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XAY DUNG PHAN MEM QUAN LY THI HQC PHAN TIN HQC
VAN PHONG TAI TRUONG PAI HQC HONG PUC

Pham Thé Anh', Hoang Nam?, L& Thi Hong', L& Viin Hao'
2 g i Hong
TOM TAT

Trong bai bdo nay, ching téi dé xudt mét gidi phap phan mém nham tin hoc héa
quy trinh thi va chdm thi cic hoc phan Tin hoc van phong trén mdy tinh theo mé hinh
dién toan dam may cuc bo. Muc tiéu quan trong cua gidi phap do la dam bao tinh khach
quan khi gido vién cham bai thi thwc hanh cia sinh vién. Khdc biét hoan todn véi quy
trinh chdam thi thiee hanh truyén théng, giai phdp dé xudt lam trong sudt théng tin vé thi
sinh véi cac doi twong nguoi ding khdc bao gom qudn tri vién va gido vién cham bai.
San pham khoa hoc bao gom 5 phdn hé phan mém (AdminApp, StudentApp, TeacherApp,
CamClient va CamServer) cho phép quan ly cac dot thi thuc hanh, quan ly gui va nhan
bai thi tir mdy sinh vién, danh phdch dién tir bai thi tw dong, phan céng cham thi, hé tro
gido vién cham thi va tong hop cdc logi bdo cdo thong ké. Chiing téi ciing dé xudt mét y

twong moi givip t dong hoéa quy trinh cham bai thi sir dung cong nghé Thi gidc may.

Tir khoa: Thi truec tuyén, cham thi tw dong, gidm st phong thi, tin hoc héa cham thi.

1. DPAT VAN BE

Truong Pai hoc Héng Puc da thuc hién cong tac ddm bao chét luong béng viéc
x4y dung va ban hanh chuan dau ra cho timg nganh dao tao; d6i méi phuong phap day
hoc theo hudng tich cuc, tmg dung cong nghé thong tin, gin 1y thuyét voi thuc hanh.
Chuyén d6i day hoc Tiéng Anh theo dinh huéng TOEIC, gitp sinh vién sau khi tot
nghiép c6 kha ning 1am viéc trong moi truong cd yéu to qubc té. Bén canh trinh do
Ngoai ngit, k¥ nang Tin hoc ngdy cang trd thanh mot yéu cau quan trong dbi v6i cac nha
tuyén dung, dic biét trong ky nguyén ngay cang phat trién va phd bién cia Mang van
vat (Internet of Things). Yéu cau vé chat luong dao tao va chuan dau ra Tin hoc d3 dugc
quan tdm cht ¥ boi ca cac co s& dao tao va nha tuyén dung. Dé dam bao duoc chudn dau
ra phu thudc vao nhiéu yéu t6 nhu chat luong dau vao cua sinh vién, chét luong dao tao,
chat lugng kiém tra, danh gia. Trong d6, kiém tra, danh gia 1a mot khau quan trong, phan
anh nang lyc va kién thuc cua nguoi hoc, 1a mot phuong tién chinh thue dé danh gia dat
hay khong dat chuan. Pong thoi ciing 1a thong tin phan hdi giup diéu chinh qua trinh dao

! Gidng vién khoa Céng nghé Théng tin & Truyén thong, Truwong Pai hoc Hong Pirc
2 Phé Hiéu truong, Truong Dai hoc Hong Pirc
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tao. Tir nam hoc 2014-2015 Nha truong dd cong bd chudn dau ra vé tin hoc vin phong
cho sinh vién cac khdi nganh khéng chuyén tin khiang dinh chit luong vé k¥ ning sir
dung tin hoc vin phong cua sinh vién tot nghiép ra truong.

Hién nay, mén Tin hoc vin phong dang duoc t6 chtc thi thuc hanh trén may va
chédm thi duéi hinh thiic sau: can bd coi thi va can bd chdm thi 1a mot, thi sinh lam bai
thi trén may theo yéu cau ctia dé bai (trén gidy) ma can b coi thi phat cho, thi sinh ghi
cac thong tin cia minh vao dé thi bao gém ho va tén, ma sd sinh vién, 16p. Sau do, thi
sinh ghi ma dé thi va ky tén vao danh sach phong thi. Khi hét thoi gian 1am bai, thi sinh
dé d¢ thi tai chd va ra khoi phong thi. Can bd chim dén timg may chim bai dua vao dé
thi va bai 1am cua thi sinh. Diéu d6 c6 nghia la can bo coi thi hoan toan biét duoc cac
thong tin cua thi sinh va thi sinh ciing biét can b cham bai thi. Do vdy, cach lam nay dé
phat sinh tiéu cuc dan dén két qua hoc va thi thiéu chinh x4c, khong danh gia dung thuc
Iuc sinh vién.

Nham hd tro va phat huy vu diém cta viéc danh gia toan dién cac k§ nang Tin hoc
van phong cua sinh vién, bai bao nay dé xuit mot giai phap phan mém gitp ting cudng
tinh khach quan va chinh xac khi chAm cac bai thi thuc hanh Tin hoc van phong. Y tudng
co ban cua giai phap 1a xay dung giai phap phan mém nhim tin hoc héa quy trinh thi va
chdm thi cac hoc phén Tin hoc trén may tinh theo mo6 hinh dién toan dam may cuc bo.
Theo d6, bai thi duoc luu trit tdp trung va co thé truy cap tir bat ctr dau trong co sé ha
tang két ndi LAN. Giai phap phdn mém cho phép thi sinh ndp bai thi tir may khach vé
mot kho dir liéu chung, dugc luu trit va bao mat trén may chu. Cac bai thi nay sau do
duoc danh phach dién tir va gan cho céac giang vién chim theo mot quy trinh khach quan
kép (thi sinh khong biét giang vién chdm va giang vién chAm khong biét bai thi cta thi
sinh). Vi vy, giai phap dé xuat giup loai bo su can thiép cta yéu té con ngudi trong
khau chdm thi, giam thiéu va ngin chin cac tiéu cuc co thé phat sinh. Trong cac phan
tiép theo, chung toi sé& trinh bay chi tiét tinh hinh nghién ctru tong quan, ndi dung nghién
clru va cac giai phap dé xut caa bao béo nay.

2. TONG QUAN TINH HINH NGHIEN CUU

Thi trén may tinh 13 hinh thirc thi dugc thé gidi quan tim da nhiéu nim nay. Pic
biét, cac hé théng td chire thi tric nghi¢m truc tuyén da duoc phat trién rong rai, thé hién
nhirng hiéu qua ndi tréi cia nd bén canh cac hinh thuc thi truyén thong khac. Cac hé
théng thi tric nghiém truc tuyén dién hinh nhit 1a cac hé thong thi Tiéng Anh nhu
TOEFL, IELTS, TOEIC, v.v. Bén canh d6, cac hé théng kiém tra danh gia trinh d6 Tin
hoc van phong va cong nghé thong tin cua Mircosoft nhu MOS, IC3 [5],... Mac du cac
hé thong phan mém nay c¢6 nhiéu vu diém (ndi dung dé thi phong phu, twong thich véi
cac phan mém vin phong ctia MicroSoft, tinh qudc té cao, tinh chuan hoa cao) nhung
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do chi phi ban quyén cao nén kho 4p dung rong rii trong cac co sé gido duc va dio tao
tai Viét Nam. Hon nira, ndi dung dé thi cai dat trong cac phﬁn mém nay da duoc gén
chit véi cac phadn mém ban quyén ctia Microsoft nén tinh mé khong cao. Vi 1y do nay,
cac co so dao tao s& gip kho khan khi mudn danh gia k§ ning tin hoc vin phong cua
sinh vién trén cac bo phan mém van phong ma ngudén mé nhu OpenOffice, Ubuntu, v.v.
Ngoai cac giai phap phan mém duoc cung cip boi Microsoft, trén thi trudng ciing xuat
hién cac san pham cia cac hing cong nghé khac. Tiéu biéu nhét phai ké dén phin mém
danh gia k¥ ning sir dung may tinh ctiia hang OPAC [6]. OPAC duoc thiét ké dé danh
gia toan dién cac k¥ nang Tin hoc bao gém: téc do gd phim, do chinh xac gd phim, k§
nang str dung cac hé diéu hanh, phan mém van phong va phan mém CSDL ctia Microsoft.

Tat ca cac giai phap phan mém ké trén déu c6 nhuoc diém chung 1 duoc thiét ké
dé danh gia k¥ ning str dung cac phin mém vin phong ctua Microsoft. Mot sb hing cong
nghé di nghién ctru va phat trién cac phan mém cho phép danh gia k¥ ning Tin hoc &
murc sau hon nhu k¥ nang lap trinh img dung (4p dung cho bd cong cu Visual C#, Java),
1ap trinh trén nén Web (HTML, PHP) [3, 4]. Giai phap tiéu biéu nhét cho xu hudng danh
gia mo rong nay phai ké d¢én phan mém TOSA [7]. TOSA cho phép danh gia k§ ning va
kién thtrc str dung nhiéu phan mém Tin hoc khac nhau tir cip d6 vin phong (PowerPoint,
Outlook, Excel, Word) dén k¥ ning 1ap trinh tmg dung (HTML, PHP, Visual C#, Java).
Tuy nhién, ciing gidng nhu cac san pham MOS va IC3 ciia Microsoft, TOSA chi hd trg
cling céc bai test duoc xay dung sin, tinh mé thap, chi phi trién khai cao va khong hd
tro Tiéng Viét.

Trén thi truong Viét Nam cling c6 nhiéu san pham thwong mai cho phép quan 1y
ngan hang d¢ thi va thi tric nghiém trén méy, dién hinh nhu phan mém TVTest [8] ctia
Cong ty CP Tinh Van. Nhiéu san pham thuong mai khac ciing da dugc nghién ctru, xay
dung va tmg dung thanh cong trong cac truong dai hoc va cao dang trén ca nude nhu
iTests [9] va hudevelp01 [10]. Bén canh céc giai phép thi tric nghiém truc tuyén, mot s6
san pham phan mém khac lai tap trung hd tro hinh thirc thi tric nghiém ngoai tuyén sir
dung cong nghé nhan dang ddu quang hoc (Optical Character Recognition). Nghia 14 thi
sinh 1am bai thi trén gidy, bai thi sau d6 dugc quét luu thanh tép anh trén may tinh va sir
dung phan mém chuyén dung dé nhan dang noi dung bai thi tir cac tép anh. Mot s6 phan
mém tiéu biéu bao gdm MarkRecog [11], TickREC [12], MrTest [13], MarkREAD [14].
B san pham MarkRecog va TickREC 14 cac san pham phat trién trudc day ciia chinh
nhom tac gia bai bao nay. MarkRecog va TickREC c¢6 wu diém nbi troi so voi cac san
pham cung loai khac trén thi truong ¢ kha ning bén ving khi nhan dang cac bai thi bi
bién dang, méo mé va nhiu. Tuy nhién, vi 13 phan mém cham thi tric nghiém nén van
tdn tai cac nhuoc diém c¢b hitu, d6 1a kho ap dung cho cac mon hoc yéu cAu danh gia ky
nang thuc hanh va van dung.
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3. GIAI PHAP DE XUAT
3.1. Kién tric hé théng

Nham khai théc tdi da co s& ha téng mang LAN da dugc trang bi tai hau hét céac
phong thuc hanh, phong mang, thu vién, cadc khoa don vi trong Nha truong, chiing toi
dinh hudng xay dung kién trac hé thong dé hoat dong hiéu qua trong méi trudng mang
cuc bd LAN. Cu thé, co s& dit liéu (CSDL) cua h¢ théng dugc luu trir tap trung tai may
chu, ¢ ap dung cac k¥ thuit ma héa dé dam bao tinh an toan va riéng tu cta dir lidu.
Hinh 1 minh hoa kién trac hoat dong tong quat ctia hé thong, bao gdm 5 module thanh
phan: AdminApp, StudentApp, TeacherApp, CamClient va CamServer.

Theo d6, thi sinh khi 1am bai xong s& ndp bai vé may chu thong qua module thu
bai thi StudentApp (dwoc cai dit tai cac phong thi). Ngoai ra, thi sinh ciing can giri thém
céc thong tin co ban nhu sé bao danh, phong thi va sé may vé CSDL luu trén may chu.
Toan bd cac thong tin nay s€ dugc ma hoa boi module AdminApp (duoc cai dat trén
may chu) trude khi luu vao may chi. Khi phién thi thue hanh da két thuc, quan tri vién
1am viéc trén may chu s& tién hanh danh phach dién tir va gan bai thi cho cac gido vién
cham thi bang cach sir dung module AdminApp. Mdi bai thi s& duoc gan mot ma phach
dién tir riéng va duoc gan cho t6i thiéu hai gido vién cham. Cac bai thi duogc gan cho
gi4o vién chi hién thi thong tin duy nht 1a ma phach dién tir, va do d6 thong tin vé thi
sinh hoan toan duogc tach biét.

Gi4o vién c6 thé cham thi ngay tai cac phong thi hodc tai bit ky may tinh nao c6
két ndi LAN. Cu thé, module chdm TeacherApp s€ dugc cai dat va str dung boi gido vién
dé truy van danh sach cac bai chim. Module TeacherApp sé tai cac bai thi can chdm vé
may gido vién. Gido vién sau d6 c6 thé chim céc bai thi va cap nhat diém vé phia may
chu. Bing cach nay, nhiéu gido vién co thé tham gia chdm bai dong thoi tai nhiéu may
tinh khac nhau khi phién thuc hanh két thuc. Module AdminApp nhan két qua chim, ma
hoa [1] va luu két qua vao CSDL hé thong.

Phong thi ‘Fh Nha quén ly
(CamClient) W, (CamServer)
e i Theo doi tir xa
& 9 [ -» [a)
> Nop bai thi - Y
‘ig}ﬂ ---------- L e +oC LAN “
Sinh vién 7 L8
(StudentApp) Chim thi, girl két
qua cham ./ : Miy chii
» . | (AdminApp)

Phong cham thi 4 ——
(TeacherApp)
a6

Hinh 1. So' db Kién triic hoat dong ciia h¢ thong
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Két qua chdm sau d6 s& duoc tong hop tu dong boi module AdminApp va kiét
xuét bao cao ra cac dang tép phd bién (Excel, Text). Do d6, dir liéu vé két qua chdm
thi c6 thé duoc tich hop vao cac phin mém tac nghiép khac (iTest) dé tong hop két qua
diém thi cudi cung (1y thuyét va thuc hanh). Gido vién ciing ¢ thé truy van module
AdminApp dé ldy cac bao céo théng ké tong hop sb bai chdm phuc vu cong tac khai
béo gio cudi nam.

Trong qua trinh t6 chuc thi va chdm bai thi, nha quan 1y ¢ thé quan sat toan bo
quy trinh dién ra tai cic phong may thong qua hé théng Camera va hai module:
CamClient va CamServer. Cu thé, module CamClient dugc cai dat tai cac phong may dé
diéu khién Camera truyén hinh anh vé cho module CamServer. Nha quan Iy ¢ thé chon
xem hinh dnh tir mt phong may nao dé tir danh sach cadc phong may dugc quan ly voi
module CamServer.

Bang 1 trinh bay cac chtrc ning chinh cia hé thdng. Cac chirc ning nay da duogc
xay dung va cai dat hoan chinh, chay thir nghi¢m thanh cong tai phong may tinh Khoa
CNTT&TT. Do rang budc vé sb trang ctia bai bao nén chung t6i khong gi6i thiéu chi tiét
giao dién va mo ta cua tung chirc nang.

Bang 1. Cic chirc ning chinh ciia h¢ théng

STT Chtic ning Module Déi tuong nguoi ding
! Quan tri danh muc (nguoi dung, dot thi,
don vi, gido vién)
) Quan tri dot thi (xem/stra dot thi, thay

dbi trang thai, ciu hinh)

Thu nhén bai thi (4&p dung cong nghé

3 |giao tiép Socket dé truyén dir lidu giita ) L
] ) AdminApp Quan tri vién
cac may)

Quan tri bai thi (tim kiém, sap xép, phan
cong cham, chinh sira bai thi bi 13i,...)

5 |Tong hop bao cao (diém, thong ké gid)

Nhat ky sta (Iuu cac nhat ky str dung

6 N
phan mém)
Nop bai thi (4p dung cong nghé giao
7 _;'p E pv ) 1.1~gm % 8 N 8 .| StudentApp Sinh vién/Hoc vién
ti€p Socket dé gui dir liéu dén may chu)
Cham bai thi (nh4n bai thi tir may chu,
8 |chdm bai thi, giri két qua chim vé may| TeacherApp Gi4o vién

chu)
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Gidm sat phong thi st dung Camera )
A A A L a1 e .| CamClient
9 |(truyén va nhan hinh anh tr phong thi, Nha quan ly
) . CamServer
ap dung giao ti€p Socket)
10 |Cham bai tu dong (y twong) Huong phat trién tiép theo

3.2. Cham bai thi ty dong

Phén nay gidi thiéu huéng phat trién bai bio nham ty dong hoa khau chdm bai thi
ctia thi sinh. Y tuéng co ban 1a sir dung cong nghé nhan dang dé dbi sanh bai thi cta thi
sinh va dap an dé ude luong diém sb cho bai thi. Quy trinh cu thé va cac rang budc h¢
thdng dugc trinh bay chi tiét trong cac muyc sau.

3.2.1. Yéu cdu khi xdy dwng dé thi va ddp dn

Dé thi va dap an can duoc xay dung chi tiét va chinh xac. Dé giup ngudi doc hiéu
1d hon vé ¥ tudng nay, ching toi cung cip mot sb vi du sau:

Vi du 1: mot dé thi Word yéu cAu chén hinh anh 13 tép X vao bai thi thi tép dir licu
X can dugc cung cdp sdn vao may tinh cta thi sinh trong mot thu muc nao d6. Thi sinh
budc phai chén dung tép anh X d6 thi méi dugc tinh diém.

Vi du 2: mot dé thi Excel yéu cau thi sinh can dinh dang mdt bang tinh véi toa do
hang/cot chinh xac nhu trong Hinh 3.1(a). Néu thi sinh 1am khéng dung yéu ciu nay (vi
du Hinh 3.1(b)) thi s& khong duoc tinh diém hodc bi trir diém.

Pap an
A B C D E E G Mét
1 Téng hop két qua cham theo giang vién, dot thi: Kiém tra dau vao K18 v
2 | . I - I hang
(a) 3 'Stt Ho tén 'So bai da chamVSo bai chua cham z
4N Pham Thé Anh 25 0 trong
52 Lé Binh Danh 25 1
6 3 L& ThiDinh 25 0
7
Bai lam thi sinh
A B C D E F G
1 Toéng hap két qua chdm theo giang vién, dot thi: Kiém tra diu vao K18 Hai
2
3 ; I . hang
4 Stt Ho tén So bai da cham So bai chua cham z
(b) 5 1 Pham Thé Anh 25 0 trong
6 2 Lé Binh Danh 25 1
73 L& ThiBinh 25 (0
g

Hinh 2. Vi du d¢ thi (dap 4n) va bai 1am mén Excel
3.2.2. Thudt todn cham diém tw dong
Cac dap an sau khi dugc xay dung xong s€ dugc luu vao co so dir ligu (CSDL)

dué6i dang dic biét: dinh dang anh. Quy trinh chuyén di cac tép dap an thanh tép anh

10
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dugc thyuc hién ty dong béng viéc diéu khién phén mém chyp man hinh toan bg vung
cira sO dang duogc kich hoat. Cac bai thi cta thi sinh s€ duogc luu ¢ CSDL ¢ may cha nhu
trude day, va sau d6 ciing dugc chuyén déi thanh dinh dang anh bang phan mém chup
man hinh. Dé lam don gian hoa qua trinh s6 hoa, chung t6i dé xut nén thuc hién mot
budc chuyén d6i trung gian tir tép Word sang tép PDF, sau d6 tién hanh chup man hinh
tir tép PDF. Diéu nay giup thuat toan chim dé dang do tim va loai bo cac thong tin 18
(header) tir tép anh, chi gitr lai phan ndi dung bai 1am cua thi sinh. Hinh 3 minh hoa quy
trinh nay.

(a) (b) (c)
Hinh 3. Quy trinh chuyén déi tép Word thanh tép anh
(a) vi du mot tép dap an; (b) tép PDF cua (a); (c) tép anh chuia ngi dung dap an dwoc tach biét
tw (b) bdng cac ky thudt xw ly anh.

Sau khi d4 s6 hoa bai thi va dap an thanh dinh dang anh, qua trinh ddi sanh bai thi
va dap an duogc thuc hién bé“lng cach &p dung cong ngh¢ nhan dang anh dé woc lugng do
do su gidng nhau giira bai thi va dap an. Chi tiét vé qua trinh dbi sanh va nhan dang ddi
tuong anh duoc trinh bay trong két qua [2] ctia chiing toi. Hinh 4 minh hoa vi du mét tép
dap an (bén trai) va mdt t&p bai lam cua thi sinh (bén phai). V&i muc dich minh hoa, gia
sir tép bai lam thiéu thong tin vé dinh dang ngay thang (xem goc trén, bén phai cua tép
bai 1am). V&i vi du nay, Hinh 5 minh hoa qua trinh d6i sanh hai tép anh. Cac chi tiét
gidng nhau giita hai tép dugc ddnh dau boi mot duong thang. Chung ta co thé quan sat
thdy hau hét cac dbi sanh 1a chinh xac. Hon nita, bai thi ctia thi sinh do bi thiéu thong tin
vé ngay thang cho nén chiing ta khong c6 mot dbi sanh nao & ving ndi dung nay. Tir két
qua d6i sanh nay, chung ta c6 thé wéc lwong mot gia tri diém s cho bai thi cua thi sinh.
bpé tang do chinh xac nhan dang, ching ta c6 thé tiép tuc ddi sanh cuc bo theo vung (vi
du do chinh x4c cua font chir, kich cd, dinh dang dam/nhat, ...). Két qua minh hoa cho
thdy viéc xay dung giai phap cham bai thi tu dong sir dung cong nghé nhan dang anh s&
la mot hudng nghién curu kha thi va hiéu qué sau nay.
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TRUGNG DAl HOC HONG BUC
KHOA CNTT&TT

CONG HOA XA HOI CHU NGHIA VIET NAM
e lip - Ty do - Hamh phic

Thank Hod, ngdy 10 thang 63 ndm 2014

PHIEU LAY Y KIEN CUA DOANH NGHIEP
(Vé srinh dg kién thire va kp ndng clia

sinh vién tor nghiép nganh céng nghé thing tin)

Kinh giri qui céng ty/doanh nghiép!

Nhiim niing cao chit lugng dio tpo v hurdng tdi mé hinh dio 130 theo nhu ciu xA hdi,
Khoa Céng ngh¢ Théng tin & Truyén Théng (CNTT&TT)-DH Hong Dirc kinh dé nghj quy
doanh nghiép cung cip cac yéu ciu tyén dyng, cic yéu cu vé ni dung trinh dé kién thirc va
ciic k9 nang cin cd cia sinh vién ot nghigp nganh CNTT. Ciic ndi dung Iy ¥ kidn bao gom:

1. Théng tin vé deanh nghifp:

TRUONG DAL HQC HONG DPUC  CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA CNTT&TT ije lip — T do — Hynh phie

PHIEU LAY Y KIEN CUA DOANH NGHIEP
(Vé trinh dg kién thire vd kD ndng cia

sinh vién 1ot nghiép nganh céng nghé thong tin)

Kinh giti quy cong twdoanh nghiép!

Nhim ning cao chit lrgng dio tgo vi hiréng 161 mé hinh ddo tgo theo nhu cdu xi hji,
Khoa Céng nghé Thong tin & Truyén Théng (CNTT&TT)-DH Hng Dirc kinh dé nghj quy
doanh nghiép cung cp cée yéu ciu tuyén dyung, cde yéu ciu vé ndi dung trinh dé kién thire v
cdc k9 ning cin ¢6 cila sinh vién 16t nghiép nganh ONTT. Céic néi dung iy ¥ kién bao gdm:

1. Thong tin v¢ doanh nghigp:

2. Yiu chu vi trinh a§ kién thirc 2. Yéu cilu vé trinh d kién thirc

3. Yéu cdu vé k§ nang 3. Yiéu ciu vé k§ niing

Hinh 4. Vi du tép dan an (trai) va bai lam cia thi sinh (phai)

€ vose

@ open

Hinh 5. Két qua ddi sanh: cac phin giong nhau giira hai tép dwgc vé béi mot dwong thing

4. KET LUAN

Dam bao tinh khach quan va cong bang trong khau danh gia 1a mot nhiém vy quan
trong cta cac co s dao tao. Trong bai bdo nay, chiing toi gidi thiéu mot giai phap phan
mém nham tin hoa quy trinh thi va cham thi hoc phan Tin hoc vian phong. Cu thé, giai
phap dé xuit duoc xay dung gdm 5 module thanh phan cho phép quan 1y cac dot thi thuc
hanh, quéan ly giri va nhén bai thi tr may sinh vién, danh phach dién tir bai thi ty dong,
phan cong cham thi, hd tro gido vién cham thi va téng hop cac loai bao cio thong ké.
Giai phap dé xuét da duoc phén tich va danh gia dé hoat dong chinh xac, khach quan, va
hiéu qué voi cac phong may co tir 200-1000 may tinh. Ngoai ra, giai phap dé xuét ciing
hd trg nha quan 1y chitrc ning theo ddi cac phong thi tir xa str dung Camera duoc lap dit

12
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tai cac phong thi, qua d6 gitp tang cuong tinh trach nhi€ém va nghi€ém tuc ctia can bo
xem thi va thi sinh du thi. Cudi cting, chiing t6i cling chi ra cac hudng phat trién mo
rong, ching han nhu giai phap chdm bai thi ty dong sir dung cong nghé nhan dang anh.
Céc phan tich va két qua mo phong ban dau cho thay tinh kha thi va tiém ning tng dung
cua giai phap nay.

TAI LIEU THAM KHAO
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A SYSTEM FOR TESTING SKILLS AND ABILITIES OF USING
OFFICE APPLICATIONS AT HONG DUC UNIVERSITY

Pham The Anh, Hoang Nam, Le Thi Hong, Le Van Hao
ABSTRACT

In this paper, we propose a solution to manage the process of testing skills,
knowledge and abilities of using office applications based on local cloud computing
infrastructure. The main objective of this solution is two-fold. First, students do not know
who will evaluate their responses. Second, the teachers who are qualified to evaluate
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the responses of the students do not know any thing about the identities of the students.
This way is termed as double blind evaluation whose key goal is to ensure thatthe
students are evaluated exactly without any bias. To achieve this aim, we have developed
a suite of five software modules, including AdminApp, StudentApp, TeacherApp,
CamClient and CamServer. These modules allow users to perform efficiently different
tasks such as file submission, scoring assignment, evaluation reporting, and camera-
based supervision. Additionally, we also point out a potential solution to automatically
evaluate the responses of students based on the computer vision and pattern recognition
technologies.

Keywords: Online test systems, automated evaluation of exam tasks, camera-
based supervision of exams, computer-aided systems for exams.
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UNG DUNG BAI TOAN TOI UU HOA TRAO LUU CONG SUAT
PE PHAN TICH ON PINH PIEN AP CUA HE THONG PIEN

Doin Thanh Céinh', Nguyén Thi Thim!
TOM TAT

Bai bdo trinh bay vé phwong phdp phdn tich én dinh dién dp bang cdch irng dung
bai todn t0i wu héa trao leu cong sudt tim mién gidi han cong sudt trong phan mém
MATLAB/MATPOWER. Bang viéc tang tdi lién tuc, dwong cong PQ cho tirng mit tdi
dwoc xdy dung. Tie d6, xdc dinh dwoc mién gidi han ting céng sudt theo hudng bat ky.
Phuwong phdp ndy dwoc kiém chirng thong qua viéc mé phong hedi dién IEEE-9 niit trén
phan mém MATLAB/MATPOWER.

T khéa: On dinh dién dp, mién gidi han céng suat.

1. DPAT VAN BE

On dinh dién ap 1a kha nang duy tri dién ap tai tit ca cac nit trong hé thong dién
trong mot pham vi cho phép ¢ diéu kién lam viéc binh thuong hodc sau khi cac kich
dong bé tac dong [2; 4; 5]. Van d& 6n dinh dién ap c6 thé dwoc phan tich, danh gia bing
cac phuong phap duong cong P-V, duong cong V-Q (hinh 1, 2) [1; 7] dé tim ra diém
lam viéc gi6i han, tir 46 xac dinh d¢ du trir 6n dinh va danh gia sy 6n dinh dién ap cua
hé théng dién [1]. Piém mét 6n dinh dién ap 1a diém ma tai d6 ma trén Jacobian ctia hé
phuong trinh phan b cong suat bi suy bién [2].

A V(pu)

Hé thong 6n dinh

Diém tGi han

Hé théng mét on dinh

0 P(MW)

Hinh 1. Pwong cong P-V

! Gidng vién khoa Ky thudt Cong nghé, Trong Pai hoc Hong Pirc
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A QMVAr)
He }héng | Heé théng
mat on dinh | 6n dinh

' >
0 \_/ V(pu)
Diém t6i han
Hinh 2. Pwong cong V-Q
Vi phuong phap phén tich duong cong P-V, V-Q ta chi c¢6 thé xac dinh duoc gidi

han ting cta cong suét tac dung P hodc cong sudt phan khang Q theo nhitng hudng nhat
dinh ma chua xac dinh dugc sy ting cong suét theo cac hudng bat ky. Vi vy, noi dung
trinh bay trong bai bao nay la nghién ctru ing dung thuat toan t6i wu tim mién ting cong
suét theo cac hudng bat ky (hinh 3) dé phan tich 6n dinh dién ap cua hé théng dién.

AQ

Qv Hé thong

mét 6n dinh
Hé thong
4n dinh

> .
0 PV P

Hinh 3. Puong cong P-Q
2. UNG DUNG BAI TOAN TOI UU HOA TRAO LUU CONG SUAT BE PHAN
TICH ON PINH PIEN AP CUA HE THONG PIEN
2.1. Co sé toan hoc cua thuat toan

Ban chit ciia phuong phap dudng cong P-V va phuong phap dudng cong Q-V la
thay doi lién tiép cong sudt ciia phu tai tai cic nit tai nhdm tim ra diém t6i han. Tai d6
hé phuong trinh x4c 1ap khong con hoi ty. Nham xac dinh chinh xac hon gia tri cong suat
cuc dai, cac cong trinh nghién ctru dd dé xuét thay doi budc tinh ting tai mot cach phu
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hop [7]. Giai thuat ctia cac phuong phép xay dung duong cong P-V va Q-V noi chung
s 1a giam budc tinh va xac dinh hudng ting tai kha thi nhat tai diém gan mat hoi ty,
nham tim chinh x4c diém miii.

Mot cach tiép can khac dé xac dinh kha ning truyén tai cong suat d6 1a dua trén
bai toan tdi wu hoa trao luu cong suat (Optimal Power Flow - OPF). Giai thuat nay duoc
dua trén dé xuét ciia Van Cutsem [6]. Noi dung ctia phuong phap nay nhu sau: Hé thong
dién ¢ ché do xac lap duoc biéu dién bang phuong trinh:

eX) =0 (1)
Trong d6: X 1a cac thong sé ché do dic trung cho ché d6 xac lap cuia hé thong dién.
¢@(X) 1a hé phuong trinh cin bang cong suit nut.
Dé 4p dung thuat toan tdi wu vao tim mién giéi han cong suit dé phan tich 6n dinh
hé thong dién, ta viét lai phuong trinh ché d6 xac 1ap bao gdm tham sb ning tai A.
Phuong trinh duoc viét lai nhu sau:

e(X,A) =0 (2)

Khi do:
Psi = P, + A kp. AP 3)
Qui = Qo + A kq.AQ 4)

Trong do: Po, Qo 1a cong suat tac dung va cong sudt phan khang & truong hop co so.
O ché d6 t6i han ta cAn tim dugc gia tri 16n nhét cua f(L):

max f(A) (%)
sao cho:
o(X,A)=0
Ham Lagrange tuwong tng voi bai toan co dang sau:
L=fQ) +wl X2 (6)
hay ¢ dang chi tiét hon:
n
L =)+ ) wi.@i(%2) )
i=1
Trong do:

+ A=A Ay .. A, ]7 1a cac bién dic trung cho sy ting tai tai cic nut, theo
phuong trinh (3; 4).

+ wi 14 vecto hé sd ciia nhan tir Lagrange.

Tai diém t6i vu thoa méan diéu kién Karush - Kuhn - Tucker (K-K-T). L4y dao ham

Lagrange cho ting bién ta dugc:
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oL
— =0 of e
gi\ 67\+ Wj. o 0 (8)
o0x Wi. w5 = 0 (9)
ow
Tu phuong trinh (8):
w; =0 (11)
Két hop (9) va (10), ta co:
de
Y =0 12
X (12)

Tir (12) ta thiy rang diém ti wu cla bai toan trung véi diém gidi han cong sudt o
K an 7 1 L 1A \ A 13 A Aoy ]

ché do6 xac 1ap. Do @(X) 1a hé phuong trinh can bang cong suat nit theo (1), % thuc
chét chinh 1a ma trin Jacobi cta bai toan ché do xac 1ap. Do do, tai diém tdi vu cua bai
toan (5), ma tran Jacobian ctia hé phuong trinh phan bd cong suét bi suy bién. Nhu vy,
vé mat 1y thuyét, phuong phap tim diém t6i han cua cong sudt tai s& cho cung 161 giai
v6i phuong phap dudng cong P-V. Su sai khac thuc té c6 thé xudt hién do budc tinh
trong qué trinh giai bai toan tdi wru héa trao luu cong suat.

2.2. Ung dung thuit toan tdi wu tim mién giéi han cong suit cho hé thong dién
IEEE 9 nut

Trén co so 1y thuyét da dugc trinh bay & phan 2.1, chwong trinh MATPOWER s&
duoc str dung dé thir nghiém giai thuat trén. Trong phan nay trinh bay két qua cua tinh
toan OPF duya trén phan mém MATPOWER dé tim diém téi han cong suit tai cua cac
nut trong hé théng dién IEEE 9 nut [3]. Chuong trinh ciing dong thoi cho phép ta xac
dinh duoc diém sup d6 dién ap khi cong suét dat t6i han.

Hé thdng dién IEEE 9 nat c¢6 nit 1 13 nat can bang (slack bus), nut 2 va nat 3 1a
cac nit may phat, cac nat con lai 1a cac nut tai. Céac dir liu nut va so dd ludi dién hé
théng dién IEEE 9 nut dugc cho nhu bang 1 va hinh 4.

Bang 1. Dir li¢u mit ciia h¢ théng di¢n IEEE 9 niit

Bus Voltage Generation Load
Mag(pu) | Ang(deg) | P(MW) | Q(IMVAr) | P(MW) | Q(MVAr)
1 1,000 0,000 71,95 24,07 - -
2 1,000 9,699 163,00 14,46 - -
3 1,000 4,771 85,00 -3,65 - -
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4 0,987 -2,407 - - -
5 0,975 -4,017 - - 90 30
6 1,003 1,926 - - - -
7 0,986 0,622 - - 100 35
8 0,996 3,799 - - - -
9 0,958 -4,350 - - 125 50
Téng 319,95 34,88 315,00 115,00
¢ 100 + i35 (MVA) 3 g | @
C | % C 0 ® 3 é)
o) ®
b 1 6
125 +j50 (MVA) 90 +j30 (MVA)
O]

LA
Y]

©

—©

Hinh 4. So' b lwéi dién IEEE 9 mit

Céc két qua cua tinh toan OPF dya trén phan mém MATPOWER cho cac nat 5, 7
va 9 cia hé théng dién IEEE 9 ntt dugc cho nhu hinh 5, bang 2, bang 3 va bang 4:

450 T T
—— PQhs5
400—— PQbus 7
\\ —— PQbus 9
350 ]
—
= 250
Sl
= ™~
S 200 \\\
150 AN \\
100 \\\\
50 \\
o
100 150 200 250 300 350 400 450 500 550 600

PV

Hinh 5. Puwong cong P-Q ciia cac nit tai
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20

Bang 2. Piém giéi han cong suit cia nit 5

Pres(MW) Qres(MVAr) Vies(pu)
103,6177 329,4833 0,6636
131,5650 322,4640 0,6646
160,5788 313,8085 0,6667
190,9728 302,9231 0,6721
223,1453 289,0637 0,6804
257,8169 271,3233 0,6921
296,1975 248,1031 0,7084
340,6603 216,1550 0,7314
397,4116 166,7302 0,7671
529,0701 7,4827 0,8751

Bang 3. Piém giéi han cong suit cia nat 7

Pres(MW) Qres(MVAr) Vies(pu)
129,6277 412,1897 0,6669
164,8837 404,1276 0,6712
201,5137 393,8029 0,6772
240,0370 380,7492 0,6851
281,0833 364,1168 0,6939
325,1409 342,1743 0,7045
373,2519 312,6459 0,7192
4272473 271,0960 0,7409
491,0086 205,9980 0,7752
555,8250 7,8611 0,9510

Bang 4. Piém giéi han cong suit ciia nit 9

Pres(MW) Qres(MVAr) Vies(pu)
109,6541 348,6779 0,6706
139,4065 341,6833 0,6727
170,4258 333,0518 0,6756
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203,2537 322,4032 0,6795
238,5600 309,0320 0,6869
276,9513 291,4601 0,6992
319,7865 267,8619 0,7164
369,8039 234,6472 0,7410
434,1728 182,1530 0,7793
585,3835 8,2792 0,8960

Dua vao két qua thu duoc ta thay, mién gidi han cong suét img voi cac nut tai
duoc gi6i han boi cac duong cong twong tng nhu hinh v&. Va bién giéi han cong suat
tac dung va cong suat phan khang tng véi nit 5 14 529,0701 MW va 329,4833 MVAr;
voinat 71a 555,8250 MW va 412,1897 MV Ar; véinut 9 1a 585,3835 MW va 348,6779
MVAr. Pay 1a diém ting 16n nhét cua tai, néu bat ky sy ting thém nao cua tai s& giy
nén sup d6 dién ap.

