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Optimization of Analysis Condition for Monitoring Thallium in Water by

Graphite Furnace Atomic Absorption Spectrometry
CUN Li-hui, LI Bi-ying, YIN Yu-zhong, YANG Hong-liang
(The Ecological and Environmental Monitoring Station of DEEY in Baoshan, Baoshan 678000,
China)

Abstract; Thallium in water was determined by graphite furnace atomic absorption spectrometry.
Influence of lamp current, ashing temperature and atomization temperature on absorbance was discussed.
Effects of adding palladium nitrate-magnesium nitrate matrix modifier on ashing temperature, atomization
temperature and absorbance were explored, and the optimum instrument conditions for determining
thallium by graphite furnace atomic absorption spectrometry were optimized. The enrichment method of
Varian AA2407-GTA120 multiple injection was explored because the analytical method could not meet
the standard in direct determination. The method shortened the pretreatment time of a single sample from
24 h to 10 min and simplified the pretreatment process. The detection limit was 0. 04 pg/L after 5 times
concentration. The linear correlation coefficient was greater than 0. 999, the relative standard deviation
was between 0. 1% —8.5% , and the standard recovery rate was 87.0% — 112. 0% . Therefore, the
method has good precision and accuracy, and the detection limit meets the standard requirements, which
can be applied to detect ultra-trace thallium in drinking water and surface water.
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Fig. 1  Test results of lamp current change
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Fig.2  Test results of ashing temperature change
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Fig.3  Test results of atomization temperature change

TEAGS IR B R B, R AR TR BE 1520k 250 °C
ERFW] IR BEA ] 1900 CHE, A SEA AT DLoE 4
SRk, IR RO . A 5. 0 L JEARECH 7
Ja , BRAGIR EBR 700 °C L1700 °C i RO E 1S 4
I AREETHESIREEE 2 400 °C L 7E 2 200 ~2 400 °C I

- 126 -



www. cnww1985. com

THAE o B R T ORI B S AR AR P A AT AR AL

F3T A %24

AL TF—AF- 6 X BOLEER, WA A

FFAn G I8, R TR D 2 200 °C o
2.2 UFBRIESH

A TAE SRR B B LR 1 7R 260 Ik
BE, TSR AR Hh U ] — B IR AR AR, L2 IE
I, ETHEBEEL, TR A R (] 232, JC

RYEIIGAE R, AR R G IR AR ER HERAA.
®1 UREIWSHIRE
Tab.1 Instrument analysis parameter setting
ST I/ nm HRIERTT A AT HL L/ mA PR4E v [/ nm TR/ C TR A/
276.8 E 3= 8.0 0.5 40 ~120 55
JRAER L/ C JRAEIT )/ JEFACIRE/C | AR /s ki R/ C HHEIE/s | AR/ pL
700 12.2 2 200 3 2 500 2 25
2.3 R 6 A2 (AR K 5 o B A ) R A v R K T

Kt BR A LR A M 7 i AR 4 5 ) LA R AT
M ft RS H F) 15 3000 00 5 194 e /) ¥k 2 {1 e /) ot
o ARTT A H BRR [ P gl RS, A 22 1 2

FICA G K TLAERRAE) B b i FRAEZE5K . 3
T P AT — UHEAE 5 22 UREAE il 2R 1 RO (EL,
BB, BERA— U AR 5 22 UREAE R il 2 i IR

(TUPAC) %45 H FR (D. L) [ E - BRI AR
D.L=K'S,/K (1) 0.161 y=0.007 1x+0.004 1
S g g o " 0.141 R>=0.999 3
P KON AR — 2 BAG KCF30 2 19 R 8L EAL o1y
WA 3, M B B 5 ACE K2 90% 58, hasE S gl
YT ELAY b1 05 22 , E 3R BOR 0 20 s =00
K R7ikmy R 0.02}

