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TOM TAT

Nghién ciru ap dung phuong phap Von-Ampe hoa tan véi dién cuc giot thity ngan treo dé
phan tich dang selen hitu co DMDSe. Thé dinh pic khir cia DMDSe trong nén dién li 0,06 M
HCI; 0,2 M LiCIO, /CH,CI, + C,HsOH so vai dién cuc so sanh Ag/AgCl la -288 mV. Pa tim
dugc nhimg diéu kién tdi wu cua phuong phap Von-Ampe hoa tan (nhu nén dién li, thé dién
phan, thoi gian dién phan v.v.) trén co s& d6 xac dinh dugc gidi han phat hién DMDSe 1a 0,195
ppb ¢ thé dién phan -80 mV va thoi gian dién phan 1a 90 gidy.

Tir khéa: dang selen hitu co, hoat tinh dién hoa, dimetyl diselenua, phwong phap Von-ampe hoa
tan.

1. PAT VAN PE

Phu thu¢c vao ham luong va dang ton tai, selen (Se) vira 1a nguyén t6 vi luong can thiét ChQ
co thé ngudi, vira la doc t6 moi trudong cd dde tinh cao [1]. Theo khuyen cdo, lugng selen co the
dua vao co thé nguoi hang ngay nam trong khoang 50 - 200 pg/ngay [1].

Selen hoat dong nhu mot nguyén t6 vi lugng khi tham gia VAo enzym bao vé té bao va
mang lipid cua té bao chong lai cac tac nhan 6xy hoa, tham gia xUc tac trong phan ing chuyén
hoa thir cap, trc ché cac gdc tu do sinh ra tir qu trinh peroxit hoa lipit va ciing trc ché kha niang
giy doc cua cac kim loai ning: Pb, As, Cd va Sn [2]. C6 nhiéu phuong phap phén tich cong cu
hién dai d3 duoc nghién ciru tng dung dé phan tich ham lugng selen tong nhu kich hoat notron
(NAA), quang phd hap thu nguyén tir (AAS), quang phd phat xa nguyén tir plasma (ICP-AES)
[3, 4], va dé phan tich dang selen nhu phwong phap sic ki 1ong (LC) véi cac detecto quang pho
UV, quang phd hip thu nguyén tir ki thuit hydrua hoa (HG-AAS), huynh quang nguyén tir ki
thuat hydrua hoa (HG-AFS) [5, 6]. Trong khi phuong phap Von-Ampe hoa tan la mot phuong
phap c6 do nhay va chon lgc cao, gia thanh phan tich thap cling c6 kha nang phan tich tong va
dang cua Se [7, 8, 9]. Bai bao nay trinh bay mot sé két qua nghién ciru cac diéu kién phan tich
dimetyl diselenua (DMDSe), mét trong nhitng dang hitu co cua selen c6 hoat tinh dién héa [10]
trong moi truong hon hop dung méi chiét CH,Cl, va etanol.
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2. THU'C NGHIEM
2.1. Thiét bi va dung cu

May phén tich cyuc phé da chirc nang 797 VA computrace do hang Metrohm (Thuy S¥) san
xuat. May cat nude siéu sach UHQ — ELGA cua Anh. Can phan tich chinh xac dén 0,01 mg.

Binh dinh muc, cbec thay tinh, pipet cac loai, pheu chiét duoc 1am bang teflon hodc thuy
tinh thach anh v.v..

2.2. Hoa chit

Dung dich gbc dimetyl diselenua 1000mg/l dugc pha tir dimetyl diselenua 98 % cua hang
Sigma bang dung moi etanol (Merck). Dung dich LiClO4 dac dugc pha tir LiC10,4.3H,0 (Sigma-
Aldrich) trong dung mdi etanol (Merck).

Céc dung dich lam viéc dimetyl diselenua, LiClO, dugc pha lodng tir dung dich gbc bang
dung moi etanol, dung dich axit HCI dugc pha tir HCI siéu tinh khiét cua Merck bang nude cat
siéu sach.

Chuan bi dung dich do: 1y 50pl dung dich DMDSe 10 g/l vao binh dinh mirc 10ml, thém
Vc'}’lo 5 ml CH,CI,, tiép tuc thém dung dich HCI va LiClO,/etanol, sau d6 dinh mirc bang etanol
dén vach va lam lanh hon hop vé 6 °C.

