach For Heavy N-doping Process In
Ge Epilayers Using Specific Solid Source, Optic and Photonic Journal, 8 No.2.

THE EFFECT OF Sb ELEMENT ON OPTICAL PROPERTIES OF
Ge/Si THIN FILM CO-DOPED WITH P AND Sb

Luong Thi Kim Phuong
ABSTRACT

The Energy band structure of Ge could be modified if we apply a tensile strain and n-
doping in the Ge layers. As a result, the photolumiescence ability of Ge is enhanced. In this
paper, we propose a new approach to increase the total dopant concentration in the Ge matrix
by using co-doping technique from two solid sources of GaP and Sh. The Ge film was grown by
Molecular Beam Epitaxy technique. The surface quality was investigated using Reflection of
High Energy Electron Diffraction. The effect of the second dopant (Sh) on structure and optical
properties was studied. The Sb source temperature varied in the range of 257-330°C and growth
temperature increased from 140°C to 230°C.The photoluminescence efficiency of the Ge layers
was evaluated by the photoluminescence spectrum. Hall measurement was used to estimate the
activated electron concentration in the Ge film. Based on highly n-doped Ge material, a light
emitting diode was investigated, fabricated and analyzed in terms of optical-electrical properties.

Keywords:Ge, co-doping, GaP and Sb, electron concentration, photoluminescence.

Ngay nop bai: 23/10/2018; Ngay guwi phan bién: 19/11/2018; Ngay duyét dang: 6/8/2019.
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NGHIEN CUU MO PHONG CAU TRUC NANO XOP
TU CUM PHAN TU Zn;,04,

Nguyén Thi Thao®
TOM TAT

O ddy, ching t6i sir dung ly thuyét phiém ham mdt dé két hop gan diing lién két chat
(DFTB) dé dur dodn mét s6 pha cdu tric nano xop tir cum phan tiz Zny,01, bang phuong
phap tiép cdn tir durdi 18n. Ching t6i ciing chi ra rang tat ca cac cdu tric dé co thé duoc
phan logi twrong tu nhw cac vdt liéu vé co khung mo zeolit aluminosilicate. Nghién cuzu cua
ching t6i ciing cho thay chiing déu 1a ban dan cé dé réng viing cam lén.

Tir khoa:Ly thuyét phiém ham mdt dg, cdu tric nano xép, chat ban dan.

1. PAT VAN BE

K&m oxit (ZnO) l1a vat liéu ban dan c6 nhiéu dac tinh quan trong va tha vi hon so véi
cac vat lidu khac, do d6 da thu hit duoc sy quan tAm cua rat nhiéu nha khoa hoc. ZnO c6
tinh chat phéat quang tuyét voi va kha ning thay d6i do rong ving cam ning luong, tinh
tuong thich sinh hoc ctia né tim thay ung dung trong cam bién hda sinh, tinh trong sudt cao
va kha ning c6 tinh sat tir & nhiét do phong s& tim thiy Gng dung trong quang dién tir va
dién tu hoc spin [1, 2].

Ké tir khi phat hién ra nhimg dic tinh tuyét voi va céc Gng dung cua zeolit
aluminosilicate trong cac linh vyc: trao ddi ion, sy phan tach va xtc tac thi linh vyc vat li¢u
vo co khung mé di tré thanh mot trong nhimg huéng nghién ctiru manh. S6 liéu duge dua
boi Hiép hoi Zeolite quéc té (IZA) cho thay sb lugng cac cau tric khung nano xdp doc dao
da tang 1én lién tyc, tir 27 cAu trac trong nam 1970, 1én 38 ciu tric vao nam 1978, 1én 64 cau
trac vao nam 1988 va dén 174 loai trong nam 2007 [3]. Mot trong nhitng muc tiéu chinh cua
hudng nghién ciu vat liéu khung ma 1a tim cac vat liéu so hitu cac kénh, cac tinh nang khac
dé lam cho chidng tro thanh vi xop hogdc nano xdp. Nhiing vat liéu xp nay dong mét vai tro
quan trong trong nhiéu tng dung lién quan dén ning luong va phat trién bén viing, chang
han: xdc tac, tach khi, loc nudc va pin nhién liéu. Do d6 tong hop dugc mot cau tric cu thé
|a rat quan trong va trong hau hét cac trudong hop van con la thach thire. Cach tiép can duoc
sir dung nhiéu nhét 14 phuong phap tiép can tir trén xudng lién quan dén viéc thao g& mot
cau tric zeolite nguon dé dat dén cAu trdc muc tiéu [4, 5]. Gan day, trén phuong dién ly
thuyét, Bromley et al [6] da chi ra rang: bang cach duing nhitng 16ng nano bé nhat nhu thanh
t6 co ban c6 thé xay dung Ién cau tric khdi cua cac pha mai, va da chimg minh dwoc riang
khéng ¢ rao can cho viéc cac 16ng nano nay hop nhat dé tao thanh cac pha nano xop mat do
thip nhu 1a SOD, LTA, va FAU. Tiép d6, mot sé6 pha mat do thap duoc lap ghép tir cum
phan tir ZnOx (k =12, 16) duogc théng bao bsi Song et al va Z.Liu [7, 8].

