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NGHIEN CUU XAC PINH IOT TRONG MOT SO POI TUGNG
BANG PHUONG PHAP VON-AMPE HOA TAN
TREN PIEN CUC BAC BIEN TINH HUU CO

e ThS. H6 Sy Linh®

Tém tit

16t la nguyén t6 can thiét hang ngay cho con ngudi, viéc tim dugc phuwong phdp xdc dinh i6t nhanh,
chinh xdc trong cdc doi tuong thuc phdm la hudng nghién citu rdt quan trong. Nghién citu ciia chiing toi sit
dung phuong phdp Von-Ampe hoa tan trén dién cyc bac bién tinh hitu co dé xdc dinh 6t trong mot s6 doi
tigng. Két qud cho thdy cdc diéu ki¢n 67 uu nhu sau: dung dich nén N,H,H SO, 0,1 M; bién tinh dién cuc
voi mudi p-NH,-C H -N,*OTs 0,1 mM; thé dién phan lam giau 0,0 V; thoi gian dién phan lam giau 30 s.
Cdc nguyén t6' khong cdn tré viéc xdc dinh i6t khi nong dé [M] < 30[I'] (véi M = CL, Zn**, Cu**, Fe**, Fe**,
Cd*, Pb*, AsO,). Pa xdc dinh dugc dj thu hoi > 85%; khodng xdc dinh i6t trong nudc la 3 - 1200 ug/l,

trong thuc phdm 0,05 - 100 mg/kg.

Tir khéa: Von-Ampe, idt, dién cuc bién tinh, aryl diazo tosylat, thic phdm.

1. Dat van dé

Nhu ciu i6t ctia co thé dudgc tinh bing microgam
(mcg) nhung néu thi€u né, nhi¢u biéu hién bénh ly
quan trong s& xuat hién, dic biét 1a bénh Iy tuyén
giap. Theo [5], nhu cau hang ngay cho ngudi 16n 1a
150 mg i6t/ngay. Thyc pham 12 nhitng ngudn cung
cap iot chinh, chi€m kho&ng 90% lugng i6t di vao cd
thé. Thi€u i6t c6 thé dudc gidi quyét bing cic hdp
chdt giau i6t hodc chit phu gia hoat tinh sinh hoc clia
thyc phim: mudi, @6 udng, sin pham banh mi, cic
san pham thit, thuc phdm dong hop...

Dé xac dinh i6t thudng st dung céc phuong phap
nhu chuén d0, tric quang, sic ky, phan tich kich hoat
ndtron va phuong phap Von-Ampe hoa tan (SV) [2],
[4]. Phuong phép SV ¢6 uu thé la dd nhay cao, thao
tdc dé dang va chi phi thi€t bi thap.

Hién nay, phuong phap xac dinh i6t bing SV
chli y&u st dung dién cuc mang thiy ngan kim loai
(MFE). Pay chinh 12 nhugc diém ctia phuong phap
SV do thiy ngan la kim loai doc hai. Vi vay, viéc tim
ki€m cac dién cuc mdi, cling nhu nghién cttu céc dic
diém cla ching 12 modt hudng phat trién mdi, trong
d6 ngudi ta quan tAm dé&n viéc sit dung cac dién cuc
bién tinh, dac biét 1a bién tinh dién cyc bing chat hitu
co. Theo [3] cho thdy cdc mudi aryl diazo tosylat
AN *OTs c6 hiéu Gng bi€n tinh dién cuc tot, ching
¢6 tinh 6n dinh cao, d& hoa tan trong nudc va nhiéu
dung moi hitu co khéc.

2. Thyc nghiém

2.1. Héa chat, thiét bi

- Céc phép do dudc thuc hién trén mdy phan

) Khoa Su pham Héa - Sinh - Ky thuat Nong nghiép, Trudng
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tich Von-Ampe STA cua Lién bang Nga (LB Nga).
Hé 3 dién cuc gdm: dién cuc so sanh Ag/AgCl (KCl
IM), dién cuc phu tr¢g Ag/AgCl va dién cuc lam viéc
Ag bién tinh v6i cdc mudi aryl diazo tosylat.

- HCI, HNO,, H,SO,, KNO,, K,S O,, KI,
N,H,.H SO, tinh khi€t phan tich.

- Cac mudi aryl diazo tosylat ArN_*OTs tinh
khi€t phan tich.

- Dung nudc cat 2 1an dé pha ché cac dung dich.

2.2. Ti€n hanh phan tich

2.2.1. Phdn hity mdu

Viéc phan huy miu dugc ti€n hanh theo Tiéu
chuéin LB Nga (GOST) [1] bing phuong phép kho
nhu sau: can 0,2 ¢ miu cho vao cdc thuy tinh dung
tich 20-25 ml; cho thém dung dich hdn hgp KNO,
va KOH; sau d6 dun & nhiét dd 130°C+10°C cho téi
khi can kho; ti€p theo nung mau & nhiét dd 300°C
trong 10 phut; sau do, tdng nhiét do 1€n 580°C va
nung miu trong 30 phit.

