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Automatic Infrared Absorption Spectrometry
for Determination of Total Sulfur in Sulfide Ore

LI Jieyang
(Kafang Branch of Yunnan Tin Co. ,Ltd. ,Gejiu,Yunnan 661000 ,China)

Abstract In recent years,with the rapid development of automatic infrared sulfur detector, the upgrading
and optimization of instrument performance,coupled with the solid mineral species and high sulfur content
detection technology has a new technical breakthrough. Based on the standard working curve of different
sections of the national standard sample of sulfur ore,a method of measuring the total sulfur content of
sulfide ore by automatic infrared absorption spectroscopy has been established. The main feature of the
method is that the whole test process including sample weighing is automatically completed by computer
control, with high degree of automation, short analysis time, accurate and reliable results. The relative
standard deviation RSD(n=11) tested by this method were all less than 2. 5%, the recovery of sample
addition was 86. 2% —117% ,compared with the results of chemical method(Combustion of Air or Oxygen-
Iodimetry) ,the analysis results were all within the allowable error range and could fully meet the detection
requirements of total sulfur content in sulphide ore.
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Table 1 Accuracy verification /%
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ZBK 338 ZBK 340 ZBK 312A ZBK 327 YSS021-2004
o R 22. 81 24.03 28.19 30. 14 1.03 37. 25
I 7E fEL . ) ) ; )
TH 4 38 22. 96 23.91 28. 37 30. 07 1.05 37.06
b e 22. 87 23. 92 28. 40 29. 95 1.04 37.21
. B —0.06 0.11 —0.21 0.19 —0.01 0. 04
A X} 5 2%
IHH 3 0.09 —0.01 —0.03 0.12 0.01 —0.15
45 S VF iR 22 0. 40 0. 40 0. 40 0. 40 0.10 0.45

2.4 BT T AHRBHNBEEEEER

B e AR AP WAL B A -2.0.+4.+6
AR S AAAE-1 M. I G fb W2k, fh 2= 5K FeS, L 82
RPN 26 8 FRIGRAE S B R. fin
B LA-1 M AEAE R 7E— 8 18 B 2 S iR Fe e
(BT Z ) BN SR 5 5 8 B 155 455 T8 B it
A2 o T8 Al B[R] PN Yl SE PR A (4 R %
BOSBRGA RGO 43 514 42 B S 20RO 35 12
FMbAF Tk (8 SRR B O S TI E L 25 2R L3R 2,

2 KR RS LVE T H TS ROR  deS
k7 19.05. 07. 001 J& 2019 4E 5 A 7 H 001 B4 Hike
- SEEG H I 2020 4E 4 A 25 H . HAESZE AT,
AL 7 R B B R PR A A e (IR A 2
24 SR ER v s <<5. 00 %6 K& 2 A S 80 4 IR
PR B R RS 7, 3. 00 %0 <Taws <<20. 00 % 5 W i &5
Y B BT BB B ORE T, 20, 000 << ws <
40.00% . SE5HFW . BRALT B 4 B 0 SE AR TR
AR IRV R 1) o R AR R . BT DAL AE
AT i I » B e R 25K, B b EA 70 T skl
IR S 06T 1l B S PO RE SRR o, 72 100~105 C

M2 h JEE T TS R 2R, rRE T T .
x2 WMHNESER
Table 2 Analysis results of sulfur /%

4= [ LN I

2Ly
B i 2 g 0 C 100 C ‘E];'f
AV B2 h Bt 2 h P xE

19. 05. 07. 001 . Bk ki~ 35.29  36.10  36.20 36.73
19. 05. 07. 002, B A5 #" 34.36  35.31 35.35  35.72
19. 05. 07. 003, i k™ 35.20  36.06 36.48  36.89
19. 05. 07. 004, B A5 H™ 31.13  32.12  31.92 32.66
19. 11. 04. 005, B 4G H™ 28.64 30.13  30.62 31.01
19. 08. 14. 006, B A5 H™ 32.25 33.54  33.61 34.02
19. 11. 05. 007 . B 4" 35.20  36.41 36.36  36.56
20. 04. 17. 008, B ks 0 31.22  31.16  31.29 31.40
20. 04. 17. 009, B K5 31.17  31.21 31.46 31.13
20. 04.17. 010, KRk W~ 36.77 36.82  37.37 37.32
20. 04.17. 011, Hikn" 36.81 36.71  37.02 36.75
20. 04. 15. 012, i kn" 37.60 37.77  38.00 38.14
20. 04. 03. 013, B k0~ 37.76  38.31 38.29  38.07
20.03.18. 014, B gkn" 35.22 35.14  35.20 35.51
20. 04. 02. 015, fi K5 B 28.21 28.48  28.98 28.79
20. 04.13. 016, §i K5 8" 33.93  34.03  34.40 34.09

20.04.10. 017 , 4 MUK 5 16.18 16.43 16.51 16.38
20.03.18. 018, 4 HIAE 7 16.29  16.69 16.65 16.59
20. 04. 14. 019, 45 4 J5i 5™ 14.36  14.48 14.58  14.39
20.04. 14. 020, B4 )5 1% 11.08  10.97 11.00 10.96
20. 04. 14. 021, o5 JEiw~ 2% 4. 20 4.33 4. 42 4.37
20.04. 14. 022, Z 4 J@ 5 5w 1.47 1. 51 1. 39 1. 48
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Table 3 Precision Verification(n=11) /%

