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Determination of Carbon Content in Water-Quenched Slag from Zinc
Smelting Rotary Kiln by Tube Furnace-Infrared Absorption Method

FENG Hulin"?, LIU Qianxiangz, WEN Qingxiu2
(1. Fujian Zijin Mining and Metallurgy Testing Technology Co. Ltd., Longyan 364200, Fujian China;
2. Xinjiang Zijin Nonferrous Metals Co. Ltd., Kezhou 845450, Xinjiang China)

Abstract: The carbon in the water-quenched slag from the zinc smelting rotary kiln is mainly derived from the coke
added during mixing. Its carbon content can directly reflect the kiln condition and is of great guiding significance for
production. The traditional determination method is mainly non-aqueous titration. In the experiment, the tube furnace-
infrared absorption method was adopted. By using tungsten + copper flux, the carbon in the water-quenched slag was
rapidly decomposed and converted into carbon dioxide under the high-temperature oxygen-filled conditions. Finally, the
carbon content was detected by infrared absorption cell. After optimization, 0.200 0 g of sample and flux were weighed
and placed in a pre-treated porcelain boat, the furnace temperature was set to 1 250 C, and a calibration curve was plotted
using calcium carbonate as the reference. Thus, a detection method for determining the carbon content in the water-
quenched slag from the zinc smelting rotary kiln by tube furnace-infrared absorption method was established. The results
showed that the correlation coefficient of the calibration curve was 0.999 7, the detection limit of the method was 0.011%,
and the measurement range was 0.037%~15.00%. Meanwhile, a spiked recovery test was conducted by adding calcium
carbonate to the samples, and the results showed that the recoveries ranged from 99.40% to 101.73%. The method can
solve the problems of long time consumption and complex operation in the determination of carbon in water-quenched

slag, and is suitable for the detection of carbon content.
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Table 1 Effect of different sample masses on determination of carbon content

R FriER/g MEREE /% EHE Y% RSD/%
1# 0.1000 1.343, 1.348, 1.357, 1.392, 1.321, 1.352, 1.348 1.352 1.57
0.1500 1.333., 1.346. 1.368. 1.379. 1.341. 1.334, 1.368 1.353 1.38
0.2000 1.372, 1.358, 1.378. 1.361, 1.328, 1.371. 1.358 1.361 1.21
0.2500 1.367. 1.350, 1.355. 1.369. 1.333, 1.372, 1.383 1.361 1.22
0.3000 1.346. 1.352, 1.351. 1.357. 1.389. 1.353, 1.362 1.359 1.05
3# 0.1000 5.943, 6.027. 5.959. 5.901. 5.968. 5.955. 5.947 5.957 0.63
0.1500 5.907. 5.993. 5.973. 6.102. 6.029. 5.997. 6.120 6.017 1.23
0.2000 5.984. 5.992. 6.027. 6.043, 5.998. 6.101. 6.128 6.039 0.93
0.2500 5.989. 5.993. 6.023. 5.997. 6.120. 6.073. 6.057 6.036 0.82
0.3000 6.044. 5.987. 5.903. 6.068. 6.099. 6.104. 6.078 6.040 1.20
S# 0.1000 12.244. 12.476. 12.342, 12.608. 12.209. 12.677. 12.829 12.484 1.86
0.1500 12.441. 12.643. 12.812, 12.531. 12.788. 12.861. 12.874 12.707 1.34
0.2000 12.653, 12.841, 12.987. 12.773. 12.894. 12.746. 12.543 12.777 1.17
0.2500 12.516. 12.900. 12.679. 12.732, 12.814, 12.903. 12.845 12.770 1.09
0.3000 12.445, 12.863. 12.932, 12.807. 12.632. 12.754. 12.662 12.728 1.28
1.6 3.0
1.4+ 2.5
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1ok 2.0 F
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Fig. 1 (a) Normal peak output at 0.200 0 g, (b) peak tailing at 0.300 0 g
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Table 2 Flux test

AEIE FEENE R

FEAh BRI R g

WEE%  WREE%  HOR%

1 AIEET 1.242 1.361 91.26
Sn: 0.5 1.295 95.15

W: 1.0 1.327 97.50

W: 1.0+ Fe: 0.5 1.338 98.31

W: 1.0 + Sn: 0.5 1.346 98.90

W: 1.0 + Cu: 0.5 1.363 100.15
Cu: 0.5+Sn:0.5 1342 98.60

3 A 5.468 6.039 90.54
Sn: 0.5 5.962 98.72

W: 1.0 5.989 99.17

W: 1.0 +Fe: 0.5 5.993 99.24

W: 1.0 +Sn: 0.5 5.981 99.04
W:1.0+Cu: 0.5  6.032 99.88
Cu: 0.5+Sn:0.5  6.001 99.37

s# AnBE 11.871 12.777 92.91
Sn: 0.5 12.683 99.26

W: 1.0 12.705 99.44
W:1.0+Fe:0.5 12729 99.62
W:1.0+Sn: 0.5  12.734 99.66
W:1.0+Cu: 0.5  12.782 100.04
Cu: 0.5+Sn:0.5 12,769 99.94
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Table 3 Determination of carbon content at different tube

furnace temperatures

‘ BRI/ C
P RS %A/ %
1000 1100 1200 1250 1300

1# 1287 1349 1369 1362 1.364 1.361
3# 5887 5984 6.025 6.042 6.022 6.039
5# 12.005 12389 12.698 12.779 12.780 12.777
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Table 4 Calibration curve datas of calcium carbonate

— pon
i ?gz — i L
PREER /g BRAET S /%

12.00 0 0.2000 0 0.921
0.0100 0.60 7.205

0.0200 1.20 12.806

0.0500 3.00 32.371

0.100 0 6.00 67.979

0.1500 9.00 98.087

0.2000 12.00 130.295

0.2500 15.00 163.503
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Table S Method detection limit and lower limit of quantitation

/%

E(E i fin 22 TR R JE TR

RS 0.023. 0.031, 0.024. 0.028. 0.030. 0.032, 0.003 7 0.011 0.037
0.029. 0.027. 0.022, 0.023, 0.022
Ro6 KEEHHRSEVRMER
Table 6 Test results of carbon content in water-quenched slag
1%

G IEE FEIE RSD(n=7) i 2 VM 5
2# 3.712. 3.689. 3.654. 3.732. 3.698. 3.832. 3.707 3.718 1.50 3.726
44 9.949. 9.830, 9.645. 9.940. 9.933. 9.841. 9.991 9.876 1.19 9.843
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Table 7 Test of spiked recoveries

gy I B BERI% I Gt I
MEME/ % BMARYE gmip ML S % fHe  fHe

1# 1.361 0.0300 3.161 3.164. 3.132, 3.332, 3.207. 3.183, 3.198, 3.294 3216 101.73 2.02 2.45
3# 6.039 0.0200 7.239 7.321. 7.147. 7.098, 7.104., 7.298. 7.203. 7.198 7.196 9940 1.30 245
S5# 12.777 0.0100 13.377 13.387.13.501, 13.368. 13.409, 13.341, 13.505, 13.277 13.398 100.16 0.68 2.45
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