3. KET QUA VA THAO LUAN
3.1. Tinh chit dién héa ciia dimetyl diselenua

Ching t6i da tién hanh ghi cac duong Von-Ampe vong cia DMDSe trong nén
CH,CI,/C,HsOH (1/1) + HCI 0,06M + LiClO, 0,2M & khoang thé tir 0,00 V dén -1,00 V. Két
qua thu duoc cho thiy, khi quét thé tudn hoan tir 0,00V dén -1,00V thi nhan thiy pic khir cua
DMDSe ¢ -288 mV (hinh 1) va ¢ chiéu nguoc lai khi quét thé tir -1,00 dén 0,00 V khong xuat
hién pic 6xy héa nao cta hop chat. Didu d6 chung t6 ddy 1a qua trinh oxy héa khir bt thuan
nghich.
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3.2. Nghién ciru khao sit nong do nén dién li
3.2.1. HCI

Mic du trong nén dién li nude, Se(1V) va DMDSe déu hoat dong dién hoa, nhung khi ghi
do duong Von-Ampe hoa tan xac dinh dong thoi thi ching anh hudéng 1an nhau [10]. Hon nita
nhitng ion kim loai ning khac nhu Cd*, Pb*, Cu*, Zn** c¢6 mat trong dung dich ciing anh
hudong dén pic Von-Ampe hoa tan cia DMDSe [10]. Do vdy dé loai trir anh hudng cia céc
nguyén t6 di kém khi xac dinh dang DMDSe trong mau phan tich, chiing t6i phai tién hanh chiét
mau véi CH,CI, [8]. Dé dat két qua ghi do mau tdi wu, chling tdi da khao sat anh hudng nong do
HCI tir 0,01 M dén 0,15 M trong méi trudng CH,Cl, + C,HsOH va LiClO,. Cac diéu kién ghi
do dugc tién hanh nhu trong bang 1.

Bdng 1. Céc thong sé do khao sat nong do HCI tdi uru.

bién cuc lam viéc HMDE Thé dién phéan -50 mV
Ché d6 do DP Thoi gian dién phan 90s
Kich thudc giot 4 Thoi gian can bang 15s

Toc do khuay (vong/phut) 2000 Bién d6 xung 0,05V

Thoi gian suc khi N, 100s Thoi gian dat xung 0,02s

Dimetyl diselenua 5 ppb Toc d6 quét thé 0,015 V/s
Nin LiClO, 0,2M Khoang thé quét (-0,17 +-0,38) V
CH,CI,+C, HsOH 11

Két qua nghién ciru cho thiy, ndng d6 HCI 0,06 M la thich hop nht.

3.2.2. LiCIO,4

1 i)

T T
-200m -250m -300m -350m
WiV

Hinh 2. Puong cong DPCSV cuia DMDSe khi thay ddi nong do LiClO,.
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Dé c6 nén dién li dan dién tét va c6 khoang thé lam viée rong, ngoai HCI chung t6i con da
nghién ctru thém LiClO,; khao sat anh huéng ctia ndong dd LiC10, thém vao dén qua trinh ghi do
dudng Von-Ampe hoa tan ciia DMDSe. Céc diéu kién ghi do: HCI 0,06 M, cac thong s khéac
nhu trong bang 1. Cac duong Von-Ampe hoa tan ghi do dugc cia DMDSe khi thay ddi nong do
LiClO, trong khoang 0,0 M + 0,3 M duoc cho lai trong hinh 2.

Khi ting dan néng do nén LiClO, thi chiéu cao pic ting d?m, dén 0,25 M thi dat gia tri 16n
nhét, sau d6 lai giam dén, thé dinh cta pic cling dich chuyén vé phia &m hon. Tuy nhién, dé thu
dugc I, cao, pic can dbi, chiing t6i chon ndng do LiClO, t6i wu 14 0,2 M trong nhitng phép ghi do
tiép theo.

3.3. Nghién ciru, khio sat cac thong s ki thuat ghi do

D¢ ghi do duoc nhitng phd Von-Ampe hoa tan rd nét va can d6i nham phan tich chinh xac
dang dimetyl diselenua, chung toi da tién hanh khao sat 9 théng s sau: thé dién phan 1am giau;
thoi gian dién phan lam giau; téc do quét thé; bién do xung; thoi gian dat xung; toc do khudy
dung dich; kich thudc giot thily ngan; thoi gian can bang (thoi gian nghi) va thoi gian suc khi
dudi oxy.

Nhirng két qua nghién ctru khao sat cac thong sd ghi do duong Von-Ampe hoa tan tdi uu
phan tich DMDSe thu dugc nhu trong bang 2.