2.2.2. Tién trinh thi nghiém

Dung dich nghién citu chita nén (KN 0,,KS0,,
N,H,.H,SO,), dung dich dém pH = 4,5 dugc chuén bi
va cho vao binh dién phan 3 dién cuc: dién cuc lam viéc
MAgE kidu ex situ (hoac in situ), dién cuc so sanh Ag/
AgCl va dién cuc phu trg Ag/AgCl. Sau do, ching to1
ti€n hanh lam giau bang cach dién phan két tha iot 1én
bé mat dién cuc kiéu ex situ (hodc in situ) dong thdi ghi
dutng Von-Ampe hoa tan va xac dinh E , I . \{iéc ghi
dudng Von-Ampe hoa tan va x4c dinh E.L deu dugc
thuc hién tr dong trén may phan tich Von-Ampe STA
(LB Nga) va dugc diéu khién thong qua mdy vi tinh.

3. K&t qua va thio luan

3.1. Khao sat cac y&u té6 anh huéng dén tin
hiéu hoa tan cua iot
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Qua khao st sd bd, chiing toi ¢d dinh céc diéu
kién thi nghiém ban du cho cic nghién cttu ti€p
theo nhu Bang 1.

Bang 1. Cac diéu kién thi nghiém trong phan tich iot

$ Théng so hlii}yu D‘Zn Gia tri
1 | Thé& dién phanlam giau Eqp \Y 0,0

2 | Thai gian dién phdn lam giau tap s 30

3 | Thé& lam sach dién cuc Ecean \Y% -1,2

4 | Thoi gian 1am sach dién cuc tetean S 20

5 Thdoi gian nghi trest S 5

6 | Khoang th& khio sat Eunge | mV | 0+(-1,2)

3.1.1. Anh huéng ciia dung dich nén va mudi
aryl diazo tosylat

Chiing tdi ti€n hanh nghién cttu Anh hudng clia
tin hiéu hoa tan khi bién tinh dién cuc v6i cic mudi
aryl diazo tosylat ArN,*OTs khéc nhau (vGi: Ar =
p-NH,-C H,; p-HOOC-C «H,; p-NO,-C H,) trong cac

nén khic nhau (KNO,, K,S,0., NH_H,SO,). K&t
qua cho thay do nhay t6t nhit khi sit dung dung dich
nén N H,.H SO, (Hinh 1) va bié&n tinh dién cuc bing
mudi p-NH,-C H,-N,*OTs" (Hinh 2).
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Hinh 1. Sy phu thudc Ip vao ndng do idt trén cac dung
dich nén khéac nhau
Chil thich: 1: N,H,H,S0,, 2: K,S,0,, 3: KNO,
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Hinh 2. Su phu thudc I vao néng do iét trén cdc logi dién cuc khdc nhau
Chii thich: 1: MAGE - NH 2: MFE; 3: AgE; 4: MAGE - NO,; 5: MAGE -
COOH.

Céc nghién citu cling cho thdly, ndng dd t6i wu
ctia dung dich nén N,H,.H,SO,1a 0,1 M, con clia mudi
p-NH,-C H,-N,*OTs la 0,1 mM. Khi ting nong do
mudi diazo ciing c6 hién tugng lam gidm tin hi¢u phan
tich, diéu nay ciing c6 thé do tao da mang méng va
cac manh v& bé mit dién cuc. Vi vy trong céc nghién

citu tiép theo cia chiing toi st dung dién cuc bién tinh
véi mudi p- NH -CH,-N,*OTs* (MAgE - NH,).

3 1.2. Anh hwdng cua cdc chdt can tré

Anh hudng cla cdc chit can tré dén tin hiéu
hoa tan clia 16t dugc ddnh gid qua do sai 1éch clia
dong dinh hoa tan (AI ) khi ¢6 mit chit cin trd so
vdi khi khong c6 mat chat can trg, dudc tinh theo
cong thie: AL=IL - I° [/I° .100%. Trong d6 1 °, I lan
lugt [a dong dmh hoa tan clia iot khi khong co chat
can trd va khi c6 chét cén trd.

