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Determination of Lead Content in Tea and its Extract Based on the
Technigue of Situ-plate Bismuth Film

CHI Miaobing, YANG Xinan, ZHANG Wangbing
(School of Chemistry & Chemical Engineering, Anhui University of Techology, Ma anshan 243032, China)

Abstract: Bismuth film modified glassy carbon electrode was used for working electrode to determine trace
Pb*" in the tea and water extraction by differential pulse stripping voltammetry (DPSV). The results showed that
there was a good linear relationship between peak current and concentration of Pb** in the range of 5-300 wg-L™',
the regression equation was 7,=0.023 6 p(Pb*)—0.098 4, and the detection limit was 0.39 wg- L™, RSD (n=11)
was 1.98% and correlation coefficient »was 0.999 2. The rang of Pb*" contents in tea was 0.53-2.98 mg- kg™'. The
standard addition recovery for Pb®" in tea and its extraction ranged from 91.5%-113.5% and 93.6%—99.5%,
respectively.
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1 SEIERSy
1.1 5l

HLAb 2 T AR ol (T R AR AR AT BR A A, 8428) 5 HEL T 43T K1 (A 5t 38 2 ) B K- A7 FR S 7], BS1248);
MDS—10 57 38 5 G0 T A (T BT U A B A ml) . HERRFRER 0.011 g %Ak 4T, LA 5 mol - L' fif§ iR
5mL, #2588 F7KEZS 2 100 mL, 15 0.100 g+ L™ PO ArifEfitt 23 , (5 FH s SR B i ey =0 e
PREL0.022 g TL/K AR %S, 1 Tid 5 0.1 mol - L™ 2R, % 45 %2 250 mL, 45 0.020 g- L' Bi" i 25k . S50 fir HI
IR BRRR H IR LG, s A Ry A ATl SE e FHOK R 2 B K . SR i BB i L33 FH E K2 30
VRV, P B KRR I T
1.2 BUERZESNEF*

PLBE AR AR (GCE) U FIH SR HL Ml (SCE) M 2Z4H A%, — rtle H Akl i R 40 . A FL A 240 i A ALO,
Frbs GCE UG 2 BRI, SR8 )5 MR AETC/K BN 25 85 F/K 468 75 2 min, FRIEVET ¥ . R IEPRE_E ik = Bl
BAGAH PO I B A EIR G 7E— o & AR AL T A TR B, FRAE-1.6 ~0.6 V B A 725 3 ik
MR IO SR k. S, T-0.3 VAR 30 s, (AR e AR A5 2055 1k, BRIl Ses s &2 (] .

R TR, SO R 4G T S IR BAE Aii HE B (PANT/GCE) Fll4x 164 i M (Auw/GCE) . 7 PANI/GCE i 11t
TS I (1) B F AR O R B — R R IR A5 TR ) — A R 45, 17— P R A 74 i 7 P AR A5 5 Aw/GCE
SR AR AT RS L B e A T A, DA— 2 1 R L TR TS
1.3 HmRESLE

WA B PG eI R N R LR Bk K1 WRERIER
WS A T A AR, R B e i . VERRRR Tab. 1 Program of microwave digestion
B3R 6 A5 45 1.000 g TR PUF 2 i, A I /W TRLFE/C fi} i1l /min
10 mL HNO, 1 I mL H,O,, & T iR #b Eim 1 400~1 600 120 6
PE R SRR, B R A 2 A iR 2 400~1 600 150 3
A T AT RSP 4 1AL S A R A T 18 & 100-1 600 1% i

DA . TR R TR IR AT R, EE RIS
Wl mLAf . RaHREYEE%LE 225 mLAEEY, 3 A 0.20 mL 0.020 g-L'Bi” i, 1.25 mL
2 mol- L @A, R B T AEES , T A5 B & s b, IS 11

YHER PR B 26 FHATER BE R A4 1.000 g 6 FPASIHT- 200 mL BEAR 1, i A 3B 97818 7K 100 mL, 3232 15 min
J& B 10 mL FE SR T 25 mL 648, FEATAC0.20 mL 0.020 g+ L' Bi¥ ¥4 , 1.25 mL 2 mol - L™ 404k &k v
W, L BT AOE R, T AR R TR O i oA, I EAB0RI S v R