FE D 7 (LB 9 4 5 ik FHME PRdERZE R X AR 22
B 13.91 13.91 13.89 13.87 13.89 13.85 13.95 13.97 13.81 13.93 13.85 13.89  0.047 2 0. 34
YU R 1% 3.77 3.77 3.81 3.83 3.79 3.87 3.77 3.81 3.79 3.87 3.79 3.8l 0.053 1 1.4
A JE T 2% 10.35 10.41 10.45 10.41 10.39 10.37 10.49 10.45 10.47 10.49 10.41 10.43  0.149 7 1.4
L4 BAMEY 0.94  0.92 0.92 0.89 0.92 0.91 0.94 0.92 0.89 0.92 0.92  0.92 0.019 7 2.1
MRS 16.60 16.82 16.86 16.68 16.72 16.80 16.76 16.60 16.60 16.58 16.78 16.71 0.116 3 0. 70
kit 27.85 27.78 27.82 27.79 27.75 27.70 27.67 27.84 27.79 27.77 27.83 27.78  0.056 8 0. 20
AR 29.29 29.23 29.27 29.11 29.25 29.03 29.09 29.23 29.19 29.25 29.07 29.18 0.090 9 0.31
ik 35.42 35.52 35.84 35.72 35.80 35.72 35.80 35.56 35.44 35.83 35.46 35.65  0.220 4 0. 62

M 3 Rl L D7 AR AR HE R 22 RSD(n= BEATIIE 45 2R WL 4.

TDHENTF 2. 5% Feim & H ¥ B ALH B iR 2K . WFE 4 R A L RE S IAR B R 86. 290 ~
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1 Bk 8 A A A B 8 B PO A 0.5~ fh £ IR o -4 2 B MRS 6 0 B RS B 2 BB o3 5
2.6 F5 MBI (BRFR B s ws = 10. 34000 4B SE I T 1 BRAR S A M BT A1 AR IERE i

R4 MARE YRR
Table 4 Standard addition recovery experiment

ST B RETE/me

FE R R B /mg  BRINA L/ mg S5 4/ mg [m] i % 4t/ mg [l 3/ %

B 54. 6 52. 4 7.58 5. 42 12.78 5. 20 95.9
L 52.5 58.7 7.29 6.07 13.24 5.95 98.0
85. 1 22.2 3.23 2. 30 5. 50 2.27 98.7
PR JE R 17 67.2 42. 4 2.55 4.38 6.71 4.16 95.0
54.8 52.7 2.08 5. 45 7.36 5.28 96. 9
. 51.8 54.9 5. 36 5. 68 10. 73 5.37 94.5
RRET 2 51.0 61.6 5.27 6. 37 11. 41 6.14 96. 4
95. 2 11.0 0.88 1. 14 2.06 1.18 104
% 4 B A R 99.5 7.5 0.92 0.78 1. 69 0.77 98.7
101. 2 14.9 0.93 1.54 2.38 1.45 94. 2
. 51.9 54.8 8. 67 5.67 14. 06 5.39 95. 1
BERT 50. 2 62.5 8.38 6. 46 13.95 5.57 86. 2
42.1 74.6 11.70 7.71 19. 16 7. 46 96. 8
- 42.1 66.0 11. 70 6. 82 19. 66 7.96 117
29.3 74.9 8. 14 7.74 16. 46 8.32 107
22.3 85. 4 6.19 8.83 15. 11 8.92 101
41.2 67.3 12. 02 6. 96 18. 66 6. 64 95. 4
ki RN 28.3 76. 2 8. 26 7.88 15.75 7.49 95.1
19. 4 94.7 5. 66 9.79 14. 87 9.21 94. 1
N 30. 9 76. 4 11. 00 7.90 18. 87 7.87 99. 6
WD 20. 8 88.2 7.41 9.12 16. 24 8.83 96. 8
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Table 5 Analysis results /%

B 4 ATy vk fh2Ek  AhEfiARE R RbeTs-

7 {E I 7 fEL BpER (A RVFRE
JRE 17 14. 93 14.78 14. 68 0. 50
2% 4.31 4.27 4.41 0. 20
JHB 3% 10. 87 10. 76 10. 96 0. 50
Tk 47 34.93 35.09 35.50 0. 80
gk 57 38. 61 37.88 38. 24 0. 80
W 6% 38.12 37.98 38.58 0. 80
Wikw 7+ 36. 98 37.29 37. 64 0. 80
Waky 8# 37.09 37. 31 37.16 0. 80
WK 9% 31.57 31.75 32.04 0. 80
A 107 31. 40 31.78 32. 00 0. 80
Bk 117 36. 27 36. 64 36. 73 0. 80
Rk 12# 35.53 35. 83 35.72 0. 80
TRk 13# 36. 69 36. 39 36. 89 0. 80
WA 147 32.08 32.11 32. 66 0. 80
R 157 8. 95 9. 14 0. 30
B 167 3.72 3.69 0. 20
ST 177 24.75 25.01 0. 80
ST 187 23. 41 23.19 0. 80
RS 197 16. 35 16. 27 0. 50
MG 207 15. 96 16. 01 0. 50
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