Y Khoa Khoa hoc Tu nhién, Truong Pai hoc H(fng Puc
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Trong bai b4o nay, ching toi tinh toan md phong duya trén ly thuyét phiém ham mat
d6 cho cé&c cau tric nano x6p bat dau tir cum phan tir Zn;,0;,. O ddy, ching toi ciing thao
luan vé do bén viing va cau tric dién tir ciia cac pha nano xép do.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap thiét ké cau trac

Phan nay s& mo ta chi tiét cach thuc ching tdi st dung phuong phép tiép can tur
duéi 1én dé du doan vé mat ly thuyét cac cau trdc tinh thé nano xdp rong. Bén nay kha
ning hinh thanh cac vat liéu khung mé nano xép mat do thap khéac nhau dwa trén tinh
bén viing cao cua cac cum nguyén tir Zn Oy (Voi k = 12, 16) da dugc nghién ciru mot
cach hé théng [4,5,7,9,15]. N6i chung, cac cum thanh té co ban ua tién dé xay dung
thanh khéi thuong duoc lya chon 1a céc ciu trac cé tinh d6i ximg cao. Théng qua cac
cach két dinh hoic lién két khac nhau ctia cac cum thanh té co ban nay, nhiéu loai da
hinh mat do thap cua vat liéu ZnO xdp khac nhau da duoc dé xuat.

Céc céu truc nano xOp chung t6i dé cap ¢ day duoc khoi dau tircum phan tir Zny,01,
& hinh 1 - lacum phan tir ctia hop chat lién két cap (Zn-O) dang tir dién cua cac cu trac
WZ ZnO - 1 pha bén virng & nhiét do phong, bao gdm cac nguyén tir 6 phdi vi 3 (khac so
v6i 4 cho trudng hop tinh thé). Cy thé, cum phén ttZny,01, Ndy bao gdm 8 mach vong sau
nguyén tir (goi tit 1a 6-MR) va sau mach vong bén nguyén tir (goi tit 1a 4-MR).

Hinh 1. Céu triic d3 dwoc hdi phuc ciia cum phén tir Zn,0,.
Nhirng qua tron nhé (mau dé) 1a nguyén tir O, qua l6n (mau xam)
_ l1a nguyén tir Zn

Pha da hinh SOD [1,15], dugc bt dau tir cum co ban Zn;,05,thdng qua 14lién két
chit qua tit ca cac mach vong (6-MR) va (4-MR) ciia no. Ngoai cing cia hinh 2 1a cum
Zn;,01, dling riéng da hoi phuc, phan giita 1a cum Zn;,01, khi duoc lién két véi nhau tir tat
ca cac hudng vdi cac cum Zny;0q; 1an can tao thanh mot pha da hinh tinh thé Zn;,01, tudn
hoan v6 han theo ca ba chiéu véi 6 don vi duoc biéu thi b'img hinh hdp vudng mau den nét
manh va hinh tiép theo & ngoai cting bén phai cho thay cach két dinh cua cac cum Zn;,01,
nay lai véi nhau tao thanh pha da hinh SOD. Khi tao thanh pha tinh thé, khac biét 1én nhét
so véi khi dimg doc 1ap 1a s6 phdi vi ctia n6 sé& 1a 4 cho tat ca cac nguyén tu.

Hinh 2. Tir trai qua phai ciu triic cum Zn;,0;, di hdi phuc, cdu tric tinh thé Zn;,0;,
da hoi phuc, ciu tric pha da hinh SOD

Dbi véi pha da hinh FAU [5,15] (hinh 3), ciing duoc tao ra boi lién két cac cum
Zn1,01; nhung khac nhau ¢ cach thac lién két, cu thé gém 4 lién két kép cua mach (6-MR).
Nhu vay c6 thé thiy ngay duoc 13 so v6i pha da hinh SOD thi cac lién két giita cac cum
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Zn;,01, 6 trong FAU 14 it hon, kém chat ch& hon (vi théng qua cac cau lién két chir khong
phai 13 lién két chat) va didu nay co thé thay rd hon trong dd thi niang lugng lién két riéng &
phan tinh toan chi tiét (hinh 7).

