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Study on Modes of Occurrence of Bromine in Coals Using Sequential Chemical

Extraction Procedure
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Abstract : Modes of occurrence of bromine in eight coals from Sichuan and Chongqing were studied using inductively coupled plasma
spectrometry and sequential chemical extraction. The results showed that the bromine mainly occur the water-soluble, ion
exchangeable, carbonate, Fe-Mn oxides and organic fraction in these coals, which average total extraction rate was 88.2%. In
bituminous coal and anthracite, the mean relative amount was 22.3% and 20. 0% for organic bromine, 14.0% and 19.2% for the
bromine of carbonate bound and almost equal for the bromine from water soluble and Fe-Mn oxidizes. The ion exchangeable bromine
may be mainly adsorbed to organic matter in these coals. The relative amount of bromine in various modes of occurrence may not be
very closely related to its sedimentary environment during the formation of coal. Bromine in coals from Sichuan and Chongqing should
be paid more attention because its potential leachable rate was 36. 62% -86. 80% and potential leachable content was 7. 092-20. 10

pg/s.
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Table 1  Experimental results of sequential extractions on coal samples/pg-g ™"
Pl (%) P2 (%) P3(w% ) P4 (%) PS(w%) P6
c-1 3.551(9.55%)  8.625(23.2%)  4.090(11.0%)  7.600(20.4%)  8.515(22.9%) 3.138 37.18
c-2 7.600(22.2%)  6.035(17.6%)  3.335(9.73%)  3.767(11.0%)  9.775(28.5%) 4.201 34.26
C-3 2.850(14.0% )  5.655(27.8%)  2.825(13.9%)  3.012(14.8%)  3.012(14.8%) 1.412 20.32
C-4 3.713(23.8% )  1.231(7.88%)  2.148(13.8%)  2.364(15.1%)  2.742(17.6%) 1.342 15.62
C-5 3.012(16.4% )  3.227(17.6%)  4.954(27.0%)  0.259(1.41%)  4.577(24.9%) 1.604 18.35
c-6 7.165(40.1% )  3.659(20.5%)  4.685(26.2%)  0.961(5.38%)  0.961(5.38%) 1.528 17.85
c-7 1.932(7.47%)  5.115(19.8%)  2.418(9.35%)  3.767(14.6%) 10.03(39.8%) 2.845 25.87
c-8 6.410(15.5%)  6.795(16.5%)  6.895(16.7%)  9.540(23.1%)  7.165(17.4%) 3.102 41.25
4.529(17.2%)  5.043(19.1%)  3.927(14.9%)  3.909(14.8%)  5.847(22.2%) 2.397 26.34
1)PI ; P2 ; P3 ; P4 ; b5 ; P6 ; w%
1.2.3 30 mL. CH,COONH, (1 mol/L),
, . (1).
B (3) (P3)  (2)
. 30 mL CH,COONH, (1 mol/L), CH,COOH pH
(1) (P1) 5 50 ml s, (1).
. 30 mL , 24 h, (4)Fe Mn (P4)  (3)
(3500 r/min,20 min), . 30 mL  0.04 mol/L. NH,OH HCl 20% (
50 ml.. ) CH,COOH (1).
(2) (P2) (1) (5) (PS) (4) 10
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, 3 , Fig. 1  Variational rules of Br extracted in the different steps
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Fig.2 Variational rules of Br from coal extracted in the different

, 36.62% ~ 86.80% ,
7.092 ~20. 10 png/g,
2.1~4.4 pg/g™’. ,

steps of the different depositional environments

2
Table 2 Potential leaching rate and leachable content of bromine in coal
c-1 c-2 c-3 C-4 c-5 C-6 c-7 C-8
/% 43.75 49.53 55.70 45.48 61. 00 86. 80 36. 62 48.70
/pgg”! 16.27 16.97 11.33 7.092 11.19 15.51 9. 465 20. 10
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