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AS19 FHE T/ B (4 mm x 250 mm) , AG19 [
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Table 1  Retention time and separating degree of different
eluent ions
SRR R R BE
WUEWRS T HHT ¢(KOH)/(mmol - L")
20 25 30 35
ol tg/min 4.68 4.28 4.36 4.12
Rg 2.87 3.04 3.57 3.30
S02- tr/min 6.26 5.99 5.91 5.42
Rq 1.98 4.79 6.41 6.45

2.3 DR R

IRV ) 8 T T 5 1) 4 8 R R AU A —
FEISENR o AR SCHE 38 5 0 U A0 B Ibk kv 132 2R 30
mmol/L J3ERE F , LI #E(1.0.1.2.1.4 1.6
1.8 mL/min) %t 8 743 B B UEA T 2, 25 R 54,
R TR) ) B R BT R A0 S o (HLIA A, R
RO R, 2 /)N, H 6 o [ K 5 224 9 i 42 g 3
1.6 mL/min [, JELRTFURTEERS , R MHRE FAG 5 I T
K, BGIE SR, AT AR i, ik
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1 mg/L (AR UETR G W, MU B 2,10 .20 .50 ,100
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BT CL 77 s B A 0. 01 mg/L, SO~ 175 1%
K R 9 0. 02 mg/ L,
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Table 2 Detection limit and determinaiton range of the method

5 Y o Kz HBR/
T ] SHHE HERN 1
p/(mg- L") (mg-L°7)
al- 0.1~200  y=0.2938x-0.1837  0.9999 0.01
SO3°  0.2~200  y=0.2151x-0.0177  1.0000 0.02

2.6 JiiEKEEIE
PEEE CL™ 1 SO;™ A RARBIT HE i 1 1, $i 1]
Fan o M A ERAE AL TR AT I 2 10 YK, 1158 10 k1
T30 5E YRR RS BR 22 (RSD) |, D7 EERG %5 B2 L3R 3
Cl™ B RSD /NT1.5% ,SO; ™ f#) RSD /NT2.5% , 3
56 DZ/T 0130—2006 € 1 57 £ 7 5% 56 28 I 28 ot
IR 2K
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Table 3  Precision tests of the method

BRI cl 803"
W A/(uS - min)p/(mg - L™") A/(pS + min)p/(mg - L")
1 8.5l 30.05 4.679 22.8
2 8.62 30.42 4.815 23.43
3 8.803 31.03 4.759 23.17
4 8.519 30.08 4.784 23.28
5 8.73 30.79 4.524 22.08
6 8.587 30.31 4.633 22.58
7 8.883 31.3 4.813 23.42
8 8.718 30.75 4.715 22.96
9 8.636 30. 47 4.598 22.42
10 8.791 30.99 4.691 22.85
EHIE 8.68 30. 62 4.701 22.9
RSD/% 1.37 1.30 2.04 1.84
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TER SRR FE i rp 43 A 3 FhoAS [ vk B2 1)
CL™ 1 SO ™ IR A AT I , I [m1ACIR 56 45 5 UL
F4, Cl[HEICE H 100.9% ~102.5% ,S0; " [ 1]
W%h 102.8% ~104.1% ,

4 bsmBeRLs
Table 4 Recovery tests of the method

-1 i
- p/(mg L") % ZFj:{j
Femmdm ke [l [l 4/ %
8.00 8.07 100.9
Cl- 7.69 16.00 16.39 102.4 101.9
40.00  41.00 102.5
8.00 8.33 104. 1
S0%- 6.08 16.00 16.44 102.8 103.3
40.00 41.21 103.0
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Table 5 Comparison of analytical results of elements in samples

w(Cl™ ) /% w(S03)/%
FE ST -
AP EEREW R A9k EDTA Bk
RE 1 1.57 1.63 3.75 3.71
FES 2 2.38 2.44 8.14 8.37
FEf: 3 10. 65 10. 58 5.67 5.58
FEG 4 4.43 4.42 2.35 2.24
FESL 5 5.86 5.70 1.87 1.92
FEEh 6 0.36 0.45 12.65 12.78
3 &5

ARSNGB 3 3k T R AR B S )
M, — XV, [RIBHI 2 CL™ A SO~ AR AF gt o 1
FRGET5 0L DRt FEAF AN RE [ I R 5 A of 5 ) [l
B, 52 AT AR EG, A5 i L™ A SO, IS
H PR B LR RE 20 AT 053 20 A 100 A7 T 250 £ 5
SRR A o4 A 22 1123 BT 5 2 4900 T 56 R B 0512
HATERAE (T o ek R, BB R S A
A8 A TR i (14 20