Hinh 3. Tr trai qua phai chu tric cum Zn;;,0, da hoi phuc, céu tric tinh thé Zn,0q, da
hdi phuc, cdu tric pha da hinh FAU
Véi pha da hinh tiép theo 12 pha LTA [5,9] (hinh 4) van duoc tao ra bai lién két cac
cum Zn;,01, nhung gom 6 lién két kép cia mach (4-MR).

Hinh 4. Tir trai qua phai cAu truac cum Zn;;,0q, da hoi phuc, céu trac tinh thé Zn,,0,, da
hdi phuc, cdu tric pha da hinh LTA

Trong truong hop pha da hinh tinh thé EMT [8] (hinh 5) van tiép tuc dugc tao ra tir

Hinh 5. Tir trai qua phai cAu tric cum Zn;,0, da hoi phuc, chu tric tinh thé Zn,,0,da
hdi phuc, cAu triic pha da hinh EMT

Tiép tuc mo rong tim kiém dya trén phuong phap tao pha da hinh tir dudi 1én nay,
chung t6i da tim thay 1 pha da hinh méi va dwoc phan loai dya vao tinh ddi xing cua
chdng theo phan loai cia IZA - duoc goi 1a AST (hinh 6). Piéu dic biét & day 1a pha da
hinh AST dwoc tao ra tir cum phan tir Zny,01,, di kém vai 6 lién két kép cua mach (4-MR)
va 8 lién két chat caa mach (6-MR), tirc 1a khac biét so v6i pha da hinh SOD trude d6 da
tim ra bai Carrasco va Yoang [1,15] véi tat ca 14 lién két déu 1a lién két chat (6 cia mach
(4-MR) va 8 ctia mach (6-MR)) mic du cing xuat phat tir cdu triic Zny,01,. Do vdy ma s
nguyén tir trong 6 don vi 16n hon (40 so véi 12), nhom ddi ximg tinh thé ciing khac nhau
(IT 223 cho ciu trac SOD va IT216 cho céu trac AST), ngoai ra kich thudc 6 don vi (hing
) mang), do rong vung cAm, dién tich riéng cua hdc, thé tich hdc Xép cling khac nhau
(xem bang 1).
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Hinh 6. Tir trai qua phai chu tric cum Zn;,0y, da hoi phuc, chu tric tinh thé Zn,0,da
hoi phuc, cAu tric pha da hinh AST

2.2. Két qua va thao luan

Két qua tinh toan cua ching t6i dua trén phuong phap phiém ham mat @6 két hop
gan dung lién két chat (DFTB+) [2,11,16] c¢6 phan cuc spin va tu twong thich dién tich.
Phuong phap nay dya trén viéc khai trién dén gan dung bac hai phiém ham ning lugng
tong cua hé dién tir Kohn-Sham phu thudc vao spin caa hé dién tir tham chiéu cho trude
nhat dinh va mat do tir hoa.

2.2.1. Néng lwong lién két riéng va d@é bén viig cia cau tric

Dé danh gia su bén viing giita cac cdu trac trén, ching toi tinh ning lwong lién két
riéng (nang luong lién két cua toan cau tric chia cho diu mdi nguyén tir) theo thé tich ty
dbi. Cac két qua dugc trinh bay trong hinh 7 va hinh 8, trong d6 cac dudng lién nét duoc
noi suy ra tir phuong trinh trang thai Birch- Murnaghan bac ba [3,6]. Nhu ching t6i da du
kién, cac cau tric xdp duoc dé xuat déu ding virng trong hé cau tric tuan hoan ma khéng
bi sup @6 V& mit cau trac, didu nay din dén su ton tai cia cac pha nano xop mat do thap
cua chang.
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2 5 -105.90

§ % -

g Fa— AST ‘°>>. | AST
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= § -106.05
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Hinh 7.Sw phu thudc ciia ning hreng lién két riéng tuyét déi véi thé tich ty déi
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Theo hinh 7, ¢6 thé thiy cdu trac bén viing nhét la cau trac SOD, tiép sau d6 1a AST,
LTA, EMT rdi cudi cing 1a FAU.Diéu nay hoan toan cé thé giai thich pht hop vi trong tat
Cca c&c cau tric ndy, SOD la cau tric c6 cac lién két giira cac cum Zn;,01, nhiéu nhat va
chat nhat (thdng qua 14 lién két chat & tat ca cac mach vong).