2 XWEREITIE
2.1 AEMEIRYEERE
L2 mol- LGB A S Hp L i o, o ' AR AL
MV, AR 0.01 V, fkePiE S 0.1 v, kb
[i) P& /2 0.5 s, HL & A2 B[] 300 s 1y I 45144, %t
250 g L' PO FEAS [RIME G P0G i B Al L A 1 7%
WERE AT, W L s, R LA AL 7R
Bi/GCE Hit}_F Pb*F—0.65 V Ab A — 5 i Hil , HI%
TERAT, Vs 1 M L U K 20 47 nA. HHEE TR
M B GCE(H A B —0.59 V)T &, Wi 1 {5 541
F& T 3 4% Z£ 47 ; A PANI/GCE #H Ho (H 04 07 B
-0.72 V), 5 S HREEES T SMHUE, X—HEH
HFE—EWHEBEBEAT, S5 5P 864 B SR AE R
Jﬁ% {u T 7:}:( %E‘ % é}_\ [10] , }J\ﬁﬁ 1}% {f sz7'£ @Z Eﬁ EE 1;& Fig. 1 Selection of modified electrodes
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A E AR I RIE BRI T 7 ik R AU LA S AR . Uk, SCI0 %5 BI/GCE i T AR .
2.2 BUZESHMAL
221 EEBA
TE HL A L 2 mol - L G Ak & Ry S A o, FE 7 3G 2 0.01 V, BK PR 2 0.1 V, ki B2 0.5 s,

B AR 300 s, AYPREIA IR 250 pg L, Z5-1.6~0.6 VL HE N A A & 4 HLA7 (potential) Xif Pb> I H1 4 Hy,
TLIIRZI , 25 5 AN 2(a) . HNABER Po™ (13 H 6 L R o A PR T IE RS, R e SR8 s S U T R
P, AR IE R AT H A B B SO Pb 78 R R I TTORR, SO 04 s i/ N BRI,
SRR EE-1.2 Vo E SR,
2.2.2 EEHE

T 1 50 S A T, AR R VA RO B S s SRR TS LT, 558 BRI [R) 0~450 s 3 [l P X PO o 375 4 U
LR A5 IR, 25 SR AN 2(b) . MR 2(b) R AT & HE , & SRR E] 4 300 s A Pb™ A7 HH 06 H 37 8 B 5 KT 5 AR 4 e
FE U U IO R L TR, P AR s ] e L S s i AN R PRI, SEBG BRI 300 s Sk AR B[]
2.2.3 BkpiERE

HoAl S A1 NS, R BUNK I 24 0.05,0.08,0.10,0.12,0.15 V, 435 bk il 2 X6 Po> ity 375 HH s v, 375 116
SR, S5 RANE 2(c). Y Bk IR EE R 0.10 VB, I P> (193 H U6 LV M 58 wA, A EE 0.05 VM R T
30%. PRI, SEB6 FR % 0.10 VN E Bk b B
224 BiBRBRRERE

HEE0~320 we LT Bl N BT AN ) Jo v X6 Po> 35 HE I R 3 B 52 I, &5 SR AN 8] 2(d) e 24 BiY o B
MOIENNZE 160 pg- L7 I, Po> A9 tH I HL AN 15 wASE IR 57 wA 5 PR 0 B 5T 5t Wk B2 IS, 925t H 3 D0 bRkt
TRE. BT I, AT REEUETE B B BN IS SR AN AT P TR 5 112 B v R L i, B
AR JE I 22 BHAT Pb A3 HH Y Hi I, SC0e b e B T AR R 160 pg L

