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2 SERERSY 2.2 FRAERILH
oS DLH

1) Na, SO, bR, HERFR I 105 CFF
f 25 fH H 1Y) Na, SO, (SP, [ _F V358 — )
0.2959 g, l IR KB TR %, ¥ A 200 mL

2.1 SRR TIEEH

S B TR T35 1o R, RS E R SOL k&, W E
h1.000 g/L i FH Ry i B i B SOT~ v B 43
F1 PR R AR 4 0.25.50.,75 100 150 mg/L fb7ifEs M7
Table 1 The instruments and their optimal working con- Wi o
ditions 2) KCI(GR), #f1 [# _F # 1 7 — s NaCl
o [CAP 6300 DUO MBI (GR) , 17 24 4 W1 fb 2% 1 ) 4 B 24 i CaCl,
fe *%i;;ﬁ;ﬁ;“ (AR, 5 M6 26 2% i ) 0 5 A B8
Py S MgCl, -6H,0 (AR) , KT R 25 M Ak 7 11X 55 A
ZAbds =R
RF %/ W 1150 PR F
WHS i/ (Lomin ™) 15 3) SEG /K R FL B oK, B AR
B PE/ (Lomin ™) 0.5 18. 2 MQ-cm,
Bt/ (Lemin ™) 0-35 4 A% 3T R B4 TR 8K 1 7K F Ak 2 20 1 1
L W/ (romin”") 60 m#E2.
BT T = K
F2 RAAKKEIEEA
Table 2 The chemical composition of natural brines mg/L
Ki's K* Na* Ca’" Mg** cl- S0;°
1 5 455 88 499 16 041 1361 171 820 259
2 86.79 861.9 4.05 137.8 483.3 557
3 2526 20 584 11.59 83.50 30 655 2 170
4 120. 1 2298 34.99 179.8 1802 3 066
5 475.8 4031 16. 40 272.8 3 443 4015
6 4019 46 270 344.5 3 643 82 010 4591

Bf S ) 3 2% 4r Mk & (S 180. 731 nm,
3 LER A S 182.034 nmA1 S 182. 624 nm) [ & 5 BE(H
ALLE H,S 180. 731 nm K S ¥ fiy R i 4k,
S 182.034 nm IR R Lk, WAk, 4~ ik
3.1 SIiEZmk .
SRR AR $£S 182.034 nmly S BT

F3 G T M SOL FRUEFE R N 50 me/L,

R3S HHTIRLA K 0

Table 3 The emission intensity of analytical lines for S

S By HriEE/ nm S 180.731 S 182.034 S 182.624

LR By SRR/ (Cls + S71) 1 657 1497 406.8
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—41 807" PRMEFRAEE I, W49 0.0, 5
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- AES LsE 2l bR 28 (18l 1), Hgk vk
FIK 2 #k 0.999 773, iy b Al £5 SO;~ 7E
182.034 nm 4b iy £k ML Fl b 0. 032 4 ~
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Fig. 1 The linear fitting figure of SO;~ standard solutions for 182. 034 nm
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(7 T LA B 3R 0 S, SOLT Y m A i ) h
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CL™ %} SO3~ M ¥4 f T3y, B A7 s
FE R G E, T RIHAK, 24 S0%
(4 IR/ N T 95% B, JLA7 s T X SO5 ™ il
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Table 4 Effect of coexisting ions on the determination of SO}~
Jits i@ﬁ% S03” S0;™ 1y Jifz ﬁﬁ% S0;° SO;™ 1
o THE HUEES s ELES — T HUEES ] i
/(mg-L™") /(mg-L™") /% /(mg-L™") /(mg-L™") /%
0 40.15 100. 38 1 500 37.01 92.52
50 39.99 99.98 2 000 36.92 92.30
500 38.86 97.15
. 1 000 39.27 98.18 0 39.86 99. 65
K 1250 37.22 93.05 50 39.36 98.40
1 500 37.01 92.52 250 39.05 97.62
1750 36.54 91.35 500 38.82 97.05
2 000 35.98 89.95 760 38.32 95.80
Mg 000 38.19 95.48
0 40.16 100. 40 1 240 38.16 95.40
50 40.16 100. 40 1 500 37.87 94. 68
. 500 39.17 97.92 2 000 37.59 93.98
Na 1 000 38.33 95.82 3 000 37.16 92.90
1250 37.30 93.25
1520 34.02 85.05 0 39.71 99.28
1750 32.86 82.15 50 40.44 101.10
2 000 31.81 79.52 500 39.68 99.20
1 000 39.03 97.58
0 40.12 100. 30 L 1 600 37.01 92.52
o 50 39.21 98.02 2 000 36.54 91.35
Ca 250 38.80 97.00 2 400 36.00 90. 00
500 37.68 94.20 3 000 35.51 88.78
720 37.20 93.00 4 000 35.35 88.38
1 000 37.13 92.82
RS EEIREY T
Table 5 Analytical results of sulfate in a certified reference material
1o g 2o s
BRI G S0 IR R OCWER i
/(mg-L™") /(mg-L™")
50 979.5 -2.05
GBW (E) 080266 1 000 20 1016.2 1.62
10 1 005 0.50
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B KRR 200 £%,2 55 B 10 15,3 SR 25
i) FEAS S G Ty vk SR AT RS %% B R A ] uag 5
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104. 4% , UL A D5 15 A o] 52, 38 F T 4R 0
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Table 6 Results of precision and recovery tests

SO;™ MisE RSD SO;™ A& SO; ™ PMEE [a] i %
rﬁ]kzﬁ% 4 4 4 K
A/ (mg- L") /% /(mg-L™") /(mg-L™")* /%
1 2.180 +0. 055 98. 1
1 1.199 2.19
1.5 2.698 +0.013 99.9
2 59.39 0.54 50 111.6 +0.07 104. 4
3 91.41 0.65 50 142.1 +0. 45 101.4
COEIME + AR R 2

SF ICP — AES ¥:F1H 42 100 5 & AT A A 2
WEE, F£7MEEEE,ICP - AES & H
SEEENERY SR, TR EFEER,

3.6 FiEXftE
BRIt ok ) KIR KK 4.5.6 5, 7

RT INEXLH
Table 7 The comparison of the methods
I B E ICP—AES 35 fH AHXT R 2

/(mg-L™") /(mg-L™") /%
4 3 066 3132 2.15
4 015 4 135 2.99

6 4 591 4 561 -0.65

4 2 B S 3k
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Rapid Determination of Sulfate in Brine by ICP - AES

CHATI Xiao-li, LI Hai-jun,RAN Guang-fen,BIAN Shao-ju
(Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining, 810008, China)

Abstract ; In the present work ,a method for determination of sulfate in brine by inductively coupled plas-
ma-atomic emission spectrometry ( ICP — AES) was described. The detection limit for 182. 034 nm and
linear rang of the method were 0.032 4 mg/L and 0.032 4 to 1 000 mg/L. The effects of common coexis-
ting ions on the determination of sulfate were studied. The method was verified by analysis of national cer-
tified reference material ,and the result was in agreement with the certified value. The method was applied
to the determination of sulfate in brines, the relative standard deviations( RSD,n =11) were lower than
2.2% , and the recoveries of sulfate were in the range from 98. 1% to 104.4% . No obvious systematic de-
viation can be found between the proposed method and the gravimetric method.

Key words:ICP — AES; Brine; SO;~
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