2.3.1
Beii e Mk B2 & %2 0.0,2.0.4.0.8.0,16.0
pe/ LIGARUETR W, $563R 1 S0l AT I E , 2k 1l 1
TIFEAHOC R 40 =0.999, ik 20 Yk =s F{E AT T
KB 0.2 pe/L, i BAS T CHiL K FR5E it it b
7Y Hh AR rh AR AR 1 0 AR 38 TR R K TLAE AR i)
0.1 pe/L BARHERRE .
2.3.2 EHEW
HY T o A 0 v A AL B R LR R
SEFREF RS, TN G R o G HL % AA2407 A7

HAE 0 2 4 6 8 10 12 14 16 18 20
W/ (ng L)
B4 ZRHEHERERZ
Fig.4  Multiple injection calibration curve

2.4 BERWE

R FH L B ST 1 437 v, BEHLIR 8 K FH K
VEHRE 0 2 1y b B KR AT 40T , 285 S % ,
VR 5t 1 A e A T W A R, R A 4
[6] e 300 232 SF- 7 BF, B il % S BB A R A E R 22 18
0.1% ~8.5% Z ], FEFL AN 0. 2 ne/L BY%E, AR
L UGHREIRE, B 2R ARk R R FIBCRAE 87. 0% ~ 112.0% Z ), P47 HF K inbrke
SRR AR B SRR T HE O U, T A T BRI IR EER
BIRALRIR S — R THIRAG, B T2 UGHEREERER, 3 4548
PRI 2 , A 2B A A T TR IR A , AR i AL AR HT S 1F, ) D L %2 AA2407
FEVCBCEE T S Y, BAARE RV RTAD TR ] R ) 10 min,  JECFURHOGIEAL [ 42 0 B A2 RIS ACRE R
AR LB AR 1 B 5E ST, 5 GB/T 5750. 6—2006 \HJ 748—2015 tfs

FeHER 28 R GTAI20 [ B ERE BE R W Iy HAOULTR B AR Ll , S vy 2 AR it 19 T914 380 st
2.0 pe/L MRLE FIMGIEATAE L SRR M 20 TN 24 h 4505 %) 10 min, 4k 7 FAb L 72 , A
ASER AR B bR R A E 1 0.0.2.0 4.0, TAMT A G Sham e 3 T AL il i 0aidie T
6.0.10.0.20.0 pg/L, KM LI 4, AT L e SFAMHT A SRR FO4R 35 | R A T Ak 253 30 % 3 85 11
HIZE R E R4 > 0. 999, LR AR BOR . 50 3205 TN HRE . % ELA R RORE B |
Wi S I B AT 5 0. 04 pe/L, /NF 0.1 we/L, MRS K BRLI6 S AR, ] T R A K

- 127 -



%37T% %244 P 2 K HE K www. cnww1985. com
WK B IR E A . 2010,8(5) :43 —49(in Chinese).
(8 kT AN BRH, 5. r AL 1 B
SETH HERELT]). WA 42,2017 ,36(6) 1460 - 466.
[ 1] et XU R, 45 FRHEAY B Fh B9 4B ZHANG Hulyan, ZHOU Lihua, CHEN Qiang, i al.

(2]

(3]

(4]

(5]

[6]

(7]

ETTEWIFELT ] TR ,2009,37(9) 14155 -
4157 ,4174.

LIN Yanchun, LIU Jingyong, CHEN Duohong, et al.
Study on the determination methods of thallium in
environmental media[ J]. Journal of Anhui Agricultural
Sciences, 2009, 37 (9 ). 4155 - 4157, 4174 (in
Chinese) .

FEEITE, R X, 45 BRI K R PR I E Ty vk
W RELT]. 0790 A kAL 2%l 4, 2008 ,27 (1) -
81 -88.

QI Jianying, LI Xiangping, LIU Juan,et al. Advance on
the method determining thallium in environmental waters
[ J]. Bulletin of
Geochemistry,2008 ,27(1) :81 —88(in Chinese).
JEISCHE, A RY , Ih ok, o DK AR AL e i il s ey
BRI E V] BB R RIS, 1991,4(6) 29 -
12.

ZHOU  Wenmin,

Mineralogy, Petrology —and

FU Deqian, SUN Zongguang.
Determination of black list of China’s priority pollutants
in water [ J ]. Research of Environmental Sciences,
1991,4(6) :9 —12(in Chinese).

