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NGHIEN CUU BIEN TINH DIEN CUC NHAM PHAT HIEN
THUGC TRU SAU GLYPHOSATE TRONG MOI TRUONG NUGC

RESEARCH ON ALTERNATIVE ELECTRODES FOR DETECTING PESTICIDE GLYPHOSATE

IN WATER ENVIRONMENT

TOM TAT

(' nghién cttu nay mot dién cuc da duoc tao ra bing céch bién tinh dién cuc
GCE tran bang chat bién tinh CuBTC (CuBTC/GCE) nham hap phu Glyphosate
trong moi trudng nudc 1én bé mat cta dién cuc lam viéc. Mot lugng (5pul) CuBTC
duoc nhd Ién bé mét cla GCE tran dé lang dong két tda. Tién hanh kiém tra tinh
dién hoa ctia dién cuc bién tinh bang phuang phap quét thé vong (CV) nhan thay
Xudt hién tin hiéu oxi hoa cia Cu** — Cu™ tai 0,05V, khi do trong Glyphosate tin
hiéu oxi hda cla dong bi gidm rd rét do su tuong tac cda Glyphosate vdi Cu?*.
Khao st diéu kién cho thdy pH dién ra su oxi hda t6t nhat & 5,5, tién hanh phi
mot dp AuNP 1én bé mét dién cuc cho thay do dan dién cla dién cuc tang manh.
Khoang tuyén tinh do dugc ndm trong khoang 107 - 10*M véi R? = 0,9994 va do
thu hoi khodng 104%.

Tir khéa: Dién cuc, thudc trir sdu, oxi hda.

ABSTRACT

In this study, an electrode was created by modifying the bare GCE electrode
with CuBTC (CuBTC/GCE) modifier to adsorb Glyphosate in aqueous medium on
the surface of the working electrode. An amount (5pl) of CuBTC was applied to
the surface of the bare GCE to deposit the precipitate. Checking the
electrochemical properties of the denatured electrode by the cyclic potential
scanning (CV) method, it was found that the oxidation signal of Cu** — Cu*
appeared at 0.05V, when measured in Glyphosate, the oxidation signal of copper
was clearly reduced. due to the interaction of Glyphosate with Cu**. Surveying
conditions showed that the best oxidation occurred in pH at 5.5, coating with a
layer of AuNP on the electrode surface showed that the conductivity of the
electrode increased sharply. The measured linearity ranges from 10™ to 10%M
with R? = 0.9994 and the recovery is about 104%.
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1.PAT VAN BE

Nhan thay su nguy hiém clia thudc tri sdu d6i vai doi
sOng va suic khde clia con ngudi va dong vat, da cd nhiéu
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phuang phap dé phan tich ra ham lugng clia thudc trir siu
glyphosate. Tuy nhién con nhiéu han ché vé tinh thuc tién
nhu: chi phi phan tich dat dé, phan tich mat nhiéu thoi gian
hay gigi han phat hién khong cho phép phan tich dugc
ham lugng vét cla glyphosate [1], chinh vi thé muc tiéu clia
chiing t6i la tim ra phuong phép phan tich dya trén nguyén
ly dién héa dé cho ra ddi mot phucng phap t6i uu nhat dé
dang thuc hién, d6 chinh xac cao va én dinh, c6 thé phan
tich dugc ham lugng vét clia glyphosate nham phat hién va
xt ly kip thai lugng ton du cla glyphosate trong méi
trudng nudc va c6 bién phap xt ly khic phuc dé bao vé stic
khoe con ngudi trudc tac hai cla loai thuéc trir sdu nguy
hiém nay.

VéGi phuong phap von-ampe hoa tan, chat can phan
tich sé dugc lam giau 1én trén bé mat cta dién cuc sau dé
sé dugc dién phan hoa tan tao thanh dong dién, tuy
nhién glyphosate tan rat té6t trong méi trudng nudc do
dé hau nhu khong thé lam giau Ién trén bé mat dién cuc.
Do d6 muc tiéu dugc dat ra la nghién ctu bién tinh dién
cuc c6 kha nang lam giau glyphosate theo co ché hap
thu. Thém vao d6 nghién ctu thém céac diéu kién nhu pH
ciing nhu tao vang dé cho tin hiéu cda phuong phap
dugc t6i uu nhat.

2. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1.Vatliéu

Trong phucng phéap nay nhiéu chat hoa hoc véi d6 tinh
khiét cao da dugc st dung. tat ca cac héa chat va vat liéu
can st dung bao gom K,HPO, , KH,PO, H;PO, dic,
Glyphosate géc ( thudc trir sdu g6c glyphosate 30%), NuGc
cat 1 lan, Nudc cat 2 lan, Vat liéu CuBTC, Etanol, AuNPs.
bién cyc thuy tinh (GCE) d = 3mm dugc st dung nhu dién
cuc lam viéc (WE). Dung dich dém photphat (PBS) dugc
chuan bi bang trén 0,1M K,HPO, véi 0,1M KH,PO, cho dén
khi pH dat 5,5.

2.2. Chat bién tinh CuBTC

Mot lugng chat bién tinh CuBTC [2] v6i nbng d6 khoang
1mg/ml nudc cat dugc danh siéu am trong bé siéu am
khodng 1 tiéng dé danh tan. Tiép tuc danh rung khoang 15
phut dé chat bién tinh phan tan déng déu trong dung dich.
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2.3. Dién cuc bién tinh (GCE)

Dién cuc dugc tao thanh bang carbon dinh hinh (GCE)
duoc bao phi béi vat liéu polime Teflon. GCE dugc ndi véi
thanh kim loai dé tao thanh mét hé dan dién [3]. mot dién
cuc dat yéu cau khi cé kha nang dan dién trén toan bo dién
cuc. Bé mat GCE dugc mai bang gidy nham tir 10.000 dén
15.000 grit dén khi bé mat sang bong va dé kho trong
khong khi.

2.4. Mau thuc

Mau thuc dugc ldy tir song Dam, Tay Tuu, Ha Noi, Viét
Nam dugc sit dung dé kiém tra khd ndng phan tich cda
phuang phap trong mau thuc. Mau sau khi ldy sé dugc loc
dé loai bd cac tap chat, diéu chinh pH vé 5,5 bang K,HPO,,
KH,PO,0,1M.

2.5. Quét thé vong (CV)

Phuong phdp quét thé vong (CV) véi budc nhay
0,00244, s6 vong quét 2, toc do quét 0,1V/s. khoang quét
thé tir -0,6 dén 0,6 dugc &p dung dé kiém tra kha nang oxi
héa khir ctia dién cuc trong pH 5.5 bang dém PBS 0,1M.
3.KETQUA

3.1. Tinh chat dién héa cha dién cuc bién tinh
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Hinh 1. Budng CV cda dung dich dém PBS khi khdng c6 glyphosat (1) va cd
glyphosat (2)

Tién hanh quét thé vong (CV) dé khao sat tinh chat dién
héa cla dién cuc bién tinh CuBTC/GCE. Khi do trong dém
PBS khéng chuia glyphosate ta nhan dugc mét peak oxi hda
ctia Cu?* tai 0,05V (nét dut xanh nhat). Nhung khi do trong
Glyphosate tin hiéu peak oxi héa khir gidam ré rét (nét lién
xanh dam) do ap luc clia Glyphosate 1én Cu®* ngan can qua
trinh oxi hoa vé Cu* [4].

3.2. Khao sat anh huéng cia pH

Su anh hudng ctia pH dugc khao sat tai nong do 1ppb
glyphosate trong 0,1M PBS dugc thi nghiém tir 4,0 dén 7,0
vai khodng dich 0,5 dugc thé hién & hinh dudi. nhan thay
rang tin hiéu cda peak t6t nhat & pH 5,5.
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Hinh 2. Anh huéng cta pH
3.3. Khao sat tao vang

Viéc bién tinh dién cuc c6 kha niang nhan biét dugc
glyphosate, tuy nhién diéu dé c6 thé dan tai gidm tin hiéu
dong dién cho su can trd su truyén tai electron khi pha 1én
mot 1p bién tinh trén bé mat dién cuc. D gidm su can tré
dong dién d6 chung téi da ti€n hanh pha 1én bé mat dién
cuyc CuBTC/GCE moét 16p AuNP ta thu dugc mot dién cuc
mdi AuNP/CuBTC/GCE. Tién hanh do 2 dién cuc chua va da
tao vang tai cing moét diéu kién 1ppb glyphosate trong
dém PBS tai pH 5,5.
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Peak position Peak height Peak area
1 -0.02594 .2102E-05 1.3755E-06

Hinh 3. Sau khi tao vang

Base star

-0.26764

Peak positiop” Peak heigh Peak area
1 0.0093079 6.3365E-06 6.3761E-07
Hinh 4. Trudc khi tao vang
Nhan thdy sau khi phi [én mét I6p AuNP tin hiéu peak
ting lén dang ké, diéu nay cho thay khi tao vang da lam
tang d6 dan dién va lam gidm can tré dan dién cda I6p bién
tinh trén bé mat dién cuc.

Base star

-0.29785
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3.4. Khao sat khodng tuyén tinh

Khoang tuyén tinh dugc thiét lap bang cach khao sat
trén mot dai ndéng do réng trong cing moét diéu kién pH 5,5
trong dém PBS 0,1M.

Nhan thay rang phuong phap nay c6 do tuyén tinh tét
nhat trong dai néng do tur 107° dén 10®M glyphosate vdi
hé s6 tuong quan R? = 0,9994.
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Hinh 5. Khodng tuyén tinh
3.5.D06 chum d6 diing

DPé danh gia d6 chinh xac clia phucng phap thi can xac
dinh gid tri ca 6 chum va d6 ddng cta phuong phap. Bé
xac dinh gia tri cda hai yéu t6 nay ching t6i da khao sat
noéng d6 0.2ppb glyphosate bang phuong phap vonampe
hoa tan vai dién cuc bién tinh 6 lan.

Bang 1. Két qud khao sat @6 diing

m Néng d do duoc (ppb)
1 0,2126
2 0,2083
3 0,2237
4 0,1854
5 0,2396
6 0,1942
Nong dd trung binh 0,2106
SD 0,0196
RSD (%) 93
P ding = |c —thb|.100 _ |0,2—([)),22106| 100 = 5,3%
3.6. Do mau thuc
s
° o 0.2 o.a o.e o.s ppb

Hinh 6. Duting chuan

Pién cuc bién tinh CuBTC/GCE dugc st dung dé do
trong mau thuc (mau nudc séng dam) dé kiém tra tinh thuc

dung ctia phuong phap. Thém chuin 0,2ppb glyphosate
vao nén nudc sdng va kiém tra dé thu héi. K&t qua dugc thé
hién & hinh 6, 7.
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Hinh 7. Tin hiéu peak theo ndng do

D6 thu héi % = rorgdedoduec 4anep . 0209 4400, _
: nong do thuc 0,2
104,7%
4.THAO LUAN

Nhu céc két quad da dugc tim hiéu & trén. Su két hop
gilia dién cuc GCE tran va vat liéu bién tinh CuBTC da cho ra
kha ndng phan tich glyphosate trong méi trudng nudc véi
néng doé siéu vét. Thém vao dé da tim ra dugc diéu kién pH
téi uu tai 5,5 dung dich dém photphat (PBS) 0,1M. véi su
can tré dong electron do vat liéu bién tinh gay ra ching t6i
da cai mot I6p AuNP vGi muc dich gidm thiéu su can trg day
va két qua dung nhu mong doi tin hiéu dong da tang lén
moét cach dang ké. Khoang tuyén tinh dugc thiét lap tai
khoadng néng doé tu 107 - 10®M véi hé s6 tuong quan
R?=0,9994.

Piéu dang mong doi nhat la tinh Ging dung thuc tién
cla phuang phap, dién cuc CuBTC/GCE dugc tng dung dé
do trong mau nén nuéc sdéng dam vdi luong thém chuan
0,2ppb vai d6 thu hoi dat 104,7%.
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