Két qua so sanh diém t6i han cua kha nang tai cac nat 5, 7 va 9 dugc cho nhu hinh
6, 7 va bang 5. Hinh 6 va 7 thé hién két qua tinh toan ting tai tai cac nut bang phuong
phap dudng cong PV, VQ voi bude tinh 1 MW. Bang 5 thé hién két qua so sanh gidi han
tang cong suit cac nit theo phuong phap dudng cong PV, VQ va phuong phap OPF.

——PVhis5 © — =
1.15) —PVbhs7 = — Vb7
——PVbhs9 /bs 9
11 3 -100 e
) \\ 150 / //
= 2 /
a2 1 1N %
’ AN 5=
0.
=300
a \ @\5
o. \ -
038! -480
0 100 20 10 400 500 &0 05 06 07 08 09 1 11 12
POWY) Mpu)
Hinh 6. Puwong cong P-V cic nit tai Hinh 7. Pwong cong V-Q cac nut tai
Bang 5. So sanh giéi han ting cdng suit cic nat theo phwong phap dwong cong PV, VQ
va phuong phap OPF
) Phuong phap
Nut Cong suat
Puong cong PV, VQ OPF
5 P [MW] 528 529,0701
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Q [MVAT1] 327.21 329,4833
, P [MW] 556 555,8250
Q [MVAr] 408.73 412,1897
. P [MW] 584 585,3835
Q [MVAT1] 344.92 348,6779

Nhdn xét: Véi két qua thu duoc nhu bang 5 ta thiy riang két qua tinh toan cia hai
phuong phap 1a twong dwong. Phuong phap OPF cho diém cuc dai 16n hon. Tuy nhién,
khac biét nay 1a do cach chon budc tinh ctia phuong phap duong cong PV, VQ. Nhu
vay, viéc sir dung thuat toan t8i wru vao tim mién gi61 han cong suét cho ta rut ngén duoc
thoi gian tinh toan, sd bude tinh va cing lic cho ca gidi han vé cong sut tac dung va
cong suit phan khéang.

3. KET LUAN

Bai bao da trinh bay tong quan vé phuong phap ung dung thuat toan tbi wu
tim mién ting cong suit theo cac hudng bat ky dé phan tich 6n dinh dién ap ctia hé
thdng dién. Két qua duogc tinh toan trén phan mém MATPOWER va kiém ching
trén so dd hé thong dién IEEE 9 nat. Noi dung phuong phap trinh bay trong bai bao
cho phép giam khéi lugng tinh toan trong van hanh thoi gian thuc, dong thoi két
qua cho thay tinh kha thi ctia phuong phap khi a4p dung cho cac hé thong dién co
quy mo 1én.
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USING OPTIMAL POWER FLOW FOR VOLTAGE STABILITY
ANALYSIS OF POWER SYSTEM

Doan Thanh Canh, Nguyen Thi Tham

ABSTRACT

This paper presents the analysis of voltage stability by using optimal power flow
to out find domain power limitation in MATLAB/MATPOWER. By increasing the load,
the PQ curve for each bus was drawn and then the domain increase power limit was
identified. This method would be verified through IEEE’-9 bus simulation on MATLAB/
MATPOWER.

Keywords: Voltage stability, Domain power limitation.
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KET QUA TAO VECTOR BIEU HIEN PET-21A (+) MANG POAN
GEN MA HOA EPITOPE KHANG NGUYEN CYFRA21-1

L& Pinh Chic!
TOM TAT

Nghién ciru nguon goc va suw phdt trién ciia té bao ung thw phéi (UTP) dang khéng
phdi té bao nhd, nguoi ta nhdn thdy ung thu ¢é lién quan chdt ché véi sw xudt hién ham
leong cdc khang nguyén déic trung CYFRA21-1 trong mdu, nude mé, huyét thanh. Do
vdy viéc tim va xdc dinh trinh tw dwoc gen md héa khdang nguyén CYFRA21-1 la can
thiét, lam co s& cho viéc biéu hién, thu protein CYFRA21-1 tai 16 hop déphuc vu cho
viée tao KIT chin dodn sém ung thi phoi dang khéng phdi té bao nhé nham dem lai
nguon séng cho bénh nhan.

Trong nghién cvru nay, chung toi da thanh cong trong viéc nhan ban, xac dinh
trinh tu nucleotide, trinh tw amino acicid doan epitope cua gen ma hoa khang nguyén
CYFRA21-1 véi su twong dong la 100% véi trinh tw amino acid trén Ngdn hang diF liéu
quoc té mang ma s6 KI1C19- HUMAN-P08727 va da thiét ké thanh cong vector biéu hién
pET-21a(+) mang doan gen ma héa epitope ciia khang nguyén CYFRA21-1 lam tién dé
cho cdc nghién civu tiép theo.

T khoa: CYFRA21-1, ung thie phéi (UTP), khing nguyén CYFRA21-1.

1. DPAT VAN BE

Thuyec té, trong y hoc d3 c6 rat nhidu phuwong phéap duogc sir dung dé chan doan UTP
(sinh thiét phoi, ndi soi phdi, thir dom, choc nuwde mang phdi, chup quang tuyén cit 16p...)
va mt s6 phuong phéap diéu tri UTP (hoa tri liéu, phiu thuat, xa tri ...) [4]. Tuy nhién, khi
phat hién UTP thi thuong da mudn hoac qua mudn, vi mat sb cdn bénh khac (viém phé
quan, viém phdi, lao, ...) ciing c6 nhimng triéu chimg tuong tu UTP.

Nghién ctru t€ bao ung thu ciing nhu ngudn gbe va su phat trién cua té bao ung
thu, ngudi ta nhan thay ung thu c¢6 lién quan chat ché véi sy xuét hién ham luong cac
khang nguyén dic trung ung thu trong mau, nudc mo, huyét thanh [1], [5], [6]. Piéu nay
d3 mo ra hudng nghién ciru méi trong chan doan va diéu tri ung thu trén thé gidi va
trong nudc.

Hién nay, nhiéu chi thi khang nguyén ung thu dwoc biét dén va c6 thé st dung dé
phat hién ung thu nhu: CEA, NES, CA125, CYFRA21-1, HER-2/neu ... [10], [12].
Trong d6, khang nguyén CYFRA21-1 1a mét chi thi dién hinh cho bénh UTP dang khong

! Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puic
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phai t& bao nho (non small cell lung carcinoma - NSCLC) do sy ting ham luong
CYFRA21-1 nhanh chéng trong dich co thé khi té bao biéu mé phoi ting sinh bat thuong
[2], [3], [7], [8], [11]. Vi vay, néu phat hién sém duoc su ting ham lugng CYFRA21-1
trong mau s& gop phan chan doan sém duge UTP. Do d6, khang nguyén CYFRA21-1
c6 thé duoc sir dung nhu 1a mot chi thi ddc hidu dé chan doan sém, tir d6 dinh hudng
diéu tri hiéu qua UTP dang NSCLC.

Do vdy, viéc nghién ctru tao khang nguyén tai t6 hop CYFRA21-1 trong UTP la
mot trong nhitng hudng nghién ctiru méi nham x4y dung bd KIT chan doan, theo dbi va
dinh huéng diéu tri kip thoi bénh UTP dang NSCLC, gép phan vao nhitng thanh tuu
dang ké trong y hoc va sinh hoc.

Tir nhitng 1y do trén, trong bai viét nay, ching t6i trinh bay két qua cua viéc tao
vecter biéu hién pET-21a(+)/CYFRA21-1 lam tién dé cho cac nghién ctru tiép theo.

2. VAT LIEU NGHIEN CUU

Gen ma hoa khang nguyén CYFRA21-1 (Phong thi nghiém trong diém cong nghé
té bao bong vat, Vién Cong nghé Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét
Nam) cung cap.

Vector biéu hién pET-21a(+) (hing Novagen). Cip moi T7F/R dé xac dinh gen
ngoai lai gén vao vector, trinh tu nhu sau:

T7F: 5>-TTAATACGACTCACTATAGG-3’

T7R: 5>-CCGCTGAGCAATAACTAG-3’

Dong té bao E. coli BL21 (DE3) do Trung tim Céng nghé Protein cia Vuong
Qudc Anh (MRC-Centre for Protein Engineering, Cambridge, UK) cung cap. Cap mdi
LabF/R dung dé nhan ban, khuéch dai thu vién thuc khuan sau mdi vong sang loc, trinh
tu cu thé nhu sau:

LabF: 5’-CAGGAACAGCTATGAC- 3’

LabR: 5’-GAATTTTCTGTATGAGG- 3’

Céc enzym: Taqg DNA polymease, Nde 1, EcoR 1, Xho 1, ligase ... Céc sinh phdm
nay do hing BioLabs cung cip.

3. PHUONG PHAP NGHIEN CUU
3.1. Phwong phap nhan bin gen bang PCR
Bang 3.1. Thanh phén phéan ing PCR

Thanh phan phan tmg Nong d6 Thé tich(ul)

Dung dich d¢ém 10X 2,5
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Mdi xudi 10 pmol/pl 1
Mbi ngugc 10 pmol/ul 1
DNA khuén 10-100 ng/pul 1
Taqg-polymerase 5 unit/pl 0,5
dNTPs 10nM 2,5
MgCl, 25mM 2,5
BSA 1X Img/ml 4
B6 sung H,0 10

Chay may PCR véi chu trinh nhiét sau: Bién tinh DNA & 94°C - 2 phut, thyc hi¢n
30 chu ky phéan ung v6i chu trinh nhiét: 94°C - 45 gidy, Tm 55°C - 45 gidy, 72°C - 1
phut; kéo dai & 72°C - 8 phut, dé hoan tit phan tng; sau d6 miu duoc gitr & 4°C.

3.2. Phuong phap dién di

Trong dién truong theo chiéu tr cuc Am dén cuc duong, cac DNA c6 kich thudce
16n hodac mach théng s€ chuyén dong cham hon cac DNA dang siéu xo0an hodc kich
thudc bé. Trong mot pham vi nhat dinh ctia ndng do gel agarose, kich thudc phan ti ti
1¢ nghich v6i quing duong dich chuyén cuia DNA trén gel agarose. DNA trén gel
agarose dugc phat hién bang cach nhuém voi Ethidium Bromide (EtBr) va quan sat
dudi tia UV.

3.3. Phwong phap xac dinh trinh ty nucleotide

Pay 1a phuong phap st dung dideoxynucleotide (ddNTP) c6 danh ddu huynh
quang dé lam ngimg cac mach don DNA dang dugc tong hop mot cach ngiu nhién.
Enzym DNA - polymerase xtc tac gan cac nucleotide vao mach don DNA dang tong
hop & vi tri 3°- OH, khi gap ddNTP (khong c6 nhom 3°- OH) thi phan tng tong hop bi
ngung lai.

Két qua phan tmg tong hop nén cac doan DNA dai, ngan khac nhau 1 nucleotide,
c6 thé phan tach nho dién di trén gel agarose, phat hién cac ddNTP di danh dau nho
tia laze.

3.4. Phwong phap gin san phim PCR vao vector pET-21a(+)/CYFRA21-1
Nhim tao duge vector biéu hién pET-21a(+)/CYFRA21-1 dé thu nhén protein
CYFRA21-1 phuc vu cho cac nghién ctru tiép theo.
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4. KET QUA VA THAO LUAN
4.1. Nhan ban vung ma hoa epitope khang nguyén CYFRA21-1

Nghién ctu CYFRA21-1 véi vai tro 1a khang nguyén dac hi¢u UTP dang NSCLC,
chung t6i quan tdm chtl yéu dén phan epitope ctia khang nguyén nay. Tir két qua nghién
ctru viéce st dung cac phan tir khang thé dé nhan ra vung epitope khang nguyén cta
Cytokeratin, ngudi ta nhan thay, ving epitope khang nguyén CYFRA21-1 nim trong
khoang amino acid tir 311 dén 368 trén phan tir Cytokeratin 19. Két qua nay ciing da
duoc khang dinh trong mot nghién ctru sir dung hai khang thé don dong: Ks 19.1
(khang thé nhan biét cac amino acid tir vi tri 311 dén 335 trén Cytokeratin 19) va
BM19-21 (khang thé nhan biét cac amino acid tir vi tri 346 dén 367) (Kazutaka
Dohmoto, 2000) [9].

Vi nhitng két qua cua cac nghién ctru trén va trén co so trinh ty nucleotide doan
gen ma héa CYFRA21-1 thu dugc cling nhu vi tri viing epitope khang nguyén da duoc
x4c dinh, ching t6i thiét ké cip mdi dé nhan ban doan gen chira ving epitope khang
nguyén CYFRA21-1 1am co sé cho viée biéu hién protein CYFRA21-1.

Thanh phan cta phan ung nhin ban doan gen mi hoa epitope khang nguyén
CYFRA21-1 gdm:

DNA khuén (San pham PCR c¢6 trinh tu d3 dugc xac dinh khoang 400 bp thu duoc
& trén), ANTPs, moi ExpcyF va ExpcyR, enzym Tag-DNA polymerase, dung dich dém,
dung dich MgCl,, nudc véi ty 1é thich hop trong tong thé tich 25 pl. Sau khi nhan ban
doan gen chira epitope khang nguyén CYFRA21-1, chiing t6i tién hanh két qua kiém tra
san pham PCR bang dién di trén gel agarose 0,8% (Hinh 4.1).

1 2

L «—San pham PCR = 250 bp

Hinh 4.1. Hinh 4nh dién di sain phdm PCR trén gel agarose
Lan chay M: Thang DNA chudn 100 bp
Lan chay s6 1 va sé 2: San pham PCR

27



TAP CHI KHOA HQC, TRUONG PAI HQC HONG PUC - SO 29. 2016

Két qua dién di trén gel agarose trén hinh 4.1 cho thiy, trén lan chay s6 1 va s6 2
c6 mdt bang sang dam voi kich thudc khoang 250 bp. Kich thudc nay phu hop voi tinh
toan vé doan gen chira ving epitope khang nguyén CYFRA21-1.

Nhu véy, ching ti cho rang: doan gen mi héa cho vung epitope khang nguyén
CYFRA21-1 di dugc nhan ban thanh coéng vdi cip modi ExpeyF/R.

Dé thudn loi cho viée thiét ké vector biéu hién va luu gitr ngudn gen, chiing toi tién
hanh gin doan gen thu dugc vao vector tach dong.

4.2. Tach dong doan gen ma hoa vung epitope khang nguyén CYFRA21-1

Nho hoat tinh cua Tag-polymerase, san pham PCR c¢6 thém nucleotide A ty do &
hai d4u cua gen. Vector tach dong pCR2.1 duoc tao ra dudi dang mach thing v6i hai
nucleotide T ty do bd sung v6i nucleotide A. Sau do, doan gen ma hoa ving epitope
khang nguyén CYFRA21-1 dugc xac dinh trinh ty trén may ABI PRISM® 3100-Avant
Gentic Analyzer, trinh ty nucleotide va trinh ty amino acid cua doan gen thu dugc trong
vector tach dong pCR2.1 duoc thé hién trén hinh 4.2.

CATATGGGCAGGTCCGAGGTTACTGACCTGCGGCGCACCCTTCAGGGTCTTGAGATTGAGCTGCAGTCACAGCTG 75
H M G R S EV TDILRURTUL QO GL E I E L Q S Q L
AGCATGAAAGCTGCCTTGGAAGACACACTGGCAGAAACGGAGGCGCGCTTTGGAGCCCAGCTGGCGCATATCCAG 150
s M K A A L ED T L A E TE AR F G A Q L A H I Q
GCGCTGATCAGCGGTATTGAAGCCCAGCTGGGCGATGTGCGAGCTGATAGTGAGCGGCAGAATCAGGAGTACCAG 225
AL I S G I EA Q L G DV R AUD S EIR QN QE Y Q
CGGCTCATGGACCTCGAGTGA 246
R L M D L E *

Hinh 4.2. Trinh tw nucleotide va amino acid suy dién ciia doan gen mi héa ving epitope
khang nguyén CYFRA21-1

Két qua phan tich trinh ty amino acid cho thay, doan gen da gin véao vector tach
dong dting theo tinh toan va cé d6 twong dong 1a 100% vdi trinh tw amino acid trén Ngan
hang dir liéu quc té mang ma s K1C19- HUMAN-P08727

Nhu vay, chung t6i cho ring: viéc tach dong va xac dinh trinh ty DNA cua ving
gen mi hoa epitope khang nguyén CYFRA21-1 di duogc tién hanh thanh cong va c6 du
d6 tin cay dé biéu hién va thu protein CYFRA21-1 phuc vu cho cic nghién ciru tiép theo.

4.3. Thiét ké vector biéu hién pET-21a(+)/CYFRA21-1

Dé gin dugc doan gen mi hoa ving epitope khang nguyén cia CYFRA21-1 (goi
tat 1a gen CYFRA21-1) vao vector biéu hién pET-21a(+) khop ding chiéu, dung khung
doc, ca vector tach dong mang gen CYFRA21-1 va vector biéu hién gbc pET-21a(+) s&
duoc cdt voi cung hai enzym han ché 1a Nde I va Xho I, cac enzym nay sé cit DNA
plasmid tach dong tai t6 hop pCR2.1/CYFRA21-1 tao ra gen CYFRA2I-1 ngoai bao c6
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hai d4u dinh tuong ng, vector biéu hién pET-21a(+) ciing dugc xur ly twong tu v6i hai
enzym trén tao ra hai ddu dinh bd sung va duoc tién hanh nhu sau:

Thu gen CYFRA2I-1 c6 hai dau dinh ciia hai enzym Nde I va Xho I

Dé thu gen CYFRA2I-1 nay chung toi tién hanh cit cac plasmid pCR2.1-
Topo/CYFRA21-1 bang hai enzym cét han ché Nde I va Xho 1. San pham thu dugc kiém
tra bang dién di trén gel agarose 0,8% (Hinh 4.3).

AATT
[ ||| feeard || | |
AGCT

Hinh 4.3. Hinh dnh dién di vector tai t6 hop cat v6i hai enzym Nde I va Xho 1
Lan chay M: Thang DNA chuan 1 kb (Fermentas)
Lan chay sé 1: San pham pCR2.1/CYFRA21-1 cdt véi hai enzym Nde I va Xho I

Tir hinh anh dién di (Hinh 4.3) cho thay, trén lan chay s 1, ngoai bang cuia vector
pCR2.1 con xuit hién mot bang co kich thuéc twong dwong véi kich thudc gen
CYFRA2I-1. Nhu vay, dudi tac dung cia cac enzym cit han ché, doan gen ma hoa cho
ving epitope khang nguyén CYFRA21-1 di duoc cit roi ra khoi vector tach dong va c6
hai dau dinh twong tng ctia hai enzym cat han ché da thiét ké sin sang cho viéc gan vao
vector biéu hién. Tuy nhién, dé thu duogc doan gen CYFRAZ2I-1 tinh sach c6 hai déau dinh,
chung toi cit thu ving gel agarose chtra baing DNA CYFRA21-1 va tién hanh tinh sach
thu doan gen CYFRA2I-1 bang KIT QIAGEN. Két qua lugng DNA thu dugc so véi
lugng DNA ban dau khong c6 sy chénh 1é€ch 16n. Nhu vay, chung t61 da c6 gen
CYFRA21-1 véi hai dau bd sung duoc tao boi hai enzym Nde I va Xho L.

Tao 2 ddu dinh cho vector pET-21a(+)

Tiép theo, vector pET-21a(+) ciing duoc xtr Iy v6i hai enzym cét han ché 13 Nde |
va Xho 1. Sau do, san phém cit dugc dién di trén gel agarose 0,8%. Két qua thé hién trén
hinh 4 .4.
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TT4orminator
His-Tag
1 ori /
= |1¥7
‘) 6kb
Amp MCS 3

;. pelB ~5 kb

pET-21a(-)

5.4 kb

Hinh 4.4. Hinh inh di¢n di san phim cit vector
pET-21a(+) véi enzym Nde 1 va Xho 1
Lan chay M: Thang DNA chudn 1 kb (Fermentas)
Lan chay s6 1: San pham pET-21a(+) cdt véi hai enzym Nde I va Xho I

Hinh anh dién di trén hinh 4.4 cho thiy vector di dugc md vong hoan toan dam
bao cho viéc gén gen tao vector biéu hién.

Sau khi dién di, phan agarose chta vector pET-21a(+) dugc thu lai va xir 1y qua
cot tinh sach DNA tir gel ciia hang QIAGEN. Nhu vy, chung t6i di c6 san nguyén liéu
cho viée tao vector biéu hién.

Giin gen CYFRA2I-1 vao vector pET-21a(+)

Sau khi gen CYFRA21-1 dugc cit khoi vector tich dong nho hai enzym cat han
ché 12 Nde 1 va Xho 1, chiing t6i chuyén san phdm cét vao vector biéu hién, duéi tic dung
cua T4-ligase, gen CYFRA21-1 dugc gén vao vector biéu hién tao thanh hé théng biéu
hién hoan chinh.

Qua trinh chuyén gen CYFRA21-1 tir vector tach dong sang vector biéu hién dugc
mo ta trén hinh 4.5. Sau phan Gng ghép ndi gen, san pham ghép ndi dugc bién nap vao
té bao E. Coli ching Top10, qua trinh chon dong dién ra nho phuong phap PCR tir khuan
lac (Hinh 4.5).
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Hinh 4.5. So dd mé ti qua trinh gin két va chon dong vector
pET-21a(+)/CYFRA21-1
Lan chay M: Thang DNA chudn 1 kb (Fermentas)
Lan chay s6 1, s6 2, s6 3: San pham PCR véi cip moi T7F/R
tuong ting tir cac khuan lac 1, 2, 3

Kiém tra két qua gin gen CYFRA21-1 vao vector biéu hién dugc thuc hién bang
cach st dung truc tiép 3 khuén lac chon ngiu nhién tir dia nudi cdy tién hanh PCR véi
cip moi T7F/R cia vector pET-21a(+).

Két qua PCR duoc kiém tra bang phuong phéap dién di (Hinh 4.5), trén anh dién di
cho thiy & lan chay sé 1 xuét hién mot bing sang dam c6 kich thudc khoang 250 bp.
Kich thuéc nay 1a hoan toan phtt hop véi tinh toan vé kich thudc ctia doan gen CYFRA21-
1 v&i mot phan cua vector. Dé kiém tra chiéu va khung doc ctia gen, chiing toi tién hanh
tach chiét va xac dinh trinh ty gen trong plasmid tai t6 hop thu dugc.

Viéc xé4c dinh trinh tir gen tach dong duoc tién hanh phan tmg bang KIT “Big Dye
Terminator sequencing KIT” (ABI, MJ), chay trén mdy ABI PRISM® 3100-Avant
Gentic Analyzer va theo phuong phap ctia Sanger va cong su (1981) [13]. Véi cach lam
nhu vay, chung t6i thu dugc trinh ty nucleotide va trinh tu amino acid suy dién ctia san
phém nhan ban RT-PCR di duoc xac dinh cu thé trén hinh 4.6.

Két qua xac dinh trinh ty nucleotide trén hinh 4.6 da khang dinh viéc thiét ké
vector biéu hién gen CYFRAZ21-1 thanh cong, trinh tu nucleotide va trinh ty amino acid
suy dién cu thé:
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CATATGGGCAGGTCCGAGGTTACTGACCTGCGGCGCACCCTTCAGGGTCT TGAGATTGAGCTGCAGTCACAGCTG 70
HM GRS EVTDTI LI RZ RTULIGQGTLETITETLTUG QS QL
AGCATGAAAGCTGCCTTGGAAGACACACTGGCAGAAACGGAGGCGCGCTTTGGAGCCCAGCTGGCGCATATCCAG 140
S M KA ALZEJDTTULATETTEH ATRTEFGA AU QTLA AIHTI Q
GCGCTGATCAGCGGTATTGAAGCCCAGCTGGGCGATGTGCGAGCTGATAGTGAGCGGCAGAATCAGGAGTACCAG 210
AL I S GI EAJ QULGT DV VU RAUDTSTET RTU OQINUOQTE Y Q
CGGCTCATGGACCTCGAGCACCACCACCACCACCACTGA 249

R L M DL E H H H H H H *

Hinh 4.6. Trinh ty nucleotide va trinh ty amino acid suy dién caa gen CYFRA2I-1 sau

khi gin vao vector biéu hién pET-21a (+)

Két qua phan tich trinh tw amino acid (Hinh 4.6) cho thay, doan gen ma hoa epitope
khang nguyén CYFRA21-1 di duoc gin vao vector biéu hién c¢6 khung doc va chiéu
dung theo tinh toan 1y thuyét. Hon nita, san pham con dugc gin thém dudi His-tag gitp
cho viéc tinh sach san phém trén cdt ai luc Ni-NTA & bude nghién cliru tiép theo duoc
dé dang.

5.KET LUAN

Nhan ban va xac dinh thanh cong trinh nucleotide va trinh amino acid cua doan
gen ma hoa epitope khang nguyén CYFRA21-1 c6 su twong dong 100% véi trinh tu
amino acid trén Ngan hang dir liéu qudc t& mang ma s6 K1C19- HUMAN-P08727.

D3 thiét ké thanh cong vector biéu hién pET-21a(+)/CYFRA21-1 1am tién dé cho
cac nghién ctru tiép theo dé tao KIT chin doan sdm ung thu phdi dang khong phai té
bao nho.
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THE RESULTS OF EXPRESSION VECTOR PET21A (+)
CARRIED SEGMENT GENES ENCODING ANTIGENS
EPITOPE CYFRA21-1

Le Dinh Chac

ABSTRACT

Study on the origin and the development of lung cancer cells form non-small cell,

cancer was found closely associated with the emergence of concentrations of specific

antigens in the blood CYFRA2I-1, water tissues and serum. Therefore finding and

sequencing the gene encoding the antigen CYFRA21-1 is necessary, as the basis for the
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expression, obtained recombinant protein CYFRA21-1 to serve for creating KIT early
diagnosis of lung cancer non-small cell types in order to bring about the source of life
for patients. In this research, we have succeeded in cloning, nucleotide sequencing,
amino sequencing of the epitope segment acid antigen encoding genes of which
similarities CYFRA21-1 is 100% with the amino acid sequence in the international
databank KI1C19- HUMAN-P08727 code and have successfully designed pET-21a
expression vector (+) which carries the gene segment encoding the antigen epitope
CYFRAZ21-1 premising for the next study.

Keywords: CYFRA21-1, lung cancer.
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NGHIEN CUU ANH HUONG CUA VAT LIEU POLYACRYLAMIT
PEN KHA NANG CHONG XOI MON, BAC MAU PAT VA NANG
CAO NANG SUAT MIA TREN VUNG PAT DOC TAI PIA BAN
TINH THANH HOA

Lé Sy Chinh', Nguyén Vin Diing'
TOM TAT

Trong nghién ciru ndy, vdt liéu polyacrylamit dwoc g dung chéng xéi mon, bac
mau dat, ndng cao nang sudt mia trén ving dat doc huyén Tho Xudn, Thach Thanh tinh
Thanh Héa. Két qua nghién citu dd cho thay vt liéu polyacrylamit (PAM) c6 khd ndng
chong x6i mon, bac mau dat, lam ting nang sudt cdy trong cho cdc ving ddt doc. Sir
dung vit liéu PAM da lam tang mirc thu nhdp cia ba con néng déan. Xét vé lau dai, sir
dung vat lieu PAM sé cai tao dwoc dat, tang do phi nhiéu cho dat, giup giam dwoc dién
tich ddt bi hoang mac hoa hién nay.

T khoa: Vit liéu polyacrylamit, x6i mon, bac mau ddt, dat doc.

1. DPAT VAN BE

Tinh Thanh Hoa c6 khoang 710.000 ha dién tich dat doc thay ddi tir 8 - 35°, trong
do6 c6 30.000 ha la vung nguyén liéu mia cho 3 nha may duong. Ngoai ra, luong mua
trung binh hang ndm khoang 1600-2300 mm cdng v&i viéc lam dung str dung tai nguyén
thién nhién da gy ra sy x6i mon, rua tréi nghi€m trong, lam thi¢t hai 16n vé vat cht,
anh huong rat 16n dén sy phat trién kinh té - x hoi va doi song dan sinh. Véan dé dit ra
1am thé nao phat trién 6n dinh, xay dung ving trong diém tham canh bén viing dbi véi
cdy mia nguyén liéu [1]. Vi vy, nghién ctru anh hudng cia vat liéu polyacrylamit dén
kha niang chéng x6i mon, bac mau dat va nang cao ning sut mia trén ving dat dc 1a
van d& cap thiét.

2. DOl TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong
2.1.1. Vat liéu polyacrylamit

Vit liéu polyacrylamit (PAM) ding dé chdng x6i mon, bac mau dit c6 khdi lugng
phan tir trung binh 8.10° (gam/mol), mitc 6 anionic 18%, do tan 6%.

! Gidng vién khoa Ky thudt Cong nghé, Trong Pai hoc Hong Pirc
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2.1.2. Logi cdy trong:

Gidng mia MY 5514, ROC 10 va Vién 1am.

2.1.3. Dia diém

Di chon 4 x4 va 50 ha dé trién khai m6 hinh. Cu thé nhu sau:

Bang 2.1. Xay duwng md hinh wng dung PAM dé chong x6i mon trén dat trong mia

O R Dién tich xay S6 ho L
biém bo tri xay dung mo . s . BO tri trén
TT . . dyng mo hinh tham gia .
hinh (x2) R chan dat
(ha) (ho)

1 | Thanh Tam - Thach Thanh 12,5 9 Mia d6i
2 | Ngoc Trao - Thach Thanh 12,5 6 Mia doi
3 | Xuén Thing - Tho Xuén 12,5 25 Mia ddi
4 | Xuan Phu - Tho Xuan 12,5 25 Mia d6i

2.2. Phuwong phap nghién ctru

2.2.1. Phuong phdp chon diém, chon ho

Chon nhitng diém c6 dién tich trong mia tap trung va c6 d6 ddc cia thira canh tac
mia tir 10-12°. Nhitng ving canh tac dang ap dung quy trinh k§ thuat phd bién.

2.2.2. Phirong phdp nghién ciru dinh dwong dat truée va sau khi Igp mé hinh

Trén co s& téng s6 dién tich trién khai du 4n 1 50 ha trén hai huyén, moi huyén 25
ha. Tong s6 mau khao sat: 10 mau, mau 1iy 12 miu dai dién cta dién tich 5ha noi trién
khai nghién ctru. Phuong phép lay mau va phén tich dwoc thuc hién theo céc tiéu chuén
chuyén nganh.

2.2.3. Phuong phdp theo déi cdc chi tiéu kinh té ky thudt

Ty 1é nay mam: tinh % s6 mat niy mam véi sb mét da trong,

Strc d¢ nhanh: s4 nhanh dé trung binh tir mot chdi me. Tinh bang cong thic:

Tong s6 choi dém dwoc

S6 nhanh trung binh = - RN
& Tong so choi me

Chiéu cao cdy trude khi thu hoach (cm): do tir gdc sat mit dat dén dai day cua la
dwong dau tién (tir ngon xudng).

Chiéu cao cay: Puoc do va tinh tir khi 14 that dau tién dén tai 14 that cudi cing,
mdi 1an nhic lai theo ddi 3 cay/diém. Po 5 diém theo duong chéo, sau do tinh trung binh.
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Puong kinh than (cm): bang gi tri trung binh cta 3 1an do dudng kinh & gdc, gitta
than va ngon, mdi 1an nhic lai do 3 cay/diém (do bing thudc Panme), do 5 diém theo
dudng chéo, sau do tinh trung binh.

3. KET QUA VA THAO LUAN

3.1. Thanh phén dinh dwdong dit truée khi xir Iy PAM

Trén co so tong s6 dién tich trién khai nghién ctru 13 50 ha trén hai huyén, mdi
huyén 25 ha. Tong s6 miu khao sat: 10 mau, mau liy 1a mau dai dién cua dién tich 5 ha
dé phan tich chi tiéu 1y, hoa, sinh cia dat trudc khi trién khai nghién ctru (11 chi tiéu):
pH, thanh phﬁn co gioi, thanh phén cfip hat (doan lap bén), do thdm, N, P,0s, K, chit
hitu co, Ca®", Mg?", téng sb vi sinh vét.

Bang 3.1. Két qua phén tich mu dat tai Tho Xuén trwéc khi xir Iy PAM

STT CHI TIEU KET QUA PHAN TIiCH
TX- TX- TX- TX- TX-
01/P1 | 02/P1 03/P1 04/P1 05/P1
1 |pH 4,6 43 4,5 4,4 4,6
2 | Thanh phan co gidi
- Sét 49.6 473 48,5 44,5 42,3
- Cat 38,6 39,9 39,4 41,7 40,5
- Limon 11,8 12,8 12,4 13,8 13,5
3 D6 bén doan lap
(kich thudc hat)
Kich thudc >5 mm 0,42 0,47 0,41 0,34 0,41
Kich thudc 5-3 mm | 4,24 4,19 4,25 4,72 4,25
Kich thudc 3-1 mm | 18,29 18,25 18,3 17,6 18,3
ﬁflh thude 1-0,25 42,68 | 42,78 42,84 40,7 42,84
Einclh thuoe <0251 3437 | 3431 33,9 34,3 34,3
4 | PO thAm ml/h 43 47 46 45 49
N (%) 0,179 | 0,182 0,164 0,173 0,210
6 | P20s (%) 0,143 0,137 0,151 0,161 0,187
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7 | K(®%) 0,132 | 0136 | 0134 | 0,137 | 0,142
g |Chathiuco (OM) 15, 3,8 4,57 4,42 427
(%)
9 | Ca?"(%) 0,534 | 0452 | 0516 | 0485 | 0473
10 | Me2* (%) 0227 | 0317 | 0295 | 0305 | 0312
Tong sb vi sinh vat | 2,31.10 ; ; ; ;
| CRULe dit ) 2,56.107 | 2,28.107 | 2,17.107 | 2,38.10
Biang 3.2. Két qua phén tich miu dat tai Thach Thanh trwéc khi xir Iy PAM
STT CHI TIEU KET QUA PHAN TiCH
TT- TT- TT- TT- TT-
01/l | 02/P1 | 03/P1 | 04Dl | 05/l
pH 4.6 434 4,52 4,45 4,62
2 | Thanh phan co gidi
_Sét 52,4 51,2 48 4 46,7 48,9
_Cat 34,4 38,1 37,2 39,4 38,2
~ Limon 13,2 13,1 14,4 13,9 12,9
3 | Kich thudc hat (%)
Kich thuée >5 mm | 0,57 0,51 0,48 0,44 0,48
Kich thudc 5-3 mm | 4,83 4,12 4,45 421 411
Kich thudc 3-1 mm | 20,41 | 17,34 19,27 18,7 18,9
Kich thude 1-0.25 1 4515 | 41,71 4281 | 4314 | 4427
mm
Kichthuoe <025 | 3407 | 3632 | 42,99 33,6 32,24
mm
4 | Do tham ml/h 48 42 51 46 47
5 [N (%) 0,192 | 0214 | 0208 | 0234 | 0213
6 | P20s(%) 0,91 | 0203 | 0199 | 0,187 | 0212
7 K (%) 0212 | 0234 | 0245 | 0312 | 0,247
g | Chathauco (OM) |4 s 3,92 434 4,51 3,68
(%)
9 | Ca?"(%) 0245 | 0327 | 0265 | 0218 | 0,305
10 | Mg (%) 0,319 | 0,321 0334 | 0313 | 0398
Tdng sb vi sinh vat 7 7 7 7 7
| CrUre din 2,81.107 | 2,46.107 | 2,43.107 | 2,57.107 | 2,62.10
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Két qua phan tich cho thiy, dit trong mia tai hai huyén Tho Xuan va Thach Thanh
chu yéu 1a dt thit pha sét, c6 ting dat day, dat c6 phan tmg chua, ham luwong hitu co
(OM) & mtc trung binh, ham lwong cac chat dé tiéu trong dat & muc ngheo.