ABLTAF, Bk 5. 7K o 95 g M AR 280 [T].
WG AL ,2008 ,27(3) ;363 - 367.

DENG Hongmei, CHEN Yongheng. Thallium pollution
and its ecological effect in water [ J ]. Environmental
Chemistry,2008,27(3) :363 =367 (in Chinese).
XURRES , H 1] B, TRIpR. 6 B 7 U S BT i X 5K
WFFEkELT]. +3,2007,39(4) ;528 - 535.

LIU Jingyong, CHANG Xiangyang, TU Xianglin.
Thallium pollution and its countermeasures[ J]. Soils,
2007,39(4) :528 —535(in Chinese).

P, mAREL, A UK. FRBE A T I 43 A S gy
Brii sk ] HuUBE R ,2002,21(10) 682 - 688.
LI Dexian, GAO Zhenmin,ZHU Yongxuan. Distribution
of thallium in environmental media and its analytical
methods [ J ]. Geological Bulletin of China, 2002, 21
(10) :682 - 688 (in Chinese).

Wit AR B 7 1 5 o AR A T R T R
BURERRLT]. A ArPheA (X ,2010,8(5) 143 - 49.
YANG Xiumei. The summarize of major characterize and
developing actuality about instrument analysis methods

and analysis instruments[ J]. Life Science Instruments,

(9]

[10]

(1]

[12]

[13]

- 128 -

Advances on determination of Tl* by electrochemical
methods[ J|. Hydrometallurgy of China,2017,36(6) :
460 — 466 (in Chinese) .

PR, PG 5k, 5. 5 S T oL
e MR AR R R e )], BALKE IS (fhF )
2014,50(12) 1584 - 1586.

LU Shuiping, LUO Yueping, ZHANG Yan, et al.
Determination of thallium in surface water by platform
graphite furnace atomic absorption spectrometry [ J ].
Physical Testing and Chemical Analysis ( Part B;
Chemical Analysis) , 2014,50 (12) ;1584 - 1586 (in
Chinese) .

FAK MR 22 R T T, S R A B TR
ENE R K PR RS L) ], BRI 5
2014,39(12) 130 - 132.

LU Shuiping, LIN Hailan, ZHU Ruirui, et al.
Determination of thallium in surface water by using
inductively coupled plasma mass spectrometry [ J ].
Environmental Science and Management,2014,39(12) .
130 = 132(in Chinese).

X0, ZRBE 2 WAARAT 45, IR PERIN - SR s
WSO 1 I 5 R SR KR PR R [T ], A il
2,2009,28(9) :56 —58.

LIU Feng,QIN Fanxin, HU Jiwei,et al. Determination of
trace thallium in environmental samples by GFAAS with
Chinese Journal of
Analysis Laboratory, 2009, 28 (9 ). 56 — 58 ( in
Chinese) .

XNBE BRSeR, W, S5, BRI SR IR I 5 Tk A
KRR [T]. PREERE 5 B, 2011,36(8)
133 - 136.

LIU Ying, CHEN Xianyi,XIE Ling,et al. Determination

activated carbon adsorption [ J ].

of thallium in drinking water by graphite furnace atomic
absorption spectrometry method [ J ]. Environmental
Science and Management,2011,36 (8) 133 - 136 (in
Chinese) .

FOREES X — Nty EFi %, A A s br s o I E
IK AR TR BGIEL T ] PR I A HL S HR 2014,
26(3) .48 —49.

GAO Xiaoling, LIU Yiming, WANG Ruifen, et al.

Improvement of method for determination of thallium in

water by graphite furnace atomic absorption spectrometry



www. cnww1985. com

SE TR A Y SR TR

% 5 AKAR o e o AT SRR

F3T A %24

[14]

[15]

[16]

[17]

[18]

[ J]. The Administration of
Environmental Monitoring, 2014, 26 (3):48 — 49 (in
Chinese) .

FAVHE, AN, B IS, 45, EIZ MK IR B i
0P S A 5 AR A LM ] BT op [ BREE 27
H At ,2017.

