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Study on migration of mercury in the process of preparing activated coke
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Abstract : In order to study the migration of mercury in the process of industrial producing activated coke, the laboratory equipment that can
simulate the process of industrial preparing activated coke was used to prepare the activated coke sample. And the mercury content of
raw coal , carbonized samples and activated coke samples was determined by the mercury detector based on cold atomic absorption spec-
trometry and the amount of mercury that migrated in the preparing process was calculated. The results show that the mercury content of the
raw coal for preparing activated coke is 42. 4 ng/g,the mercury content of the intermediate carbonized sample (TH) is 1. 0 ng/g and that
of the activated coke sample (HXJ) is only 0. 8 ng/g. The results show that the form of mercury in raw coal is mainly composed of inor-
ganic salts of covalent compounds and organic mercury in some humic acids, and the decomposition temperature of these mercury com-
pounds is around 350 °C. While the carbonization temperature can reach 650 °C ,the most of the mercury compounds in the raw coal have
been decomposed and escaped to the atmosphere in the form of zero—valent mercury vapor. The carbonization process in preparing activa-
ted coke is the largest stage of mercury migration and evaporation,and 97. 6% of the mercury in the raw coal escapes into the air at this
stage. In the industrialized process of preparing activated coke, it is necessary to control and remove the mercury emission in the

exhaust gas generated by carbonization stage.
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Fig. 1  Process of preparing activated coke
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Fig.2  Carbonization and activation

integrated laboratory rotary furnace
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Table 1 Programmed temperature of carbonized experiment

SR/ C LA/ C THIRI 1]/ min FHEHEZ/(C « min™")
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650 650 30 0
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Table 2 Basic indicator of prepared activated coke
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Table 4 Fitting result of mercury meter data

Ak WAk MERUREE/ W WHUE K4y, BURHHE/
/% 1%/ % (g-L7") #BE/% BE/N % (mg-g')

FRUfE(E/ TR/
%5 KFiE/ng S-SAH ! B ! » d/%
(ng-g) (ng-g)

70.61  86.00 546 99.20 544 8.40 312
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Fig.3 Data of calibration process

R x/ng S-Sy
10. 58 6 961
18.90 12 120
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6.91 4767
11.49 7012
4.07 2 487
0.73 477
12.71 8 436
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13. 50 8 657
3.74 2380
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Fig. 3 Fitting result of mercury meter data
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1 10. 58 6 961 179. 00 184.7 3.2
2 18.90 12 120 179. 00 180. 0 0.6
3 12.32 7 402 179. 00 168.7 -5.8
4 6.91 4767 179. 00 193.7 8.2
5 11.49 7012 179. 00 171.3 -4.3
6 4.07 2 487 90. 00 86.3 -4.1
7 0.73 477 90. 00 92.3 2.5
8 12.71 8 436 90. 00 93.7 4.1
9 5.82 3492 90. 00 84.6 -6.0
10 13.50 8 657 90. 00 90.5 0.6
11 3.74 2 380 90. 00 89.7 -0.3
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Fig. 4 Signal peak of mercury detection
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Table 5 Mercury content of samples

KE®/(ng-gh)

G

WYM SMM M LT TH HX]J

1 47.2 12,4 138.0 22.6 1.1 0.8

2 35,1 13.2 131.3 22.3 1.2 0.4

3 24.5 15.2  133.9  23.1 1.1 0.6

4 42.0 12,9  138.0 23.7 0.8 1.1

5 30.1 12.8  131.0  25.7 0.7 1.0
EEIE 358 13.3 1344 23.5 1.0 0.8
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