3.2. Anh huéng ciia PAM dén doan lap bén cia dat

Hi¢u qua cai tao va bao vé dat duge xac dinh qua viéc phan tich doan lap bén trong
nude cua dit tai cac mo hinh mia. Két qua duoc trinh bay trong bang 3.3 va 3.4.

Biang 3.3. Anh hudng ciia PAM dén d9 bén doan lap cia dit
tai cic 6 TN mia & Tho Xuén

Su phan bd kich thudc hat (%) % 1 so vGi
Congthic | >5 | 53 | 31 | 1025 |<o025| ™| P ,
(coy | (caphatco
mm mm mm mm mm nghia) ¥ nghia)
Piém TX01/D1-2
Déi chung 0,42 | 424 | 18,29 | 42,68 | 34,37 | 2295 100
XulyPAM | 13,92 | 26,38 | 23,07 | 26,1 | 10,53 | 63,37 276
Piém TX02/D1-2
Déi ching 0.47 | 4,19 | 18,25 | 42,78 | 34,31 | 22,91 100
XualyPAM | 14,34 | 25,16 | 2421 | 26,2 | 10,09 | 63,71 278
Piém TX- 03/ P1-2
Déi chung 0,41 | 425 | 183 | 42,84 | 339 | 2296 100
Xt lyPAM | 11,56 | 24,39 | 24,68 | 29,14 | 1023 | 60,63 264
Piém TX — 04/ B1-2
Déi ching 034 | 472 | 17,6 | 40,7 | 343 | 22,66 100
XualyPAM | 10,14 | 27,19 | 21,65 | 30,83 | 10,19 | 58,98 261
Piém TX — 05/ P1-2
DPbichung | 041 | 425 | 183 | 4284 | 343 | 2296 100
Xuly PAM | 12,78 | 24,54 | 2546 | 2532 | 11,9 | 62,78 273

Két qua phén tich cho thiy nho hiéu qua 1am bén doan lap dat cta vt liéu chéng
X01 mon, bac mau dat (PAM), phﬁn tram céac hat 16n tang lén. Tai cdc mo hinh c6 xur 1y
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PAM, su phan bd kich thuéc hat c6 ¥ nghia ting so véi cong thirc dbi ching dao dong
tir 261% dén 278%.

Bang 3.4. Anh huéng cia PAM dén dd bén doan lap ciia dit tai cac 6 TN mia

& Thach Thanh
Su phan bé kich thudc hat (%) % 1 50 v&i
Congthic | >5 | 53 | 3.1 | 1-025 | <025 >(1021yfn (céth(;t ”
mm mm mm mm mm nghia) y nghTa)
Piém TT-01/D1-2
Déi ching 0,57 | 4,83 | 20,41 | 40,12 | 34,07 | 25,81 100
Xir Iy PAM 8,23 | 22,37 | 24,54 | 25,09 | 19,77 | 55,14 214
Piém TT-02/D1-2
Déi chung 0,51 | 4,12 | 17,34 | 41,71 | 36,32 | 21,97 100
XulyPAM | 13,92 | 24,83 | 23,76 | 24,12 | 9,37 | 62,51 285
Piém TT-03/D1-2
Déi chung 0,48 | 4,45 | 19,27 | 42,81 | 42,99 | 242 100
Xt Iy PAM 14,0 | 253 | 22,05 | 24,43 | 1422 | 61,35 258
Piém TT-04/D1-2
Dbi chimg 0,44 | 421 | 187 | 43,14 | 33,6 | 2335 100
Xualy PAM | 12,92 | 20,05 | 26,7 | 30,71 | 9,62 | 59,67 256
Piém TT-05/D1-2
Déi chung 0,48 | 4,11 | 189 | 4427 | 32,24 | 23,49 100
XulyPAM | 11,24 | 26,57 | 20,43 | 29,18 | 12,58 | 58,24 248

Két qua phén tich cho thiy nho hiéu qua 1am bén doan lap dat cta vt liéu chéng
x6i mon, bac mau dt (PAM), phan trim cac hat 16n ting 1én so v6i cong thirc ddi chimg
dao dong tir 214% dén 285%. Sy ting doan lap dét tai cac md hinh sir dung PAM 1a do
6 su lién két gilra cac ion ai lyc c6 trong AMS-1 va PAM ddi véi cac hat dit qua lyc
hut Cu I6ng va Van Der Vaal. Céc luc hut bé mat nay lam tang strc cd két cac hat, 1am
bén cau tric dat, chong lai sy pha v do truot va van chuyén trong dong chay mit. Tir
do chung co thé chéng duoc x6i mon, bac mau dit [2; 3].
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3.3. Anh huéng ciia PAM dén mat dd cAy mia qua cac thoi ky

Qua theo doi mat dd mia qua cac thoi ky sinh trudng tai cdc mo hinh thi nghiém.

Két qua thu dugc thé hién trong bang 3.5.

Bang 3.5. Anh huéng cia PAM dén mat do cAy mia qua céc thoi ky

TT|  Chitiéu theo doi Ponvitinh | VO inhsudung | Theo doi
PAM ching
I | Tai Thanh Tam
1 | Thoi ky moc mam nghin cay/ha 74,3 74,5
2 | Thoi ky dé nhanh nghin cay/ha 137,4 125,2
3 | Thoi ky gitra vuon 16ng | nghin cay/ha 125,7 111,8
4 | Trudc thu hoach nghin cay/ha 113 106
IT | Tai Ngoc Trao
1 | Thoi ky moc mam nghin cay/ha 73,4 72,8
2 | Thoi ky dé nhanh nghin cay/ha 135,6 124,7
3 | Thoi ky gitra vuon 16ng | nghin cay/ha 120,1 112,6
4 | Trudc thu hoach nghin cay/ha 108 103
III | Tai Xuan Thing
1 | Thoi ky moc mam nghin cay/ha 65,3 65,2
2 | Thoi ky dé nhanh nghin cay/ha 145,4 137,5
3 | Thoi ky gitta vaon 16ng | nghin cay/ha 126,5 118,5
4 | Trudc thu hoach nghin cay/ha 118 107
IV | Tai Xuan Phu
1 | Thoi ky moc mam nghin cay/ha 66,7 65,8
2 | Thoi ky dé nhanh nghin cay/ha 145,2 136,8
3 | Thoi ky gitta vuon 16ng | nghin cay/ha 122,6 115,5
4 | Trudc thu hoach nghin cay/ha 123 114

Két qua theo ddi cho théy, tai thoi diém moc mam mat dg cay tai cac mo hinh c6
xtr Iy PAM va d6i ching khong co su khéac biét. Bidu nay 1a do polymacrylamit chi co
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tac dung tao lién két dit va cb dinh dinh dudng chir khong c6 chirc nang bd sung dinh
dudng cho dét. Tai khu vuc lap mo hinh thoi tiét bat dau c6 mua, giai doan nay mia bat
dau bude sang giai doan dé nhanh va vuon 16ng. Do két hop véi diéu kién thuan loi (co
mua) nén cay mia phat trién tot, dic biét 1a tai mo hinh st dung PAM c6 mat do cay cao
hon tai mé hinh d6i chtng.

3.4. Anh huéng ciia PAM dén céc yéu to cAu thanh ning suit mia

Anh huéng ctia polyacrylamit dén cac yéu té ciu thanh nang suit mia tai cac mo
hinh Tho Xuan va Thach Thanh duogc trinh bay trén cac bang 3.6.

Bang 3.6. Cic yéu t6 cAu thanh ning suit ciia mia

Yéu tb . ) Chiéu cao o
Puong kinh nguyén lidu Troflg luong Ma.{ do (iay hiru
(cm) cay (kg) hi€u (cay/ha)
Cong thue (cm)
I. M6 hinh tai xa Thanh Tam
Pbi chimg 3,12 194,2° 0,911 106.000°
Xir Iy PAM 3,20 200,3° 0,972 113.000°
LSDo.0s 3,2 236
II. M6 hinh tai xa Ngoc Trao
Pbi chimg 3,11 190,7 0,902 103.000°
Xir ly PAM 3,18 198,4° 0,951 108.000°
LSDo.0s 3,3 203
I11. M5 hinh tai x4 Xuan Thing
Déi ching 2,74 167,8° 0,723 107.000?
Xir ly PAM 2,87 172,5° 0,805 118.000°
LSDo.0s 2,87 245
IV. M6 hinh tai xa Xuan Phua
Pbi chimg 2,84 168,3° 0,718 114.000°
Xir ly PAM 2,928 171,5° 0,805° 123.000°
LSDo 05 2,34 245
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Két qua cho thy céc yéu t6 cau thanh ning suat tai cac md hinh xtr Iy PAM ¢6 xu
huéng cao hon ddi chimg. Cac yéu td cau thanh ning suit nhu chiéu cao ciy nguyén
li¢u, trong lugng cdy, mat d§ cay hitu hi€u trudc khi thu hoach tai cac mo hinh co st
dung PAM ¢ hai noi trién khai déu cao hon ddi chimng.

3.5. Anh hwéng ciia PAM dén tich trir dwdng va niing suit mia

Anh huodng cta polyacrylamit dén tich trir dudng, nang suit thuc thu tai cac mo
hinh mia tréng mai tai Tho Xuan va Thach Thanh dugc trinh bay trén cac bang 3.7.

Bang 3.7. Ning suét thuc thu ciia mia

Cong thic | D6 Brix (%) Nang (St‘;j}g” thu % vuot DC
I. M6 hinh tai xa Thanh Tam
Déi ching 20.5 72,5 -
X ly PAM 20,5 83,2 14,8
LSDo.0s - 2,78 -
II. M6 hinh tai xa Ngoc Trao
Déi ching 21,1 68,2
Xir Iy PAM 21,3 79,7 16,9
LSDo.0s - 2,52 -
I1I. M5 hinh tai x4 Xuan Thing
Déi ching 20.5 64,5 -
Xur Iy PAM 20,5 75,4 16,9
LSDo.0s - 2,97 -
IV. M6 hinh tai xd Xuén Phu
Dbi chung 21,1 74,2
Xir Iy PAM 21,3 85,1 14,6
LSDo.0s - 2,34 -

Trén bang 3.7 cho thiy viéc sir dung vt liéu polyacrylamit chdng x6i mon, bac
mau dat da ting ning suat ciia mia nhung chét luong mia khong bi anh huong khi sir
dung PAM. Cac chi tiéu vé trit dudng nhu do Brix gin nhu khong thay ddi trong tt ca
cac cong thuec.
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3.6. Hiéu qua kinh té ciia viéc sir dung PAM

Két qua hach toan cac hang muc chi phi dau tu va loi nhuan tai cac mé hinh canh
tac mia co sir dung PAM va khong str dung PAM (déi ching) duoc tinh toan trén co s¢
muc do dau tu va loi nhuan ban mia cia nong dan tai khu vuc thuc hi€én moé hinh dugc
trinh bay trén bang 3.8.

Bang 3.8. Chi phi va thyc thu tai mé hinh mia ¢ Thanh Tam
(PVT: Tinh cho 1,0 ha)

, . anh tién xtr| Thanh tié
o | Knéi | Pon gia Thar,lh tién x| [hanh ticn
TT Chi phi DPon vi lwong | (Tr.da Iy PAM bC
ong | (Tr.dong) (Tr.ddng) | (Tr.déng)

(1) (2) 3 | @& (5) (6) (7)

I |Vat tu phan bon

1 |Gidng Tan | 7 0,5 3,5 3,5

2 |Phan HCVS ,

Tén 3 55 16,5 16,5

3 [Phan NPK 5-10-3

4 |Ure Tan | 0,6 9,5 5,7 5,7

5 |Kali Téan | 02 13 2,6 2,6

6 |Thudc sau Téan | 1,0 1,5 1,5 1,5

7 |Chi phi PAM kg 10 0,08 0,8 0
Téng cong (I) - - - 30,6 29,8

IT |Cong lao dong

1 |Lam dét ha 1 1,8 1,8 1,8

2 |Trdng Cong | 40 0,07 2,8 2,8
Cong cham soc (bon

3 |phan, lam cé, vun vong, | Cong | 200 0,07 14 14
danh 14,...)

4 |Céng phun thude Cong 5 0,07 0,35 0,35
Cong thu hoach

> |(1.5tr.ddng/ha) ha ! LS L3 LS

6 |Cong xirly PAM Cong | 10 0,7 0,7 0
Tong cong (IT) - - - 21,15 20,45
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Il |Phan thu

1 |Tirmia SD PAM Tan | 832 | 0,95 79,04

2 |Tir mia d6i chung Tan | 72,5 | 095 68,89
IV |Hiéu qua kinh té: (IIT)-(IT)-(T) 27,29 18,64
V  |So sanh hiéu qua kinh té: PAM-BC 27,29 - 18,64 = 8,65

Trén bang 3.8 cho thiy két qua mé hinh sir dung PAM c¢6 hiéu qua kinh té hon mé
hinh déi chtng: 8,65 triéu dong/1ha.

Bang 3.9. Chi phi va thyc thu tai mé hinh mia & Ngoc Trao
(PVT: Tinh cho 1,0 ha)

Kndi | Pon eig | Thanh tién xtr| Thanh tién
TT Chi phi Ponvi | M| dkg Iy PAM PC
ng | (Tr.dong) (Tr.déng) (Tr.déng)
(1) (2) 3 | @ (5) (6) (7
I |Vat tu phan bon
1 |Gidng Tan 7 0,5 3,5 3,5
2 |[Phan HCVS , 16,5
Tén 3 5,5 16,5
3 |Phan NPK 5-10-3
4 |Ure Téan | 0.6 9,5 5,7 57
5 |Kali Tan | 0,2 13 2,6 2,6
6 |Thubc sau Triéu | 1,0 1,5 1,5 1,5
7 |Chi phi SD PAM kg 10 0,08 0,8 0
Téng cong (1) - - - 30,6 29,8
I |Cong lao dong
1 |Lam dét ha 1 1,8 1,8 1,8
2 |Trdng Cong | 40 0,07 2,8 2,8
Cong cham séc (bon
3 |phén, lam cd, vun vong, | Cong | 200 0,07 14 14
danh 14,...)
4 |Cong phun thudc Cong | 5 0,07 0,35 0,35
Cong thu hoach
> |(1.5tr.ddng/ha) ha ! LS 1.5 LS
6 |Congxuly PAM Cong | 10 0,7 0,7 0
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Téng cong (IT) - - - 21,15 20,45
III [Phan thu
1 |Tir mia SD PAM Tan | 79,7 | 0,95 75,72
2 |Tur mia d6i chimg Tan | 682 | 095 64,79
IV [Hiéu qua kinh té: (IIT)-(I)-(I) 23,79 14,54
V  |So sanh hiéu qué kinh té: PAM-DC 23,78 - 14,54 =924

Trén bang 3.9 cho thiy két qua mé hinh str dung PAM c6 hiéu qua kinh té hon dbi
ching: 9,24 triéu dong/1ha.

Bang 3.10. Chi phi va thuc thu tai mé hinh mia & Xuén Thing
(PVT: Tinh cho 1,0 ha)

£ ., |Thanh tién xtr| Thanh tién
C o .| Khéi | Don gia ,
TT Chi phi Don vi lwone | (Tr.da ly PAM bC
ng| (Tr.dong) (Tr.dong) | (Tr.ddng)
(1) (2) 3 | @ (5) (6) (7
I |Vat tu phan bon
2 |Gibng Tan | 7 0,5 3,5 3,5
5 |Phan HCVS ,
Téan 3 55 16,5 16,5
6 |Phan NPK 5-10-3
7 |Ure Téan | 0.6 9,5 5,7 5,7
8 |Kali Téan | 02 13 2,6 2,6
9 |Thubc sau Triéu | 1,0 1,5 1,5 1,5
10 |Chi phi SD PAM kg 10 0,08 0,8 0
Téng cong (I) - - - 30,6 29,8
IT |Cong lao dong
1 |Lam dat ha 1 1,8 1,8 1,8
2 |Trong Cong | 40 0,07 2,8 2,8
Cong cham soc (bon
3 |phéan, lam co, vun Véng, Cong | 200 0,07 14 14
danh 1a,...)
4  |Cong phun thudc Cong 5 0,07 0,35 0,35
Cong thu hoach
N h 1 1 1 1,5
> (1,5tr.dong/ha) a > >3 ’
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6 |Cong xirly PAM Cong | 10 0,7 0,7 0
Tong cong (IT) - - - 21,15 20,45
III |Phan thu
1 |Tu mia SD PAM Tan | 754 | 0,95 71,63
2 |Tur mia di ching Tan | 64,5 | 095 61,28
IV |Hiéu qua kinh té: III - (I + 1) 19,88 11,03
V  |So sanh hiéu qua kinh té: PAM-BC 19,88 - 11,03 = 8,85

Trén bang 3.10 cho thiy két qua mé hinh sir dung PAM c6 hiéu qua kinh té hon
mo6 hinh dbi ching: 8,85 triéu déng/1ha.

Bang 3.11. Chi phi va thue thu tai mo hinh mia & Xuin Phua
(PVT: Tinh cho 1,0 ha)

Khéi | Pon gia |Thanh tién xtt| Thanh tién
TT Chi phi Don vi lwone | (Tr.da ly PAM bC
g | (Tr.dong) (Tr.dong) | (Tr.dong)
) ) G | @4 ©) (6) (7
I [Vat tu phan bon
1 |Gibng Tan | 7 0,5 3,5 3,5
2 |Phan HCVS .
Tan 3 5,5 16,5 16,5
3 |Phan NPK 5-10-3
4 |Ure Tan | 0,6 9,5 5,7 5,7
5 |Kali Tan | 0,2 13 2,6 2,6
6 |Thudc sau Trigu | 1,0 1,5 1,5 1,5
7 |Chi phi SD PAM kg 10 0,08 0,8 0
Tong cong (1) - - - 30,6 29,8
I |Cong lao dong
Lam dét ha 1 1,8 1,8 1,8
2 |Trong Cong | 40 0,07 2,8 2,8
Cong cham soc (bon
3 |phéan, lam cd, vun vong, | Cong | 200 0,07 14 14
danh 14,...)
4 |Céng phun thude Cong 5 0,07 0,35 0,35
Cong thu hoach
> (1,5tr.dong/ha) ha ! LS L3 LS
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6 |Cong xirly PAM Cong | 10 0,7 0,7 0
Tong cong (IT) - - - 21,15 20,45
III |Phan thu
1 |Tur mia SD PAM Tan | 85,1 0,95 80,85
2 |Tur mia ddi chung Tan | 74,3 0,95 70,59
IV |Hiéu qua kinh té: III - (Il + 1) 29,1 20,34
V  |So sanh hiéu qua kinh té: PAM-DC 29,1 - 20,34 =28,76

Két qua mo hinh cho thay sir dung PAM c6 hiéu qua kinh t& hon mé hinh ddi
ching: 8,76 triéu dong/1ha.

4. KET LUAN

Vit lidu polyacrylamit (PAM) di dugc tmg dung dé chdng x6i mon, bac mau dit,
nang cao nang suét cay mia trén déat doc ¢ hai huyén Tho Xuan va Thach Thanh. Mot sb
két qua cu thé cua dé tai nhu sau:

Hiéu qua lam bén doan lap dét cua vat liéu chéng x6i mon, bac mau dit (PAM),
dd chting minh rang cac hat 16n ting 1én so v6i cong thirc d6i chtng trung binh tir
237,5% - 282,5%.

Thach Thanh khi st dung PAM luong d4t x6i mon giam tur 32,85 dén 45,11% va
luong dinh dudng bi rira troi da giam tir 40-76% d6i voi timg thanh phan dinh dudng.
Ngoai ra, ning suat mia ting 15,85%, hiéu qua kinh té dat: 8.945.000 dong/ha.

Tho Xuan khi stt dung PAM da lam giam mutrc d¢ x61 mon va rira troi dinh dudng:
30-40%, ting ning suat cay trong tir 15,75%, hiéu qua kinh té dat: 8.805.000 dong/ha.

Khi sir dung PAM khéng lam anh huéng dén chat luong ctia mia.

Vit liéu polyacrylamit (PAM) c6 kha ning chdng x6i mon, bac mau dat, lam ting
d6 phi va niang suét ciy mia cho cac ving dat doc, gop phan lam ting mac thu nhap cua
ba con nong dan. Tir két qua nghién ciru ndy da mo ra mot hudng moi dé cai tao dit,
nang cao ning suit cay trong trén dat ddc & Thanh Hoa.
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RESEARCH ON THE EFFECTS OF POLYACRYLAMIT
MATERIAL ON THE ABILITY OF PREVENTING SOIL
EROSION, DEGENERATION, AND IMPROVING SUGARCANE
YIELD ON SLOPES OF THANH HOA PROVINCE

Le Sy Chinh, Nguyen Van Dung

ABSTRACT

In this study, polyacrylamide materials are applied to prevent soil erosion,
degeneration and improve the sugarcane productivity on slopes in Tho Xuan, Thach
Thanh district, Thanh Hoa province. The results showed that Polyacrylamide (PAM)
material is able to resist erosion, degeneration and increase crop yields on the slopes.
Using PAM has increased the income of farmers in the areas. In a long term, using PAM

will improve the soil quality, increase soil fertility, and reduce the areas of
desertification.

Keywords: Polyacrylamit materials, erosion, degeneration, slopes.
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MOT UNG DUNG CUA LY THUYET NHOM PHAM TRU
PHAN BAC BEN

Pham Thj Cuc!
TOM TAT

Trong bai bdo nay, ching t6i dwa ra mét vmg dung ciia 1y thuyét nhom pham triy
phdn bdc bén doi véi bai todn mé réng dang bién cia Vanh-Nhém giao hodn.

T khoa: Nhém pham trii phdn béc bén, mé rong ddng bién ciia Vanh-Nhém.

1. PAT VAN BE

Nhom pham trit bén duge gidi thiéu 1an dau trong cong trinh ctia A. Joyal va R.
Street [4] nhu mdt md rong cua pham tru Picard, trong d6 cac nhom pham tru bén da
dugc phan 16p boi nhém ddi ddng diéu aben chiéu 3. Sau d6, cac nhom pham trii phan
bac bén va truong hop riéng cua no, pham tru Picard phan bac, da dugc A. M. Cegarra
va cong su nghién ciru 1an luot trong [2; 3]. Trong d6, bai toan phan 16p dong luan cac
nhém pham tru phan bac bén va cac pham tru Picard phan bac dugc thuc hi¢n b?mg
phuong phép su dung pham tru khung.

Nhén thay su phire tap cia phuong phap pham tri khung, trong bai bao [5], N. T.
Quang da gidi thidu mot cach tiép can méi cho bai toan phan 16p cac nhom pham tri
dua trén phuong phap hé nhan tir. Sau do, phuong phap nay da dugc N. T. Quang va P.
T. Ctc st dung dé thu duoc két qua vé su phan 16p cac nhém pham tri phan bac bén
bang con dudng ngin gon hon. Trong bai bao [6], N. T. Quang va cac cong sy di chi ra
su twrong duong gifta pham tri cdc nhdém pham trii [-phan bac bén chit ch& va pham tru
cac [-modun chéo bén, dong thoi gidi thidu mot tmg dung cia 1y thuyét nhém pham tri
bén phan bac vao bai toan mé rong cac I- modun kiéu [-modun chéo aben.

Muc tiéu ctia bai bao nay 1a tim kiém thém tng dung cta 1y thuyét nhém pham tru
phan bac bén. Ngoai phan gidi thiéu, bai bao gdm hai phan. Trong phan 2, chung t6i
nhéc lai mot sé khai niém vé nhom pham tru phan bac bén dua theo [2; 3] va nhém
pham tru phan bac chat ch€ bén dya theo [6]. Trong phén 3, chung t6i gidi thi¢u mot
tmg dyng cua 1y thuyét nhom pham trit phan bac bén vao bai todn mé rong dang bién
ctia Vanh-Nhom giao hoan. Bai toan mé rong dang bién cia Vanh - Nhom trong trudong
hop khéng giao hoan d3 duogc giai quyét trong [1] nho cac két qua cua 1y thuyét nhom
pham tru phan bac.

! Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puic
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2. NHOM PHAM TRU BEN PHAN BAC

2.1. Nhém pham tru phan bac bén

Gia str I 12 mot nhom c6 dinh. Ta xem I'nhu 1a mot pham tri véi chi mot vat «,
mili tén 1 cac phan tir ctia I'va phép hop thanh 13 phép toan nhom. Pham tri G duoc goi
1a T- phdn bdc néu coé mot ham tir gr : G — T (dugc goi 1a mot phdn bdc trén G). Phan
bac gr duoc goi 14 én dinh néu véi mdi X €eObG va mdi ol déu ton tai mot mili tén
dang ciu u trong G v6i ngudn X sao cho gr(u)y=o.

Mot pham tru monoidal phan bac bén [2]1 G = (G, gr,® , 1, a, r, 1, ¢) bao gém mot
pham tri G, mot phan bac 6n dinh gr:G —» I', cac ham to tenxo phan bac
®:G x. G —» G va l:I' > G vacic twong duong ty nhién phan bac dugc xac dinh boi
cac dang cdu ty nhién bac 1, 2, , (X ®Y)®Z SX®Y®Z), 1,19 x 5 X,
r,X®I5 x valyy : X®Y S5Y®X théa min cac didu kién khop ciia mot pham
tru monoidal bén.

Mot nhom pham trie L-phdn bdc bén [2] 1a mot monoidalgroupoid I-phan bac bén
sao cho v&i mdi vat X ton tai vat X° cung voi mii tén bac 1: X®X'—> 1. Néu bén ¢ la

mot rang budc dbi xUng, nghia 1a né théa man diéu kién € xy °Crx = idy ey thi G dugc
goi 1a nhém pham tru [-phéan bac doi xitng, hay pham trit Picard phdn bdc [3)].

Gia sir (G, gr) va (G’, g) 1a hai nhom pham tri I- phan bac bén (ddi xing). Mot
T-ham tir monoidal ddi ximg tir (G, gr) dén (G°, gr”) 1a mét bo ba (F,F, ), trong do
F:(G,gr)— (G'gr') la mot ham tir T-phan bac, F,,: FX®FY »F(X®Y) la
nhiing dé“ing cAutu nhiénbac 1 va F,: 1'— FI la mot dé“ing cAu bac 1 thoa man cac diéu
kién khop cua mot pham tri monoidal.

Néu (F ,]?' B, (F ,]?" ,F.")1a hai I-ham tir monoidal dbi xtmg, thi mot frong

dwong tw nhién monoidal doi xvimg (hay dong ludn) 6 : F > F' 1a mot tuong dwong tu
nhién phan bac sao cho voi moi vat X, Y cia G, cac diéu kién khép sau ding:

Fyy 0y ®6,) =00, Fyy, OF.=F (1
nghia la mot twrong duong tu nhién monoidal.
2.2. Nhom pham tru phan bac chat ché bén
Ly thuyét nhém pham tru phan bac, nhém pham tru phan bac bén da dugc A. M.

Cegarra va cac cong sy nghién ctru, trong d6 bao gom ca vi¢c tim kiém ing dung cia
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cac 1y thuyét nay [1; 2]. Gan day, nhoém nghién ctru ciia N. T. Quang d3 gi6i thiéu cac
khéi niém nhém pham tru phan bac chat ch€ va nhém pham tru phan bac chat ché bén
[6] dua trén khai niém hé nhan tur. Sy ra doi cua céc khai niém nay khong nhirng da giap
két ndi cac kiéu dai s6 pham tri d6 véi cac kiéu modun chéo tuong tmg, ma con gitp
giai quyét duoc mot loat cac bai todn md rong. Dudi day, chiung toi nhéc lai khai niém
nhom pham tru phan bac chat ché bén dua theo [6].

Trude hét, mot ham tr monoidal dbi ximg (F ,ﬁ) :G— G duoc goi 1a chinh quy
[6] néu n6 thoa mén cac diéu kién sau véi moi X,y €ObG, b, ¢ € MorG.

1) F(x)® F(y)=F(x® y),

ii) F(b)® F(c)=F(b® c),

iii) F,, =F, .

Mot hé nhan tir dbi xtmg (F,0) trén I voi cac hé tir trong nhém pham tri bén G 1a
chinh quy [6] néu F ° 13 ham tir monoidal d6i xtmg chinh quy va 0°° =id voi moi
o,rel .

Pinh nghia. [6] Nhém pham trii phan bac bén (G, gr) dugc goi 1a chat ché néu
KerG a2 mt nhom pham tru chét ché€ bén va G cdm sinh mgt h¢ nhan tir chinh quy
(F,0) trén I véi cac hé tir trong KerG.

Trong [6], cac tac giad cling da xay dung dugc mot nhém pham tru phan bac chat

ch@ bén tir mot [-modun chéo bén cho trude, va ngugce lai.

3. MO RONG PANG BIEN CUA VANH-NHOM GIAO HOAN BOI CAC
I[-MODPUN

Mot Vanh-Nhom 1a mot cap [R, M] bao gém mot vanh R ¢6 don vi cung voi mot
nhém con M cua nhom R” tit ca céc phﬁn tur kha nghich ctia R. Khi do, mot d5ng cdu
Vanh-Nhém f :[R,M]— [S,N] 1a mot ddng chuvanh f:R — § saocho f(M)c N .

Céc dinh nghia va khéi niém dudi day duogc trinh bay theo [1].

Pinh nghia. Cho [R, M] la m{t Vanh-Nhom va G 1a mot nhém thi mdt mo rong
cua [R, M] béi G 1a mot cap:

£ ((R.M]>[S.NL. N > G) )

trong d6 i 1a mot don ciu Vanh-Nhém va p 1a mot toan cdu nhom sao cho cac diéu kién
sau day dang:

i) Tac dong cua N 1én S béi cac tu dang cdu trong duoc han ché thanh tac dong
cua N trén R.
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i P
i1) M > N - G 1a mft m¢ rong nhom.

iii) S phan tich duoc thanh tong truc tiép ciia cic nhom con S = @ S, trong do
xeG
RN . =1 \ ~ , . v A , A
v6imdi x e G thi S, =Rp (¥)R 1a (R,R)-song mddun con ctia S sinh béi tap cdc phan

tir p(X) ctia N.

Néu € va & 1a hai mé rong ciia Vanh-Nhom [R, M] béi nhom G thi ta néi chung
1a fiong dang néu ton tai mot dong ciu Vanh-Nhém g :[S,N]— [S', N'] sao cho i = '
Vi p' = p.Rorang, B 1a mot dang chu Vanh-Nhom.

Cho I 1a mot nhom b dinh bét ky. Mot [-Vanh-Nhém 1a mot Vanh-Nhom [R, M]
ma trén d6 I tac dong boi cac tu dang cdu Vanh-Nhom, nghia 13 cho mot ddng cau
I'— Aut[R, M]. Chu y rang khi d6 R 12 mot I-vanh va M 13 mot nhom con dang bién
ctia [-nhom céc phan tir kha nghich R".

Cho mot I-Vanh-nhém [R, M] va mot [-nhém G. Khi 46, mot md réng ding bién
cua [R, M] boi G 1a mdt md rong & cua Vanh-Nhom [R, M] boi nhom G nhu trong (2),
trong d6 [S, N] dugc trang bi mot [-tac dong, nghia 1a [S, N] 1a mdt [-Vanh-Nhém sao
chocahaidanhxa i:R—>S va p: N » G déu la dang bién.

O day, chung t6i nghién ciru cac mé rong dang bién cua I-Vanh-Nhom giao
hoan [R, M] (nghia la R 12 vanh giao ho4n) boi [-nhém giao hoan G (nghia 1a [-mo6dun
G). Ky hiéu Extr J(G,[R,M]) 1a tp cac 16p mo rong ding bién twong dang cua I-
Vanh-Nhom giao hoan [R, M] bi [-médun G. Bai toan mé rong dang bién cua I-
Vanh-Nhém giao hoan [R, M] béi [-médun G 1a xay dung tat ca cac md rong & khi da
cho [R, M] va G.

Duéi day, chung ta s& 4p dung Dinh 1y 3.12 [3] dé thu dugc két qua vé mé rong
dang bién cua [-Vanh-Nhom giao hoan boi cac [-modun.

Trude hét, ta lan luot xay dung hai pham tri Picard I-phan béac Dis -G vaRed
J[R,M ] tt I-mddun G va I-Vanh-Nhom [R, M] nhu sau.

Pham tru Picard I-phan bac roi rac Dis . G duge xac dinh boi I-modun G ¢ cac
vat 1 cac phan tir cia nhom aben G, cic mili tén o :x —  1a cac phan tor o€l sao
cho ox =y . Hop thanh ctia cdc miii tén la phép nhéan trong I. Ham tir phan bac gr: Dis

.G —» T duoc cho bodi gr(o) = o . Tich tenxo phan bac duoc cho boi:

(x5 1) ® (x'> y') = (xx"> ")
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Ham tir phan bac don vi /:I'— Dis .G cho béi I(*—U> *) = (1—6> 1) . Cac rang
budc két hop, giao hoan va don vi 1a dong nht.

Pham trii Picard [~phan bac thu gon Red [R, M ] v6i mot vat duy nhat, dugce xac
dinh boi [2Vanh-Nhom [R, M] nhu sau. Groupoid nén 14 nhom tich ntra truc tiép M =T,
moto - mii tén la mdt cap (m,o) voi me M, o€l’. Hop thanh cta hai mii tén
duoc cho bdi (m,o)(n,7) = (m.on,or) .

Ham tir phén béac gr: Red .[R, ] — ' duogc cho bdi gr(m,o) =0o . Tich tenxo
phéan bac: (m,o0) ® (n,0) = (mn, o). Ham tir phan bac don vi /:I'—>Red [R,M ] cho
boi (o) = (1,0) . Cac rang budc két hop, giao hoan va don vi 1a dong nhat.

Ky hiéu Hom r,s[ Dis _G,Red [R,M 1] 1a tap cac 16p dong luan ctia cac ham tu
monoidal d6i xtmg phan bac tir Dis -G té1Red [R,M ], ching t61 thu dugc dinh 1y sau.

Pinh 1y 3.1. Ton tai mét song danh

Q:Ext(G[R,M])—> Hom [ Dis, ¢, Red .[R, M ]]

Churng minh:

Bu6c 1. Mbi mé réng dang bién (2) cia I-Vanh-Nhém giao hodn [R, M) béi I~
médun G cam sinh mét ham tir monoidal doi xvmg I-phdn bdc tir Dis . G toi Red
r[R,M]

Véi mdi x € G, chon phan tir dai dién %, €N sao cho p(u,)=X, , =1. Mdi
phan tir trong N ¢6 thé biéu dién duy nhat du6i dang MU, voi m € M, x € G . Mitkhac,
uu, thugc cung mot 16p voi U, va OU, thudc cang mot 16p voi U, nén ton tai cac phan

tr f(x,y), f(x,0) e M sao cho:

uu, = fxyu,, ou, =f(xou, 3)

Nhu vdy, tacoham f:GxGuU(GxT)—> M.

Do u, =1 nén ta co:

S =1=f(1y) 4)
Tinh két hop va giao hoan cua phép toan trong N lan luot cho ta:
S f(y,z)= f(y,2) f(x,p2), f(x,9)=[f(x) (5)

Do [S,N] 1a mot [-Vanh-Nhém giao hoan nén N 1a mot [-modun, vi vay céc

diéu kién o(uu,) =(ou )(ou,), t(ouw)=(ro)u, lan lugt kéo theo:
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of (x,) f(x + y.2) = [ (x,0) [ (3,0) f (ox,09) 6)
f(x,07) = of (x,7) f (,0) )

Bay gio, ta dyng ham tir monoidal dbi ximg (F,I?') Dis .G — Red.[R,M ]

nhu sau:
F(0)=(f(x,0),0), F,, =(f(x,»).)
Vi cach dit nhu vay, (£ ,f ) 1a mot ham tir monoidal dbi xting phan bac gitra

céc pham tru Picard phan bac. That vy, cac hé thuc (4), (5) 1an luot chiung to (F, F )
tuong thich voi cac rang budc don vi, két hop va d6i xtng cua cac pham tra Picard, diéu
kién (7) chimg t6 ham tir F bao toan phép hop thanh ctia cac miii tén. Biéu dd vé tinh tu
nhién cua I?x,y tuong duong véi hé thuc:
(f(x,0),0)e(f(x,y)])=(f(ox,0p), 1) e (f(x+y,0),0)

Diédu nay duoc suy ra tir hé thic (6).

Buwée 2. Hai mé réng dang bién Eva & cia L-Vanh-Nhém [R, M) boi T-médun
M la twong déng khi va chi khi cac ham tir monoidal doi xitng cam sinh F., F, la
dong ludn.

Trude hét, ta chi ra ring mdi mé rong dang bién & caa [-Vanh-Nhom [R, M] boi
[-médun G twong dang v6i mot mo rong tich chéo hdn hop dang bién nhu sau.

Theo Buéc 1, mdi mé rong £ cam sinh mot ham 7 :GxG U (GxT) > M duoc
xé4c dinh boi (3) théa méan cac didu kién (5) - (7).

bat S, =Re, G= G:JR x{x} la mot R-modun trai ty do vdi co s& {(1,x),x € G},
phép nhan duoc cho bai quy tic: (r,x)(s,y) = (rsf (x,), xp).

Nhém tich chéo N, =M x, G chinh 1a nhém con cia M x G cua (R® G) . T-tac

dong lén [Re, G,M %, G] dugc cho bsi o (r,x) = (o7f (x,0),0%).

Cac d@)ng cAu dé“ing bién i, p 1an luot duoc xac dinh boi:
i(r)y=(r,1), p(r,x)=x

V6imdi xe G thi Rp'(x)R=Rx{x}.
Tinh két hop va giao hoan ciia phép nhan trong S, dwoc suy ra tir (4). Phan tir
don vi 1a (1, 1) do (4). Hon nita, nhd (6) va (7), K 1a mot I-vanh vi

o(r,x) = (orf(x,0),0x).
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Khi dé, ta thu dugc mo rong ddng bién:

i 4
£, (RM]S[Re, G.Mx,Gl, Mx,G—>G)
Vo1 i(n) = (n,0), p(n,x) = x .
Hon nita, dé thiy &€ tuong dang v6i & boi I-dang cau.

By: [Re, G,Mx,G]—>[S,N], D (r,x)— Zru

Bay gio, gia st F,, F,,:Dis .G — Red [R,M ] la hai ham ti ddng luan bai
0:F, —> F,.Khido, ton tai anh xa g:G — M sao cho 6, =(g(x),)) véi moi xeG.
Do vay, tir diéu kién khép (1) cua dong luan 6 ta co:

g =1 fe(x,y)g(xy)=gx)g(y) fe(x,y) (8)

Tinh tu nhién cua Hx kéo theo:

Je(x,0)g(ox) = 0g(x) fe(x,0) )

véimoi x,ye G,o el .

Theo ching minh trén, cic mé rong € va € 1an lugt twong dang véi cac mé rong
tich chéo hdn hop dang bién &, & . Hon nita, cac hé thic (8), (9) chimg t6 anh xa
PR, —)R('), P(r,x)=(rg(x),x)1a mot dang céu giita cac I-Vanh-Nhom, hay & va &'
1a twong dang.

Nhu vay hai mé rong € va £ 1a twong dang.

Nguoc lai, gia str hai mé rong € va € 1a twong dang. Khi do, chung 1an luot twong
dang v6i cac mé rong tich chéo hdn hop ding bién &, & . Hién nhién, & va &' 14 hai
mo rong twong dang, nghia 1a ton tai mot I-dang cdu Vanh-Nhom
B:Rx, G>Rx, G.Khi d6, ton tai ham g:G — M théa mdn g(l)=1 sao cho
(rax) = (rg(x)zx) *

Tinh I-dong cdu cua S kéo theo ham g théa man cac hé thtrc (7) va (8), trong
do f,, f.. tuong ing la cac ham duoc xac dinh tir cdic mé rong &, va £ theo cac cong
thuc (2).

Goi F, F’ 1a cic ham t monoidal dbi xtng I-phan bac, véi
F, =(fe(, ), F., =(fo(x,»)]), thiham g : G — M 1a mot ddng luan giita ching.

Tt hai bude trén ta cd Q :[E]+— [F.] 1a mot don anh.

Buée 3. Q la toan anh.
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Gia s (F,F): Dis, G - Red [R,M ] 12 mot ham tir monoidal déi ximg phan
bac. Ta c6 thé gid thiét ring £ =is. Khi 46, ta dit F(o)=(f(x,0),0),
}N?x,y =(f(x,y),]) 1a cac mili tén trong Red .[R, M ], trong d0 f:(GxG)U(GxT)— M.

Ham f'théa man cac hé thic (4) - (7). That vay, tinh twong thich cua (F F ) voi
céc rang budc don vi, két hop va giao hoan kéo theo (4) - (5), tinh ty nhién cta ﬁx, ) dan
dén (6) va tinh bao toan phép hop thanh cua cac mii tén kéo theo (7).

Khi do, theo Buoc 2 ta thu dugc mo rong tich chéo hon hop dang bién £ Hién
nhién € cam sinh (F,F), va vi viy Q 14 toan céu.

Pinh Iy 3.2. Cho I-Vanh-Nhém [R, M| va T-médun G. Khi dé, ton tai mét song dnh:

Extr,(G,[R,M])—> Hﬁ’s (G,M).

Churng minh. Theo Dinh 1y 3.12 [3], ta c6:

Homr,s[Dier,Redr[R,M]] o ng’s(ﬂ'o(DiSrG),ﬂl(Redr[R,M])) )

Do 7,(Dis, G) =G, z,(Red [R,M]) = M nénkét hop vdi Dinh 1y 3.1 ta co:

Extr,(G[RM]) < HI%,S (G,M)

Loi cam on. Tac gia xin chan thanh cam on PGS. TS. Nguyén Tién Quang di cho
nhirng nhan xét quy bau ddi v4i ban thao cua bai béo.
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AN APPLICATION OF THE THEORY OF BRAIDED GRADED
CATEGORICAL GROUPS

Pham Thi Cuc
ABSTRACT

In this paper we introduce an application of the theory of braided graded
categorical groups on the problem of equivariant extensions of abel Ring-Group.

Keywords: Braided graded categorical group, equivariant extension of Ring-Group.
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NGHIEN CUU THU'C NGHIEM MO HINH HE THONG TRUYEN
PIEN KHONG DAY CONG SUAT NHO

Tran Hung Cuong', Lé Phwong Hio'
TOM TAT

Truyén tdi dién ning khéng ddy la cdch truyén tai ndng heong dién tir mét nguon
dién t&i mét thiét bi tiéu thu dién ma khong swr dung day truyén dan, gicfc cam. Hé théng
truyén dién cé thé dé dang dan dién dén nhitng noi ma ddy dan dién thong thieong khong
thé kéo t6i dwoc & mot sé6 méi trwong dac biét voi khoang cach ngcfn nhw vién nuot rudt
néi soi ding trong y té hodc mét s6 moi treong héa chat... trong mot sé hé thong viéc
truyén dién khong day givip cho hé théng dién sé tré nén gon nhe, tham my, han ché
duge viée sir dung hé thong day dan va day cap phike tap. Bai bdo nay chii yéu phan tich
nguon goc y twomg, cac phwong phdp truyén dién khéng day va dwea ra mé hinh truyén
dién khong day, tir @6 néu ra dwge wu diém, nhweoc diém va vmg dung ciia hé thong truyén
dién khong day.

Tir khéa: Truyén tai dién khong day, cong nghé dién ndng.

1. DPAT VAN BE

Dién dugc xem 1a mot trong bdn phat minh quan trong nhat cta nhan loai (bén
canh lura, banh xe va nang lugng nguyén tir), vi¢c phat minh ra dién nang da lam lich st
nhan loai dd c6 nhirg budc phat trién vuot bac. Hién nay dé truyén tai niang dién ning
thi phuong phap phd bién nht van 1a sir dung diy dan dién. Tuy nhién, phuong phap
nay thuong gay ra ton hao dién nang 16n do dién tré gy ra (tir 20% - 30% [3]) lam giam
hiéu qua cta viéc truyén dan dién nang. Do d6, cac van dé giam ton hao dién ning ludn
dugc cac nha khoa hoc quan tAm nghién ctru. Ngay nay, cic nghién ciru dé phat trién
cong nghé dién nang van duoc quan tim va thu duoc nhiéu thanh twu, trong d6 ¢ cong
nghé phat trién hé thdng truyén tai dién khong ddy, day la van dé quan trong dé phat
trién hé thong dién trong twong lai [2] [4], viéc nay s& giam thiéu dugc chi phi trong thiét
ké, thi cong cac cong trinh vé dién dan dung nén qua trinh str dung dién s€ tié€n loi hon,
hé thong dién khong phai ddu ndi day din phirc tap khi sé luong thiét bi dién tang lén.
Trong sinh hoat, dién dugc st dung dé chiéu sang, chay cac thiét bi nhu quat dién, diéu
hoa, tu lanh, may giat, ndi com, binh nude nong, tivi, radio... Xa hdi cang phat trién,
cong ngh¢ san xuét thiét bi dién cling ngay cang phat trién, dic biét 1a cac thiét bi dién

! Gidng vién khoa Ky thudt Cong nghé, Trong Pai hoc Hong Pirc
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thong minh, nhé gon. Khi d6 viéc phat trién cac thiét bi truyén dién khong day sé& 1a mot
giai phép tdi vu.

2. CAC NGHIEN CUU CUA HE THONG TRUYEN DIEN KHONG DAY

Nikola Tesla 4 ngudi phat minh ra radio, 6ng dugc coi 1a cha dé cua truyén dan
khong day. Ong 1a mot trong nhitng ngudi dau tién dua ra ¥ tuong truyén ning luong
khong day va 6ng da chirng minh dugc viée truyén ning luong khong day tir rat sém vao
nam 1891 [4]. Nam 1893 Nikola Tesla di biéu dién sy thiap sang khong day cho cac bong
dén huynh quang tai trién 1am Chicago - My [4]. Thap Wardenclyffe dugc 6ng thiét ké
chu yéu cho viéc truyén ning lugng dién khong day hon 1a truyén dién tin [5].

Hinh 1. Thap Wardenclyffy do Nikola Tesla xdy dung

Nim 1961 Brown di ding bai bao dau tién dé xuét viéc truyén niang lugng bang
song viba va nim 1961 6ng da trinh dién md hinh may bay truc thing thu ning lugng tir
chum tia viba dé bay & tan sb 2,45 GHz trong dai tan danh cho cac ing dung vé cong
nghiép, nghién ciru khoa hoc va y té [3] [4]. Viéc thir nghiém truyén nang lugng khong
day v6i cong sudt dén hang chuc kW dd duoc thuc hién nam 1975 tai Goldstone &
California va ndm 1997 ¢ Grand Basin trén ddo Reunion.

Nam 2001, cong ty Splashpower Anh da sir dung cac cuon day cong hudng trong
mit phang dé truyén hang chuc Watt vao céc thiét bi khac nhau bao gdm ca dén chiéu
sang, dién thoai di dong... Nam 2004 phuong thic truyén cong sut cam ung da duoc
st dung khé rong rai cho nhiéu cong doan khac nhau, dugc ung dung manh cho céc thiét
bi ban dan, LCD [3] [4] [5].

Ngay nay, cong nghé truyén dién khong day duoc sir dung phd bién trong cac thiét
bi di dong, cho phép sac dién cho cac thiét bi dién thong minh dé dang ma khong can
dén day din. Cac hing cong nghé hang dau van dang tiép tuc nghién ciru va phat trién
cong nghé méi nay. Trong d6, Apple dd dugc cap bang sang ché véi mot thiét bi sac
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khong day voi pham vi hoat dong 1€n dén mot mét. Bén canh do, Intel cling gioi thiéu
cong nghé moi cua ho, véi mot thiét bi tir tinh tich hop trong laptop va c6 thé cung cip
ngudn dién cho nhiing chiéc smartphone dit gan d6. Ngoai ra, cac hing khéc ciing da
phat trién thanh cong cong nghé sac dién khong day nhu: Samsung, Nokia.. .

3. CAC PHUONG PHAP TRUYEN NANG LUONG KHONG DAY

Hién nay viéc truyén ning lugng khong day duogc thuc hién dua trén cac phuong
phép nhu sau:

Phuong phap sw dung nguyén ly cam wng dién tur

Niam 1831, Faraday di ching to bang thuc nghiém rang tir truong co thé sinh ra
dong dién [3]. Thuc vay, khi cho tir thong di qua mot mach kin thay déi thi trong mach
xut hién mot dong dién. Dong di¢n d6 duoc goi 1a dong dién cam ting. Hién tuong do
duoc goi la hién tuwong cdm tng dién tu. Hién tugng cam Ung dién tir cia Faraday dugc
str dung trong viéc truyén dién khong day bang cach dat hai cudén diy gan nhau véi
mot khoang cach nhét dinh [3], khi d6 dong dién trong cudn day ndy s& cam Gng va
sinh ra dong dién trong cudn day kia ma khong c6 bat ky lién hé vat Iy ndo & giira hai
cudn day.

i 2

\ \ T
| Resonant

Resonant ]
/| secandary

primary

Hinh 2. Nguyén 1y co ban dé thiét ké hé thong dién khong day
Phuong phdp sir dung nguyén 1y truyén séng dién tir [4]

Nguyén 1y cta truyén song dién tir 1a chuyén ddi dién ning thanh anh sang dudi
dang mdt tia laser, sau do bén chum tia nay dén mot muc tiéu tiép nhan nang luong,
chrfmg han nhu mot tim pin nang lugng mat troi dugc dat ¢ vi tri ma dién nang can duoc
truyén dén, khi d6 tAm pin nang luong mat troi lai thyc hién viée chuyén doi nang luong
tir anh sang tia laser dé cung cip dién ning cho thiét bi tiéu thyu dién. Phuong phap nay
c6 thé truyén dién di mot khoang cach xa ma khong can hé théng day truyén tai.
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Phwong phdp sir dung nguyén 1y truyén séng viba [4]

Séng viba hay con goi 1a vi sébng (microwave) la cac séng dién tir c6 budc song
siéu ngén, 6 thé tao ra vi song bﬁng cac bd tao dao dong dién tir co tan sd siéu cao.
Truyén tai dién khong day thong qua séng viba voi mot tan sd nhat dinh c6 thé duoc
thuc hién dé truyén dién di mot khoang cach rat xa. Ban dau dién nang dugc san Xuét ra,
sau d6 dugc chuyén thanh dang song viba véi tan s6 pht hop va duoc truyén di xa dén
vi tri tiéu thy dién, & ddu cudi hé thdng c6 mot thiét bi thu song viba va thiét bi niy s&
thuc hién chuyén séng viba thanh dién ning. V&i phuong phap nay, hién nay dang duoc
céc nha khoa hoc nghién ctru dé ing dung cho viéc truyén tai ning luong dién tir cac vé
tinh nang lwong mat troi dén trai dat.

4. MO HINH THUC NGHIEM VE TRUYEN DPIEN KHONG DAY
4.1. So 6 nguyén 1y ciia hé thong dién khong diy

Cudn day déng

Cudn dav phart tir tnrong Cudn day cam Ung tir rudng
% ! e
- O, W
| f| v ~1
il j)) T erudng | Tai
‘ [ ———

Mach dién cam wrng tir trueéng céng hudng

Mach phat Mach nhin
W MW
(G e g E e Ta
L L

Hinh 3. M6 hinh md phéng h¢ théng truyén di¢n khong day
Phia mach phat

Khdi ngudn: Khdi nay sir dung ngudn nudi 1a 12V DC lay tir may bién ap ha ap
(220V AC -12V DQ).
Khdi mach tao dao dong va diéu chinh d6 rong xung: bé tao dao dong va diéu

chinh d6 rong xung mach dung IC555, vi IC555 ludn c6 d6 rong xung =50%, dé diéu
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chinh d6 rong xung trong khoang 20% ~ 50% ta lap thém diode phan cyc thuan D1 dé
dam bao dong nap qua R1 dén diode nap thang toi tu ma khong qua R2.

N Mach tao dao dong R
Nguon 12Vl o 4 didu chinh do »| Khuéch dai —»| Khune cong
DC n huong LC
rong xung

R1| RZ 4(') ® Cy
+ v :

3 4 R,

(',‘EJ— (':3—[
[

(b)
Hinh 4. (a) So' @6 khéi; (b) So' dd nguyén 1y phia mach phat

(3]

Khéi khuéch dai: khéi nay sir dung Mosfet IRF5S40N dé khuéch dai, ngoai ra
Mosfet con déng vai trd nhu cong tic dong mé diéu khién dong cdp vao cudn LC.
Khung cong hudng LC: Khung cong hudng nhin duge dong qua Mosfet, xuat hién
mot dién ap V 1am khung dao dong va xuat hién song dién tir birc xa ra ngoai méi trudng.
Tan s6 xung tao boi IC555 duoc tinh chon bdi cong thurc:
1

In2.C,(R, +2R,) 7

Trong d6: 7, =In2.(R, +R,).C, va T, =In2.R, .C,

Chon tan s6 cong huong: f=63 kHz= T = 1__1
f 63000

+ Tinh chon R, C: Do chon xung vudéng c¢6 do rong 50% nén:

=1,58.10"s

1, =T, :§z0,79.10_5s

V6i T,=0,79.10°5s = 0,79.10° =In2.R,.C, = R,.C,=11.10"
Dé thoa man chon: C,=10uF = R,=11Q
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+ Tinh chon Ry: Véi 7, =0,79.107s

-5 -5
:h@@ﬁRJQ:QWﬂﬁs:Rﬁ&:gﬁﬁchﬂzgﬁﬁL—&:QMQ
C,.In2 C,.In2
Phia mach thu:
Bﬂﬁgﬁ;ﬁggg Chinh luu On 4p Tai
(@)
D, 7812
Pl VI vo
GND
L, Cs= Co = (X beén
(b)

Hinh 5. (a) So' dd khdi; (b) So' 0 nguyén Iy phia mach thu

Khung cong hudéng LC: Dé khung cong huong duoc thi gia tri tu va cudn cam phai
phu hop sao cho:

7,7, =7,7

(bén phdt) (bén thu)

Khéi chinh lwu: ding diode xung FR207 dé chinh luu ntra chu ky.
Khéi 6n ap: Dé dam bao ngudn dwa ra tai 12V, ta dung 6n ap LM78012.

Nguyén Iy hoat dpng ciia so do

Bén phat: Khi ngudn 12V duoc cip vao mach s& dugc loc qua tu C1 va tryc tiép
cép nguén cho IC555 hoat dong. R1, R2 va C2 dugc chon dé mach tao ra tin s6 63kHz.
Vi IC 555 ludn c6 do rong xung =50%, dé diu chinh do rong xung trong khoang 20%
~ 50% ta lap thém diode phan cyc thuin dé dam bao dong nap qua R1 dén diode nap
thang t6i tu ma khong qua R2. Pién trd R3 tao dién ap cho IC so sanh & chan s6 2 va 6
va C3 loc nhiéu va gilt cho dién ap chuin dugc 6n dinh. Khi d6 xung s€ dugc tao ra &
chan s 3 di qua R4, dong thoi xung dugce dua dén chan G cia IRF540N. Mosfet khuéch
dai tin hiéu xung va dua t&i khung cdng huong LC. Khung cdng huong nhan dugc dong
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qua Mosfet, xuét hién mot dién ap V lam khung dao dong va xuét hién song dién tur birc
Xa ra ngoai moi truong.

Bén thu: Séng dién tir blrc xa ra ngoai mdi trudng voi tan sb 63kHz cong hudng
v6i khung LC bén thu tao ra suat dién dong. Pién 4p nay la xoay chiéu, khi qua diode
FR207 chinh luu nira chu ki. Dé dam bao ngudn dua ra tai 1a 12V, ta dung 6n ap 7812.
Tu C5 déng vai trd 13 tu loc ngudn.

4.2. Két qua mé hinh thwe nghiém ciia hé thong truyén dién khong day

Hinh 6. Két qua mé hinh thyc nghiém ciia h¢ thong truyén di¢n khong day

Mo hinh trén hinh 6, d4 x4y dung hoan thién bang phuong phap thyc nghiém véi
nguyén 1y mach cho trén phan 4.1. Qua thi nghiém kiém ching qua trinh hoat dong thi
mo hinh da truyén dugc dién nang tu dia diém nay dén dja diém khac v6i mot khoang
cach nhat dinh 1am cho tai (bong dén) phia cudn ddy thu hoat dong. Diéu ndy di ching
t6 rang dién nang co thé truyén tir noi nay dén noi khac véi khoang cach nhét dinh ma
khong can ddy dan va phu hop véi qua trinh phan tich 1y thuyét da néu.

Panh gia két qua dat dugc: Khoang cach cua vi¢e truyén dan dién phu thudc vao
kich thudc cudn dy va cong suét thiét ké trude d6. Khi mudn thay doi khoang cach
truyén dan dién phai tinh toan lai so do va thay doi thiét bi ciia mé hinh. M6 hinh chi
pht hop v6i cac tmg dung truyén dan v6i khoang cach nho va tién dung nhu: sac dién
thoai, thiét bi nap dién cho 6 t6 di¢n, xe may dién, tich hop trong céc thiét bi khac nhu 6
to, tau hda, may bay...

Dé xuat hudng nghién ctru moi: Can cai tién thiét bi v6i cong suét 16n hon, chét
luong linh kién 16n hon dé nang cao hiéu qua va ting khoang cach truyén dién khong
day. Nghién ctru hé théng truyén dién khong day st dung céng nghé truyén ning
lugng dién bang séng viba, tia lase dé co thé ting khoang cach truyén dan trong
khong gian.
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5. PE XUAT MOT SO UNG DUNG CUA HE THONG TRUYEN DIEN
KHONG DAY

Ung dung cho thiét bi sac dién khéng day

C6 thé ap dung cong nghé nay dé phat trién va cai tién cong nghé sac dién cho céac
thiét bi nhu: 6 t6 dién, dién thoai di dong hay cac thiét bi cam tmg khong day khac hoic

0 nhitng moi truong kho khan cho viée két ndi dién qua day.

Resonant
Induction Recharging =

Hinh 5. M hinh truyén dién khong day sir dung cho cac thiét bj dién

Truyén tai dién khong ddy thuong tién loi hon so véi cach cdm dién qua 6 cam thong
thuong. H¢ théng nay s€ tré nén rat tién loi, nho gon ma thiét bi van hoat dong duoc binh
thuong. Phuong phap truyén dién khong day c6 nhitng wu, nhugc diém nhu sau:

Uu diém: Hé thong truyén dién khong day s& lam so d6 di day cua hé thong dién
tré nén gon nhe, khong phai dung cac hé thong day din va day cap phirc tap, co thé dé
dang truyén dién dén nhimmg noi quan trong ma day dan khong thé kéo dén duogc trong
cac moi truong kho dua day dan dén nhu: Mot s thiét bi y té, moi truong khai thac mo,
dué6i nuée, dung dich hoa chat.. .[2].

Nhueoe diém: Chi phi von thuc hién thuc t& cta hé thong truyén dién khong day ban
dau s& cao hon so voi hé thdng truyén dién ddy dan, do méi truong truyén dién 1a song dién
tir nén co thé anh hudng t6i cac hé thong thong tin lién lac trong cing mot khong gian [5].

Ung dung cho thiét bi y khoa

C6 thé dung cho cac thiét bi hoat dong bang pin trong y té. Do tudi tho ctia pin c6
han, nang luong pin dé sir dung lau dai khong phai 1a mot lya chon kha thi cho nhiéu
g dung trong céc linh vuc ctia y hoc hodc k¥ thuat thir nghiém. Do d6 hé théng nay c6
thé cung cép niang luong cho céc thiét bi khong dung day dan trong nhimng truong hop
can thiét. Vi du nhu tir mé hinh nay ta c6 thé cung cap ning luong tir xa dén bo phan cdy
ghép, hé thong lidu dung thudc men va cac img dung y té khac ma khong can cham vao
chung nhu vién nang nudt ndi soi di chuyén qua dudng tiéu hoa va truyén tai hinh anh
bén trong cua co thé ra bén ngoai [1].
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6. KET LUAN

Céac phuong phap va md hinh thuc nghiém cua hé thdng truyén dién khong day
cong suat nho da duoc trinh bay va hoat dong ding theo nguyén ly dé xuat, mé hinh nay
13 co s& dé phat trién nghién ctru cac hé thdng truyén dién khac dé phat trién mot cong
nghé duogc ky vong dé tmg dung trong cac hé théng dién twong lai. Qu4 trinh nghién ctru
va phat trién thanh cong timg dung cong nghé cia hé thdng truyén dién khong day sé tao
ra mot budc ngodt quan trong trong viéc san XUAt va sit dung thiét bi dién. Khi duoc st
dung trong doi séng sinh hoat thi hé thdng truyén dién khong day s& giup giam thiéu
dugc sy bat tién boi cac hé thong diy dan, viée st dung cac thiét bi dién s& tré nén tién
dung hon rat nhiéu.
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OVERVIEW OF RESEARCH AND DEVELOPMENT OF
WIRELESS ENERGY TRANSMISSION SYSTEM

Tran Hung Cuong, Le Phuong Hao
ABSTRACT

Wireless power transmission is a transmission of electrical energy from a power
source to a power consumption device without using a transmission line. The system for
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wireless energy transfer will reduce the cost of the installation of power transmission
systems, wiring diagrams of power system becomes compact, then the system is not used
for wiring and cabling, especially it can easily transfer energy to important places. This
paper mainly analyzes the origin of ideas, the wireless power transmission methods and
offering wireless power transmission model, from which outlines the advantages and
disadvantages and the application of wireless power transmission system.

Keywords: Wireless power transmission, power technology.

68



TAP CHI KHOA HQC, TRUONG PAI HQC HONG PUC - SO 29. 2016

UNG DUNG MO HINH QUY HOACH NGUYEN TUYEN TiNH
TRONG THIET KE PHAN MEM CAT THEP THANH

Nguyén Dinh Pinh', Trinh Thi Phi', L& Pinh Nghiép'
TOM TAT

Bai bdo nay trinh bay mét vmg dung ciia mé hinh quy hoach nguyén tuyén tinh cho
bai todn cdt thép thanh trong cong trinh xdy dung véi muc dich giam hao phi thép trong
cdc cong trinh xdy dung. Trong qua trinh nghién cvu da chi ra dwoc hai bai toan quy
hoach nguyén tuyén tinh 1ing véi cdc yéu cau cdt thép khéng noi va cé néi.

T khoa: Quy hoach nguyén tuyén tinh, cdt vit liéu, cdt thép.

1. DAT VAN BE

Trong céac cong trinh xay dung, nhirng vat liéu nhu: thép, dng nude, khung nhom,
day dién... chiém mot phan khong nho trong tong chi phi ciia cong trinh. Van dé vé giam
hao phi do qua trinh cét vat liéu trong cong trinh xay dung ludn dugc cac nha thi cong
quan tim hang dau, boi phan hao phi nay anh huéng khéng nho dén lgi nhuén cua ho
d6i vi mdi cong trinh.

Vi nhitng cong trinh nho c6 thé thuc hién mot cach thi cong dé tim ra phuong an
cét t6i wu nhéat cho mdi loai vét liéu. Tuy nhién véi nhitng cong trinh 16n thi giai quyét
van dé nay 1a khong don gian. Bai toan ¢ thé duoc mé hinh hoa vé dang mé hinh bai
toan Quy hoach nguyén tuyén tinh, nhung do phtrc tap tinh toan cta bai toan nay 1a rat
16m, n6 thudc 16p bai toan NP - Hard nén véi céc thuat toan da c6 hién nay van chua thé
thue hién duoc trén may tinh. Trong bai bao nay s& tap trung trinh bay nhiing két qua
nghién ctru nham giai quyét mot phan kho khian trén.

2. BAI TOAN CAT THEP THANH KHONG NOI

Triede hét ta gidi quyét bai todn cdt thép thanh véi gia thiét khéng néi, bai todn
cdt ¢é noi sé dwoc trinh bay trong muc 3.

2.1. Bai toan cit vt liéu dang thanh

Trong thuc té, ban dau cac vat liéu duoc san xuét va luu hanh trén thi truong co
mét kich thude xac dinh theo tiéu chuén. Ch'fmg han, cac loai thép thanh c6 chiéu dai
11.7m; cac thanh khung nhom, dng nude c6 chiéu dai 6m.

! Gidng vién khoa Céng nghé Théng tin & Truyén thong, Trieong Pai hoc Hong Pirc
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Bai toan: Gia st moi thanh vat li€u ¢6 chi€u dai 1a L, trong cong trinh can st dung

cac doan vat lidu loai i co chiéu dai d; voi s6 lugng ki, 7 =1,m nhu sau:

Bang 1. Vit li¢u cin sir dung

Chiéu dai d ds dm

S6 lugng ki ko km

Hay tim phwong 4n cit sao cho tong sb thanh vat liéu st dung 13 it nhat?

Madi loai bai toan cat vat liéu lai c6 nhiing yéu cau riéng, chang han: Bai toan cit
khung nhom thudng khong cho phép ndi; cac bai toan cét thép, cit dng nudc thi cho
phép c6 mbi ndi, nhung theo yéu cau k§y thuat nén c6 mot sé doan khong duoc phép nbi;
bai toan cit ddy lai tuy thudc timg cong trinh ma c6 cho phép ndi hay khong.

Hién nay trong cac cong trinh xay dung ngudi ta thudng cit theo kiéu 1an luot: cit
hét loai nay thi cét tiép loai khac cho dén khi du, néu doan thira con dai thi cit dé 1y cac
doan ngén hon. Cac doan thira ngén c6 thé ndi véi nhau dé duoce cac doan dai thich hop.

V6i nhitng bai toan ¢6 quy md nho thi trude khi cat tim cach liét ké cac phuong
an rdi chon phuong an tot nhat. Tuy nhién, v6i nhiing bai toan c6 quy mo 16n thi khong
du diéu kién dé liét ké thu cong tit ca cic phuong 4n nén phuong an duoc thuc hién
thuong khong toi wu dan dén lwong vat liéu hao phi 16n hon so voi phuong an tdi uu.

2.2. M hinh ho4 bai toan duwéi dang quy hoach nguyén tuyén tinh
Burde 1: Liét ké tt ca cach cit mot thanh vat liéu ban dau thanh cac doan di, da, ...
Céc cach cit nay duoc cho béi mot ma tran A=[aij] gém n hang m+1 cot. Trong
d6: n 1a s6 cach cat mot thanh vat liéu; m 1a s6 loai doan vat lidu yéu cau; ajj 1a s6 doan
loai d; trong cach cit thir i; aj; & cot thir m+1 chira phan du trong cach cit thi i.
Ma tran A goi la ma tran cdt.
Budc 2: Mo hinh hoa bai toan
Goi x; 1a sb thanh duoc dung dé cit theo cach cét thir i (=1, 2, ..,n).
Ta co:
n
- Tong s6 thanh vat liéu can dung la: :ZXi .
i=1
- S6 doan vat liéu loai d; cat dugc la: X +aX, +..+a,X,. S6 lwong nay can
phai 16n hon hodc bang s lugng yéu cau k; (=1, 2, .., m).
Tir d6 ta co bai toan dang Quy hoach tuyén tinh:
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a, X, +a,x,+ +a,x, 2k,
a,Xx,+a,x,+..+a,x, =k, (D)
a, X,+a, X, + +a,_  x, 2k

x . € {0,1,2,... y, 1=1, 2, ., n

2.3. Thuét toan sinh ma trin cit

Trudc tién can sap x&p dir liéu vao theo chieu giam dan chicu dai cac doan d;:

di>dy>...>dn, tiép theo thuc hién sinh ma tran cit boi thu tuc dé quy "k cat" sau:

procedure k_cat(Lk :real; k: integer);

var 1,j : integer;

begin

end;

i:=phan nguyén((Lk+delta)/(d[k]+delta));
if k=m then

begin

end

t[k]:=t[k]+i; (* Cat i doan dk *)
n:=n+1; (* Thém 1 cach cit mdi *)
for j:=1 tom do A[n][j]:=t[j];
A[n][m+1] = Lk - 1*(d[k]+delta);
t[k]:=t[k]-1;

else

for j:=0 to 1 do

begin
t[k]:=t[k]+j; (* Cit j doan dx *)
k_cat(Lk-j*(d[k]+delta), k+1); (* Tiép tuc cat doan dis1 *)
tik]:=t[k]-j;

end;

procedure sinhA; (* Thu tuc sinh ma trin cit *)

var i: integer;

begin

n:=0;

(* L, m, n 1a céc bién toan cuc *)

for i:=1 to m do t[i]:=0;
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k cat(L,1);
end;

Tham s6 delta 1a chidu dai hao phi tai mdi lat cit, mdi lan cat duoc doan dy thi do
dai cua thanh vat liéu bi giam di mot lugng khong phai 1a dx ma 1a d + delta, con ddi véi
bai toan c6 thé b qua hao phi tai lat cat thi delta dwoc gan gia tri bang 0.

D& dang nhén thiy thuat toan sinh ma trin cit c6 do phirc tap tinh toan 1 O(m*n),
v6i m 12 s6 loai doan vt liéu theo yéu cau bai toan, n 1 sd tit ca cach cat mot thanh vat
li¢u thanh nhitng doan vat li€éu dk (k=1, 2, .., m). V61 nhiing bai toan 16n trong thuc té
thi m ¢& <100 va n ¢& < 10° nén thoi gian chay thu tuc sinh ma tran cét trén may tinh ca
nhan thuc hién rét tdt.

3. BAI TOAN CAT THEP THANH CO NOI
3.1. Dt van dé

Trong sb cac vat liéu dang thanh sir dung trong cong trinh xay dung thi thép 1a mot
trong s6 vat lidu thuong c6 yéu cau ndi vi thuc té viée ndi thép sé giam duoc dang ké chi
phi cho loai vat liéu nay. Mit khac viéc ndi thép khong thé thiéu trong cac cong trinh
xdy dung vi c6 nhitng két cdu co do dai 16n hon d6 dai ctia mot thanh thép (d; > L), khi
dé bat budc phai thyc hién ndi mét hodc nhiéu thanh thép cung vdoi nhiing doan thép
ngén khac méi c6 duge mdt doan thép d;.

Quy dinh trong xay dung, viéc ndi thép co 2 loai: ndi han véi chiéu dai mbi ndi 5d
(d 1a duong kinh thanh thép); ndi budc c6 chidu dai mbi ndi 1a 30d. Vi ndi han thi luong
thép stir dung s€ it hon so voi ndi budc, nhung chi phi cho céc mdi ndi han lai cao hon
boi que han, cong han, kiém dinh mdi ndi...

Trong xay dung khong quy dinh rd vé s6 mdi ndi trong mot loai két cau, nghia 1a
ta c6 thé thuc hién nhiéu doan ngfm ndi lai dé c¢6 duge mot doan thépdiG=1, 2, .., m).
Khi d6, trén mdi doan thép di =1, 2, .., m) nhan dugc co thé s& c6 nhiéu mdi ndi. Tuy
nhién, d6i voi mdi cong trinh cy thé thi phai cin cir vao ban thiét ké dé dua ra nhimg yéu
cdu riéng vé viéc ndi cho ting két cdu thép nhu: c6 nhimg két cdu khong duoc ndi; co
nhing loai két cdu chi cho phép c6 tdi da mot mdi ndi; co nhimng két cau chi cho ndi & 2
dau; c6 nhirng két ciu chi cho ndi ¢ giita; c6 nhitng két cau chi cho phép ndi khong qua
mot ty 16 nao dé tai mdi lat cat.

Nhu dd dé cap ¢ trén, viée ndi thép s& giam dugc hao phi trong cong trinh xay
dung nhung diéu d6 cling gay ra nhiéu kho khin va phtc tap cho viéc giai quyét bai toan
ct thép. Tinh phirc tap & day khong chi 1a ting kich thudc bai toan ma con kho khin
trong viéc dap g cac yéu cau vé ndi thép.
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3.2. M6 hinh ho4 bai toan ciit thép thanh cé ndi
Mot cach téng quat ta dat chiéu dai mot mdi ndi 1a dL. Khi d6 ma tran cit s& duge
sinh bdi thu tuc sau day:

procedure sinhA; (* Thu tuc sinh ma tran cat *)
var i: integer; (* L, m, n 1a cac bién toan cyc *)

begin

n:=0;

for i:=1 to m do t[i]:=0;

k cat(L,1);

k_cat(2*L-dL,1); (* dung 2 thanh thép chap lai dé cat thanh cac doan theo yéu
cau*)
end;

Mo hinh bai toan quy hoach nguyén tuyén tinh s& 1a:

f=Zcixi—> min, c, e {1,2}

i=1

a;; X, +a,x, + . +a,x, 2k,
a,X; +a,x, + . +a,x, 2=k, )
a,, X; +a, X, + .. +a, x, =k,

x,; € {0,1,2,... Y, i1=1, 2, ., n

Viéc giai bai toan (2) van 4p dung phuwong phap da dung véi bai toan (1). Tuy
nhién, bai toan (2) ¢ sd an nhiéu hon dang ké so véi bai toan (1), ddy 1a mot kho khin
16n cho viée giai quyét bai toan cat vat liéu dang thanh ¢é yéu cau ndi.