WANG Yeyao, SUN Zongguang, LU Yibing, et al.

and  Technique

Operation Instruction for Monitoring Tasks of National
Surface Water Environmental Quality Monitoring Network
[M].
(in Chinese).

T MRS R H e, S RS AR
JE MRS I E SRR R e e [ ]
2 ,2020,39(4) 416 —421.

YU Lei, LIN Hailan, ZHU Rilong, et al.

different matrix modifiers on determination of thallium in

Beijing : China Environmental Science Press,2017

FR X A7 2R
St

Influence of

soil and sediment by graphite furnace atomic absorption

spectrometry [ J ]. Chinese Journal of Analysis
Laboratory,2020,39(4) :416 —421(in Chinese) .
USSR 28 BT, 13 R T RO e
R AR SR ] a5 T & ,2015,36
(6):71 =73.

LIU Kangshu, LIANG Yixin, CAl Qiu,et al. GF - AAS

determination of thallium in agricultural produce[ J].

Food Research and Development,2015,36(6) ;71 —73

(in Chinese).
X7 Mg, S e, 5. IR SR - PG
A B R T IRCR I K P AL T ). i

%,2015,34(6) :659 —662.
DENG Ningxi, YANG Zhihui, CHAI Liyuan, et al.
Determination of thallium in surface water with mixing
matrix modifier-platform graphite furnace method [ J].
Chinese Journal of Analysis Laboratory,2015,34 (6) .
659 — 662 (in Chinese).

ViaLIR], WRal, 5248 G5 A sl g Wi i o B 5
KEEREELT]. PREE RS 5 1% ,2016,8(3) :31 - 33.
TANG Litong, CHEN Chun, PENG Hua,

thallium

et al.

Determination of in environmental water

samples by GF — AAS[]].
and Forewarning,2016,8(3) :31 —33 (iin Chinese).

Environmental Monitoring

[19]

[20]

(21]

(22]

[23]

XIREL, 25 K. R AR [M]. Jeat:fk
20l S i ,2015.
LIU Fengzhi, LI Yujin.
Technology[ M]. Beijing; Chemical Industry Press,2015
(in Chinese).

Soil Monitoring and Analysis

S, e BT BRI IEOR [ M]. Jesat.
PRI Uk, 2001

WU Bangcan, FEI Long. Modern Environmental
Monitoring ~ Technology [ M ].  Beijing: China

Environmental Science Press,2001 (in Chinese) .

FROEIC BB AL T A PUR MR S — £ 20
Jﬁ?”ﬁl&)‘m‘aYi?ﬂ]%ﬁg%ﬁé’ﬂﬁ&iﬁﬁ%[ﬂ- WY
1E#€,2019,43(3) 642 - 648.

JIAO Shengbing, HU Mengying, DU Xuemiao,et al. The
determination of trace thallium in soil by graphite
furnace atomic absorption spectrometry ( GFAAS) using
ascorbic acid as a sensitizer [ J ]. Geophysical and
Geochemical Exploration, 2019,43 (3):642 - 648 (in
Chinese) .

WRRA. A s 5ty WSO 15 7 0 S A 46 it A T
L] rpridEe s, 1999,18(3) :27 - 30.

CHEN Tianyu.
cesium iodide by graphite furnace atomic absorption
spectrometry[ J |. Analytical Laboratory, 1999,18(3) .
27 -=30(in Chinese).

SRR, . I R E A SR R T IRSO T
[J]. g7 3h TA MR 7%, 2016,34 (4) 302 —
304.

ZHANG Qinlong, GAO Ge.
absorption spectrometry for determination of thallium in
blood[ J ].
Occupational Diseases, 2016, 34 (4):302 - 304 (in
Chinese) .

Determination of thallium in crystal of

Graphite furnace atomic

Chinese Journal of Industrial Hygiene and

- 129 -

SERE(1969 - ) B AR, KEFEA
B, R TR, @K, FZWE 5 I R
AIETWI,

E - mail:416615536@ qq. com

155 B #9:2020 - 09 -
&[5 H #9 :2020 - 10 - 09

EERN:



