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SUMMARY

STUDYING KINETIC CURRENTS CORRELATION OF
DDT DERIVATIVES REDUCTION WITH THE CONCENTRATION AND
SCAN RATE IN CV TECHNIQUE

DDT is a persistent organic pollutants (POPs), having harmful effects to human health and the
environment. Decomposition of DDT derivatives by electrochemical methods has been studied and
presented in the previous articles. In this study, reduction kinetics of DDT derivatives was studied
under the concentration influence and CV scan rate. On the cathodic branch of the polarized CV curve
4 reduction reactions of DDT derivatives are appeared. Kinetic current of these reactions are
proportional to the square of the concentration of DDT of type J = kcC®® + Jeo. The characteristic
currents of the reduction reaction is dependent on the square root of CV polarization scan rate that J =
kv®® + J,0. The equation is found with good high correlations and reliability.

Keywords: insecticides, DDT, Electrochemical reduction, Cyclic Voltammetry (CV), Reaction
Potential and Current

1. MO DAU

Nhu d4 biét, DDT 1a thudc trir siu, duoc str dung kha phd bién, nhung rat doc hai
va nguy hiém cho méi truong va sirc khoe con ngudi [1-6]. Mic di ngay nay chét nay
da bi cAm sir dung, nhung nhiéu nuéc van can nhic lam thudc diét mudi phong chong
sot rét [1, 6].

Su ton du cua ho DDT 1a rét dai dang [5]. Hién con nhiéu diém néng kho chira
DDT hang chuc nim qua chua dugc xtr 1y [1]. Mic di ¢6 nhiéu phuwong phap phan huy
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DDT d3 duoc nghién ctru dé xuét, trong sé d6 phwong phap duoc 4p dung chu yéu van
la chon 14p hay nung d6t trong 10 xi mang [1-4]. Nhyc diém chinh cta hai phuwong phap
nay theo trinh ty 1 su khong chic chan do rui ro chon 1dp hién hiru va gia d6t 1 tin dat
6 nhiém DDT la qua dat [1-4].

Nghién ctru khir dién hoa dan xuat DDT dugc nhiéu tac gia quan tim. St dung
cac phuong phap dién hoa phan hiy DDT noi riéng va hop chat POP néi chung dang
duoc tién hanh nghién cuu [7-12]. Pac biét, theo Cailyn M. McGuire va cac cong su
[12], qua trinh khtr dién hoa DDT trén dién cuc bac trong dung dich DMF chira
TMABF4 0,05M la khong thuan nghich, véi 5 phan ung dan xuat cau DDT. 5 dién thé
tuong ung 1a -1,02; -1,17; -1,37; -1,60 va -1,80 V. Két qua nay duoc xac dinh twong tu
khi tién hanh quét trén dién cuc thiy tinh cacbon (trir dién thé pic tai -1,02V). Pong
thoi, trén phd CV véi phan tmg khir ddn xuat DDT xuét hién cac pic dic trung clia cac
chat DDMU (-1,28; -1,60; -1,82V), PVB (-1,61; -1,82), DPE (-1,78V). Cac dién thé nay
tuong tmg véi qua trinh khir clo trong lién két C — CI [12]. Céc lién két giira cabon véi
clo duge dé dang hon trong dung moi DMF ciing nhu trong DMSO va CH3CN. Dién
thé cho qua trinh tach clo trong lién két C-Cl vong thom nam trong khoang dién thé gan
-1,62V. San pham cubi cung ciia qua trinh dugc xac dinh 14 EBB cho qué trinh khir hoa
DDT. Céc két qua tuong ty ciing dugc tim thay trong nhiéu tai liéu khac [10-12].

V6i hé dung moi thong dung than thién moéi truong nhu etanol, CaCl,, qué trinh
khir hoa DDT d3 dugc nghién ctru bang phan cuc vong tuan hoan da chu ky CV va da
c6 mot s6 két qua [13, 14]. Trong bai bao nay, thong s6 phan ung dién hoa dic trung
cua phan g kht dan xuét DDT, nhu thé nhiét dong hoc va dong dong hoc, dugc xac
dinh va duogc khao sat trong mdi twong quan ciia ching véi ndng do va van toe quét CV.
2. PHUONG PHAP NGHIEN CUU

Trong cé4c b&o cio trude, chung toi da gidi thiéu chi tiét diéu kién va cac budc
thuc nghiém khir dién héa dan xuat DDT bang ky thuat CV [13, 14]. Sau ddy 1a mét s6
nét chinh.

Cac hoa chit sau day dugc st dung ma khong can xu i thém 4,4 — (22,2 -
trichloroethan — 1,1 — diyl) bis (chlorobenzen) (DDT, 98%) va CaCl, 99,9% (cong ty
hoa chat Aldrich), con CoHsOH 99,7% (Trung Qudc).

Hé ba dién cuc truyén théng v6i dién cuc lam viée 1a thép khong ghi 316L 0,2
cm?, ngam 5 phut trong NaOH 1M & 50°C trudc khi st dung.

Phan cyc dién hoa duge do trén may Autolab v6i phan mém NOVA 9.1 (hinh 1).

82



Hinh 1. Hé do dién hoa Autolab.
Céc dung dich do duoc suc khi nito dudi oxy 45 phut. Téc dd quét CV trong
khoang tir SmV/s dén 15mV/s.
3. KET QUA VA THAO LUAN
3.2. Anh hwéng ciia nong d9 DDT
Két qua do phan cuc CV véi néng do DDT khéc nhau dugc gidi thi€u hinh 2.
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Hinh 2. Ph6 CV chu ki 1 mdu M1, M3, M5.