4. CHUONG TRINH VA KET QUA THU NGHIEM
4.1. Thiét ké chwong trinh may tinh

Trong cac muyc 2 va 3 da phan tich sau khi c6 ma tran A ta dé dang lap duoc mé hinh
bai toan dang bai toan quy hoach nguyén tuyén tinh, nhung rit tiéc cho dén nay bai toan
nay van 1 mot trong nhitng bai toan kho cua thé gisi, nd thude 16p bai toan NP-Hard. Co
mot sb thudt toan tiép can duoc vi bai toan quy hoach nguyén nhu: thuat toan lat cét
Gomory, thuat toan quy hoach dong Bellman, thuat toan nhanh can, ... Tuy nhién mdi thuét
toan c6 thé manh d6i véi mot 16p bai toan quy hoach nguyén dic biét. Con khi ap dung
cho bai toan tong quat thi chua c6 hiéu qua vé do phirc tap tinh toan, nhét 1a d6i véi cac
bai toan c6 kich thudc 1on. Trong khi cac bai toan thuc té da néu ¢ trén thuong dan dén
bai toan quy hoach nguyén tuyén tinh v6i s6 4n n ¢& hang nghin, thim chi hang triéu.
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Trong qué trinh nghién ctru cai dat thuat toan, chiing t6i nhan thiy trong sb cac
thuat toan c6 thé tiép can bai toan quy hoach nguyén tuyén tinh thi thudt todn ldt cdt
Gomory (xem [1], tr 146 - 152) t6 ra hiéu qua nhét, c6 thé giai tot nhitng bai toan cat vat
lidu v6i s6 rang budc ¢& vai chyc va sb an c¢& hang nghin. Tuy nhién, cic bai toan c& 16n
thuc té thuong dan vé bai toan quy hoach nguyén tuyén tinh c6 sb 4n c& hang triéu, do
vay mubn st dung thuat toan lat cit cho bai toan nay thi phai tim cach cai tién thuéat toan.

Trong bai viét nay ching t6i dé xuat giai phap cai tién thuat toan nhu sau: trudc
mdi 1an thuc hién 13p thuat todn don hinh trong thuat toan lat cit ta tim cach loai bo bot
cac an bang cach chi gitr lai nhitng an Gng voi nhitng cach cit c6 phan du nhoé, nhung
phai thod man c6 du sb cach cét dé tao duoc tt ca cac doan dx (k=1, .., m).

Qua trinh loai 4n duoc thuc hién boi thu tuc sau:

{*Dung mang Danhdau dé ghi nhan nhitng cach cit dugc chon, bién 4 1 s6 dam
bao du cach cit dé tao duoc cac doan dy, tap cac cach cit trong ma tran cit duoc sép xép
theo thir tw ting dan phan du *}.

procedure loai_an();
var 1,j,k: integer;

begin
for i:=1 to n do Danhdau[i]:=0;
for j:==1 to m do
begin
k:=0; i:=1;
while (k<h) and (i<=n) do
begin
if A[i][j]>0 then
begin
k:=k+1;
Danhdau[i]:=1;
end;
1:=it1;
end;
end;
end;

D@ thdy d6 phtrc tap thuat toan ciia thi tuc loai_an 1a O(m*n).
Nhén xét: Thuc té cho théy v6i 6 h thich hop, sau khi thyuc hién thu tuc trén thi sb
an ctia bai toan giam di dang ké, co thé tir hang trim nghin chi con vai nghin. Do vay,
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v6i giai phap cai tién nay thi bai toan quy hoach nguyén tuyén tinh da néu 1a giai duoc
trén may tinh.
4.2. Két qua thir nghiém

Qua thir nghiém cai dat chwong trinh, ching t6i nhan thay cac bai toan cit khung
nhom, cit thép khong ndi hoan toan giai quyét dugc trén cac may tinh ca nhan cé tc do
trung binh hién nay. Thoi gian tinh toan ctia chwong trinh chu yéu 1a ¢ giai doan giai bai
toan quy hoach nguyén tuyén tinh. Di véi bai toan cit vat liéu co nbi thi thuat toan chi
dap tmg duoc cac cong trinh nho véi s6 loai két ciu ¢d m<20, con cac cong trinh 16n thi
thuong chiing t6i phai ding phuong phap chia s6 liéu thanh 2 hodc 3 phan roi giai quyét
timg phan. Sau day 1a két qua thir nghiém cat thép ciia mot cong trinh thuc t& quy mé
trung binh, ddi véi loai thép c6 dudng kinh 22mm.

Bang 2. S6 liéu thép yéu ciu sir dung (Pon vi do dd dai: mm)

hié
Cdfe.’u 12480 | 4670 | 4450 | 4350 | 4152 | 3700 | 2900 | 2820 | 2400 | 2020 | 1980
al
S

12 16 16 16 16 3 174 | 3 140 | 25 | 150
luong

Két qua chay chuong trinh v6i yéu cau cat thép co ndi budc (46 dai mdi ndi 1a 30d):
KET QUA CAT THEP:

Thep can dung la: 142(Thanh) = 1661.4(m) = 4.958 (Tan)

16 thanh: [1: 4.45]+[1: 4.35]+[1: 2.90]

25 thanh: [1: 2.90]+[2: 2.40]+[1: 2.02]+[1: 1.98]

41 thanh: [1: 2.90]+[2: 2.40]+[2: 1.98] +[Du: .04]

3 thanh: [1: 4.67]+[1: 4.15]+[1: 2.82] +[Du: .06]

17 thanh: [4: 2.90] +[Du: .10]

13 thanh: [1: 4.67]+[1: 2.90]+[2: 1.98] +[Du: .17]

1(x2) thanh: [5: 4.15]+[1: 1.98]

3(x2) thanh: [1: 12.48]+[1: 4.15]+[1: 3.70]+[1: 2.40] +[Du: .01]
5(x2) thanh: [1: 12.48]+[2: 2.90]+[1: 2.40]+[1: 1.98] +[Du: .08]
3(x2) thanh: [1: 12.48]+([1: 4.15]+[3: 1.98] +[Du: .17]

1 thanh: [2: 4.15]+[1: 2.90] +[Du: .50]

1(x2) thanh: [1: 12.48]+[2: 1.98] +[Du: 6.30]

Thep vun la: 7.15(m) = .021 (Tan)

Thep su dung con du: [1,6.30]

Thep vun: [1,.50][13,.17] [3,.17] [17,.10] [5,.08] [3,.06] [41,.04] [3,.01]

75



TAP CHI KHOA HQC, TRUONG PAI HQC HONG PUC - SO 29. 2016

Biang 3. Thong ké két qua chay chwong trinh cit thép

Puong kinh | Sbthanh | Khdiluong (Tan) | Thép vun (Tan) | Thép du (m)
22 142 4.958 0.021 6.3
Trong bang thong ké trén ta thdy lwong thép vun la rat it (¢ 0.4%). Con s6 nay digc
cdc nha thi cong danh gid la rdt tot so véi quy dinh chung trong xdy dung (c& 2-5% hao
phi cho phép doi véi cdc logi thép 6 dwong kinh tir 20mm tré Ién cdt theo kiéu noi bugc).

Trong khuén khd mot bai viét nén chung t6i chi dua ra mot vi du. Thuc té chung t6i
da thr nghiém véi hang nghin bai toan tir cac cong trinh xay dung da va dang thi cong.

Rt kho chimg minh duge mirc d sai khac gifra nghiém cta bai toan gdc va
nghiém cua bai toan di cai tién. Tuy nhién qua nhan dinh cua cac nha thi cong vé két
qua thtr nghiém boi chuong trinh trén va so sanh voi cach thyc hién thuc té hién nay déu
cho rﬁng viéc su dung két qua thuc hién do chuong trinh dua ra da giam dugc dang ké
hao phi vt liéu trong qua trinh cit.

5.KET LUAN

Chung t6i d3 dua ra thudt toan sinh ma tran cét, giai quyét mot cach triét dé giai
doan dua bai toan cat vat lidu trong thyuc té vé dang mé hinh bai toan quy hoach nguyén
tuyén tinh.

Bang cach cai tién thuat toan lat cit ching toi da dua ra giai phap kha hiéu qua d6i
v6i bai toan cit vat lidu khong ndi trong cac cong trinh xay dung.

Tuy nhién, di v6i bai toan cat vat liéu ¢ ndi thi van dang gip kho khin vé thoi
gian chay chuong trinh vi sb 4n ctia bai toan quy hoach nguyén tuyén tinh rat 1én néu
chia s liéu thanh nhiéu phan thi khéng khing dinh dugc tinh t6i wru ctia bai toan 16n ban
dau. Pay 1a kho khin 16n nhat ma chung t6i dang d6i mit trong viéc thiét ké phin mém
cit thép cong trinh xay dyng.

Néu c6 thuat toan hiéu qua cho 2 bai toan quy hoach nguyén dang dic biét sau day
thi nhitng kho khin néu trén hoan toan duoc giai quyét.

Bai todn 1: Bai toan cit thép khong nbi
f=> x; > min
i=1

a,x,+a,x,+..+a,x, =2k,
a,X,+ay,x,+..+a,x, 2k,

x,e€{0,1,2,... }, i=1,2,.,n

V6i a; 1a cac s6 nguyén khong am
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Bai toan 2: Bai toan cat thép c6 noi
n
f= Z c,Xx; = min, c, €{1,2}
i=1
a, X, +a,Xx,+..+a_ x, 2k,
a,X, +a,Xx,+..+a,x, >k,

a,, X, +a, X,+..+a x, 2k

n

x, €{0,1,2,... }, 1=1,2,..,n.

m

V6i a; 1a cac s6 nguyén khong &m
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THE INTEGER LINEAR PROGRAMMING MODEL AND
APPLICATION IN SOFTWARE DESIGN FOR STEEL CUTTING
PROBLEM

Nguyen Dinh Dinh, Trinh Thi Phu, Le Dinh Nghiep
ABSTRACT

This paper presents an application of integer linear programming model for steel
cutting problem in construction, with the aim of minimizing consumption of steel. In this
article also pointed out two integer linear programming problems which correspond two
steel cutting problems with joint and without joint.

Keywords: Integer linear programming, material cutting, steel cutting.
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CAU TRUC CUA IPEAN NGUYEN TO CUA VANH PA THUC
Pham Thi Bich Ha'
TOM TAT

Bai bdo gioi thiéu vé cau truc cua idéan nguyén to bat ki trong vanh da thirc mot

bien va idéan nguyén to don thirc trong vanh da thirc nhiéu bién.

Tw khéa: Vanh, idéan nguyén 16, vanh da thirc.

1. DPAT VAN BE

Cho R 14 vanh giao hoan c6 don vi. Mot idéan 7 thyc sy cua R 13 idéan nguyén td
néuvéimoi a,beR va abel suyra a € hodc b €l. Viéc tim hiéu tinh chit va cdu
trac cua idéan nguyén té ctia mot vanh cho trude duge nhiéu ngudi quan tim nghién
ctru. Cac van dé nay duoc trinh bay trong [1], [2], [3], [4] va [5].

Muc dich chinh ctia bai bao nay 1a hé théng lai va trinh bay chi tiét cic ching minh
cho viéc mé ta ciu trac ctia idéan nguyén td trong vanh da thic. Cac két qua nay duoc
trinh bay trong [2], [3], [4] va [5] dudi dang cht y va bai tap.

Ngoai phan gidi thidu, bai bao chia thanh hai myc. Muyc 2 mé ta c4u triic ciia idéan
nguyén t6 bat ki trong vanh da thitc mot bién (Pinh 1y 2.2). Muc 3 m6 ta cdu trac cua
idéan nguyén t6 don thirc trong vanh da thirc nhiéu bién (Pinh 1y 3.4).

2. VANH PA THUC MOT BIEN

Trong muyc nay, chung ta lubn gia thiét K [x] 1a vanh da thtrc bién x trén truong K.
Trudce hét, ta nhic lai mot két qua quen biét sau:

Ménh d@é 2.1.

Vanh K [x] la vanh cac idéan chinh, nghia 1a moi idéan déu sinh bai mot da thic.

Dua vao ménh dé trén ta co thé chirng minh duoc két qua chinh cia muc nay
nhu sau:

Dinh Iy 2.2.
Gia str / la idéan ctua vanh K [x] Khi d6, 7 1a idéan nguyén t6 khi va chi khi
I=(g(x)), trong 6 ¢(x) la da thirc bat kha quy hogc da thirc 0.

! Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puic
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Chirng minh:

"=" Néu I =0 khidotacd I =(0). Néu I #0, theo Ménh d& 2.1 ta co thé viét
I = (q(x)), trong do q(x) #0. Giad su q(x) khong bit kha quy, nghia 1a ton tai hai da
thue ¢, (x) va ¢,(x) sao cho ¢(x)=g¢,(x).q,(x), degq (x)<degg(x) va
degg, (x)<degg(x). Giasir g, (x) eI khi d6 ta co thé viét ¢, (x)=h(x).g(x), trong
d6 h(x)e K[x]. Suyra deggq,(x)>degg(x), mau thudn véi deggq, (x)<degg(x) do
d6 g, (x) ¢ . Ching minh tuong tu ta cling c6 ¢, (x) ¢/ . Nhu vy ¢,(x).q,(x) el ma
¢, (x)21 va q,(x)21 nén I khong phai 1a idéan nguyén t6. Diéu ndy mu thuan véi
gia thiét 7 1a idéan nguyén t. Vay ¢(x) la da thirc bat kha quy.

"«<"Néu / =(0) thi 7 nguyén t5. Néu idéan [ #0, theo Ménh d¢ 2.1 ta co thé
viét 1=(q(x)) v6i g(x)=0 va q(x) bat kha quy. Gia st f.f,€l, trong d6
fi-fo€K[x]. Tontai f;(x)eK[x] théaman f(x).f,(x)=/;(x).q(x). Vi g(x) bét
kha quynéntacd f;(x):¢(x) hodc f,(x):g(x).Nghiala f;(x)el hodc f,(x)el
hay 7 1a idéan nguyén to.

Néu K 1a truong so phuc thi ta co két qua quen thude sau:

Bo dé 2.3. Gia st C[x] 1a vanh da thtc trén truong sb phie C . Khi d6 da thie
/(x) khac da thirc 0 cua C[x] bat kha khi va chi khi c6 dang f(x)=ax+b, trong do
a#0.

H¢ qud 2.4. Gia stt ] 1 idéan cua vanh C[x]. Khi d¢, 7 1a Idéan nguyén t6 khi va
chi khi /=0 hodc / =(ax+b), trong d6 a=0.

Chirng minh:

Theo Pinh Iy 2.2 va B6 dé 2.3 ta nhan duoc diéu phai chimg minh.

3. VANH DA THUC N BIEN

Trong muc nay, chung ta luén xét K [xl yeres xn] 1a vanh da thirc » bién (n>1) trén
truong K. Dé cho gon ta viét K[xl,...,xn] = K[X]. Céc két qua trong muc ndy dugc
trinh bay trong [2], [3] va [5].

Vanh da thitc n bién v6i n>2 khong phai 1a vanh chinh. Do vay viéc mé ta céu
trac cua idéan nguyén tb trong vanh da thirc nhiéu bién 1a khong don gian nhu vanh mot
bién. Trong pham vi bai bao nay chiing t6i chi xem xét d6i v6i 16p idéan don thirc.
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Dé tiép can va giai quyét duoc van dé nay, trude hét chung t6i xem xét trén vanh
mot bién. Ta thdy rang idéan don thirc trong vanh mot bién c6 dang I = (x“ ) . Theo Dinh
1y 2.2 ta ¢o I nguyén t khi va chi khi x* bat kha quy. Do @6 a =1, nghia 1a I = (x)
Chuing t61 gi¢i thi¢u chirng minh sau tuy dai hon so v6i cach chirng minh trén nhung
giup chung ta tiép can dugc bai toan trong truong hop nhi¢u bién. DB6 1a ndi dung chinh
cua dinh 1y sau:

Dinh Iy 3.1. Gia st [ #0 1a idéan don thirc ciia vanh K [x]. I 1a idéan nguyén to
khi va chi khi 7 =(x).

Chirng minh:

"=" Giast [ =(x).Lay tuy ydathic f=a,+ax+..+ax"el.

Khi d6 ta c6 thé viét f = g(x).x , trong d6 g =bh,+bx+...+b,x" . Tanhdn duogc:

a,+ax+..+ax" =, +bx+..+b,x")x

Dong nhét thirc hai vé ta dugc a, = 0. Do d6 f(x) € [ khivachikhi f (x) co dang:

f=ax+..+ax"

Léy hai da thirc bat ky:

f(x)=a,+ax+..+ax",g(x)=b,+bXx+..+b,x" € K[x]
sao cho f(x).g(x)e!.Taco:

f().g(x) = agby+(ab, +agb)x+...+ Zk: Aajbkx" +..+(ab, )x""
J+k=i

Vi f(x).g(x)el, nén ab,=0.Do a,,b, €K, nén ta nhan dugc a, =0 hodc
b, =0, nghia la f(x) €l hodc g(x) e 1. Vay I'1a Idéan nguyén to.

"=" Giast [ =(x%), trong 6 a>1.Khido x* = x.x*"

Tacod x* e nhung x ¢/ va x“" ¢ I.Dan dén mau thuin véi 7 nguyén td. Vay
a =1 hay I =(x).

Bay gio ta xét trén vanh da thirc nhiéu bién (n>2). Trudc hét ta can mot sb két
qua bo tro. Khong mét tinh téng quat, ta co thé gia su thir tu cac bién 1a X5 X 5eer X, -

Kihigu: X, =(x, ,...,x,) v6i 0<h<n-1.Trong d6 X, =(x,...,x,) hay ta co
X, =X.

Bo dé 3.2. Cho f(X) 1ada thic trén vanh K [ X|. Khido f(X) ludn viét duge

dudi dang sau:
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SX)=g (X)x, +..+ g, (X, )x, +g,.,(X,)

trong do: 1<k <n va g (X, )eK[X, ] voi 1< j<k+]1.
Chirng minh:
Giast f(X)= > a,X”

aeN"

Buéc 1: Nhém tit ca cdc tir cia f(X) chtra bién X, ta duoc:

S(X) =g (X)x, + fi(X,) (1)
Buée 2 : Nhom tat ca céc tir ciia f] (x,) chia bién X, ta dugc:
LX) =g,(X,)x, + [,(X,) )
Tiép tuc 1am nhu vay dén bude k ta dugc:
Jia (Xik,l) =& (XiH )xi,c T 8iu (Xik ) (k)

Cong (1) ... (k) ta dugc:
J(X) =g (X)x, +..+ g (X, )x, +8.(X,)
Vay bd dé dugc chirng minh xong.
B dé 3.3.Cho f(X)eK[X]|va I=(x,...,x,).Dathic f(X)el khiva chi
khi f(X) viét duogc dudi dang nhu sau:
SX)=g(X)x, +..+ g (X, )x, voil<k<n
trong do gj(Xl.j_l) € K[X,.j_l] voi 1< j<k.
Chirng minh:
"=" Ly tly y da thitc f(X)e . Theo B6dé 3.2taco
F(X)=g(X)x, +..t g (X, Ix, +g,,(X,)
suy ra: (X)) = f(X) - g, (X)x, g, (X, Vel
Theo [2, BO dé 4.2 va B6 dé 4.3], ta ¢6 cdc tir clia da thirc g,,,(X, ) phai chia hét
cho mot trong cac bién X, vol (j = l,k——l) . Vida thue g, (X, ) khong chira cac bién
X, ,....X, ,nén céc tir cia g, (X, ) phai bing 0, do d6 g,.,(X,)=0.
Vay ta nhan dugc f =g, (X)x, +....+ g, (X,

U

)X, .

"<"Giasw f=g/(X)x, +...+g (X, )x, theo dinh nghia cua id€an sinh boi

tap {x,.n,...,xl,k} tacod f(X)el.
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Van dung cac B d8 trén ta chimg minh dwogc két qua chinh cta bai bao nhu sau:
Dinh Iy 3.4. Gia st ] 1a idéan don thirc trén vanh K[ X ]. Khi d6 /1a idéan nguyén
t6 khi va chi khi / sinh béi tap céc bién, nghia la 7 =(x,,...,x, ), trong d6 1<k <n.

Chirng minh:

"<"Giasu: [ =(x,...,x, ) v6i 1 <k <n.Khong mat tinh tong quat, ta c6 thé gia
sir thtr tu cac bién 1a X geres X; Lay hai da thic g(X) va h(X) tuy ¥ thudc K[X]. Theo
B6 dé 3.2, ta ¢ thé viét:

g(X)=g(X)x, +..+ g (X, I, +g.(X,)
h(X) =h(X)x, +...+h (X, )x, +h (X))
trong do: gi(Xl.j_1 ),hl.(Xl.j__l) € K[Xl.j_1 1,1<j<k+1. bat:

g(X)x, +...+g, (X, )x, =B

=] 4

Khido: g(X) =B, +g,,(X,) vi h(X)=B,+h,(¥,)

va b (X)x, +...+h (X, )x, =B,

Suy ra:
g(X).h(X)=[B, + g (X )LIB, + 1, (X,)]
=B,.B, + By, (X, )+ B,g,., (X, )+ g, (X )y (X))
Dan dén:
(X D (X, )= f(X)g(X)-B,.B, - B,h,,(X,)-B,g,..(X,)
Gia st g(X).h(X)el Khido g, (X, )h (X, )el.
Theo B6 dé 3.3, ta ¢6: g, (X, )/,,(X,)=0
Vi K[X,] la mién nguyén, nén g (X,)=0 hodc A, (X,)=0, nghia la
g, (X) el hodc i, (X)el.VayIlaldéan nguyén to.
"= " Giastr / =(A), trong d6 A la hé sinh tdi tiéu cia I.

x. ¢l

\ D NTAL 2A .« ‘e , J a1
Truong hop 1: Néuton tai x7 € A voi a>1 . Taco { nhung x,.x7 " €/

a-1
X

mau thuan voi tinh nguyén t6 cua /.
Truong hop 2: Gia sur sinh A chi chira cac bién x, ,...,x; va A chira don thire dang
a Q, \ A A 2R A 7 o \ a, a, A
XX (tSn). Do A 1a hé sinh t0i tiéu nén ta ¢o X, ¢ A va X, ") gA.Vayl
Jt o v t

khong phai 13 idéan nguyén t6. Hay 4 phai c6 dang la {xiﬂ s X, } voi (1 <k< n)
Vay dinh ly dugc ching minh xong.
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THE PRIME IDEAL STRUCTURE OF POLYNOMIAL RINGS
Pham Thi Bich Ha
ABSTRACT

This paper introduces arbitrary prime ideals structure of polynomial rings in an
indeterminate and prime monomial ideals structure of polynomial rings in the
indeterminates.

Keywords: Ring, prime ideal, polynomial ring.
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KY THUAT GIAI BAI TOAN VE KHi CACBONIC PHAN UNG
VOI DUNG DICH BAZO MANH

Lé Thi Hoa', Ha Thi Phwong'
TOM TAT

Khi CO:> la mot oxit axit nén co phan ung tao muéi véi dung dich bazo manh nhw
NaOH,Ca(OH):...

Bai viét ndy gidi thiéu cdc kj thudt giai bai tdp héa hoc ciia khi cacbonic véi dung
dich bazo manh, nham muc dich rén luyén cho hoc sinh, cac thao tac tw duy nhu phdn
tich, tong hop, so sanh, khdi quat héa...

Tw khoa: Ky thudt, khi cacbonic, dung dich bazo manh.

1. DAT VAN DE

Trong viéc phat trién ning lyc cta hoc sinh, khau trung tAm 1a phat trién ning luc
tu duy, trong d6 can dic biét cha ¥ rén luyén cho hoc sinh céc thao tac tu duy nhu phan
tich, tong hop, so sanh, khai quat hoa va ba phuong phéap hinh thanh phan doan méi [1].
Dé hinh thanh cac thao tac tu duy d6 thi gido vién can xay dung cac k¥ thuat giai bai tap
cho tung van dé va hién tuong hoa hoc cu thé [2].

2. NOI DUNG

2.1. Co s6 Iy thuyét

2.1.1. Nhiém vu cua khi cacbonic

Nhiém vu I: tao mudi CO3*

COz + 20H" —— CO3* + H,0 (1)
Nhiém vu 2: chuyén COs* vé HCO3’
CO; + COs* + H,0 —— 2HCO3" (2)

2.1.2. Xdc dinh cdc mudi tao thanh dwa vao tyle vé s6 mol ciia OH- va CO2
Truong hop I: Mo~ >7 thi chi tao mudi CO3>".
Reo,

Thuong hop 2: 1 < "o~ <2 thi tao ca hai loai mudi HCOs va CO3>
Reo,

! Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puic
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n. .
Thuong hop 3: —22—<1 thi chi tao mudi HCO3
Ao,

2.1.3. Bdc diém cia ion CO32-

+ COs3* tao két tha voi Ca2* va Ba2':

COs> + Ca — 5 CaCOs | 3)
CO;* +Ba** —— BaCOs 4)
+ CO3% ¢6 kha niang nhan proton:
COs> + H' — 5 HCOy (5)
HCOs +H" — > CO; + H20 (6)

2.1.4. Bdc diém ciia ion HCO3-

+ Ion HCO3™ bi nhi¢t phan ngay khi dun néng dung dich.

JHCOy ——> COs> + CO, + H,0 (7)

+ JTon HCO3™ vra c6 kha nang cho, vira c6 kha nang nhan proton.
HCO3 + H" —— CO2 + H20 (8)
HCO;3 + OH" —— CO3* + H,0 9)

2.1.5. Bién lugn theo dinh ludt béo toan khoi lwong

+ Néu khéi lwong dung dich khong ddi trudc va sau phan tng thi

Mco, phan wng = Mkét taa tao thanh

+ Do giam khdi luong cua dung dich trude phan tmg so voi dung dich sau phan tmg:
m = Mqd truwsc phantng  Mdd sau phan tng = MKkét tha tao thanh MO, phan tng

+ Do tang khéi lugng cua dung dich sau phan tng so v6i dung dich trude phan ung:

M = Mqq sau phantng Mdd phan tngtruéc  MCO, phantng  MNkét taa tao thanh (néu cé)

2.2. Cac bai tap van dung

Vi du 1. Hép thu 6,72 lit khi CO, & dktc vao dung dich chira 0,22 mol Ca(OH), va
0,06 mol KOH sau phan mg hoan toan thu dugc m gam két tia. Gia tri ctia m bang

A. 15 B. 22. C. 18. *D. 20
Loi giai:

Buoc 1: Xac dinh nhiém vu cua CO; dya vao ty lé s6 mol ciia OH va CO;
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v oa< o 2 95 5 5 hen 00 tao hai Toai mudi CO va HCOs
Neo, 0,3
+ Phan ung:
CO, +20H — > CO5> + Hz0 1)
CO, + OH — HCO5 2)

Buéce 2: Tinh s6 mol CO5> sinh ra ¢ (1):

+ Gia su Mgy =X mol va Mycq =y mol

+Tu(l)va(2)tacd: nep, = x+y=03van, =2x+y=05nénx=02vay=0,1.
Buoc 3: Tinhm
+ Phén tng tao két tua:
COs* + Ca** —— CaCOs 3)
0,2 — 0,2 mol

+ T (3) thi m = 0,2 .100 = 20 gam (chon D).
Vi du 2. Hip thy hét V lit khi CO, & dktc vao dung dich X chira 0,3 mol KOH va

0,25 mol Na>COs sau phan ung hoan toan thu dugc dung dich A. Cho lugng du dung

dich CaCl, du vao dung dich A sau phan tmg hoan toan thu dugc 20 gam két tia. Gia tri

ctia V biang
A. 448 *B. 7,84. C.11,2. D. 8,96.
Loi giai:
Buéce 1: Tinh sé mol ion CO3* ¢6 trong dung dich A:
+Ca*" + COs* —— CaCOs3 (1)
0,2 «— 0,2 mol

86

+ Tu (1) taco: n (trong dd A) = 0,2 mol

coi~

Buwoc 2: Xac dinh nhiém vu cua khi CO;:

+Vin,_, (trongdd A) < Ry, (dd X) nén CO; thyc hi¢n hai nhi¢m vu sau:
€03 aco

CO2 + KOH —— KHCO3 (2)
0,3« 0,3 mol
COz + Na,CO3 + H2 O ——>NaHCO:s 3)
0,05 0,25-0,2 mol

+ T (2) va (3) ta co: Mo, = 0,3 +0,05= 0,35 mol nén V = 7,84 lit (chon B).
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Vi du 3. Hoa tan hdn hop X gom a mol K va b mol Ca vao 200 ml dung dich
Ca(OH), IM thu dugc dung dich A va V lit khi H> ¢ dktc. Suc tir ttir khi CO» téi1 du vao
dung dich A, két qua thi nghiém dugc biéu thi boi do thi sau:

S6 mol CaCOs

»
|

X 1,2 1,7 s6 mol CO,

Gi4 tri cua V bang:

* A 14,56. B. 19,04. C.224. D. 26,88.
Loi giai:

Buoc 1. Tinh b:

+Khi n¢p, = 1,7-1,2=0,5 mol thi CO; 1am nhiém vu hoa tan hét x mol két tua:

CO3% + Car —> CaCO0s (2)
CO; + CaCOs3 + HHO— Ca(HCO:), (1)
0,5— 0,5 mol

+ Theo dinh luat bao toan khdi lugng nguyén t6 Ca thi tir (1) ta co:
N = Neyeq n€n 0,5=x=0,2+bnénb=0,3
Buoc 2. Tinh a:
+Khi 71¢p, = 1,2 —x= 1,2 - 0,5 = 0,7 mol thi CO2 1am nhi€ém vy phan ng voi

KOH trong dung dich A chi tao mudi axit:

CO; + KOH —— KHCO;3 3)
0,7— 0,7 mol
+ Theo dinh luat bao toan khdi lugng nguyén t6 K ta co:
K —— KOH 4)
a—>a mol
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Tt (4) ta co: a=0,7 mol
Buoc 3. Tinh V:

+ Cac phan tng tao khi Ha:
2K +2H,0 —— 2KOH + H> (5)
0,7 N 0,35 mol
Ca+2H,0 —> Ca(OH), + H, (6)
0,3 B 0,3 mol
+ Tu (5) va (6) ta co:

ny, = 0,35+0,3=0,65 mol nén V = 14,56 lit
Vi du 4. Hap thy hét 8,96 lit khi CO, ¢ dktc vao m gam dung dich chira 0,25 mol
Ba(OH)2 va a mol KOH thu dugc két tia A va (m- 21,8) gam dung dich B. Gia tri cua a bang
A. 0,4, *B.0,1. C.0,2. D.0,3.
Loi giai:
Buéce 1: Xac dinh sé mol két tia A(BaCOs3):
+ Theo dinh luat bao toan khdi lugng:
Am =21,8=ma - Meg=ma — 0,4.44 nén ma = 39,4 gam
+ Phan tmg tao két tua A:
CO, + Ba** — 5 BaCOs (1)
0,2 0,2 «— 39,4:197 mol
Buoc 2: Tinh a:
+ Vi trong dung dich B chira Ba>" nén khong chira COs* vay nhiém vu ctia CO; la:

CO; +20H + Ba?"—— BaCOs | (2)
0,2 0.4 «— 0,2 mol
CO; + OH —— HCOs 3)

04-02 — 0,2 mol

+ Tu (2) va (3) ta co:
n;=0252+a=04+02néna=0,1 (chon B)

Vidu 5. Suc tu tir khi CO; vao dung dich Ca(OH) 11,1% sau phan tng hoan toan
thu duoc dung dich A. Két qua thi nghiém dugc biéu thi boi do thi sau:
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S6 mol CaCOs

A

»
»

0,3 0,5 S mol khi CO,

Nong d6 phan traim cua dung dich A la:

A.16,2% B. 14,59% *C. 15,28% D. 16,875%
Loi gidi:

Budc 1: Tinh khoi heong dung dich Ca(OH)> 11,1%:

+ Khi o, = 0,3 mol thi két tia tao thanh 1én nhat va nhiém vu cua 0,3 mol COz la:

CO; + Ca(OH); —— CaCOs { +H,0 (1)
0,3 —0,3 0,3 mol
0,3.74

T M yica (0HH),11,1% = .100 =200 gam

Buée 2: Tinh nong do phan tram cia dung dich A:
+ Nhiém vu cuta 0,5 mol khi COa:

CO, + Ca(OH), —— CaCOs 4 +H,0 )
0,3 —0,3 0,3 mol
CO, + CaCO; + H,0 — Ca(HCO:), 3)
0,5-03 — 0,2 0,2 mol

+ Sau(2) va (3) thi:
- S6 mol két tia CaCOs3 chura bi hoa tan: 0,3 - 0,2 = 0,1 mol
- Theo dinh luét bao toan khoi lugng ta co:

MddA = M gacq oy, 110% + Meg=Mcaco, =200 +0,5.44-0,1.100 = 212 gam
- Chét tan duy nhét trong dung dich A 1a Ca(HCO3)2: 0,2 mol

0,2x162

- C,,ddA = 100= 15,28%
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Vi du 6. D6t chay hét m gam hdn hop X gdm metan, propilen, axetilen va hidro
sau phan ng cho toan bd san phadm chay hap thu hét vao binh dung dung dich chua 0,4
mol Ca(OH), thiy khéi luong binh ting thém 28,8 gam va thu duoc dung dich A véi
25 gam két tia tao thanh. Cho dung dich NaOH t6i du vao dung dich A thiy c6 két tna
xuat hién. Gia tri cia m 1a

*A. 6,40. B. 5,40. C. 7,20. D. 4,98.

Loi giai:

Bu6e 1: Tinh sé mol cdc san pham dét chay.

- Tinh ng, :
COz + Ca(OH); —— CaCOs() + H20 (1)
0,25 0,25¢ 0,25 mol
CO2 + Ca(OH); —— Ba(HCO:3), 2)
02 < 0,1 mol

Vay ne,, = 0,25 +0,2= 0,45 mol.
Tinh Mot Mo = (28,8 - 44.0,45) : 18 =0,5 mol.
Buoc 2: Tinh m.
So do phan tng:
C.H_ + 0, — CO» + H:0 3)

Theo (4) trong m gam X ¢6: n. = N, = 0,45 mol va ny, =2 ny , =1,0 mol.

Vaym=0,45.12 + 1=6,4 gam. ( Pap an A)

3. KET LUAN

Giai bai toan hap thu khi CO; vao dung dich bazo manh nhu NaOH, Ca(OH)s...
c6 thé dung mot trong cac k¥ thuat sau déy:

- Bién luan theo ty 18 v& s6 mol ciia OH™ va CO..

- Bién luan theo dic diém va tinh chit cta cac san phém tao thanh.

- Bién luan theo db thi biéu dién hién twong thi nghiém.

- Bién luan theo dinh luat bao toan khéi luong.
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TECHNIQUES OF SOLVING EXERCISES ON CARBON
DIOXIDE REACTS WITH STRONG BASIC SOLUTIONS

Le Thi Hoa, Ha Thi Phuong

ABSTRACT

Carbon dioxide is an acidic oxide which can react with strong bases such as
sodium hydroxide, calcium hydroxide,.... to produce salts.

This article introduces the techniques of solving exercises on carbon dioxide with
aqueous strong bases, for the purpose of training for the students, providing tasks such
as analysis, synthesis, comparison, generalization,etc.