554 4 FAMEE, 45 B T A RSN K AR S8 T B IRAR 5 F32E

ART5 R T A I R IR A VAT % (9] SRTToik. B 1 (3 I e SR Al B AR AR B S8 1

I K, 7 5 X R S T I B0 B HELI) A QIR 2011(1) : d6 47
FOFMULGE, T 0. BTGk g% [10) BAUR SR, BT Rl - & £ Gk
A5 FIRTIE AR 28, 3 T 1P T R4 TR A R L

4 ,2011,20(6) : 30 -32.
[11]  OFBASE, R, i 40 3 F 5 o 0 e A HLE R
JEEBI B )], 4Hrik2:,2005,33(2) ; 187 - 190.
[12] i 2, T B . 400 50 B €6 535 0 8 99K 4 NI A

G B 5 (AR B TR AR L A R AR TR A ) A
TE e it EON B — R I o

4 SE R YR T 0% B T (). 4 AT 1K 2%, 2002, 30

[1]  TEEFERLEE. 7 YRR M]. 1974, (12) : 1497 —1500.

(2] skmeM. ROAA BRI & g pudme ], LT [13]  BARMGS A0 . BT Eapsil e 30 T e B B
B 5N T ,2004(8) : 32 -34. FLI]. AR5 A5, 2008 ,44(5) : 409 —413.

(31 E P s 7 2 i 2 KRB g CL7 [J]. 4l [14]  WKER, FEHFIE. BT (5 v I S 25 T JF 0k 1 0 3L R
Tk, 1988 (1) ; 41 -43. R B E LI P E A5 24 3, 2008 (6)

(4] BRI RERBEALES ST T]. Sl Toll 1984 (1) : 65. 1037 - 1038.

[5] T, JKOROH Ak BN Bk R AN IR BE (1 4 BT 7 (157 JHEiW, £ 55, 5. $OKMf - 85T @38 0 5 % 48
ST T ] B BH 7 2 B 2 4. B SR B 24 i, 2004, 0 b, 5 R b i L SRR [T ] AR S AR,
3(9): 47 -50. 1989,13(1) : 61 -65.

(6] SRAS, T, I RS P RR SR 1 B T ik ik [ U], [16]  FEL0h, KR YR, BRI, AR, BT (0 1% i [ B ) o2
WL B2 ,2012,24(3) : 93 -94. AR R B B IR [T ] SRR 2R AR, 2007

(7] PN PMESE, AL, EHIES, AL AL, 220k, B F (2): 103 - 105.

AR TR KR K P R BRIRAR AR B 2 [17]  JAg&, Fil, L. HEim S0 B 7 @ik 5
e (] Aol 5 4R, 2004,27(4) = 89 -90. 5 U R AR B % WLICHLRA B 7 [0 ], e Wi k2,
[8] 2Pt B FHEH B ML AE R IR0 i 7K ik v 9 7 A B 2008,36(11) : 1521 —1525.

B ARSI D] st Jeatfg TR, 2012.

Determination of Chloride and Sulfate in Trona Ores by
Ion Chromatography

WANG Mei-ying, WANG Min-jie, LI Peng-cheng, LI Yan-hua, DU Xiao-ran
(Key Laboratory of Precious Metals Analysis and Exploration Technology, Ministry of Land and Resources,
Henan Province Rock & Mineral Testing Centre, Zhengzhou 450012, China)

Abstract: Through the determination of chloride and sulfate, the contents of salt and sodium sulfate in natural trona
ore can be obtained. At present analysis methods are inefficient, causing disadvantages, such as having a time-
consuming process, easy pollution and low production efficiency. This study establishes the analysis method which
detects chloride and sulfate in natural trona ore by the ion chromatography-suppression conductivity measurement.
The anions were dissolved into the solution by hot water and the chloride and sulfate were separated by using AG-19
type anion protect column and AS-19 type anion separation column with 30 mmol/L. KOH as the eluent. The
interference from carbonate ion was eliminated by a Carbonate Removal Device (CRD). Under optimal conditions,
the detection limits of chloride and sulfate were 0. 01 and 0. 02 mg/L, respectively. The recoveries were between
100.9% —104.1% and the precisions of the method (RSD, n =10) were less than 2. 5% . The results for the
actual samples were consistent with those obtained by the titration method. This method is simple and avoids
interferences by the complicated components of the sample and the buffer solution system, while also being
economical, accurate, giving good reproducibility and high sensitivity.

Key words: trona ores; chloride; sulfate; Ion Chromatography
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