Tang ndng d6 ban dau ctia DDT thi mat d6 dong catot va andt déu ting theo. Pic
biét, voi miu M1 tng v6i ndng d6 DDT 0,005mM (M1) céc phan tmg dién hoa ddi véi
qua trinh khtr héa DDT khéng rd rang. Pén nong do DDT 0,01lmM (M3) d3 co phan
tmg dién ra, tuy nhién dén ndong 46 DDT 0,03 (M5) di thé hién 5 trén phd CV. Két qua
nay con duoc chi rd hon trén dudng catdt (hinh 3) v6i cac ndng do DDT khac nhau.
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Hinh 3. Puong catét phé CV chu ki 1.
Bang k¥ thuat vi phan dJ/dE [8] d3 x4c dinh dugc 2 phan tng khir din xuit DDT,
mdi phan ting déu xac dinh dugc thé phan tng Epy va thé ban song E1,, ddng thoi dong
dong hoc tuong tng J1» va dong tdi han Jgh. Cac thong s6 dong dong hoc dugc khao sat
cho timng phan tng dudi tic dong ctia ndng d6 DDT ban dau va cua van téc quét CV.
Su phu thudc ctia dong dong hoc cua tirng phan ing 1 va 2 vao né)ng do duoc gioi

thiéu trong hinh 4.
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Hinh 4. Sy phu thugc cia dong dong hoC (Jiy2, Ign) vao néng do DDT, phan g 1 va 2.
Néng do DDT tac dong manh t&1 dong dong hoc, dong ban song J12 va dong téi
han Jgn tang manh khi ndéng d6 ciia DDT ting, hinh 4. So sanh hai phan @mg v&i nhau
cho thiy phan tmg 1 xay ra & gia tri catot thip, va c6 dong catdt nho, hinh 5.
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Hinh 5. So sanh dong déng hoc hai phan iing 1 va 2, dudi tac dong ciia nong do DDT.
Vé dong hoc, mot s6 tac gia gia thiét rang J phu thudc tuyén tinh vao cin bac hai

ctia nong d6 DDT theo cong thuc:
J= chO'S + Jco

Trong d6 K. 14 hé sd, Jeo 1a dong tai C = 0. Mdi twong quan J — C nay, ddi v6i mdi

phan ung 1 va 2, duogc gidi thiéu trong hinh 6.

Dong ban séng phu thudc theo C*° theo phuong trinh y = -203,9.x + 10,3 v&i hé
s6 tuong quan R? = 0,997, dong t6i han c6 sy phu thudc theo phuwong trinh y = -
215,75.x + 3,19 véi hé sb twong quan twong tng 12 R? = 0,9902. Di v6i phan Gng 2
cling c6 két qua twong tu, hinh 6. Két qua nay phu hop véi [8], va cho thiy phuong
phép xac dinh cac thong s6 dong hoc str dung k¥ thuét vi phan duong CV la chinh xéc.
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Hinh 6. Twong quan tuyén tinh dong dong hoc J va can béc hai ciia nong do [ phanvmg 1 va 2.

3.3. Anh huéng ciia tc dd quét

Pho CV véi téc d6 quét khac nhau duoc gidi thiéu trén hinh 7.
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Hinh 7. Phé CV chu ki 1 véi toc do quét khdac nhau (mV/s — ghi trong do thi).
Tbc do quét 5 mV/s ¢6 mat do dong thép nhat. Viéc xéac dinh céac dong dong hoc
cua cac phan tung khtr dan xuat DDT dugc xé4c dinh trén nhanh catdt, hinh 8 gioi thiéu

nhénh catét chu ky cl.
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Hinh 8. Nhanh cat6t phé CV chu ki c1, mau M5, téc dg quét khdc nhau ghi trén do thi.
Theo 1y thuyét phuong phiap CV, dong dic trung cta phan tng phu thudc tuyén
tinh vao can béc hai cua tdc do quét thé phan cuc v mV/s [15]. Két qua thuc nghiém
dugc gidi thi¢u trong hinh 9.
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Hinh 9. Sy phu thuéc dong dong hoc phan vng J vao Vo,

D6i voi phan tmg 1, dong ban séng co sy phu thudc theo phuong trinh y = -
3,54.x — 4,81 véi hé sb tuong quan R? = 0,999, dong t&1 han ¢6 su phu thude theo
phuong trinh y = -7,94.x — 1,79 vé6i hé s twong quan twong tng 1a R? = 0,998. Pbi
v&i phan tng 2, dong ban song c6 su phu thudc theo phuong trinh y = -2,77.X — 56,86
v6i hé s twong quan R%=10,960, dong t&i han c6 su phu thudc theo phuong trinh y = -
26,46.X — 31,28 v6i hé sb tuong quan twong ung la R? = 1,000. Nhu vay sb liéu thuc
nghiém thu dugc phii hop véi 1y thuyét ciia phan cuc volt — ampe CV [15], va do d6
thém mot 1an nira khang dinh do tin cay cao ctia phép do ciing nhu xur 1y s6 liéu.
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4. KET LUAN

Két qua nghién ctru cho thay, bang k¥ thuét vi phan cho phép xac dinh chinh xac va

tin cdy hon cac dai luong hoa 1i — nhiét dong hoc va dong hoc — ctia mot hay nhiéu phan
ung dién hoa trén duong cong phan cyc CV. Vige xac dinh chinh xac dong dong hoc J cta
phan Gmg dién hoa cho phép nghién ctru qua trinh xay dudi tac dong ciia ndng do chat phan

{mg va tdc do quét thé phan cuc. Dong dong hoc phu thudc tuyén tinh vao cin bac hai cua
nong do theo dang J=keC?® + Jgo, va pht hop véi 1y thuyét phan cuc volt — ampe CV 13 phu
thudc myén tinh vao cin bac hai ctia van tdc quét thé dang J = k2 +,0.
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