Ching toi da ti€n hanh nghién cttu 4nh hudng
cla cic nguyén to CI, Fe, Zn, Pb, Cd, Cu, As dén
tin hiéu hoa tan ctia i6t. K€t qua phan tich dudc trinh
bay & Hinh 3.
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Hinh 3. Ti lé¢ C,/C,- giy 4anh dé&n tin hiéu cta i6t bi
mot so nguyén to
K&t qua khao sat anh hudng clia cic nguyén t&
Cl, Zn, Pb, Cu, Fe, As, Cd dén tin hiéu hda tan cia idt
véi dién cuc MAGE - NH, cho thaly phép xéc dinh i6t
khong bi can trd khi ndng do cic nguyén té Cl, Zn, Cu
nhd hon ndng do ctia idt 100 1an va khi ndng do Fe,
Cd, Pb, As nhd hon i6t it nhat 30 1an.
3.2. X4c dinh ham lugng i6t trong mot s doi
tugng thyc t&
3.2.1. Bdnh gid khd ndiing ting dung thiic t€ ciia
phuong phdp phdn tich
DPé ap dung phudng phip phan tich vio viéc
xéc dinh v&ti6t trong cdc miu thuc t&, cin phéi ki€ém
tra phuong phap phan tich thong qua do ldp lai va
do ding cta né. K&t qua cho thdy do ldp lai ctia
phuong phap cao va do ding dugc danh gia qua do
thu hdi (Bang 2) khi phan tich mau thém chuén.
Bang 2. P thu hdi cia phuong phap khi xac dinh iot

P=095n=3)
Ham lugng iot (ug/)
Mau < Thém Tim Rev
Mau 2 .
chuan thay %0
Nugc mdy 0,3 0,5 0,7 87,5
Thue pham 3 5 6.8 85
chifc ning
Bot thit 5 5 8,9 89
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3.2.2. Xdc dinh ham lugng i6t trong mot s6 doi K&t qua phan tich theo hai phuong phép dung
tuong & thanh phé Tomsk, LB Nga MAgE va MFE Ia tuong dudng nhau. Nhu vay
’ :Fién hanh phan tich ham lugng iot trong mot  phuong phap bi€n tinh hitu co trén dién cuc bac xéc
50 doi tugng G thanh pho Tomsk, LB Ngabang dién  dinh i5t cho do ding tSt khi so sinh vdi phuong
cuc bac bi€n tinh hitu ¢d va so sanh két qua phan phdp dung dién cuc MFE [1].
tich v6i phuong phap GOST [1], st dung dién cuc
MFE. K&t qué dugc trinh bay & Bang 3 va Hinh 4.
Bang 3. Cic két qua xac dinh ham lugng i6t trong mot s
doi tugng khac nhau

Nghién cttu khodng nong dd idt tuy€n tinh cho
k€t qud nhu sau: Nong do i6t tuyén tinh trong
nude 1a 3-1200 mg/l va trong thyc phdm la 0,05-

- — 100 mg/kg.
Miu GOIJSI'?‘m O ";}fﬁiﬁ; phap 4. Két luan . . . S A
(ding MFE) & xuit Phll‘(.jr}g phdp SV xdc dinh 10F bdang di€n
Thitc an gia cAm 0.17 = 0,02 0.18 = 0,02 cuc bac bi€n Einh hitu co c6 do ldp lai va do ding
P4u nanh 0,09 + 0,02 0,08 + 0,01 cao (do thu hoi cao, > 85%).
Bot cd 0,28 + 0,03 0,26 + 0,02 K&t qué x4c dinh theo phuong phép diing dién

cyc bac bién tinh hitu co c¢6 dd chinh x4c va do ding
tuong duong v6i phuong phip chuidn theo GOST,
dung dién cuc MFE.

Khoéng xic dinh i6t trong nudc 3-1200 mg/l
va trong thyc pham 12 0,05-100 mg/kg.

Phuong phdp nay c¢é vu diém 12 khong diing
thdy ngan 1a chat doc hai, 6 nhiém mdi trudng./.

Hinh 4. Puong hoa tan xdc dinh i6t trén MAgE-NH,
& cac diéu kién t8i vu
Chii thich: 1: Dung dich nén; 2: Dung dich mdu; 3: Mdu thém chudn.
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DETERMINING IODINE IN SAMPLES BY THE VOLTAMMETRIC METHOD
ON ORGANICALLY-MODIFIED ELECTRODES
Summary

Iodine is a daily essential element for humans. Therefore, finding methods to analyze iodine in food items
is an important research approach. Our study applies the voltammetric method on organically-modified electrodes
to determine iodine in certain specimen. The results show that optimum conditions are as follows: N H,.H SO,
0.1M background solution; modified electrodes with p-NH,-C H,-N,*OTs" 0.1 mM salt; potential deposition
0.0V; and deposition time 30s. Elements do not prevent the determination of iodine with the concentration [M]
< 30[I'] (with M = CI,, Zn**, Cu*, Fe*, Fe**, Cd*, Pb**, AsO,). It identified a recovery degree >85%; the
detectting range of iodine in water is 3-1200 pg/l, and in food items is 0.05 — 100 mg/kg.

Keywords: voltammetry, iodine, modified electrode, aryl diazonium tosylate, food.
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