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& A E R U E, IRUERSAR P EE i
AR ZE Y 70 mL, ARSI A iR $h 25, 2 AR
/NTF 50 mL RV 40, B8 A 100 mL )i, a4
A1,
1.2.2 e

RS 1o PR CRURE iy T1 5 3 g PR 2 A
#) T 100 mL ] EEEMR T, A 100 g/ L FeCly 15 %
0.5 mL,#h R 5 mL, B FHL AR _Fin#E 50 +5 C%
REILT WA H,S0, (1 +1) 15 mL, AR 7 i £5 28
JEF A 50 mL L@, inglizk 2245 35 mL, g4k
PRV (5% )2 mL, IR 2] J5 ## & 5 min, T A W5 2
5 mL, 7K E A ZE 50 mL, dER T A 5. 00 mL HIJE 5
TR (MIBK) | #R3% 25 0 3 min, #1853 )2 . 7088
AU, A8 BRI

1.2.3 ¥y
RFELERTR AR R IA AL B S 72 =

BRAFEAUE T, AR BB T1 58 2 S84k TP ffi
TP FERR - TSR A 5 2% AF R A2 B[ TIBr, ] ~ it BH
BF 5 T LR T S R ( MIBK) A 2 UG, KB
B[ TIBr, |~ FEE B B8+ MK AH 53 58 & 46 T A PLAH
o CE 2 A UG T S i e e A o
FEW R fbes e WX (1) ~(8),

FeCl, +3H,0 =3HCl + Fe(OH), | (1)

TL,0 +2HCI =2TICI + H,0 (2)
2TICI + H,S0, =T1,S0, +2HCI (3)
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Table 1 Setting parameters table of graphite furnace
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Fig.1 Graphite furnace atomic absorption

spectroscopy
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Fig.2 Effect of ashing temperature on absorbance

of the sample
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Fig.3

Influence of atomization temperature

on absorbance
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Fig.4 Effect of reagents on thallium enrichment
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Table 2 Results of thallium determination at

different primary weight elements

BRI POUE A RebniEllE

HAFILHE .

WL/ g /g H/ g

1 000 4.82

Zn 5.0 2000 4.89
5000 5.03

500 4.80

Fe 5.0 1 000 4.81
2 000 4.86

500 5.02

Ph 5.0 1 000 4.83
2000 4.87

500 4.86

Cu 5.0 1000 5.08
2000 5.06

500 5.03

cd 5.0 1 000 4.91
2000 4.89
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Fig.5 Thallium standard working curve
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Table 3 Sample precision test data table

il S A ol
' I {8/ PIE, bRrERZE RSD/%
mg mg SD/mg

=

GRS

30. 20
29. 48

PRGN 31.05 30. 13 0.58 1.9
30. 07
29. 86

38.58
39.15
SR 37.16 38.51 0. 88 2.3
39.42
38.25

TERFIRAE HO AR bR M, 4% L3 73 A 20 3R
AT DR IR A R A 4

Hie 4 ml AL AR ] iR ik 21 95.2% ~
102. 1% K583 3590 1. 9% F1 2. 3% , WA SR
JRVA A T 532 00 52 6 00 38 o S A 5 40 A A

R4 BUREIAR SR
Table 4 Test data table of sample spike

recovery rate

FE B/ bt/ DI SE/ MErRE mIfeR/
{l/mg %

mg mg mg

s 86.72 50 134. 32 47.6 95.2

AR 16.28 50 65.94  49.66 99.3
BERGDT 30. 20 50 79.20 49.00 98.0
JE s 38.58 50 89.64  51.06 102. 1
Bl 52.36 50 100.29  47.93 95.9
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Xt ZETE IR 22 AP Z N IR R L S

RS AEHrEE RS ICP-MS AR L
Table 5 Comparison between data with ICP-MS

instrument test g/t

Contr AA 800D

R b2 TR ICP-MS P E 454

A BRI 5 2 2R
Kbkl 1 22.32 22.87
JERIR 2 22.16 23.06
JHR 54.32 60. 01
ediebics 81.18 88. 50
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A2 AT . — b2 i 4l B R T i S P 2T
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(TR BEBE A7 SRS IR Y 173 o7 B 13, FF S T 7% &2
A B IE AL E G A > R A REAL , 7E S IR R
TR B B 36 T A 555 O RE Ak 1) ot B AP AE S A AE
J AU AN T2 42 1 [R)

BT R A ok R — ) % R —
S PR LAk 2530, 90k 23 R0 43 B 25 2R
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Table 6 Comparison table of the test conditions of the various analysis methods
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Determination of thallium content in zinc containing intermediate materials of zinc
hydrometallurgy by graphite furnace atomic absorption spectrometry
JIN Zhong' , GAO Pinfang' , ZHANG Yuchen', GONG Yanfei*, ZHUO Jiejun', LI Yanlong’
(1. Chengzhou Zinc Smelter, Gansu Changba Non-ferrous Metal Co. Ltd. , Longnan 742508 , China;
2. Baiyin Nonferrous Group Co. Ltd. ,Baiyin 730900, China;
3. Northwest Research Institute of Mining and Metallurgy, Baiyin 730900, China)

Abstract; Thallium and its compounds are highly toxic. There are environmental pollution risks in the production
process of zinc hydrometallurgy process. However, the existence of thallium in the intermediate materials of zinc
hydrometallurgy process is complex, and the content is low and unstable, which makes it difficult to track, monitor
and detect thallium in the intermediate materials of zinc hydrometallurgy process. In this paper, iron salt and
potassium bromide extraction were used to eliminate the interference of thallium determination by complex matrix
components. The [ TIBr, ]~ complex anions formed by TI’* and Br~ were quantitatively extracted by methyl
isobutylmethone ( MIBK). Finally, thallium in the organic phase was determined. By optimizing the instrument
measurement conditions, the graphite furnace ash temperature was 400 °C , the atomic temperature was 1 650 °C
thus realizing the accurate determination of thallium content in the intermediate materials of zinc smelting process.
The detection limit of the method was 0. 27 pg/L, RSD <10% , and the added standard recovery rate was 95.2% ~
102. 6% . The method was verified by the national standard material, and the results were accurate and reliable.
Key words: graphite furnace atomic absorption spectrometry; zinc hydrometallurgy; thallium; detection; sulfuric

acid- potassium bromide medium; methyl isobutyl ketone; extraction; recovery rate