Bdng 2. Piéu kién t6i uu phan tich DMDSe.

bién cuc lam viéc HMDE Thé dién phén -0,08 V

Ché 46 do DP Thoi gian dién phan 60 + 120 (s)

Kich thudc giot 4 Thoi gian can bang 15 (s)

Tdc d6 khudy (vong/phut) 2000 Bién d6 xung 0,05 V

Thoi gian suc khi N, 200s Thoi gian dit xung 002s
HCI 0,06M Tbc do quét thé 0,01 V/s

Nén Liclo, 0.2M Khoang thé quét (-0,17 +-0,38) V

CH,CI,+C,HsOH 1/1

3.4. Danh gia do 1ap lai, gioi han phat hién va gi6i han dinh lwgng
3.4.1. Do lap lai

Bdng 3. Két qua danh gia do lap lai cua phép do

Stt 1 2 3 4 5 6 7
lic(NA) 141 145 141 143 144 140 142
Tinh todn sé liéu
Stt 8 9 10 - S
X S X v
Loic (NA) 140 140 140 141,60 1,84 0,58 1,30%
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Hinh 3. BPuong DP-CSV khi khéo sat do 1ap lai cia phép ghi do.

Chung t6i d4 tién hanh ghi do 10 duong Von-Ampe hoa tan cia DMDSe ¢ mot nong do xac
dinh (5 ppb) va lap lai trong khoang thoi gian ngan. Dicu kién ghi do dugc tién hanh nhu trong
bang 2 vai thoi gian dién phéan 90 s. K&t qua thu dugc trinh bay trong bang 3 va hinh 3.

Két qua tinh toan cho thay, do léch chuan (S) va hé s6 bién dong (V) déu nho, chiing to

phuong phép c6 d6 lap lai tot.

3.4.2. Gidi han phat hién (LOD)

LOD dugc tinh theo quy tic 3o va thu duoc: LODpypse = 0,195 (ppb).

3.4.3. Gioi han dinh lwong (LOQ)

3.5. X4y dung dwdng chuin

LOQDMDSe = 0,649 (ppb)

-400n |

-300n |

1A

-200m

-2E0m

-300m
Uy

-350m

1(nA)

400 ~
350
300
250 A
200
150 -
100 4

50 -

y = 14.992x + 47.036
R? =0.9951

10 15
[DMDsSe] (ppb)

20 25

Hinh 4. Phd DPCSV va duong chuén ciia DMDSe tai ndng do: 2 + 22 ppb (1,06.10%+1,17.107" M).
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Véi muc tié‘u phan tich dinh lugng, chung t6i tién hanh xay dung duong qhuén xac dinh
DMDSe trong dicu kién thich hop nhu ¢ bang 2 v61 nong d6 thay doi tir 2 ppb dén 22 ppb, thoi
gian dién phan 60 s. Két qua dugc trinh bay & hinh 4.

Két qua cho thay c6 su phu thudc tuyén tinh cta chiéu cao dong pic I, va ndng do chét phan
tich trong khoang 2 + 22 ppb ciia DMDSe.

4. KET LUAN

Phuong phap Von-Ampe hoa tan catot xung vi phan vai dién cuc giot treo thuy ngan c6 do
nhay cao (n.lO'g mol/l), d6 1ap lai tdt, co thé ap dung cho phén tich dinh lugng DMDSe trong
mdi truong hdn hop dung méi hitu co CH,Cl, + C,HsOH két hop voi nén dién li HCI + LiCIO,.
Gi6i han phat hién cua phuong phap LODpypse = 0,195 ppb va gidi han dinh lugng LOQpwmpse =
0,649 ppb véi thoi gian dién phan lam giau tg, = 90 gidy 0 thé dién phén lam giau Eq, = -0,08 V
Puong chuin dugc xay dung trong khoang ndng dé n.10® mol/l tuyén tinh véi do hdi quy R* =
0,9951.
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ABSTRACT

STUDY ON STRIPPING VOLTAMMETRY METHOD FOR ANALYSIS OF
ORGANIC SELENIUM SPECIES DIMETHYLDISELENIDE

Le Thi Duyen®", Le Puc Liem? Le Lan Anh*

YInstitute of Chemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam

Hanoi Universty of Mining and Geology
“Email: lethiduyenmdc@yahoo.com

This study is to apply differential pulse cathodic stripping voltammetry with the use of
hanging mercury drop electrode (HMDE) for speciation analysis of organic Selenium
dimethyldiselenide (DMDSe). The reduction peak of dimethyldiselenide was obtained at -288
mV vs Ag/AgCI reference electrode in the 0.06 M HCI, 0.2 M LiCIO, /CH,CI, + C,HsOH
electrolyte. Optimization of the analytical method was conducted by manipulation of the
voltammetric parameters (e.g. supporting electrolyte, deposition potential, deposition time, etc)
to reach the conclusion that the detection limit of dimethyl diselenide was 0.195 ppb at a
deposition potential of -80 mV and for 90 seconds deposition.

Keywords: organic selenium species, electrochemical property, dimethyldiselenide, stripping
Voltammetry.
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