Keywords: Technique, carbon dioxide, strong basic solution.
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NGHIEN CUU KHA NANG GIAI PHONG Fe, Cu, Pb, VA As TU
PHAN THAI CO CHUA QUANG PONG SUNPHUA

Lé Thi Hoa', Vii Vin Tung', Nguyén Thi Ngoc Mai', L& Vin Khée', Vii Thi Ha Mai?
TOM TAT

Qud trinh gidi phong Fe, Cu, Pb va As tir quing dong sunphua dwoc nghién civu
trén mé hinh thiét bi mé phéng qud trinh phong hod ti nhién. Két qua thwe nghiém cho
thdy rdng, toc do giai phéng Fe, Cu, Pb, As trong diéu kién xung mede nhanh hon & diéu
kién ngdp nude; dong thoi dién bién ciia qud trinh phong héa & cac diéu kién nay ciing
¢6 su khdc nhau. Sw di chuyén cdc kim logi nidng trong méi trieong ciing chiu dnh hieéng
béi cdc ion khdc c6 mdt trong méi truong do qud trinh hdp phu, thity phén, két tua, dong
két tia va canh tranh trong dung dich. Bai bdo gép phan lam sdng 16 co ché gdy é nhiém
Fe, Cu, Pb, As trong nudc mdt, dat bun va tram tich tich luy tai cac vang lan can va tai
khu viee khai thac quang.

Tw khoa: Kim logi nang, quang sunphua.

1. DPAT VAN BE

Chat thai rn va nudc thai 1a hai ngudn chinh trong khai thac va ché bién khoéng
san kim loai mau. Phan I16n cac chat thai rin chtra ham lugng cao cac nguyén té kim loai
nang nhu Fe, Pb, Zn, Ni, As, Cu va Cd va chtra khoang vat sunphua nén c6 tiém nang
hinh thanh dong thai axit mo. Nudc thai ciing ¢ ham lugng cac kim loai ning va chat
rin lo ling cao hon tiéu chuan cho phép nhiéu 1an. Nudc thai tir khai thac néi chung déu
duogc xa thai truc tiép ra ngoai méi truong ma khong qua xir 1y. Nudc thai tir tuyén
khoang duoc thai vao khu vuc riéng va duge xir Iy so bd thong qua cac hd ling trude
khi thai ra ngoai moi truong [15].

O nudc ta hién nay, cong nghé khai thac quang phan 16n 13 ban thu cong, toan bo
c4c phan quing nghéo, dudi quing va khoang san di cung thudong khong duoc quan tim.
Day 1a mot nguyén nhén quan trong anh hudng ning né dén méi trudng, giy 6 nhidm
nguén nudc, khong khi, dét dai va da dang sinh hoc [1; 2].

Khi xac dinh néng d6 mét s6 kim loai nang trong moi trudng phat sinh tir cac
ngudn thai khac nhau cho thay nong d6 cta chung trong méi truong dat, nudc va ca
khong khi c6 chiéu hudng ting theo thoi gian [4]. Khi di vao méi truong, sy chuyén hoa
tu nhién da lam thay ddi tinh chat cling nhu doc tinh cua cac kim loai nang [4; 5]. Do

! Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puic .
2 Chuyén vién Phong Quan Iy Khoa hoc va Céng nghé, Truong Pai hoc Hong Piic
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doc tinh cao cia mét sb kim loai nang, tham chi mot lugong nho dang vét trong moi
truong dd c6 thé gay doc ddi v6i con nguoi, dong vat hoang di va doi khi 1am thay d6i
ca mdt hé sinh thai [6].

Viéc nghién ctru kha ning giai phong va co ché chuyén hoa cua mét sb kim loai
ning tir cac bai thai quing do d6 di tré nén birc xuc va cd y nghia quan trong ddi voi
moi trudng ¢ Viét Nam, dong gop vao viée hiéu biét va bao vé mdi trudng tai cic noi
khai thac va ché bién kim loai n6i chung.

2. THUC NGHIEM

Pé thuc hién cac nghién ctru vé qua trinh giai phong Fe, Cu, Pb, As tir phan thai
b6 trong khai thac quing dong sunphua thiét bi nghién ctru duoc thiét ké va 1ap dat nhu
trén hinh 1. Cot nhdi (1) c6 dudng kinh 45 mm, dai 700 mm chira 16p cat thach anh (B)
kich thude hat 0,1 dén 1,0 mm da duoc ria sach tron voi quang chacopyrit da duoc
nghién dén kich thuéc nho hon 1 mm véi ty 1& quing trén cat 1a 1%. Phia trén (A) va
duéi cot (C) duoc nhdi mot 16p soi nho kich thude 3 — 5 mm, day 30 mm. Nudc c6 thanh
phan mo phong nude mua (nhu trén bang 1) dugc chira trong bé (4) luén duge dam bao
c6 ndng do oxi hoa tan khéng nho hon 8 mg/l bang thiét bi suc khi (5). Bom (6) dung dé
cap nudc cho cot theo yéu cau cua thi nghiém thidm nudc hay ngp nudc.

2.1. Nghién citu trong diéu kién ngip nuéc

Ghi chu

1. ‘Cét chiwra cat tron quang
dong sunphua
(Chalcopyrite)

2. Vo bao on

3. Van ldy mdu

4. Bé chira dung dich nuée
mo phong nuwoc mua

5. May thoi khong khi

6. Bom nuoc

A. Lop soi chan trén

B. Lop quang sunphua
dong tron voi cat thach anh

& C. Lop soi chan duoi

73
Hinh 1. Thiét bi cho qua trinh phong ho giai phéng kim loai trong diéu ki¢n ngap nuéc
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Dé nghién ctru qua trinh giai phong kim loai ning tir bai thai, dudi quing nghéo
trong diéu kién ngap nudc (md phong qua trinh ty nhién khi dat da thai hay dudi quing
nghéo dong sunphua chira trong cac ao, hd ngap nudc), thiét bi nghién ctiru duoc thiét ké
nhu trén hinh 1.

Pha nuée dugce chuan bj c6 thanh phén tuong tu nudc mua nhu trén bang 1, dugc
bao hoa oxi bang may suc khi nhiam dam bao néng d6 oxi hoa tan luén luén nam trong
khoang 8 mg/l va duoc cip vao cot chira quing sao cho muc nude trong ¢t ludn cao
hon bé mit 16p cat tron quing va c6 thé tich du khoang 200 ml. Mau nuée duoc 13y ra
& van 3 hai ngay mot 1an véi ciing thé tich 12 200 ml (trong dwong thé tich nude du trén
cot) va vao cung mot thoi diém nhu nhau.

Bang 1. Thanh phin nuwéc mwa

Thanh phan Ca?* | Mg | K | Na* | CI' | Cacbonat | NO3 | SO4* | NH4'
Nong do
(mg/l)

2.2. Nghién ciru trong diéu kién xung nwéc (thim nuéc)

5,6 2,7 |41 44 | 9,2 18,3 4,44 | 3,29 0,75

Thiét bi nghién ctru trong diéu kién xung nude twong tu nhu phan ngap nude. Nhung
chi khéc trong qua trinh van hanh la pha nudc s€ cho chay theo tirng xung 200 ml (2 ngay
mot 1an) tham qua 16p quing tir trén xudng dudi. Mau dugc lay theo thoi gian nhu nhau
v6i ciing mot lugng 13 200 ml sau khi chay thdm qua 16p quing.

Nong d6 kim loai trong ciac mau duoc phén tich trén may khdi phd plasma cam
g (ICP — MS), pH x4c dinh bang may do pH [8].

3. KET QUA VA THAO LUAN

Trong qua trinh phong hda cac khoang vat chira sunphua kim loai, nhu asenopyrit,
cac kim loai dugc giai phong ra s& duoc oxi hoa dan dan t6i muc oxi hda cao va bén nhét
trong diéu kién du oxi va sunphua s& chuyén thanh sunphat [9]; déng thoi cac yéu t6 c6
mit trong moi trudng xung quanh ciing anh huéng rat manh dén su ton tai ctia cac phan
tur vira duoc giai phong nay [10].

Chacopyrit 1a quing ctia dong d3 va dang duoc khai thac, ché bién nhiéu nhét trén
thé gidi noi chung va ¢ Viét Nam noi riéng. Quang nay chira chu yéu Fe, Cu va mot ham
luong kim loai Pb va As ¢6 ddc tinh cao [11, 12].

Bing 2. Ham luong ciia Fe, Cu, Pb, As trong mau quing chacopyrit nghién ciru

Nguyén td Fe Cu Pb As
Ham lugng (mg/g) 136,65 | 28,70 | 3,16 | 0,064
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3.1. Bién thién pH va ndng dé kim loai trong diéu kién ngip nuéc

Mau quing va hé théng thi nghi¢ém duoc chuan bj nhu muc 2.1 va duoc tién hanh
lién tuc trong vong 30 ngay. Két qua do pH va phan tich ndng d6 cuia cac kim loai chu
yéu trong cac miu nudc 1ay theo thoi gian thi nghiém duogc thé hién trén hinh 2.

Tir cac két qua nhan duogc c6 thé thiy riang gia tri pH trong khoang mot tuan dau
¢ xu hudng giam dan xudng dén gia tri cuc tiéu 4,3 dén 4,4 sau do6 tir ngay the tam tré
di lai bit dau tang nhe va tiép tuc dén ngay thur 28 dat gia tri 5,6. Su bién thién cua gia
tri pH nhu trén 1a do nhimg ngay dau luong oxi tham gia qua trinh phong hoa gdm oxi
khong khi nam lai trong khéi vat chit va oxi hoa tan trong nude da thuc diy qua trinh
hoa tan cua céac kim loai ra pha nuéc; nhung sau d6 da hét va chi con lai oxi hoa tan tham
gia vao phan tmg. Vi vay di xuét hién cuc tiéu trén dd thi & khoang ngay tht 6 dén ngay
thir 8 pH van ting nhe déu dan tir ngay thir 9 dén ngay tht 26 chimg to qué trinh phong
hoa van tiép dién, song qua trinh hoa lodng do lugng nudc tiép tuc cip vao di khong cho
pH giam tiép tuc ma lai ting nhe. Tir ngay 26 tré di pH dat gia tri khoang 5,6 va hau nhu
khong thay d6i nita. Co thé ddy 1a gia tri cAn bang ctia cic qua trinh oxi hoa khu, thuy
phan, hoa tan, hap phu cua cac ion kim loai ¢ trong pha nuéc dan dén su thay d6i ndng
do H" trong pha nudc.

60
«n 50
‘O < —p—pH
T = 40
2E e
--:g 3 '_gt 30
‘?: & = 20 = CU
z3 10 == AS
oy
2 " ——Pb
2 6 810121416202224262830

Hinh 2. Bién thién pH va nong d ciia Fe, Cu, As, Pb trong diéu kién ngip nudéc

Cung voi su bién thién cua pH, néng do cua Fe, Cu, Pb, As vao pha nudc c6 sy
bién thién gan gidng nhau phu hop v6i su bién thién cua pH. Nong d6 cua cac kim loai
déu tang nhanh va dat gia tri cuc dai xung quanh ving pH c¢6 gié tri cuc tiéu, nhung sau
do giam véi tdc d6 khac nhau dbi véi tung kim loai. Sy tang néng d6 cua cac kim loai
xay ra trong nhimg ngay dau lién quan dén cic qua trinh phong hoa oxi héa quing
sunphua thong qua céc phan ung:

2FeS; + 70, + 2H,0 — 2Fe?*! + 4S04% + 4H* (1)
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4CuFeS, + 1502 + 2H,0 — 4Cu’ + 4Fe?" + 8S04% + 4H' (2)

2x—n _
MeSx + {4x—%} 0, + sz " H,0 — Me™ +xSO4> + 2x-mH"  (3)

Céc phan g trén xay ra trén bé mit cac hat quing trong ving khuéch tan cta oxi
va nude téi bé mit quing va cac san phdm tan tao thanh sau phan Gmg chuyén vao pha
nude. Néu pha nudc gidu oxi, cac phan tmg oxi hoa tiép theo xay ra.

4Cu* + O, +4H" — 4Cu*" + 2H,0 4)
4Fe’" + Oy + 4H" — 4Fe** + 2H,0 (5)

Két hop phuong trinh (2) dén (5) c6 thé viét phuong trinh tong quat dudi dang nhu

phuong trinh (6) dudi day
4CuFeS; + 1702 + 4H' — 4Cu®" + 4Fe*" + 8S04* + 2H,0 (6)

Céc phuong trinh (2), (3), (4), (5) va (6) tiiy diéu kién méi trudng va ting thoi
diém c6 thé wu tién cho mot, hai qua trinh hay dong thoi xay ra cing mot liic va chung
quyét dinh tdc d6 phong hoa clia quing.

Néu méi truong chi 13 axit yéu (pH 4 — 6) thi xay ra qua trinh thuy phan tiép theo,
dic biét déi voi Fe*™ va Pb*",

Fe’" + 3H,0 — Fe(OH); + 3H" (7)
Pb** + 2H,O — Pb(OH), + 2H" (8)

Theo thanh phan ciia mau quing thi sit ¢ ham luong cao nhat; nhung ¢ ving pH
thip nhat (4,4) luong sat giai phong ra chi 1a 39,45 mg/L thip hon dong (52,67 mg/l).
Nguyén nhan 1a st giai phong khoi bé mat quing da bi oxi hoa va thay phan phan 16n
tao sat(IIT) hydroxit va duoc giir lai trén cot trong khoang khong gian giira cac hat cat
va quing. Sau ngay thir 8 dén khoang ngay thir 16, ndng d6 hau hét cac kim loai déu
giam nhanh. Hién tuong nay chi c6 thé giai thich bang sy hap phu cac ion kim loai cua
sat(IIT) hydroxit va su han ché qua trinh khuéch tan cta oxi va nudc dén bé mit hat
quing do 16p sat(IIl) hydroxit che phu. Nhitng ngay sau do pH it bién dbi nén cac qua
trinh gan nhu dat téi trang thai can bang dong va ndng do cua cac kim loai trong mau
nuée ciing hau nhu khong thay doi; sit gan bang 17 ppm, déng 0,3 ppm, chi 0,5 ppm,
As 0,01 ppb.

3.2. Bién thién pH va ndng dé kim loai trong diéu kién xung nuéc

Thi nghiém trong diéu kién xung (thAm) nudc duge tién hanh nhu trinh bay & phan
2.2. va kéo dai 25 ngay, mdi ngdy mau nudc duoc 1ay mot 1an dé do gia tri pH va phan
tich ndng d6 cac kim loai trong d6. Két qua thi nghiém duoc trinh bay trén hinh 3. T
két qua thi nghiém cho thay pH giam dan theo thoi gian va twong ddi déu tir gia tri ban
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dau 14 5,4 cho dén gia trj cudi 1a 1,9. Didu nay 1a dang véi thyc té khi mdi 1an xung nudc
gidng nhau; ludn c6 sy tiép xuc gitra quing va oxi khong khi trong nude nén phan g
phong héa gan nhu lién tuc xay ra, khong bi han ché nhu trong truong hop ngap nudc.

600
500 |
400 ——pH

300

(ppm), As (ppb)

200

pHX10, ndng d6 Fe, Cu, Pb

100

Hinh 3. Bién thién pH va nong d Fe, Cu, As, Pb trong diéu kién xung nwéc

Su bién thién ndng d6 cua cac kim loai trong thi nghiém nay anh huéng boi su
thtry phan manh (sit), két ta sunphat (chi); Cu, As khéng anh huéng béi sy thity phan
nhung lai bi hap phu. Thuc té, sit v6i ndng d6 dudi 10°M sé& thiry phan khi pH moi
truong phai 16n hon 3,5 [13]. Vi thé, cho dén ngay thir 14 khi pH con & gid tri xap xi 4,
hau hét sat(III) giai phong ra di thiy phan cho nén ndng d6 cta sit rt thap. Cung véi
d6, nhitng ion hap phu manh trén sat(IIl) hydroxit nhu asenat ciing chi c6 néng d6 19
ppb. O pH niy cac phan tir thity phan cua sit chu yéu mang dién tich duong [13, 14],
cho nén cac cation kim loai bi hép phu rat kém. Vi thé ma néng d6 cua cac ion kim loai
nay van tang déu trong khoang thoi gian 15 ngay dau. Tir ngay thir 16 tré di pH bét dau
giam xudng dudi 3,5 dén 1,9, sat(IIT) hydroxit bat dau tan ra nén nong do ting rat nhanh
(tir khoang 11 ppm 1én dén 485 ppm). pH giam manh cing véi luong oxi trong nuée da
thiic diy qua trinh phong hoa manh, dong thoi khi sat(IIT) hydroxit tan ra thi qua trinh
giai hap ciing ting lam ndng d6 Fe, Cu, Pb, As ting manh. Riéng ddi véi chi, ndng do
tang dan va dat cuc dai trong khoang pH xung quanh gia tri 3,4; sau d6 giam t&i khi pH
dat khoang 2,1 thi hau nhu khong thay ddi nita vi & nhiing gia tri pH nay chi giai phong
ra khong bj thiy phan (vi pH luén ludn nhé hon 5) va ndng d6 chi trong nudc giam 1a
do két tua chi sunphat dén khi dat diéu kién can bang.

Tir cac két qua nghién ciru qua trinh phong hoa oxi héa trong diéu kién quing thai
chacopyrit dé ngap nudc va 16 thién (diéu kién thAm/xung nudc) cho thay trong diéu kién
ngap nudc, luong Fe, Cu, Pb, As gidi phong ra mai trudng nude chi xay ra trong khoang
hai tudn dau v6i ndng d6 khong cao (dudi 51 ppm); sau d6 dat can bang & khoang ndng
d6 thap dudi 1 ppm (trir sit 17 ppm). Nhu vay ¢ diéu kién ngap nudc, quing sunphua
nghéo c6 thé duoc bao quan lau dai ma it anh huong dén moéi trudng. Trong khi d6 néu
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quing thai sunphua dé 16 thién, c6 kha ning s& bi phong hoa oxi hoéa manh liét. Trong
khoang thoi gian du dai khoang sunphua kim loai c6 thé bi chuyén hoa hoan toan thanh
cac san pham dé dang van chuyén ra khoi béi thai gdy 6 nhiém méi trudng dat va nudc
xung quanh.

4. KET LUAN

Tir cac két qua nghién ciru trén hé thng thiét bi mé phong qua trinh phong hoéa tu
nhién bai thai chancopyrit d cho thdy rang bao quan trong diéu kién ngap nudc s& han
ché duoc rat nhiéu kha nang kim loai Fe, Cu, Pb, As c6 trong quang, dac bi¢t 1a cac kim
loai c6 tinh doc hai cao nhu Pb, As ra méi truong. Nguoc lai néu dé 15 thién, kha nang
phong héa xay ra rat manh do sy tuong tac manh ciia quang vé6i oxi khong khi, cac kim
loai c6 thé duoc chuyén hoa hoan toan thanh cac dang c6 mirc oxi héa cao va di vao méi
truong & dang tan, sau d6 thuc hién cac qua trinh thuy phén, két taa tich lity lai trong
bun, dat, trAm tich; vao moi truong nude & dang cac chit tan. Qua trinh nay c6 kha ning
gdy 6 nhiém moi trudng rat 16n, anh hudng truc tiép dén hé sinh thai va strc khoe cong
ddng dan cu quanh khu vyc khai thac.
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STUDY THE POSSILITY OF LIBERATING Fe, Cu, Pb AND As

FROM THE WASTE CONTAINING ORE COPPER SULFUR
(CHALCOPYRITE)

Le Thi Hoa, Vu Van Tung, Nguyen Thi Ngoc Mai, Le Van Khoe, Vu Thi Ha Mai

ABSTRACT

The process releasing Fe, Cu, Pb, As from copper sulfide ore (chalcopyrite) was

studied on the model imitated natural weathering process in flooding and pulse

conditions. The experimental results show that, the releasing rate of Fe, Cu, Pb, As and

other weathering products in pulse condition was higher than those in flooding condition

and

ions

the weathering evolvement in those conditions was different.The presence of other
in the environment influenced on heavy metals behavior with different levels

according to mechanisms mainly of precipitation, co-precipitation, adsorption and ion

competition. This paper may contribute to clarify the mechanism of Fe, Cu, Pb, As

pollution in water, top soil and sediment accumulating in the mining and vicinity areas.

Keywords: Heavy metal, ore sulfur.
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TONG HOP VA XAC PINH CAU TRUC MOQT SO AMIT LA DAN
XUAT CUA 3-METYL-4-(2-AMINO-4,5-DIMETOXIPHENYL)
FUROXAN TU EUGENOL TRONG TINH DAU HUONG NHU

Trinh Thi Hu4n'
TOM TAT

Tir eugenol trong tinh dau hwong nhu chuyén héa thanh 3-metyl-4-(2-amino-4, 5-
dimetoxiphenyl) furoxan (M3). Tir M3 dd tong hop dwoc hai amit méi la E1 va E2. Cdu
triic ctia chiing dwoc xdc dinh béi cdc phwong phdp phé IR, 'H NMR, 3C NMR, HMBC,
HSQC va MS.

Tir khéa: Eugenol, furoxan, amin, amit tong hop.

1. DPAT VAN BE

D3 c6 nhiéu cong trinh trén thé gidi va trong nudc cong bd vé hoat tinh sinh hoc
da dang va phong phti ctia amit. Trong sb cac loai thudc thong thuong ¢ kha nhiéu loai
thudc st dung hoat chat thudc loai amit [1]. Paraxetamol (p-CH3CONHCsH4OH),
phenaxetin (p-CH;CONHC¢H4OC,Hs) duoc dung lam thubc giam dau, ha nhiét.
Vitamin Bs chinh 1a B-piridin cacboxamit, kordiamin (thudc hdi strc ting luc) 13 p-
piridin-N, N-dimetylcacboxamit.

Hién nay cac arylamin gin két v6i cac di vong dang thu hut sy chd ¥ cta nhiéu
nha hoa hoc [2]. Cac hop chit chira di vong furoxan (hay N-oxit-1,2,5-oxadiazole) thudc
loai hop chét c6 hoat tinh khang nam, diét khuan, khang ung thu va c6 tac dung ddi voi
hé théng than kinh diéu khién co ddn mach mau [3, 4]. Tuy nhién cac arylamin dinh voi
vong furoxan hau nhu con it duoc nghién ciru, chiang han & cong trinh [5], chung t6i da
tong hop arylamit chira vong furoxan di tir anetol trong tinh dau hdi. Trong céng trinh
nay chung t6i trinh bay két qua nghién ctru chuyén hoa eugenol trong tinh dau huong
nhu thanh cac amit chira vong furoxan.

2. THUC NGHIEM
2.1. Tong hop céc chat

Téng hop cac chit dau: Eugenol duoc tach tir tinh diu hwong nhu, isoeugenol,
isometyleugenol va 4-(3,4-dimetoxiphenyl)-3-metylfuroxan (M1) dugc diéu ché theo
phuong phap dugc md ta trong tai licu [6].

! Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puic
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Téng hop céc chét nitro va amin chira vong furoxan: Hop chét 4-(3,4-dimetoxi-2-
nitrophenyl)-3-metylfuroxan (M2) va 4,5-dimetoxi-2-(3-metylfuroxan-4-yl) phenylamin
(M3) di duoc chiing t6i tong hop va da cong bd & cong trinh [7]. M3 duoc ching t6i nhan
dang lai bang IR, '"H NMR va *C NMR (bang 2 va 3).

Téng hop cac amit chira vong furoxan:

- Téng hop N - [ 4,5-dimetoxi-2-(3-metylfuroxan-4-yl) phenyl] axetamit:

Hoa tan hét 1 mmol M3 vao 30ml ancol etylic cho vao binh cdu nham dung tich
50ml c6 ldp 6ng sinh han, tiép tuc cho 1,2 mmol anhidrit axetic vao roi dun sdi trong 3
gio. bé nguoi loc lfiy chét ran, rua lai b?mg nude cat va két tinh lai trong etanol thu dugc
chat E1, 1a chit hinh kim, mau tring. Hiéu suit 90%. Nhiét d6 nong chay 171-172°C.

- Tong hop axit N - [4,5-dimetoxi-2-(3-metylfuroxan-4-yl) phenyl] benzen-2-
cacboxamit-1-cacboxylic:

Hoa tan hét 1 mmol M3 vao 30ml ancol etylic cho vao binh cdu nham dung tich
50ml c6 1ap dng sinh han, tiép tuc cho 1,1 mmol anhidrit phtalic vao rdi dun séi trong 2
gio. pé nguoi loc chét rin tach ra, rira lai br?mg nude cat va két tinh lai trong etanol thu
duoc chét E2, l1a chét hinh kim, mau tréng. Hiéu suét 86%. Nhiét do néng chay 154-
155°C.

2.2. Phuwong phap xic dinh céu tric

Nhiét d6 noéng chay cua cac chit duoc do trén may Gallemkamp tai B mén Hoa
Htru co Truong Pai hoc Su pham Ha Nai.

Pho IR do trén may IMPACT 410 Nicolet, ép vién vdi KBr tai Vién Hoé hoc thudc
Vién Han Lam Khoa hoc va Cong ngh¢ Viét Nam.

Ph6 'H NMR duoc do trong de-DMSO, may Brucker Avance 125 MHz tai Vién
Hoa hoc thudc Vién Han Lam Khoa hoc va Cong ngh¢ Viét Nam.

Phé *C NMR duoc do trong de-DMSO, may Brucker Avance 500 MHz tai Vi¢n
Hoa hoc thudc Vién Han Lam Khoa hoc va Cong ngh¢ Viét Nam.

3. KET QUA VA THAO LUAN
3.1. Tong hop cac chit

Viéc chuyén héa tir eugenol thanh isometyleugenol roi dong vong furoxan duoc
thue hién theo cac phuong phép truyén thong nhu mé ta trong tai liéu [6] theo so d6 1
dudi day.

Phan tng 3 can thuc hién & nhiét dd 10 - 15°C vi & nhiét do cao s& tao thanh hdn
hop 2 ddng phan khac nhau v& vi tri nhom N-oxit (nhém N-oxit & gin nhdm metyl hodc
& gan nhom phenyl).
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ONa OMe OMe
MeO MeO MeO MeO
NaOH/EtOH/t° Me S04/ t° NaNO,/HCI
) ) (3
CH,-CH=CH, CH=CH-CHj CH=CH-CHj N7 Me
(Eugenol) (M1) © "o

So d6 1. Chuyén héa eugenol thanh 4-(3,4-dimetoxyphenyl)-3-metylfuroxan

Téng hop cac chat nitro va amin chira vong furoxan: Hop chét 4-(3,4-dimetoxi-2-
nitrophenyl)-3-metylfuroxan (M2) va 4,5-dimetoxi-2-(3-metylfuroxan-4-yl) phenylamin
(M3) da dugc chung t6i tong hop va da cong bd & cong trinh [7], theo so d6 2 sau:

H3C
O‘/N/ | OCHg3 HNOg/HzSO4 O‘/N OCHg Na28204/NaOH N\/ ) OCHj,4
o-N O/N T CHOH o-N
(1) (M2) (M3)

So dd 2. Chuyén h6a M1 thanh M3

Khi nitro héa M1 bang hdn hop axit nitric va axit sunfuric trong dung méi axit
axetic theo phuong phap thong thuong rdi két tinh san pham rén trong ancol thi thu dwoc
mot chit két tinh mau vang néng chay ¢195°C - 196°C duoc ki hiéu 1a M2.

Cho M2 tan trong ancol etylic rdi khir bang hdn hop khir NaS204/NaOH thu duoc
hop chét dang tinh thé hinh kim méau vang néng chay & 175-176°C, dwoc ky hiéu 1a M3,
Hop chat M3 duoc xac dinh bang cac phuong phap phd IR, '"H NMR, *C NMR & bang
1,2,3.

Hai amit E1, E2 déu dugc tong hop theo phuong phap truyén théng véi hiéu suét
cao, d& két tinh va c6 nhiét dd nong chay cao. Hai amit ndy 1a dan xudt cia 4,5-dimetoxi-
2-(3-metylfuroxan-4-yl) phenylamin 14 cac chat chwa thiy mo ta trong cac tai liéu tham
khao nén ciu tric ciia ching duoc xac dinh nhd phd IR (bang 1), '"H NMR (bang 2), 1*C
NMR (bang 3), HSQC, HMBC, MS.

3.2. Xac dinh ciu triic

Tir cac sb liéu phan tich & bang 1 cho thdy trén phd hong ngoai cta cac amit déu
thé hién 1 céc van co ban phu hop voi cong thirc du kién. Ching han van NH thé hién
& khoang 3206-3261 cm!, dic biét van C=0 & (-CONH-) bi lién hop véi nhom —NH nén
thé hién & vung thép hon va cuong do yéu hon C=0 cua axit tr do. Cac van vc=N, Vc=c
thé hién trén 3 van khoang 1487-1618 cm™. So sanh phd IR cta amit va amin cho thiy
céc van phd co ban ctia cic chat twong dong cua hai loai chit nay khong khac biét nhiéu.
C6 1& do phan tir 16n lai chira dong thoi nhiéu nhom hép thu dan dén sy dan xen céc tan
s6 dao dong 1én nhau.
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Hco 5_NH-COR
Bang 1. Mot s6 van hép thu chinh trén phd IR cia céc 4 10
amin va amit ZECO 23 E/; 3 CHs
E1,E2) NoyN>o
VC-H | VCH VC=N,
R VN-H (Vo-n) Vc=0 VONO | V=c0
(thom) | (no) ve=c
2944, 1619, 1239,
M3 - 3461, 3362 | 3001 1852 - 1567 1423 1148
1618,
El CH;3 3261 3044 2952, 1672 1531, 1430 1257,
2839 1140
1487
1608
3206 2945, | 1726, ’ 1264,
E2 | CeH4COOH (3497) 3029 1838 | 1647 1155?651, 1447 1156

Vi céc amit ¢6 cdu trac phirc tap nén dé xac dinh chinh xac céc tin hiéu proton,
chung t6i da nho vao phd HSQC va HMBC chiing duoc phén tich céac tin hiéu quy két
dugc dua vao bang 2. Chang han phdé '"H NMR cua E2 dugc quy két nhu sau:

Proton H3 va H6 déu thé hién boi van don véi d6 chuyén dich héa hoc 1H 1an luot
6 7,13 ppm va 7,40 ppm; Proton H7a va H7b cho van don véi do chuyén dich héa hoc
3H lan lugt ¢ 3,84 ppm, 3,81 ppm; H10 cho van don vai do chuyén dich hoéa hoc 3H &
2,07 ppm; NHz cho van don & 10,03 ppm; H16 cho van déi véi do chuyén dich hoa
hoclH & 7,40 ppm v6i J=7; H14 cho van ba v6i do chuyén dich hoa hoc 1H ¢ 7,56 ppm
v61 J=8; Proton H15 cho van ba véi do chuyén dich hoéa hoclH ¢ 7,66 ppm véi J=7,5;
Proton H13 cho van do6i véi do chuyén dich héa hoclH ¢ 7,86 ppm vai J=7,5.
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Hinh 1. Phé '"H NMR gidn ciia amit E2
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Hinh 2. Phé HMBC gién ciia E2

Bang 2 cho thiy trong d6 chuyén dich hoa hoc cta cac proton & hgp phan amin
(H3, H6, H7a, H7b va H10) bién ddi it tir hop chat nay sang hop chat khac. o chuyén
dich hoa hoc cua cac proton ciia hgp phan amin cia amit 1én hon cia amin khoang

0,04 - 0,90 ppm.
7a i 1117
Bang 2. Tin hi¢u cdng huwéng 'H NMR cia cac hgp H3CO 3 NH-C%?
chit amit va amin, 3 (ppm), J (Hz) Bco ¢ g g CHs
3 0
(E1,62) N--N=o
NH H3 H7a H10 H12 H13 H14
R H6 H7b H11 H16 H15 H17
M3 NH,: | 6,81s | 3,75s 217
534 | 650s | 3,67s | "
1 7,06s | 3,79s | 1,94 - - -
El - 9,60
CHs P08 9045 | 3,765 | 2,005 | - i -
o 7,56t
0 MOy 1 10,03 | 7,135 | 3,845 | 2,07s | 7.40d | 7.86d1=7.5 e
E 14 7,40s | 3,81s - J=71766t]=17,5

Céc amit tong hop duoc déu co tir 12-18 nguyén tir cacbon trong d6 c6 hop chat

cO 14 nguyén tir cacbon thom. Vi vay, viéc xac dinh chinh xac do chuyén dich hoa hoc

clia timg nguyén tir cacbon khong phai d& dang. Pé xac dinh dugc do chuyén dich hoa
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hoc ctia mdi cacbon, chiing t6i dua vao phd HSQC va HMBC cua chat E2 dé tim ra quy
luat bién d6i cua nhitng hop phan giéng nhau va xac dinh cac nguyén tir cacbon & hop
phan con lai. Hop chat E1 khong c6 phd hai chiéu, ching t6i dua vao chat E2 chira hop
phan tuong tu va di c6 pho hai chiéu. Két qua phén tich phé *CNMR cua E1, E2 thé
hién & bang 3.

7a i 11-17
H;CO 5 _NH-COR

L 10
fbco— CHs
5 I
(E1E2) N0

Bang 3. Tin hiéu *C NMR ciia cic hop chit amin,
amitd ( ppm)

o R Cl C3 G5 |[Cla| C8 |Clo| CIl | CI2 | CI3 G
C
2 4 C6 |Chb| C9 Cl4 | Cl6 | CI5 | C17
150,24 | 113,66 | 142,63 |55,24 | 156,98
M3 9,07 - - - -
140,31 | 99,93 100,24 55,39 | 113,57
El 1 151,05 | 113,08 | 130,75 [56,42 (157,12 | 871 | 23,64 - - -
-CHs 146,59 112,06 | 109,55 56,15 | 114,37 - - - 168,86
E2 [Moof v 150,57 [112,62 | 13047 56,00 [156,52 83 129,53 127,38 | 138,27 | 167,54
"\ 7"1146,40 | 112,16 109,09 55,66 | 114,01 | 7~ |131,70 | 130,06 | 129,49 | 167,42

Tir tin hiéu proton ctia E2 & bang 2 cho thay 4 proton & hop phin amit (vong thom
ctia anhidrit) cho 4 tin hiéu khac nhau, két hop s6 liéu & bang 3 cho thiy 6 tin hiéu phd
13C cta 6C & hop phan amit 1 khac nhau. Diéu nay co thé khang dinh chi c6 mot nhém
CO ¢ anhidrit phan trng v6i amin cho cong thirc amit E2 nhu ¢ bang 2 va 3.

Chung t6i da do phd ESI MS cta E1, E2. Trén hai pho nay déu xuét hién pic ion
gia phan tr & 316 au (100%) va 422 au (100%), n6 cho biét khéi lugng phan tir E1, E2
1a 293 au va 399 au trung véi tinh toan theo cong thurec.

4. KET LUAN

Eugenol (trong tinh diu hwong nhu) dd duoc chuyén hoa thanh 4-(3,4-
dimetoxyphenyl)-3-metylfuroxan (M1). Nitro hoa M1 rdi tiép tuc khir thu duoc 4,5-
dimetoxi-2-(3-metylfuroxan-4-yl) phenylamin (M3). Amit hoa M3 bang anhidrit axetic
va anhidrit phtalic thi thu dugc hai amit E1, E2. CAu tric cua cac chat E1, E2 d3 duoc
xéc dinh nho phan tich cac phd IR, 'H NMR, *C NMR, HSQC, HMBC va ESI MS.
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SYNTHESIS, STRUCTURE OF SOME AMIDES ARE DERIVATIVES OF 3-
METYL-4-(2-AMINO-4,5-DIMETOXIPHENYL) FUROXANWITH EUGENOL

ISOLATED FROM OCIMUM SANETUN L. ESSENTIAL OIL
Trinh Thi Huan

ABSTRACT

Eugenol isolated from Ocimum sanetum L. essential oil which is transformed into

3-metyl-4-(2-amino-4,5-dimetoxiphenyl) furoxan (M3). From M3 compounds we have
synthesized two new amides as E1, E2. Their structure were confirmed by IR, 'H NMR,
BC NMR, HSQC, HMBC vaESI MS spectra.
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TONG HOQP VA XAC PINH CONG THUC CAU TAO
PHUC CHAT CUA NIKEN VOI PHOI TU LA AXIT
6-HYDROXY-3-SUNFOQUINOLIN-7-YLOXYAXETIC

Nguyén Thi Hwong', Nguyén Thi Ngoc Vinh!
TOM TAT

Mot dan xudt ciia quinoline, 6-hidroxy-3-sulfo quinoline-7-yloxy axit axetic (Q)
duge tong hop bdt dau véi eugenol , thanh phan chii yéu cia Ocimum sanctum L. oil.
Phire ciia Ni (II) vé6i phoi tir Q: Na [Ni (0-3H) (H20) 2] .2H20 (NiQ); dwoc phén ldp tir
dung dich nuée ciia M'*, Q 6 pH = 6 +7. Cdu tric ctia phire dd dwoc dé nghi dwa trén
cdc phé EDX, phdn hiy nhiét, ESI-MS, IR. Dit liéu thuc nghiém cho thdy, sw tao phirc
véi phoi tir Q phdi hop ciia cde nguyén tir kim logi théng qua cdc nguyén tir oxy ciia
nhom carboxylate va phenolat.

Tw khoa: Cau truc, phirc, dan xuat cua quinoline.

1. DPAT VAN BE

Tir 1au, quinolin va cac dan xuat ctia n6 di thu hut dugc sy quan tim nghién ctu
ctia cac nha khoa hoc do ching c6 nhiéu tng dung quan trong trong hoa dugc va hoa
phan tich. Cac hop chit c6 chira vong quinolin dd dugc st dung 1am thudc chita bénh
s6t rét, chdng lao phdi, thudc chita ung thu...[1, 2], mot sé thude thtr hitu co co vong
quinolin di dwoc dung 1am chét chi thi kim loai [3]. Bén canh d6 phirc chat cua cc hop
chét c6 chira vong quinolin ciing thu hait dugce su quan tim nghién ctru ca vé mit cau
truc cling nhu ing dung [4,5].

Gan day, nhom chung t6i khi khir din xuét dinitro cia axit eugenoxi axetic bang
NaS:04 dd khép vong nhanh anlyl tao ra dan xuat méi ctia quinolin 13 axit 6-hidroxy-
3-sulfoquinolin-7-yloxy acetic (ki hi€u 1a Q)[6]. Trong bai b4do nay chung t6i trinh bay
quy trinh tong hop phdi tir Q va két qua nghién ctru téng hop, ciu triic, tinh chat phirc
chat cua phdi tir nay véi Ni(II).

2. TONG QUAN

Niken la kim loai chuyén tiép nam & 6 28, chu ki 4, c¢6 ciu hinh electron 1a
[Ar]3d34s>. O trang thai don chét, niken c6 mau tréng bac. Niken 1a kim loai hoat dong
hoa hoc trung binh. Trong cac hop chét, niken c6 s oxi hoa +2 va +3, trong d6 trang
thai oxi hoa +3 kém bén [2].

! Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puic
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Pa s6 phirc chit cua Ni(I) c¢6 cdu truc bat dién v6i sb phdi tri dic trung 13 6 nhu
[Ni(H20)6)*", [Ni(NH3)6]*"... Ngoai ra, sd phdi tri 6 con dic trung cho cac tinh thé hop
chat bac hai cta Ni(II) nhu NiO, NiFa,... Cac phdi tir truong manh thudng tao véi Ni2*
nhimg phtc chit vuéng phang nghich tr nhu [Ni(CN)s]*, [Ni(dmg)] (dmg -
dimetylglyoximat). Trong d6, phan tng tao phirc cua Ni*>" véi dmg duoc dung dé dinh
tinh va dinh lugng ion Ni?* trong dung dich. Cac phdi tir truong yéu tao v6i Ni>" nhitng
phtec chit tir dién thuén tir nhu [NiCls]>.

Nhiéu két qua nghién ctu téng hop phtc chat cia Ni(Il) v6i phdi tir 2-
metylpropan-1,2-diamine c6 cong thirc phan tir 13 [Ni(C1sH21N4)]C104 ; tong hop va
nghién ctru hoat tinh xtc tac ctia phtrc chat Ni(II) va Pd(II) pyridinyloxazolidine dbi voi
phan g aza - Michael. Va nghién ctru phan tng ctia phdi tir 3-phenyl-2- (pyridin-2-yl)
oxazolidine (PPO) véi KoPdCly tao thanh [PA(N,N"-ppo)Cl2] [4].

Ngoai ra cac tac gia khac [3] dé tong hop va nghién ctru cdu trac phirc chit cua
niken véi cac phdi tor ancol (imino) pyridyl tridentate [N,N,0], 2-(ArN=CMe)-6-
{(HO)CR2}CsHsN (L1-L4). Cac phdi tir ancol (imino) pyridyl 2-(ArN=CMe)-6-
{(HO)CMe:} CsH3N(Ar = 2,6-1-ProCsHs, L1; 2,6-EtoCeH3, L2; 2,4,6-Me3sCsHo, L3).

3. THUC NGHIEM, KET QUA VA THAO LUAN
3.1. Tong hop phdi tir

Tién hanh tong hop phdi tir Q theo cach thirc da duoc trinh bay trong tai liéu [6]

HO OH
(\ A /6 1) CICH,CO,Na (\/\/b HNOy/AcOH O,N! | I/§/o 1) NayS,0, N
= —_— J
NOCH,COH  NO; C/\%V \g’ )i N
H,CO,H H,COH
eugenol (A1) (A2) Q)

3.2. Tong hop phitc chit ciia niken véi phéi tir Q

Nghién ciru tuong tac ctia phdi tir Q v6i ion kim loai Ni2* trong céc diéu kién khac
nhau vé dung méi phan tmg (dung méi nude, DMSO, DMF), cach tién hanh phan tng,
ti 1& cac chét tham gia phan tng (ti 1é mol ctia ion kim loai: phdi tir 1a 1:1 va 1:2), nong
d9, nhiét 4o, moi trudong va cach tach san phém. Qua thyc nghiém da tim dugc diéu kién
thich hop dé tach dugc 1 phire chét ciia Ni(IT) voi phbi tir Q.

Tong hop phire chat NiQ: Cho 0,6g Q (Immol) vao 50ml H,0, thém tir tir 2ml
dung dich NaOH 1M khqu cho Q tan hoan toan, thu dugc dung dich 1 ¢6 pH =~ 7. Nho
tir tir 1ml dung dich NiCl, 1M (1mmol) vao dung dich 1, khudy 2 gio & nhiét d6 phong
thu dugc dung dich mau xanh hoi den. Thém etanol 96° (Vetano= 2 Vdung dich), thay xuat
hién két tia mau xanh réu. Loc thu két taa, rira b?mg etanol, séy & 45°C. Két tinh lai trong
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hon hop dung méi etanol nudc ti 1 1:2, thu duoc tinh thé mau xanh réu, ki hiéu NiQ,
hi¢u suit 60%.

3.3. Nghién ciru thanh phin céu tao, tinh chit ciia cic phirc chét

Ph6 EDX cua phtic chit duoc do tai Vién Khoa hoc vat liéu - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam. Két qua do EDX cho thdy su c6 mat ctia cac nguyén tir
trong phan tir va ti 16 twong dbi giira chung. Trong phitrc chat NiQ ti 1& nguyén tir kim
loai trung tdm Ni: S =~ 1: 1, vi vy trong phtc chat nay ti 1é nguyén tir kim loai trung tAm
Ni: Q la 1:1. Dya vao Kkét qua do EDX, Kkét hop véi cac dir kién thyc nghiém khac nhu
phd ESI-MS, phan tich nhiét chung t6i so bd dé nghi cong thirc phan tir cta phirc chat

nhu ¢ bang 1.
Bang 1. Két qua phin tich ti 1¢ nguyén tir
Ki hiéu Cong thuc phan tu Ti 1€ nguyén ta(TN/LT) Na:M:S
NiQ | Na[Ni(C11HsO7NS)(H20)2].2H20 4,22:4,27:4,33/ 1:1:1

Két qua phan tich nhiét cia phtrc chat duoc trinh bay & bang 2. Trén gian do phan
huy nhiét ctia phirc chat NiQ xuét hién hai hiéu tmg dau tién 13 hiéu ing thu nhiét, kém
theo su giam khéi lugng trén dudng TGA trong khoang nhiét d6 80+240°C do vay trong
cac phuc chit nay cé chira ca nude két tinh va nude phéi tri. Him luong nudce két tinh,
phéi tri theo cong thirc dé nghi cua cac phirc chat kha phu hop véi do giam khéi luong
trén duong TGA (bang 2). Cac giai doan sau ching t6i chwa ¢ diéu kién nghién ctru ki,
chi so bo dé nghi san pham ran con lai sau khi phan huy & 800°C. Két qua cho thdy ham
lwong chét ran con lai tinh theo cong thirc dé nghi kha phti hop v6i % chét ran con lai
tinh theo d6 giam khéi luong trén dudng TGA.

Biang 2. Két qua phén tich nhiét ciia cic phirc chit

Mat nudc két tinh
at o ket Phén hity, oxi hoa khir
Ki . va nudce phoi tri
o Cong thure cua hop chat -
hiéu o m,% oc San pham m,%
TN/LT con lai TN/LT
NIQ | Na[Ni(C1HONS)(HhOp] 20| 80250 | 1417125 | 2207 | MO 1305006
i a[Ni . -
11HeO7 20)]2H; AN251 200 [ 1/2Nac0s 2%

Pho khdi lwong ctia phirc chat theo phwong phap ESI- MS dugc do trén may 1100
Series LC-MSD-Trap-SL tai Vién Hoa hoc - Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam. Phtrc chat nghién ctru déu 14 nhing phirc chat dién li, tan trong nudc, do d6 khi
ghi phd theo phuong phap ESI MS, trén phd cic cum pic phan tir khong xuat hién hodc
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c6 cuong do thép, ma xuét hién cac cum pic manh ion hodc cac cum pic cua céc cation,
anion dugc tao ra khi cac phan tir phtrc chat két hop véi cac ion &m hoidc ion duong co
trong dung dich mau hodc trong cac giot mi (Na", K. H'...), nuéc két tinh (mot sb
truong hop ké ca nudce phdi tri) khong co trong thanh phan céc ion phirc khi do phd (cac
cum pic nay duoc goi 1a cac cum pic ion phén tir gid). Mot s6 pic chinh trén phd ESI-
MS cua phirc chit da dugc quy két va trinh bay & bang 3. Két qua cho thiy c6 su phu
hop gitra cong thirc phan tir d& nghi voi gia tri ciia cac pic trén phd ESI-MS (bang 3).

Bang 3. Dir kién chinh trén phé MS ciia phirc chit

Mmin, . .
Iii Cong thitc phan ti Moo, Céc p1c trcjng cxxlm pic 10r.1 p}:én tur
hi¢u gia trén pho m/Z; qui két
M~
397={Na[Ni(Q-3H)(H,0)]+H} "
NiQ | NaINiQ- 43418 59 §73a£1;(6Q {[13‘((()2 I
1 B = 1(O-
3H)(H20)2].2H20 414
J(H20)2].2H, 3H)(H,0)[+7H:0}"
%:‘:n:’:l’;:l:ar:e-: ‘I;:I(SD—\“"“' T T

.0, =
100 200 300 400 500

Hinh 1. Mt phin pho ESI-MS ciia phirc chit NiQ

Pho hap thu hong ngoai ctia phtic chat dugc do trén may IMPACK-410 NICOLET,
tai Vién Hoa hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Cac van hép thu
chinh trén phd hong ngoai duoc trinh bay & bang 4. Trén phd hong ngoai ctia phirc chat
ma chung t6i tong hop duoc xuat hién 2 van hip thu manh ¢ tan s6 khoang 1600 va
1400cm’’, twong tng vai tan s dao dong khong ddi xtng va déi xtng caa nhém -COO'.

kd \ d v A oo . 5 , Coan
x_ val x_ s0 V&1 phoi ti tu do, chung té nhém COO™ da
€00 €00

tham gia lién két phdi tri voi nguyén tir kim loai trung tam. O ving tan sb thap (khoang

Su thay dbi tan s6 cta V

500cm™) xuét hién nhiéu van hép thu voi cuong do manh do xuét hién thém dao dong
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hoa trj cta lién két kim loai véi nguyén tir oxi. Céc dit kién trén phd hong ngoai cho thiy
trong cac phirc chat, phdi tir Q lién két voi nguyén tir kim loai trung tAm qua nguyén tir
O cua nhom -COO™ hodc nguyén tir oxi ciia nhém -OH phenol hodc nguyén tur oxi cuia
nhom SO3".

Biang 4. Cic van hip thu chinh trén pho hong ngoai (cm™)

K ve=C,
1 | VOH, | LCH LCOOo~
STT| , . . UCHno | yg | VEN | vcoo-™ | veo  |vsos | bmo
h1¢u VNH thom
vaen (A)

3700-|Bi che | Bi che
2830 | lap | lap

3610-|Bi che | Bi che
2900 | lap | lap

1 Q 1632 | 1503 1405 |1277,1222|1353

2 | NiQ 1608 | 1526 1458 |1529,1203|1341| 476

Dua trén céc két qua do EDX, phd khéi ESI-MS, phan tich nhiét, phd hap thy hong
ngoai, phit hop véi cong thirc ciu tao cua phtrc chat nhu sau:
Na[Ni(C11HsO7NS)(H20).].2H.0

H,O0 OH,
N
/Nl\
N 9
/C\
O - CH, O

Na| -0, 2H,0

Hinh 2. Phirc chéat NiQ

4. KET LUAN

Qua khao sat, da tim duogc diéu kién thich hop dé tong hop 1 phirc chat ctua Ni(II)
v6i phéi tir Q.

Dua trén cac két qua do EDX, phan tich nhiét, phd hap thu hong ngoai, phd khéi
ESI-MS budc dau da dé nghi cong thirc phan tir, cong thirc cdu tao phtrc chat tong hop
dugc: Na[Ni(Q-3H)(H20)2].2H20 (NiQ).

Céc dir kién vé pho cho thiy ion kim loai Ni?* tao phirc voi phdi tir Q theo ti 16 ion
trung tam : phdi tr 1a 1:1. Trong phirc chat phdi tir Q lién két voi nguyén tir kim loai
trung tdm qua nguyén tor O cua nhom -COO™ hodc nguyén tir oxi cia nhém phenolat.
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SYNTHESIS AND STRUCTURE COMPLEXES OF Ni (II) WITH

6-HYDROXY -3-SULFOQUINOLIN-7-YLOXYACETIC ACID

Nguyen Thi Huong, Nguyen Thi Ngoc Vinh
ABSTRACT

A derivative of quinoline, 6-hidroxy-3-sulfoquinolin-7-yloxyacetic acid (Q) was

synthesized starting with eugenol, the main constituent of Ocimum sanctum L. oil. The
complex of Ni(Il) with ligand Q: Na[Ni(Q-3H)(H:0):].H:0 (NiQ), were isolated from
aqueous solution of M"*, Q at pH = 6 = 7. The structure of the complexes was suggested

on base of EDX, thermal decomposition, ESI-MS, IR spectroscopy. Experimental data

showed that in those complexes ligand Q coordinates with metal atoms through oxygen

atoms of the carboxylate and phenolate groups.
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BAO TOAN GIOI HAN THUAN QUA LAY TONG TRUC TIEP
Lé Quang Huy!
TOM TAT

Bai bdo chi ra dwoc sy bdo toan cia giéi han thudn qua phép ldy tong triec tiép
cua cac ho A-modun trai trén cung mot dinh huong.

Tw khéa: Gioi han thuan, A-modun trdi.

1. DPAT VAN BE

G161 han thuan 1a mgt khai niém quan trong trong cac linh vuc thudc chuyén nganh
dai s6. Khai niém va mot sb tinh chét co ban ctia né duoc trinh bay trong [1], [2] va [3].
C6 thé noi gidi han thuan nhu 1 mot khai niém tong quat ctia phép liy hop ciia mot ho
cac phan tir, tuy nhién gii han thuin khong phai lic nao ciing ton tai trong mot pham

tr tiy ¥. Gia st {G,} _, 1a mot ho cac A-moddun trai (goi tét 1a A-modun) va {G.} _ 1a

mot hé thuan trén tap sép thir tw bo phan A, khi @6 gidi han thuan ctua {Gl. }ie N luén ton
tai (Xem [3, Theorem 2.6.15] va [2, Proposition 5.23]). Do vy ngoai viéc tim hiéu cau
truc cua modun gidi han thuédn, cac nha toan hoc ciling quan tdm va nghién ctu su bao
toan cua gidi han thuan qua mot s phép toan co ban ctia modun chang han nhu sy bao
toan qua lay tich Tensor xem [1, Exercise 20] va [2, Theorem 5.27] va bao toan qua lay
modun thuong.

Muc dich chinh cua bai bdo nay la chiing t6 gioi han thuan cling dugc bdo toan
qua phép 14y téng truc tiép cac moédun con ciia mot modun cho trude.

Ngoai phﬁn gidi1 thi€u, bai bao chia thanh hai muc. Muc 1 gidi thi€u lai khai niém
va cu tric ctia modun gi61 han thuan. Muc 2 chi ra dugc su bao toan cua gidi han thuan
qua ly tong tryc tiép cta cac ho modun con trén mot tap dinh hudng (Pinh 1y 3.3). Day
cling 1a két qua chinh cua bai béo.

2. CAU TRUC CUA GIOI HAN THUAN

Trong bai viét ludn gia thiét 4 1 vanh va M 1a A-modun trai (goi tit 1a 4-moddun).

Gia su / la mot tap sép thur tu b phan, khong mét tinh téng quat ta ki hi¢éu quan hé
dola "<". Mot tap sép thir ty b phén 7 duogc goi 1a mdt tap dinh hudng néu véi moi
i,jel luontdntai kel saocho i<k va j<k.

! Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puic
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Pinh nghia 2.1. ([3, Section 5], [3, Definition 2.6.13] va [1, Exsercise 14]) Gia su
{Gi}iel 12 mot ho cac A-modun va 7 13 mot tap sip tht tu bo phan. {Gi}iel goi la mot hé
thuan cac A-modun Gng véi tap chi s6 I néu v6i moi i, jel saocho i< j luén ton tai
mot dong cdu v/ : G, — G, thoa man hai diéu kién sau:

i) ¥ :G, > G, 1a dong cau ddng nhat véi moi i € 1.

ii) Néu k e sao cho i< j<k thi y, =y, nghiala biéu d6 sau giao hoan:

Hé thuan duoc dinh nghia nhu trén ki hiéu 1a G = {Gl.,(//j.,i <j }

Pinh nghia 2.2. ([3, Section 5], [3, Definition 2.6.13] va [1, Exsercise 14]) Gia su
G 1a mdt h¢ thudn cac A-modun ing vai tap chi s6 1. Gidi han thuan cua hé G, ki hiéu la
lim,_,G. hoic limG,, 1a mot A-mddun va mot ho dong cau cac 4-modun «, : G, — limG,
sao cho o, =« jt//j, trong do i< j, théa man tinh chat: véi moi 4-modun X va ho céac
dongcau g.:G. — X saocho g, =g jl//; , ton tai duy nhat mot dong cdu g:limG. — X

lam cho biéu d6 sau giao hoan:

Trong pham tru cdc 4-médun mét h¢ thuan bét ki ludn ton tai gidi han thuan va
ciu truc ciia né duge mo ta nhu trong dinh 1y sau:
Pinh ly 2.3. ([2, Proposition 5.23 va Lemma 5.30]) Gioi han thudn cua mot hé

thudn {Ml.,¢j[.,i < j}1 cdac moé dun A-modun trén mot tap chi 56 scfp thir tw luén ton tai
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va lImM, =(@®M,)/S, voi S={ﬂg/¢;(mi)-/1i(mi)|i,jeI,iSj,mieMi} va
A M. —®M. la dong cdu nhing thir i.

Hon nita, néu I la mét tap dinh huong thi:

(i) M6i phan tir ciia imM, luén viét duwoc duéi dang A.(m,)+S.

(ii) A, (m,)+S =0 khiva chi khi tontai tel saocho i<t vd ¢ (m)=0.

Nhu vy, dinh 1y trén cho thay néu 7 1a mot tap dinh hudng thi gioi han thuan cta

mot ho cac 4-modun dugc mo ta don gian hon rat nhiéu.
Vi du 2.4. ([3, Example 5.32 (i)] va [1, Exsercise 17]) Cho A-mddun M va tap sap

thtr ty toan phan /. Xét ho moédun con {Mi,¢;,i Sj}; cia M, trong d6 néu i< j thi
M, M, va ¢ 1a phép nhiing. Khi d6 {M,.4/,i < j}l 1a mot hé thuan trén tap dinh

huéng I va ¢6 limM, =| ]  M,. Thét vy theo Pinh 1y 2.3 ta co:
limM, = (®M,)/ S ={A(m)+S|icl,m e M}
Khi d6 ta co toan cau:
fU M, - imM,, f(m)=2,(m)+S
Giastt f(m,)=0 hay A(m)+S =0. Theo Pinh Iy 2.3 (ii) ton tai € 1,i <t sao
cho m, = ¢/(m,) = 0. Vay ta nhan dugc limM, = J M,

Vidu 2.5. ([3, Example 5.32 (iii)]) Gid st / ={N | N 1a mddun con hitu han sinh
cia M}. Tanhan théy I cung véi quan h¢ bao ham "< " 1a mot tap dinh hudng. Ta xem
1 cling chinh 1a tap chi s6 trén chinh 7. Khi d6 {N , ¢]C'., NcN '}I 1a hé thuan trén tap dinh
huéng 1, trong d6 4. 1a phép nhing tir N vao N’ va c6 limN = M. That vay theo Dinh
1y 2.3 ta co:

IimM, =(®N)/S={4,(m,)+S|N el,m, € N}

Khi d6 ta co toan ciu:

fiM = limN, f(my) = 4, (my)+ S

Gia su f(my)=0 hay A,;(m,)+S=0. Theo Pinh ly 2.3 (ii) ton tai
N'el,N c N' sao cho m, =g,.(m,)=0. Vay ta nhan dugc limN = M.

Vi du 2.6. ([3, Example 5.32 (ii)]) Gia st {M,}  1a mot ho cac mddun con cia
M. Dat:

[={N=M,®-®M, |ieAt=1tteN}
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Trén tap / ta xay dung mot quan h¢ "<" nhu sau: N=M, ©---OM, <N' néu
N’codang N'=M,  &---OM,6 ®©M, ©---OM, ®M, ©®---®M, , trong do a,b 1a
cac s ty nhién. Khi d6 7 cing v6i quan hé "<" 1a mot tap dinh huéng. Ta xem I ciing
chinh 14 tap chi s6 trén chinh 7. Khi d6 {N,gy., N < N'}I 1a hé thun trén tap dinh huéng
I, trong d6 ¢, 1a phép nhing va c6 limN =@ _, M,.

That vay theo DPinh 1y 2.3 ta c6:

limM, =(®N)/S ={A,(my)+S|Nel,m, €N}

Khi d6 ta co dong cau cac A-moddun:
fi® M, > lmN, f(...,0,x,,...,x,,0,.) =4, (x, ..., )+ S,N=M, ©---®M, , x, eM,

Lay mot phan tir bt ki y € limN. Theo Pinh 1y 2.3 (i) ton tai N e va m, € N
sao cho y=A(m,)+S. Vi Nel, nén ton tai i €A, t=1t teN sao cho
my =(x,,-++,x,). Chon x=(..,0,x,,..,x,,0,..) tacod y=f(x). Dod6 f latoan cau.

Gia s f(...,0,x,,...x,,0,...)=0 hay A,(x,,...x,)+S=0,N=M, ©---OM, .
Ay (X, X, )+ S =0, N=M, ®---@M, . Theo Dinh 1y 2.3 (ii) ton tai N'e ,N < N’
sao cho ¢D]}[,(xil,...,xi’):(0,..,0,xl.l,...,xl.’,0,...,0):(0,...,0). Suyra x, =---=x, =0. Vay

ta nhan dugc IimN =®,_, M.

ieA

3. TONG TRUC TIEP CUA GIGI HAN THUAN

Trong muc nay, ludn gia thiét M 13 4-modun va {Mi,¢;,i < j}l ,va {Nl.,go;.,i < j}[
12 hai hé thuin cac moédun con cta M trén tap dinh hudng /.

B6 dé 3.1. Ton tai ho dong cdu 6 :M,®N,>M &N, (i<j) sao cho
{M,®N,.6,,i< j| 1ah¢ thuan trén tap .

Chirng minh

Xét tuonging 0,:M,®N, >M, ® N, 0.(a,b)=(¢.(a),¢, (b)), trong d6 i < ;.
D& dang nhan thay &' 1a mt dong céu A-modun. Ngodi ra ta c6:

0i(a.b) = (¢ (a).9} (b)) = (a.b)

hay y; 1a céc dong cau dong nhat. Miat khac, voi kel thoamin i< j<k ta

cling co:

6,.0,(a,b) =0, (¢,(a). ¢, (b)) = (4] $,(), 9/ 9, (B)) = (§.(), 9, (b)) = 6 (a, D)
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Vay {M,®N,,0,,i< j} 1ah¢ thuan trén tap chi s 1.
Nhu vay theo bo dé trén luén ton tai lim(M, @ N.). Theo Pinh 1y 2.3 ta co:
imM,; ={a (m)+S, |iel,m e M}, trong dd

oM, —>® M, a(m)=(.,0,m,,0,..)

S, = {a_/¢_;(m[)_ai(mi) liel,m eM,i<j}
ImN, ={f (n,)+ S, |i€l,n € N}, trong do:

BN —->®_N, (n)=(.,0,n,0,..)

S, ={p.4;(n)-p.(n)|iclneN,i<j}
Két hop v6i B6 dé 3.1 ta nhan duoc
im(M; ®N,)={y (m,,n)+S|iel,(m,n)eM ®N,}, trongdo:

ViiM,®N, >, (M, ®N,), y,(m;,n)=(...,0,(m;,n,),0,...)
S={y,0,(m,n)-y,(m,n)|iel,(m,n)eM ®N,i< j}
Khi d6 ta c6 thé xdy dung dugc mot anh xa tr A-modun limM, @ limN, vao 4-
modun lim(M, @ N,) nhu sau:
B6 dé 3.2. Tuong tng sau 13 mot anh xa:
£+ imM, ® imN, - lim(M, ® N,)
flo(m)+ 8, B,(n))+8,) = y,(m;,0)+y,(0,n;) +S
Chirng minh
Gid su (a,(m)+S,, B;(n)+S,)=(a,(m,)+S,,B,(n,)+S,). Khido ta co:
a,(m)-a,m,)+S8 =0,B,(0,)-p,0n,)+S,=0

Vi 1a tap dinh huéng, nén ludn ton tai k € I sao cho i<k, j<ku<k vav<k.
bat:

m =g (m)~ ¢ (m,)e M, n, =@/ (n,)~@,(n,) €N,
Suyra a,(m,)+S,=0,8,(n,)+S, =0.
Tur Dinh 1y 2.3 (ii), ta thdy ludn ton tai re/,k<t sao cho ¢'(m,)=0 va
¢! (n,)=0.
Dan dén ¢/ (m) =g (m,), ¢/(n,) =@ (n,).
Dan dén y, (¢ (m,), ¢/ (n,)+S =7,(8' (m,), ¢ (n,)) +.
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Mat khac:
7,.(8(m). @ (n )+ S =7,(4/(m,),0)+7,(0,¢] (n,)) + S
=7,(¢/(m,), 4/ (0) +7,(¢/ (0), ¢ (1)) +S
=7.6,(m;,0)+7,6/(0,n)+S
=7(m,0)+y,(0,n,)+S
Tuong ty ta c6 7,(4 (m,),0 (n,))+S =7,(m,.0)+7,(0,n,)+5. Do viy:
S, (m)+S,,5,(n))+S,) = f(a,(m,)+S,,p,(n,)+S5,)
Vay f 1a mot anh xa.
Tir cac bd dé trén ta co thé chimg minh dugc két qua chinh cia bai bao. Noi dung
cua két qua nay la dinh 1y sau:
Pinh ly 3.3. Vi cac dieu kién duogc xac dinh nhu Bo dé trén ta co:
lim(M, ® N,) = imM, ® Lim,
Chirng minh
Theo Bo6 dé 3.2 ta ¢6 anh xa:
£ imM, @ imN, — lim(M, ® N,)
Sla,(m)+S,B,(n)+S8,)=y,(m,0)+y,(0,n,)+S
Béy gid ta can chimg to duge f 1a mot dang céu cic 4-modun.
That véy, dé cho gon ta ki hiéu:
xj =(o,(m)+S,,B;(n,)+8,),y, =(,(m,)+S,,,(n,)+S,). V&imoi r,r, € 4
Ta co:
fox +ny)) = f(ha(m)+ na, (m,)+8,1.8,(n)+1,8,(n,)+S,)
= 7/l.(if1al.(mi)+rzau(mu),O)+yj(O,ifl,Bj(nj)+rz,6’V(nv))+S
= 1 [7:(a;(m;),0)+ 7,0, 8,(n,) + S1+ 117, (2, (m,),0) + 7,(0, 5,(n,) + S]
= f D)+ ().
Vay f 1a dong cau.
Véimoi y (m;,n)+S elim(M,®N,), taco y (m;,0)+y (0,n,)+S.
Khi do:
f(a;(m)+ S, B(n)+S,)=y,(m,n)+S
Vay f 1a mot toan cau.
Gia st f(a,(m)+S,,B,(n)+S,)=y,(m,0)+y,(0,n,)+S5=0. Vi [ la tdp dinh

hudng, nén ton tai k €I saocho i<k, j<k.
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Khi do ta co:
7:(m,0)+y,(0,n,)+S = 7/k9,i(mi,0)+7/k9,f(0,nj)+S
= 7,(4(m,),4.(0)) + 7, (9/ (0), ] (n,)) + S
=7, (¢ (m;),0)+7,(0,0/ (n,)+S
=7(4.(m), 0/ (n,)) +S
Theo Dinh 1y 2.3 (ii), ton tai tel, k<t sao cho 6/ (¢ (m,),p/(n,))=0 hay
(¢ .(m,),0 ¢/ (n,))=0. Suyra ¢ (m)=0 va ¢/(n;) =0,
Bén canh do, a,(m,)+S, =-a,¢ (m)+S, va f,(n)+8,)==fp/(n,)+S,. Do
vay (a;(m)+S,,5,(n;)+S,)=(0,0). Nghiala f la don cdu. Vay dinh 1y duoc ching
minh xong.

Trong truong hop {M i,¢;,i <j }1 la ho cdc moédun con cua modun M, va
{N,- , goj.,z' <jJ }1 132 ho cac modun con ciia modun N, trong d6 714 tap sap thi ty toan phan.

Khi dé, ta c6 két qua sau:
He¢quadd. [ J Mol N = 0, enN).

J
Chirng minh
Theo Vi du 2.4 ta c6 lim(M, ®N) =] (M, ®N,), limM, = ] M, va

limN, ;Ude..

J
Bang phuong phap quy nap ta d& dang chtrng minh duoc két qua ctua Pinh 1y 3.3
cling ding cho 7 h¢ thuan bat ki.
H¢ qua 3.5. Gia st M 1a A-mddun va {M,. 4 ,i < j}l L k=Ln (k=1n)la n hé
thuan cac modun con cua M trén tap chi s6 dugce I duoc sép thtr tu bo phan. Khi do ton
tai ho cac dong cdu @M, > ®;_ M, (i< j) sao cho {@Zlekl.,j/j,i < j}I l1a mot

hé thuén trén tap chi s6 1va co:
im(®;_ M) =&, imM,
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XAY DUNG PHUONG PHAP MIEN DICH LIEN KET ENZYME
TRUC TIEP PHAT HIEN DU LUQONG CHLORAMPHENICOL
TRONG SUA

Hiic B4 Thanh', Nguyén Thj Thu?, Nguyén Viin Cwong?, Nguyén Thi Diéu Thiiy?,
S.A. Eremin?, I.A. Shanin®

TOM TAT

Chloramphenicol (CAP) la logi khdng sinh dwoc ding nhiéu trong phong va diéu
tri bénh trong chan nudi va thuy sdan, vi thé dw heong ciia logi khdang sinh nay thuwong
tim thdy trong nhiéu san pham nhu thit, cd, trimg, sita,... Do vdy, viéc phat trién mét
cong cu kiém tra nhanh dw liwong khéang sinh nay trong thwe pham la rdt can thiét. Phdn
ng ELISA truc tiép dwoc thiét lip nham xdc dinh dw hrong CAP trong sita. Trong
nghién ciru nay, khang thé da dong khing CAP, diéu ché bang cdch gdy mién dich trén
thé, dwoe phii trén bé mdt cia cdc giéng va i qua dém ¢ diéu kién 4°C. Phirc hop CAP
va enzyme horseradish peroxydase (HRPO) dwoc tong hop va sir dung cho phan img
mién dich canh tranh véi khdang nguyén CAP tw do va CAP ¢6 trong mdu phén tich.
ELISA tryee tiép dwoc t6i wu cdc yéu té thanh phan nhw: xir 1y mau sita, do pha lodng
khéng thé, dg pha lodng céng hop enzyme. Phirong phdp ELISA truec tiép cho phép kiém
tra diwoc CAP trong mau sita trong khoang 1-10 ng/ml. Ap dung phwong phdp nay trong
phong thi nghiém véi 15 mdu sita thu trén thi trwong, két qua phdt hién CAP trong 2
mau sita véi ham heong thap (1,35 va 3,47 ng/mL) [1,7].

Tir khéa: Du liwong khéng sinh chloramphenicol, ELISA truc tiép, sita.

1. DPAT VAN BE

Du luong khang sinh trong thuc pham hién 13 van dé quan ngai cua hau hét cac co
quan kiém soat thuc pham trén thé gigi. Mot sd loai khang sinh ban than né
(Chloramphenicol, malachite green ...) c6 thé gay ra tac dong c6 hai cho stc khoé ngudi
tiéu dung, co thé sinh ra nhitng hop chit c6 doc tinh cao dbi vé6i co thé sdng. Chinh vi
vy nhitng khang sinh nay di bi cdm str dung hoan toan trong nudi tréng va bao quan
thue pham. Cac phuong phap phan tich xac dinh ham lugng khang sinh, doc chat phai
thoa min cac yéu cau vé giéi han phat hién (LOD), kha nang lap lai (repeatability), thu
hoi (recovery). Pa nhidu phuong phap phan tich dugc nghién ctru nhiam phat hién du

! Chuyén vién S¢ Tai nguyén va Moi truong Thanh Hoa
2 Vién Cong nghé sinh hoc, Vién»Hdn lam Khoa hoc va Cong nghé Viét Nam
3 Giang vién Truong Pai hoc Tong hop Lomoénoxép
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lwong khang sinh Chloramphenicol (CAP) trong thuc pham nhu HPLC, MALDI-MS,
LC-MS, GC-MS, ... véi do chinh x4c cao, tuy nhién, han ché ctia cac phuong phap trén
13 kho thuc hién v6i cac yéu cau vé thiét bi, hoa chat, ky thuat st dung. Phuong phap
ELISA (Enzyme-linked Immunosorbent Assay) 1a phuong phap mién dich dua trén phan
g dic hiéu khang nguyén - khang thé. ELISA dugc tng dung nhiéu trong xét nghiém
vé y té, thil y, méi trudng... Pic biét cac phuong phap phan tich duoc cong nhan va ap
dung trong chién luoc kiém soat du lwong phai chuin hoa theo quyét dinh sb
2002/657/CE (CE,2002) [2,3,6].

Sita va cic san pham ché bién tir sira 1a nhimg thuc pham c6 gia tri dinh dudng
cao. Tuy nhién, du luong cac chit khang sinh van con t6n tai nhiéu trong sita gdy anh
huong xau dén stre khoe cong dong. Dé gop phan bao vé sirc khoé ngudi tiéu dung, moi
truong sdng va ting cuong kiém soat du lwong khang sinh c6 trong thue pham, viéc phan
tich va danh gia dua trén phuong phap dic hiéu ELISA 1a rat can thiét. Myc dich cua
nghién ctru nham danh gia kha nang tng dung phuong phap ELISA trong phan tich ton
du khang sinh trong sira.

CAP thuong dugc goi 1a Chlorocid, dwoc phan lap tir ndm Streptomyces
Venezaclae, nay san xuat bang phuong phap téng hop toan phan, thudc nhém phenicol.
Chuing tan nhiéu trong alcohol, hip thu tét qua duong tiéu héa va ngoai tiéu hoa, phan
bb ddng déu trong dich ndi va ngoai bao. Do khong co tinh ion hoa, CAP tan tét trong
lipid, duwoc phan bd rong khip cac mé trong co thé.

O2N OH

i
NH~ “CHCl,

OH

Hinh 1. Céu tric phan tir gbc Chloramphenicol (CAP)

CAP 1a mét khang sinh phd rong, hiéu qua cao va c6 dic tinh duoc dong hoc tot
nhung gia thanh tuong dbi ré, vi thé dugc sir dung rong rii trong kiém soat bénh & gia
stic, gia cAm, thily san va bénh ong,... CAP thudng gay ra cic triéu ching rdi loan duong
rudt, 1am rdi loan qua trinh giam phan ciia té bao mau, giy nén bénh thiéu mau, chat nay
1am suy thodi nghiém trong chirc ning ciia tiry xwong. CAP ciing {rc ché tong hop protein
bang cach gin vao tiéu thé 50S ciia ribosom, nhiing té bio ting sinh nhanh cta dong vat
¢6 vii. Ngoai ra CAP c6 thé lam suy yéu hé xuong & tré so sinh gay hoi chig "gray
syndrome", 14 do tré chwa hinh thanh co ché khir doc (kha nang lién két voi glucuronide
& gan). Tiéu chudn chau Au cho ngudng gidi han (minumum required performance lim
it - MRPL) ctia CAP 1a 0,3 pg/kg & tit ca cac thuyc phim c6 ngudn goc dong vat

122



TAP CHI KHOA HQC, TRUONG PAI HQC HONG PUC - SO 29. 2016

(European Council, 1994) [3,5,6].
Nghién ctru nay tién hanh x4y dung phuong phap ELISA tryc tiép phat hién du
lrong CAP trong sita tién hanh ¢ diéu kién phong thi nghiém.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nguyén liéu: mau sita tuoi dugc thu thap trén dia ban Ha Noi.