S
L

=

c

% 0.08 - AST
> ~e-EMT
§» 0.06 -=-FAU
fg - LTA
@ 0.04 —SOD
c

@

= 0.02

(2]

c

o

= 0.00

2 0.96 0.98 1.00 1.02 1.04

P VIV

canbéng

Hinh 8.Sw phu thudc ciia ning hrgng lién két riéng
twong ddi véi thé tich ty dbi

Vé dang diéu dudng cong ¢ hinh 8- Khéc véi hinh 7 st dung nang luong lién két
tuyét ddi riéng, o day ching tdi quy vé nang lugng lién két twong ddi riéng - 1 ning
lugng lién két cuia mdi cau trdc tinh so véi gbc 1a nang luong o trang thai can bang - hay
cuc tiéu niang lugng - ciia mdi cau trdc. Bang cach nay ching toi c6 thé so sanh dugc
phan ning lugng riéng can cung cap dé 1am bién dang cau trdc - qua d6 danh gia kha
nang lam bién dang ciu truc - khé hay d&. Hinh 8 cho thay su khac biét khong ddi xtmg
giita hai nhanh parabol cta duong cong. Ddi vai cau tric AST va LTA ta thiy nhanh bén
trai (phﬁn VIV ¢in bing< 1) cao hon nhanh bén phai, mot cach dinh tinh diéu nay c6 nghia la
viéc kéo din s& d& dang (vé mit nang luong) hon so véi viée tao cac ung suat nén. Con &

céu triic SOD, EMT, FAU viéc nén dan 1a gan nhu tuong dwong nhau.

2.2.2. Cdu triic ving ning heong Cia dién tir

Lién quan dén hiéu ung cua tinh da hinh 1én cdu trac ving ning luong dién tu, tic
la cAu trac ving nang luong va do rong ving cdm. CAc tinh toan cua ching téi cho thay
rang d6 rong viing cam cua cac pha da hinh & day dao dong tir 4,054eV véi AST dén
4,572eV cho LTA.

Véi cach tham sé hoa cua gan ding lién két chat duoc sir dung trong tinh toan cua
chung t6i, cac tinh toan DFTB+ thu dugc d6 rong ving cim cua ZnO pha wurtzite 1a
4,16eV, ciia ZnO zincblende 1a 3,73eV. Nhu vay cac pha da hinh tinh thé nay van gan vé
dic tinh dién tir voi pha wutzite hon 1a voi pha zincblende. Tir két qua nay, chiing toi ciing
c6 thé két luan mot cach chinh xac 12 tat ca cac pha da hinh nay van 1a cac ban dan c6 ving
cam thang rong.
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Hinh 9. Tir trai qua phai, tir trén xudng dwéi 1a ciu tric vang caa
wurtzite ZnO, SOD, FAU, LTA, EMT, AST

2.2.3. Cac thdng sé cau tric

Bang 1. Bang téng hop thong s6 dic trung caa tit ca cac pha nano xép ZnO

CAu trac WZ ZB | SOD | FAU | LTA | EMT | AST
?gg&‘?% khoi luong | ¢ oo 54 | 4306 | 3081 | 3563 | 3078 | 4,089
Thetichrieng Viat | 4, g 126 | 1569 | 21,93 | 18967 | 21,953 | 1653
(A%/at)

Mat do hat

(10%em’) 8,8 484 | 1264 | 4846 | 4853 | 9646 | 40,60
S6 phéi vi

trung binh 7 4 4 4 4 4 4 4
Céu tric tinh thé Hex Cub Cub Cub FCC |Trigonal| Cub
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Eﬁfﬁ éd"' XUNG | pa3M186 | F43216 [PM3N223| FD-3203 [FM3C226 P31C163|F43M216
Songuyentirtrong | 8 12 48 48 % 40
0 don vi

Hang s6 mang 3,25- 11,43-

(@0) (A) Sh05 | 463 | 5732 | 1615 | 1089 | o | 8711
Dj dai lien ket 1977 | 2015 | 2027 | 2,043 | 2,032 | 2043 | 2.031
trung binh (A)

Géc lien két

trung binh

Zn-0-Zn 1095 | 1095 | 110 | 1092 | 107,3 | 1087 | 1080
0-Zn-0 109,5 109,5 110 108,7 | 1076 | 109,1 | 107,9
Do rong vung 4.16 373 | 4218 | 4108 | 4572 | 4109 | 4,054
cam (eV)

Dién tich be mat 0 0 80,63 | 1464 | 3776 | 3159 | 273
tiép can (A?)

Theé tich rong (&%) 0 0 2483 | 2096 | 1201 | 736,7 | 188

Két qua tinh toan & bang 1, chung toi tién hanh cac danh gia chi tiét vé dic tinh coa
céc vach xp thong qua cac dai lugng nhu thé tich 15 rdng ciing nhu dién tich bé mit riéng.
Pénh gia vé mirc do xop cua cac pha da hinh nay, cho phép dua ra cac dic trung cho ting
c4u trac rong x6p d6. Cu thé, thé tich riéng ciia mdi nguyén tir trong cac pha nano xép cao
hon céc pha WZ va ZB, tuong tng hon tir 31,8% dén 84,5% so v&i WZ. Nghia 1, cac pha
nano xop nay sé c6 kha ning nén cao hon di kém véi né 1a module khéi cua cac pha nano
X6p M&i nay ciling giam di. Do d6, cac pha nano x6p méi nay néu dugc tong hop, s& la mot
trong nhitng wng cir vién hira hen nhat dé thay thé cac vat liéu dat tién, d& bi gion hay giy
V& co hoc hoic cac vat liéu dung cho viéc loc cac phan tir. Cac thdng sé ciu tric thiét yéu
khéc, chiang han nhu cac hing sé mang tinh thé, mat do hat, mat do khéi lwong, céu tric
mang tinh thé di kém voi nhom d6i xting khdng gian, cho thy rang tat ca cac pha nay déu
la cac pha tinh thé c6 tinh d6i xtng cao, nghia 13 di kém vé6i su 6n dinh rit cao cia cac pha
cAu trac tinh thé nay.

Trong céc pha da hinh, sau khi da dugc lap ghép tir cum phan tir Zn;,0;, dimg doc
1ap dé phat trién thanh cac cdu tric tinh thé tudn hoan 3 chiéu v6 han, s6 phdi vi cho tat ca
céc pha déu 12 4, tac 1a mdi nguyén tir Zn(0) ¢ 4 nguyén tir O(Zn) gan nhat dé hinh thanh
mot lién két dang lai hoa sp® bi bién ddi trong hau hét tat ca pha. Tuc 14, cac pha da hinh
nay van giir lai dugc tinh chat quan trong cua vat liéu ZnO nhu: ban dan ving cam rong,
ap dién va trong suét quang hoc vai anh sang nhin thay.

3. KET LUAN

Sy bén viing cua c4c cau tric duoc chung téi nghién ctru ¢ trén day 1a bang ching rd
rang cho thady mét cach hop 1y c6 thé tin rang cac pha da hinh tinh thé nano x6p duoc tao
ra bang céach lip ghép cac cum nguyén tir s& tré thanh muc tiéu hip dan cho viéc tong hop
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cac pha da hinh nano x6p. Cung xuit phét tir cum phan tir Zn;,0s,, nhung theo cac cach
lien két khac nhau s& cho cac pha da hinh nano x6p véi do rong viing cam, dién tich bé
mat, thé tich hdc rdng... khac nhau - day 1a yéu t quan trong trong viéc dinh huéng thuc
nghiém ciing nhu tng dung thuc té cua cac cau trdc nano xop.

Xa hon nira nho tinh twong déng vé mit cau tric, tir nhimg pha da hinh ZnO nay,
ching ta c6 thé lién tuong dén nhitng vat liéu ban dan khac cuing trong nhém ban dan hop
chét nhi phan 11-VI khéc, chang han nhu ZnS, CdSe, CdTe Ia nhitng chit ma cac da hinh
tinh thé khac nhau ciing c6 thé duoc tim thiy va ciing co gia tri ting dung cao.
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SIMULATION STUDY OF NANOPOROUS STRUCTURE
FROM THE CLUSTER OF Zn;,0;,

Nguyen Thi Thao

ABSTRACT

In this study, we used a density functional theory based on tight binding (DFTB) to

predict several new phases of nanoporous structures from the cluster of Zn;,0;, by a
bottom-up approach. We also showed that all structures can be classified similarly to the
aluminosilicate zeolite open-frame inorganic materials. Moreover, our research also
revealed that they are all semiconductors with a large band gap.

Keywords: Density Functional Theory (DFT), nanoporous structure, semiconductor.
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