B2 & EFmmr
Fig. 2 Optimization of determination conditions
225 NIRAIERE
K 2253 Bk s iR AR 283, 43 51k Po™ 7E R B3 6l 4 0.01~0.5 mol - L' Y HNO;, HCOOH, H.SO., KCl,
NH.CI } HAc—NaAc 55 6 Fl L i JiT 3 A8 00, 25 SR &l 3. Po™ 7E HAc—NaAc /i i Fh s H F Ui i KON
it 4 pA A NHCLHIEEIE 2T 60 A, it 5258 h%H 0.1 mol- L™ NHL.CI/E M HLAT T .
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B3 frRA%EE
Fig. 3 Selection of medium

23 FHMEW

TEEEHAI-1.2 VB 300 s B iEEE 0.10 V BT R 8 160 wg- L' A& 0.1 mol- L' NH,CI
HLA T 5230 S5 R ER ST 25 rh iy AR 8 7% 250 g - L' PO BOAS I T A5 00 . 459231, 100 mg- L™
)K", Na",Mg*",S0, " ,Ba’",HCO, ,Cl fI50 mg-L"'fY NO; ,Al",PO, ,HPO, 5 mg-L"' Ag',Cu”",Mn* 4§
B AEFE AT R 22 7E 5% LA, X 22 43 Ik i th AR 28kl e B 8 - S T AT T4
24 tEMZ KUHREEEE

fic B 2R 41 i e 5~300 g - L' A Pb> i if
W, RS SE IR EIC | DAY B8 7 o Vi B A A A
X RN H ) 2 4 Bk s S AR 22 08 i d S A A
bro (E4), UGS ZE TN

1,=0.023 6p(Pb*") - 0.098 4 (1)

Hodr: 128 P IEHLHT, pA; p(Ph’*) A Pb Y vk
JE,wg L' AHOCEME R E=0.998 4, K5 i FR ik 3|
T0.39 wg- Lo i FH R — R B B A X 250 wg - LY
Ph> A I AE 110K, AR BRI 225 4 1.98% o

2.5 FRESSHT R INAR E K SE1e B4 KNG REREHE TN AR E L
T D 157 8 s ok AR T 6 Tl AR [] 72 b 25 I DA % Fig. 4 Standard curve of lead ion with different
B R I SN 2,3 R . 2 mass concentrations

IR i H A T R VR B AE 0.53~2.98 mg kg ™' 2Z 1], iAR EHSCRAE 91.5%~113.5%2Z (8], A5 H Py b ok HE 4
HnbR FTRCRAE 93.6%~99.5% o -0 2 A i B B v O 22 360/ 0N , [RDISCR AR T 4 v , 1 B 2 LA S0 1 VA
B, AT LU T2 bRkt b Po B9 2
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Tab. 2 Total content of Pb*" in tea and results of standard addition recovery experiment

p(Pb”)/(mg-kg™)

- ; o

i e P Tt = e
(i %is AL 0.53 2 2.46 96.5
HIRH TLAR AR 1.51 2 3.78 113.5
INENF RIS 2.09 2 4.04 97.5
w B LRl 1.96 2 3.88 96.0
WL AR 2.98 2 481 91.5
WRIAR WS 2.67 2 4.72 102.5
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Tab. 3 Analysis of Pb’ in extraction of teaand the result of standard addition recovery experiment

p(Pb™)/(mg-kg)

¥ LI e 3% /0

i e ST it it b e
PUE I ARSI 0 10 9.47 94.7
IR YLK 0 10 9.83 98.3
NEJNF GRS 0 10 9.36 93.6
EIIEETES LR 0 10 9.95 99.5
[Ny TR LR 0 10 9.62 96.2
WRIA A RS 0 10 9.74 97.4

3 45 e

1) 1) Ti] A7 405 it 8 — 22 4 Ik o 5 1R R 22 9 36k PO> AT 5 , Fe A S I B SR —1.2 V, & FE I (]
300 s, Bi® i B O 160 wg - L', 0.1 mol » L™ NH,CIAE Ay B A Jii , £ 4 Y1 il A& 5~300 pg - L', K6 H FR hy
0.39 wg- L AHXFrifE i 22 4 1.98%

2) 43T B 6 AN R 7= i 2% - HR 4 AS (R RR B A9 o™, (S8 7 3 i 28 A L RE DAY 5 2R3t 4 v R A
AR T RVIKEA AP,
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