Héa chit chinh sir dung trong nghién ciru

Khang sinh CAP chuan (Sigma), khang thé da dong khang CAP gy mién dich
trén tho (GS Eremin, PH L6-m6-nd-xdp cung cap); N-N dimethylformamid (DMF),
N-hydroxysuccinimid (HIS), N-N dicyclohexylcarbodiimide (DCC), enzyme
Horseradish peroxidase (HRP) (Sigma), Tetramethylbenzidin (TMB) - co chit cta phan
ung ELISA, dung dich H>SO4 2N.

Phwong phap

So db phan tmg ELISA tryuc tiép xac dinh ham luong CAP:

X4y dung duong chuan cuia b kit ELISA truc tiép trén co so phan tich dung dich
CAP chuén ¢6 néng do tuong tng 12 0; 0,1; 0,2; 0,6; 2; 6; 20 ng/ml.

Cdch tién hanh

Tong hop céng hop khdng nguyén CAP gan enzyme HRP

Dung 150 ul CAP ndng d6 10 mg/ml (hoa trong DMF) dé hoa tan 1an luot 1,7 mg
HSI va 6,2 mg DCC. U hdn hop qua dém trong diéu kién t6i, sau d6 tién hanh ly tim dé
loai CAP khong hoa tan hét. Tiép theo, 1dy 2 mg HRP duoc hoa tan hoan toan, nhe nhang
trong 1,5 ml NaHCO; ndng d6 0,13M (sir dung khudy tir). Nho 1an luot timg giot hon
hop CAP di hoat hoa vao dung dich HRP, mdi giot cach nhau 3 phut dé phan tmg dién
ra tir tir. HOn hop dé duoc u tiép trong 3 gid, khudy nhe, diéu kién tdi. Cho hdn hop qua
cot Sephadex G50, va thu cac phan doan c6 mau ndu nhat. B sung luong twong duong
glycerol va bao quan trong nhiét do 0°C [4,5,6].

Xay dung dwong chudn

Phu 50 pl dung dich khang thé da dong khang CAP (d6 pha lodng 1.000 lan) phu
vao cac giéng sau d6 U qua dém ¢ 4°C. Pia phan ung duogc rira 3 1an bang dém rira
PBST1x. Mdi giéng duogc bo sung 50 pl dung dich miu chuan CAP & cac ndng do trén,
sau d6 cho thém 100 pl dung dich cong hop CAP di dugc gin enzyme HRP (d6 pha
lodng 400x), U trong 1 gi' & nhiét d6 phong. Rira cac giéng ba 1an bang dém rira PBST
1x. Phan (mg mau duoc tién hang bang cach bd sung 100 pl dung dich TMB (co chit
ctia phan (mg ELISA) va i 45 phut trong t6i ¢ nhiét d6 phong. Cudi cting bo sung 50 pl
dung dich H2SO4 2N dé dumg phan tng. Sau dé, tién hanh do OD trén may ELx808 &
budc song 450 nm.

Tién hanh trén mdu sita
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Mau sita duoc ly tam & 3000 vong/ phut trong 15 phut, sau d6 loai bo 16p mé& phia
trén, 1y dung dich phia dudi. Méu sita dugc pha lodng bing nuéc theo ti 16 1:4. Sau do
pha mau sita v6i khang sinh CAP theo cong thirc 270 pl sita v6i 30 pl dung dich khang
sinh & cac ndng d6 0; 1; 5; 10; 20. Cach lam twong ty nhu mau nudc nhung thay dung
dich miu nudc bang dung dich miu sira.

Két qua do OD duoc xir 1y va v& do thi bang phan mén OriginPro 8.5.1.

3. KET QUA VA THAO LUAN

X4y dung dudng chudn dé kiém tra du lwong khang sinh c6 trong miu nude do &
cac nong do pha loang CAP khac nhau.

Chung t6i tién hanh x4y dung dudng chuin cia chat khang sinh CAP. Khi do
ELISA ¢ budc song 450 nm cho két qua ¢ bang sau:

Bang 1. Két qua do OD ciia miu chuin & cac ndng d9 khic nhau

N 5 ma Gia tri trun
ong do mau LODI LOD2 HHung + SD

chuan binh
0.0 1.439 1,469 1,4540 0,02121
0.1 0,867 0,854 0,8605 0,00919
0.2 0,810 0,761 0,7855 0,03465
0.6 0,600 0,580 0,5900 0,01414
2.0 0,393 0,429 0,4110 0,02546
6.0 0,265 0263 0,2640 0,00141
20 0,179 0,158 0,1685 0,01485

i
\!\-
-

Standard (ng/ ul)
Hinh 2. Biéu do dwong chuan cia CAP
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Dua vao bang va biéu d6 ta thdy khi do miu chuan & cac ndng do pha lodng tir 0 -
20 mg/ ml, do bién ddi cua gia tri OD4so cho khang sinh CAP twong tng 1a 1,454 + 0,02
va 0,1685 + 0,015. Khi ndng d6 pha lodng tir 0 — 2 mg/ ml thi gia tri ODaso bién d6i
nhiéu. Vi khoang pha lodng CAP tir 6 -> 20 mg/ml gia tri ODaso do duoc bién doi twong
dbi it (0,265 + 0,0014 -> 0,179 + 0,015). Do viy c6 thé xac dinh chinh xac ndng do
khang sinh CAP trong cac mau trong khoang ndéng do tir 0 dén 20 ng/ml.

X4y dung duong chuan dé kiém tra du luong khang sinh c6 trong méu sira do &
cac nong do pha loang CAP khac nhau. Két qua thé hién & bang 2 va hinh 3.

Bang 2. Két qua do OD ciia miu sira & cac nong dd pha loing CAP

Nong dg phaloang | ) LOD2 | Gia tri trung binh + SD
CAP trong sita
0 1,184 1,074 1,129 0,07778
1 0,833 0,750 0,7915 0,05869
5 0,591 0,537 0,5640 0,03818
10 0,540 0,449 0,4945 0,06435
20 0,426 0,377 0,4015 0,03465

Mean

BN

. E\%
0.4 \E

6 1‘0 2‘0
Milk-CAP (ng/ ul)

Hinh 3. Biéu do dwong chuin ciia Chloramphenicol trong sira

Qua s liéu va biéu do cho thiy, ndng d6 CAP cang thap thi gia tri LOD do dugc
cang cao. O mau sita khong chira khang sinh CAP thi gidi han va d6 nhay ctia phan tmg
ELISA c6 gia tri LOD 1a 1,129 £+ 0,078. Khi néng d6 khang sinh CAP cho vao cic mau
sita bién ddi theo cac nong do 1, 5, 10, 20 ng/ml thi gi4 tri LOD twong mg véi gid tri
0,7915 + 0,0587; 0,564 £+ 0,038; 0,495 + 0,064; 0,4015 £ 0,0346. Khoang xé4c dinh cua
CAP trong mau sita la tir 1-10 ng/pL. Véi khoang phat hién ctia phuong phéap nay dap ting
duogc ndng d6 cho phép ciia CAP trong cic thue phdm cd ngudn gde dong vat 14 0,3 pg/ke.
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C6 nhiéu phuong phap khac nhau dé xac dinh du lugng CAP di duoc ap dung,
bao gdm ca phuong phap sic ky va mién dich. Phuong phap thudng duge sir dung tién
lgi hon ca 1a phuong phap ELISA, 1a mot phan g mién dich canh tranh sir dung khang
thé khang CAP nham phat hién CAP c6 trong cac mau thyc pham. K§ thuat ndy dép tng
yéu cau vé do nhay, twong ddi tién loi cho ngudi 4p dung. Sir dung k¥ thuat nay trong
phong thi nghiém, 15 mau sita thu tir cac cho da dugc tién hanh phén tich. Két qua phat
hién duoc ndng d6 CAP trong 2 mau sita v6i ham lugng thap 1,35 va 3,47 ng/mL.

4. KET LUAN

D3 xay dung thanh cong duong chuan cua CAP bang phuong phap ELISA nhim
muc dich phat hién duoc luong tdn du khang sinh CAP trong sira, gioi han phat hién
CAP trong khoang néng d6 xac dinh tir 1,0 ng/ml dén 10 ng/ml dbi v6i mau sira.

Loi cam on: Nghién ciru nay nhdn dwoc sw hé tro kinh phi dé tai: “Phdt trién ky
thudt ELISA méi sir dung khdng thé nhan tao dwéi dang polymer in dau phdn tir dé phat
hién ton dw thudc khdng sinh trong thiee pham - VAST,HTOT,Nga,03/13-14.
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DIRECT ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA)
APPLICATIONS DETECT ANTIBIOTICS FOR MILK AND
WATER IN VIETNAM

Hac Ba Thanh, Nguyen Thi Thu, Nguyen Van Cuong, Nguyen Thi Dieu Thuy,
S.A. Eremin, I.A. Shani

ABSTRACT

Direct ELISA was used for determination of chloramphenicol (CAP) in milk, First,
rabitt anti-CAP antibody was coated on 96-well microtiter plate overnight. Conjugates
of CAP and horseradish peroxydase (HRP) was synthesized and used for competitive
reaction of CAP with CAP antibody which was coated on the surface of well. The method
detection sensitivity and specificity in determining the concentration range of 0.1 ng/ml
to 20 ng/ml for water samples and 1 ng/ml to 10 ng/ml for the milk samples. Building
successful calibration curve to detect the limit of detection of antibiotic residues in milk
and water. The method was applied to test 15 real samples of milk which available in

the market, and it showed positive result in two samples at low concentration of CAP
(1.35 and 3.47 ng/mL).

Keywords: Chloramphenicol, direct ELISA, milk.
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TRANG THAI ROI LUQONG TU VA GIAO THUC VIEN TAI
LUQONG TU

Lé Pirc Vinh!, Nguyén Thi Hong?, Lé Thi Phuwong?, Cao Long Van®
TOM TAT

Tin hoc leong i va vién tai lwong tir la nhitng ndi dung nghién ciru quan trong
cua quang hoc lwong tw. Trong bai bado [1], cac tac gia da gioi thiéu nhitng khai niém
co ban ciia ba khoa hoc lién mén gom: khoa hoc mady tinh, todn hoc va vit 1y. Tuy nhién
bai bdo chi gii thiéu mét cach hét sirc tong quan. Trong bai bdo nay, ching téi sé tdp
trung vao cdc trang thdi dan roi hrong tir, phirong phdp dé tinh do dan réi ciia cdc trang
thai va giao thirc vién tdi lirong tir - co s6 ciia mot cudc cach mang luong ti trong tin

hoc ma chung ta mong doi trong twong lai khong xa.

T khoéa: Vién tai heong tir, trang thdi dan réi, @6 dan roi leong tir, entropy von

Neumann, concurrence, trang thai Bell, cong luong tu.

1. DPAT VAN BE

Néu coi viéc tim ra ning luong hat nhan véi thi nghiém ban pha hat nhin nguyén
ttr ctia Ernest Rutherford nam 1919 1a phat kién méi vé niang lugng va viée ché tao thanh
cong transistor dau tién ndm 1948 boi John Bardeen, Walter Brattain va William Shocley
(Giai Nobel ndm 1956) 1a vién gach dau tién dit nén mong cho sy phat trién nhu vii bio
ctia khoa hoc va cong nghé thé ky trudc, thi viéc “phat hién” ra qubit (bit luong tir) va
dua ra cac trang thai dan roi chinh 13 khai nguén cho mot cudc cach mang hira hen sé
“nd ra” va thanh cong vang doi trong thé ky nay - cudc cich mang lugng tir trong tin
hoc. Theo dinh Iy Moore, luong thong tin ma ching ta luu trit va xu 1y dugc trong cac
vi mach s& tang gan nhu tuyén tinh theo thoi gian. Theo d6, thiét bi dién tir ma ching ta
dang str dung s& ngay cang duoc cai tién nho hon nita va dung luong luu trit cling nhu
tbc do xir Iy ngay cang cao. Tuy nhién, viéc thuc hién ca hai yéu cau trén lai chinh 1a
thach thirc 16n ma chung ta khong thé vuot qua. Kho khin nay sinh chinh 1a khi con
nguoi ché tao may tinh hién nay, chung ta ludn cb ging di tim mot hé vat 1y nhu bong
chan khong, linh kién ban dan ... dé thuc hién cac co ché dong ngét vi mach tao ra cac
bit thong tin.

! Gidng vién Truong THPT Tinh Gia 5, Thi tran Tinh Gia, ‘Thanh Hoa
2 Gidang vién khoa Khoa hoc Tu Nhién, Truong Dai hoc Hong Piic
3 Giang vién Truong dai hoc Zielona Géra, Ba Lan
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Ngay nay, tu duy ctia chung ta bat dau thay doi khi nhiing yéu cau vé luu trit va
xu 1y thong tin tang ngay mot ti€ém can vadi gidi han cua cac vi mach dién tu. Thay vi di
tim cac hé vat 1y thuc hién viéc luu trit va xtr 1y thong tin, chung ta s€ cd géng thure hién
viéc luu trtr va xur 1y thong tin ngay trén chinh céc hé vat ly. Pay chinh l1a y tuong ban
dau cho su hinh thanh mot 1y thuyét dang phat trién manh mé hién nay 1a Iy thuyét thong
tin luong tir. Khai niém co ban va quan trong nhét ciia 1y thuyét thong tin luong tir chinh
13 qubit (bit luong tir). Thuat ngit ndy duoc dua ra 1an dau tién bai Benjamin Schuracher
nam 1995. Theo d6 thi qubit 13 mot véc to trong khong gian Hilbert hai chiéu dugc biéu
dién dudi dang [1].

|w)=al0)+5[1) (1)
Trong d0, hai trang thai ‘0> va ‘l> 1ap thanh mot hé co s6 tryc chuin, @ va b 1a
cac sb phirc thoa man diéu kién chuan hoa |a|2 +|b|2 =1. Trong khong gian Hilbert hai

chiéu, ta c6 thé biéu dién cac trang thai ‘0> va ‘l> dudi dang ma tran nhu sau:

CENELEH o

Nhirng kién thirc rat co ban trén tudng nhu ching con gi dé khai thac nhung lai dang
dem dén cho chiing ta nhitng két qua khong ngd ma mot nguoi co tri tuéng phong phi bao
nhiéu ciing khong thé nghi dén ring mot ngay nao d6 chung ta c6 thé thuc hién vién tai
lwong tir & khoang cach rat xa va ché tao thanh cong may tinh luong tir. Trong pham vi
bai béo nay, chiing t6i xin bat dau bang co s¢ dé thuc hién giao thirc vién tai lugng tir va
nhing “transistor” can thiét giup chiing ta thyuc hién thanh cong giao thirc y.

2. TRANG THAI DAN ROI (ENTANGLED STATE) VA CACH TINH PO PAN
ROI CUA TRANG THAI

Dé thyc hién qua trinh vién tai luong tir, cac d6i twong tham gia phai chung nhau
mot trang thai dan réi cia mot cip hai qubit (c6 thé nhiéu hon 2 qubit). D6 1a trang thai
cua mét hé lugng tir bao gém nhiéu hé con c6 mdi quan hé rang budc 14n nhau.

Xét mot trang thai luong tir gdm n qubit xac dinh trong khong gian Hilbert
H=H ®H,®..®H, codang:

lw)=¢,[00..0)+¢,[01..0)+...+c,,[11...1) (3)

Trong d6 ¢, voi (i =1,2,...2") 1a cac hé s6 phirc thdoa man diéu kién chuan hoa:
e| =1 @
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Goi ‘l,//>1 , l//>2 yeues l//>n 14n luot 14 cac trang thai trong cac khong gian Hilbert H |,

H,,..., H,.Khi do, trang thai |y/) dugc goi la trang thai phan tach dugc néu ta co thé

biéu dién né duoc dudi dang tich tenxo cua céac trang thai ‘l,//>i c6 dang
‘l//> = ‘l//>1 ®‘l//2> ®...®‘W>n. Trong truong hop nguoc lai, néu ta khong thé viét ‘l//>
dudi dang biéu thire trén thi |y) duge goi la trang théi dan réi cua hé gdm n qubit.

Dé hiéu rd hon vé khai niém trang thai dan 161, ching ta xét trang thai cua mdt hé
gém hai qubit A va B. Vi hai bit cb dién, chung ta c6 4 trang thai 00, 01, 10 va 11. Péi

v6i qubit, ngodi cac trang thai twong (mg véi cac trang thai ¢ dién 1a ‘OO>, 01>, 10>
va ‘1 1> con c6 cac trang thai 1a t hop cua chiing ¢6 dang:
W) 5 = Coo|00) +4y | 01)+;[10) +¢; [ 11) (5)

Véi cac h¢ so phuc ¢, ¢, , ¢, va ¢, théa man céc dicu kién chuan hoa
2 2 2 2 1
el +lew| +leio| +leu| =

08 =[0)1), [10) =[1)0) va [11) =[1)1) 13p
thanh mot hé co so tryc chudn ctia khong gian Hilbert 4 chiéu H, = H, ® H, . Tuy vao

Trong do, cac trang thai ‘00> = ‘ 0>‘ 0> ,

gia tri cuia céac bién do xéc sut Coo> Co1» €19 VA C;; ma trang thai ‘lﬂ> 5 S€lamot trang
thai phan tdch dugc hodc trang thai dan roi.

Vi du: Trang théi |y) = %(]OO>+|OI> +[10)+[1 1>) 1a mot trang thai phan tach duoc
vi ching ta ludn c6 thé phan tich trang thai nay dudi dang tich tenxo cia hai trang thai
trong khong gian Hilbert hai chiéu dudi dang

1 1 1
) =00 +J01)+ 1) +}11)=—{0)-In)@ 10} «})

1

B ﬁ
Boi vi, néu trang thai nay khong phai 1a mot trang thai dan réi thi ching ta phai ludn
biéu dién duoc né dudi dang tich tenxo cta hai trang thai nao d6 trong khong gian Hilbert
hai chiéu duéi dang:

Trong khi d6 trang thai |¢) (]01> + |10>) 12 mét trong céc trang thai dan roi.

4) =%(|01>+|10>)=(co|0>+cl|l>)®(do|0>+dl|1>)=codo|00>+c0dl|01>+cld0|10>+c1d1|1 1)

Trong do cac hé ) ¢» G, d, va d, phai hoan toan xac dinh. Khi do, chung phai

thoa man hé phuong trinh rat ra tir ddng nhét thirc nhu sau:

130



TAP CHI KHOA HQC, TRUONG PAI HQC HONG PUC - SO 29. 2016

cody =0, c,d, :L, cd, :L, ad, =0

V2 V2

Trong thyc té thi hé cic phuong trinh trén 1a vo nghiém, nghia 1a ta khong thé tim

ra mot su phan tich nao cua ‘¢> p dudi dang tich tenxo cua hai trang thai bét ky trong

khong gian Hilbert hai chiéu H,. Khi d6 trang thai ‘¢> 5 YO rang 1a mot trang thai dan
rdi ciia hé hai qubit A va B.

Mot cau hoi ndy sinh 1a li¢u cac trang thai dan 16i ¢ tuong déng nhau vé mit vat
1y? Céu tra 161 1a khong béi mdi trang thai c6 d6 dan rdi khac nhau va chinh su khac
nhau vé d6 dan rdi lugng tir do s€ quyét dinh vi¢c ching s€ c6 vai tro nhu thé nao trong
giao thirc vién tai lugng tir. Vay lam thé nao dé chung ta tinh dugc d6 dan roi ciia mot
trang thai luong tir? Mot trong nhitng cach tinh do dan rdi lwong ttr d6 chinh 1a cach tinh
bang entropy von Neumann [2].

Gia su chung ta can tinh d dan rdi cia mot trang thai hai qubit A va B dugc biéu
dién duéi dang ma tran mat do:

Pas =)y (6)
Khi do, chung ta xac dinh dugc cac vét cuc bd trén céc qubit A va B nhu sau [2],[6]
P4= TrB(pAB) va POp = TrA(pAB)

D061 voi ma tran mat do cua hai qubit p,,, entropy von Neumann dugc xac dinh

nhu sau:

S(p.)=-Tr(p,log, p,)=-Tr(p,log, p,)=S(p,) ()

Do dan r6i ciia mot trang thai dan 1oi cuc dai s& co gia tri bﬁng 1 trong khi céac
trang thai phan tach duogc s& c6 do dan rdi bang khong.

O trang thai tinh khiét, tinh d6 dan rdi bang entropy von Neumann tuong dwong
v6i entropy Shannon ¢6 dién. Tuy nhién d6i véi cac trang thai tron, cach tinh entropy
nhu trén s& tré nén phirc tap hon, chiing ta ¢6 thé st dung cach tinh don gian hon - tinh
concurrence dugc dua ra nam 1998 bo1 William K. Wootters [3]. Pay dugc xem 1a mot
phuong an don gian vi cach tinh ctia n6 dua trén cac ma tran va tri riéng ctia ma tran.

Gia sir ta can tinh do dan r6i cua mét trang thai ‘l//> , ta dua vao mot trang thai
dao spin.

7)=0,|v") ®)

Trong do, |y > 1a 1i€n hop phirc cua trang thai ‘ l//> va o, la ma trén Pauli chuyén
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Ma tran mat d6 cua hé hai qubit A va B dugc xac dinh nhu sau o, =‘l//><lﬂ‘ .

Khi do, ma tran méat d¢ dao spin c6 dang:
o =(O'y®ay)p*(ay®0'y) 9)
Véi mot trang thai ‘l//> , concurrence C duoc dinh nghia la:

Cly))=lv ) (10)
Hay:

Clp,5) = max{0. 4, ~/Z, —/Z — 4, | (11
vacac gidtri 4 (i =1,2,3,4) la cac tri riéng ciia ma tran Hermitian:

R=puPus =P (O-y ®o, )pAB* (O-y ® O-y) (12)

Do dan rdi cia trang thai nay ciing c6 thé duoc mot cach gian tiép thong qua
entropy Shannon:

E(pAB)zh(#] (13)
vOi:
h(x)=—-xlog, x —(1-x)log (1-x) (14)

Ciing giéng nhu entropy, concurrence thay doi trong khoang tir 0 dén 1. Véi trang
thai phan tach duogc, do dan r6i concurrence br?mg 0, do dan rdi concurrence cd gia tri
bé“mg 1v6i cac trang thai c6 d dan 161 cuc dai.

Céc trang thai 2 qubit c6 d6 dan rdi cuc dai bang 1 (ebit) twong tmg voi cdc trang
thai Bell

1 . 1
|B,)=—=(00)+[11));

1 B) == (00)~11): |B.) =01 +}10) v# ) ==(01)-}10)

Bay gio, chung ta s€ minh hoa 2 cach tinh d§ dan 161 ndi trén br?mg viéc tinh do

dan rdi cua trang thai:
W), = Coo| 00) + | 01) + €| 10) + ;| 11) (15)
Ma tran mat do cua hé 2 qubit c6 dang:
Co0€o0  C€00€01  Co0Ci0  CooCii
Coi€o0  Co1€o1  Coi€i0  CoiCui

Pas =\V) W= ! ! (16)

*
Cio€o0 €001 Ci0€i0  CioCun

*

* * * *
Cii€o0  C1iCo1 €0 Ciin
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Khi do theo [4] ta co:

2 2 * %

(el +lewP) cucn + e

— — 00 10 00™~01 10™1

Pz _TrA(pAB) = . . 2 2 (17)
Co1Coo T C11C10 001| + |011|
2 2
Thuc hién viéc tinh tri riéng ciia ma tran trén voi luu y Z‘cy‘ =1 chung ta thu

i,j=1

duoc hai tri riéng:

2
B _ 1+ \/1 - 4|coocn - cOchO|

(18)
,2 2

bit C = 2|cy ¢y, _001010‘ chinh 1a concurrence cua trang thai tinh khiét ‘lﬂ> B

bPéi véi trang thai tron, st dung cong thiac (12) ta cling co thé tinh duoc
concurrence C va tir d6 ap dung cong thuc tinh do dan rdi theo entropy Shannon
nhu sau:

£ ):(Hm}og[wm}{ 1+ﬁ}0 [ 1+WJ
AB 2 2 2 2 2

5 &l 1= (19)

3. CAC CONG LUONG TU DON GIAN THUC HIEN GIAO THUC VIEN TAI
LUONG TU

Tuong tu nhu trong tin hoc ¢d dién, viée xtr 1y céc bit ¢6 dién dugce thuc hién thong
qua cac cong logic AND, OR va NOT thi trong giao thirc vién tai luong tir, viée xir 1y
cac qubit dugc thuc hién théng qua cac cong luong tir bao gdm cac cong [4].

. . 1|11
e Cong Hadamard (thiét 1ap dua trén ma tran Hadamard): H = ﬁ{ ) J .
Céng nay co tac dung bién mot trang thai xac dinh thanh mdt trang thai ma trong

d6 x4c suét ton tai trong cac trang thai ‘O> va ‘l> 1a bang nhau. Nghia la:

110 =# ] o |5 = ) el =n |5 |- 0)-1)

, . 0 1 \
¢ Cong NOT c6 dang biéu dien ma tran la N = L O} . Pay chinh 1a cong phu
dinh, bién trang thai ‘0> thanh ‘l> va trang thai ‘l> thanh ‘0>

. . 1 0
e (Cong chuyén pha co dang matran la F = -
0 exp(6)
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1

0 J . Cong nay gitr nguyén

e Trong truong hop dic biét 6 = 7 tacod cong Z= {

trang thai ‘0> va chuyén trang thai ‘1> thanh -‘1> :

1 000
2 . ) 2 . . 01 00
e (Cong phu dinh c6 dic¢u khién hai qubit CN =
0 0 0 1
0 010

Cdng nay hoat dong theo nguyén tic 1a qubit dimg trude s& diéu khién qubit ding

sau. Néu qubit dimg trudc & trang thai ‘0> thi trang thai cua qubit dung sau dugc gitr
nguyén. Truong hop qubit dung trude ¢ trang thai ‘1> thi qubit diig sau bi phu dinh.
CN|0}{0) =0){0), N[0)f1) = |0)[1), eN[1)]0) = [1)j1), N[1fT) = [1)0)

4, SUDUNG TRANG THAI DAN ROI VA CAC CONG LUONG TU BE THUC
HIEN GIAO THUC VIEN TAI LUONG TU

Trong phan nay chiing t6i sé& trinh bay viéc thuc hién mét giao thire vién tai lwong
tr dé lan truyén mot trang thai luong tir ma khong can mot dudng truyén trang thai d6
nhu cic phuong 4n vién tai thong thuong.

Gia st rang Alice (A) mudn giri t6i Bob (B) dang & mot noi rit xa mot trang thai
luong tr ‘l//> = ﬁ 0> Lt y‘ 1> , ma cd hoan toan khong nim dugc nhitng thong tin vé no.

Gidng nhu viéc ¢6 mudn chuyén cho Bob mét hop den nhung hoan toan khéng
biét bén trong chira thir gi. C6 ciing khong thé mé ra xem boi khi ¢6 mé ra thi thir bén
trong d6 lai bién mat. C6 chi c6 thé thuc hién nhitng phép do va giri cho Bob nhitng két
quéa do theo mot kénh thong tin ¢6 dién nao do. Pay 1a mot khé khan khi Alice khong
thé tién hanh do nhiéu 1an dé x4c dinh gan dang cac gid tri x va y theo kiéu xac suit phép
do. Mt khac cho du cach thirc 4y duwoc chap nhan thi thong tin thu dugc s& that thoat
b6i nhitng két qua thong ké nhiéu 1an do chi thu duoc gan dung gia tri cta x va y so voi
trang thai can gri. Tuy nhién néu Bob va Alice chung nhau mot trong cac trang thai dan
rdi (chang han nhu trang thai Bell-c6 d6 dan réi E=1) c¢6 dang:

)0 =75 (0000, 1111, 20

Thi muc dich trén trd nén c6 thé thue hién duge. Khi do, trang thai phtrc hop cua
tat ca cac qubit (ca cac qubit ma Alice mudn chuyén di va cac qubit ma Bob va Alice
chung nhau trong trang thai dan rdi) lac nay 1a:

134



TAP CHI KHOA HQC, TRUONG PAI HQC HONG PUC - SO 29. 2016

(00 418 10,0, +11,)E101J0010, #2100 3,10, +3210 010, +-10 I,

Chua thue hién phép do, Alice tién hanh tac dung cong CN Ién trang thai hop
phan nay. Puong nhién , cong CN chi tic dung 1én nhitng qubit ma cb co (danh dau
bang chir A).

Trang thai thu duogc la:

X X y y
10,10,00, + 10}, 1, 1), +S511), 1), J0), + <11, 00 |,
Alice tiép tuc tac dung cong Hadamard qubit bén trai va thu duoc trang thai:
X X X X
210),10),0), + 311,10} 0), +210) 1)1}, +[1) [ 1,

Yy Yy Yy Yy
+_2_|0>A|1>A|O>B +_2_|1>A|1>A|O>B +_2_|0>A|0>A|1>B +_2_|1>A|O>A|1>B

Sau khi tach qubit ciia Bob va nhom cac phan tir lai chiing ta c6 trang thai sau:

21000}, 0D, 311, 100 1) ) +10), J#211 1) 60), =), b [1 1), 500, )

Bay gio Alice ¢6 thé tién hanh phép do trén trang thai cudi cing nay va duong
nhién c6 s& thu duogc cac két qua cb dién 13 00, 01, 10 va 11 véi ciing x4c suit bang 1/4.
Sau khi Alice giri cho Bob két qua do dugc trong lan do bét ky theo mot kénh c6 dién
thi Bob chi can thuc hién thao tic voi qubit minh (danh déu bang chir B) dang c6 bing
cac cong luong tir 1a c6 thé thu dugc trang thai ma Alice mudn gui cho anh.

Thao tac trén 1 qubit

Trang thai can giri Al i ‘ C) — M
ICe 2
X 0 + v l < I x[0 v (1
‘ >A ‘ >A_' 1 qubit 1 qubit BOb - K‘ )B+ }‘ >]3
1 qubit
Thao tac trén 2 qubit
‘ Két qua do cua Alice I

00,01, 10,11

Hinh 1. So' @6 nguyén Iy ciia giao thirc vién tai lwong tir

Cac két qua do cua Alice va thao tac twong Gmg ctia Bob dé thu dugc trang thai ma
Alice can giri duoc tong hop & bang dudi day:
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x ) Thao tac cua Bob Trang thai Bob
Kétquado | Trang thai trén . o '
. ) . trén qubit cia minh thu dugc sau
cua Alice qubit ma Bob ] c
. . sau khi nhan két qua do cua thao tac trén
gui cho Bob co ) o
Alice qubit cia minh
00 x‘ 0> st y‘ 1> R Khong phai thao tac gi x‘ 0> st y‘ 1>B
01 x‘ 1>B +y‘ O>B Tac dung cong dao N x‘ O>B +y‘ 1>B
10 x‘ 0> 5 y‘ 1> » | Téacdung cong chuyén pha Z x‘ O> st y‘ 1>B
Tac dung cong chuyén pha Z
11 x1) -0 ' . A40) +11
‘ >B y‘ >B sau do la cong dao N ‘ >B y‘ >B

Nhu vy, mic du Alice khong biét trang thai lugng tir can truyén di ma chi gui cho
Bob nhing két qua do thu duoc trén 2 qubit cia minh nhung Bob van cé thé thao tac
trén chinh qubit ma anh c6 dé biét dugc thong tin vé trang thai ma Alice mudn giri cho
anh. Can phai luu ¥ rang theo quan diém cta trudng phai Copenhagen thi sau khi Alice
tién hanh do trén 2 qubit thi trang thai cta qubit can truyén di ciing bi pha v (collapse).
Diéu nay c6 nghia 1a qua trinh vién tai no6i trén 13 qua trinh chuyén di trang thai ctia qubit
can truyén chir khong phai 1a qua trinh truyén di chinh qubit d6. Qua trinh d6 hoan toan
bao mat boi trang thai ctia qubit can truyén sau khi Alice do s& bi pha hiiy con Bob thi
nhan duoc thong tin vé trang thai d6 bai chinh thao tac trén qubit noi anh dang 1am thi
nghiém. Chang hé c6 thong tin hay vat chat nao bi “danh cip” bi moi nd luc ctia “tin
tac” may ching chi 1 biét dugc két qua do 00, 01, 10 hodc 11 ma Alice giri cho Bob

A

theo kénh c6 dién. Diéu d6 that vo nghia boi “tin tic” nay chang biét Bob va Alice chung
nhau cip dan rdi nao dé thao tac gibng nhu Bob nham thu dugc thong tin trang thai ma
Alice truyén di.

Nam 2012, mot nhém nghién ctru do nha khoa hoc Anton Zielinger da thyc hién
thanh cong thi nghiém vién tai luong tir gitta hai hon ddo cach nhau 143 km [7]. RS rang
trong mot tuong lai khong xa, vién tai luong tir s& cho phép chung ta truyén thong tin &
nhiing khoang cach xa hon va mé ra mot cudc cach mang lugng tir trong tin hoc va
truyén thong.

Mot cau héi thu vi 1a liéu c6 sy khac biét nao gitia viéc vién tai luong tr véi nguén
1di c6 d6 dan rdi cuc dai (E=1) ma ching ta ndi & trén voi vién tai lugng tir v6i ngudn
céc trang thai c6 d6 dan rdi khong cuc dai (E<1)? Chiing ta s& tra 161 cdu héi tha vi trén
béng mot so sanh thu vi khac. Hay tudng tugng réng viéc thuc hién vién tai lugng tir
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dung nguén trang thai 16i c6 d6 dan rdi cuc dai giéng nhu viéc ban dung mang dién thoai
c¢b dinh (c6 ddy) con viée vién tai luong tir c6 nguodn réi khong cuc dai gidng nhu viée
ban dung mang di¢n thoai di dong (khong day). Néu ban st dung mang dién thoai c6
day, ban c6 thé dam bao viéc truyén tai thong tin la chic chéan thue hién dugc gitra ban
va nguoi nhan ma vai tro cta ngudi diéu hanh hé thong 1a mo nhat va kha nang bao mat
khong qué cao vi ban co thé bi nghe 1én mot cach dé dang. Tuy nhién néu ban sir dung
mang dién thoai khong day, cudc goi ctia ban doi khi c6 mot chit truc triic (do 16i mang)
nhung vai trd ctia ngudi diéu hanh (nha mang) 13 rat 1 rang va thé hién rat rd quyén luc
ctia ho trong viéc didu hanh qua trinh truyén thong tin. Tuy nhién vu diém cta mang nay
do6 1a tinh bao mat cao hon so voi mang dién thoai day.

5.KET LUAN

V6i sy xuét hién cta trang thai dan r6i va giao thirc vién tai luong tir, chiing ta
hoan toan cé thé nghi dén mot cude cach mang thong tin lugng tir trong twong lai gan.
Tuy nhién, viéc tao ra céac nguén roi cuc dai 13 hét stc khé khan. Do do, xu hudng tat
yéu hién nay la nghién ctru cac qua trinh vién tai luong tir c6 diéu khién str dung ngudn
rdi khong cuc dai. Trong cac bai bao tiép theo, ching t6i s& tiép tuc gidi thiéu vé cach
thire dé tao ra céc nguén 161 ¢6 d dan rdi cao va viée sit dung cac nguén roi khong cuc
dai vao qua trinh vién tai lugng tu.
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ENTANGLED STATE AND STYLE OF QUANTUM
TELEPORTATION

Le Duc Vinh , Nguyen Thi Hong, Le Thi Phuong, Cao Long Van

ABSTRACT

Quantum computation and quatum teleproration are important parts of quantum
optics. In article [1], the authors introduced several conception of three related
sciences: computer science, mathematics and physics. However, the conceptions that
were introduced are very fundamentially. In this paper, we will concentrate in quantum
entangled state, the method to caculate entanglement of quantum states and style of
quantum teleportation — foundation of quantum information science revolution in
nearly future.

Keywords: Quantum teleportation, entangled state, entanglement, entropy von
Neumann, concurrence, Bell state, quatum gate.
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