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Abstract: Impacts of bromide type, concentration, and addition mode on mercury oxidation in coal-fired flue gas from a
drop-tube furnace was investigated. The experimental results indicated that bromine promoted mercury oxidation in
coal-fired flue gas. The oxidation rate increased rapidly in a specific bromine concentration range and slowed when the
concentration exceeded the range. This optimal range varied by coal quality and bromide type. Regarding the cost,
operability and effectiveness of the bromine addition mode, the effectiveness followed the sequence post-combustion HBr
injection < pre-combustion HBr injection < CaBr, addition to coal < NaBr addition to coal. The highest mercury oxidation
rate for lignite (72%) was obtained by adding NaBr at 200mg/kg, and the highest rate for sub- bituminous coal (83%) was
obtained by adding NaBr at 1000mg/kg.
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Fig.1 Configuration of the drop—tube furnace system with continuous coal feeding

LA M2 3 A

L I 24 B T U VS U R L 6. 40 L 8% 745 SXUT A 8.3 BEILZ 3G9 431 100U

ES RN

AR PIREE 12,03 TR AR S M R 4t

PRI B T0 K F R 7 Tl — 4 B 2R pT B g,
AR S A 1 24 MERERRFE A, PN i P Ja
BOH TR I R AL RS o B R R
R4, B AR = BT P i B v B Ay
1400°C, S 56 I B8 Wt B2 20 1100 °C L 44 g 5 32
Ao A7 A0 g PN BE AN AN e I e T
A — N T EMOR A B A 3% B2 A T T AL

I 5 KA JEBTE A B EARUOTTE 6 A

ANFL VRGN RS I 2 Fr 0= B I TR oK B
AT 5 T O 2 e SRR P
R SERR A F I TR R 2 Ry 5~T7s, R AE AR SL 3G h
B H A5 B IS [R) 24 5.08s L 1 8 HBr R IIEA
FLIERINTRA 6.78s HIHL 2 AMHAURAE 1A
ENERAT IR D BB AN 23 ) e AT N4
BT 200°C it AR D H A
K AF IR, 2 e A SO a4



7 3

Bl A5 SRS IR R

N

AEEAL I MY 1977

N

R UL B B R,

(=3
8_17 200 400 200 200 200 200
{t fl—{—f————1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, )
%60 o
AT :mm 2

K2 SRARGMIERE
Fig.2 Schematic for the flue gas system and sampling

sites

PR R S = oK FH 95 B Thermo
Fisher 24 @ /£ ] Mercury Freedom™ 7545 4H/<
G TERS TR 58 A, R ACAS IR R iy B A MR i 4>
A, AT DL BRI A b B RO, D T RO 285 7

(HgP) 215, B I A28 52 1 08/ 76 26748 ok (He)
LS 7R (Hgh), AT AT LA A Sk 7R (He™ ) 35
B IR GO AR (BRI BR  0.01pg/m’.
1.2 SERM R

S0 P R FRARE 1 2 5 b OURE ik 5 SR
(AL 30, 7 LR LERE 0 Tk 2 b7 R H GB/T
212-2001 Fr#ETTE, T HE WA GB/T 476
2001 FRifE ik OR B &K ASTM D6722-
01 ArHE 72, B B BFAAR V4 IR 1 RO o3 Y e B
¥ AN Z8 AT F = O Milestone 2y 7] 4277 ) DMA-
80 HEARM I A SRR GB/T
3558-1996 bRk 77 v I H R E i () I i e
bRUE T 7, A IS0 N T T (NAA) I
I SRR I AT PR PR e 3R I .

FT 1 TWEMHERRE
Table 1 Results from proximate and ultimate analysis for tested coal samples
gy m# wi LI (%) TCE I HT(%) Hg Cl Br
ES My Vg Awg FCug H 0 N S (mg/kg)  (mgkg)  (mglkg)
01 HyJE [ 7 4.07 24.58 3624 36.60 4520 291 9.61 071 126 0.365 90 63.29
02 AR W% 0.83 1479 31.85 5297 56.62 292 4.67 0.88 223 0.452 80 50.32
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Table 2 Information on coal impregnation with bromide

solutions

00 Br NaBr % NaBr % CaBr, % CaBr, % #5580 <

P REE WORBE AR ORI AR PR
(mghkg) (L)  (mL) (gL)  (mL) [x10°("/N)]
1 5 005 580 005 574 0.03
2 10 0.05 1159 005 1148 0.06
3 50 1 290 010 2871 0.30
4 100 2 2.90 1 5.74 0.60
5 200 1 11.59 1 11.48 1.20
6 400 1 23.18 2 11.48 2.40
7 500 2 14.49 2 14.35 3.00
8 800 2 23.18 2 2251 4.80
9 1000 2 28.98 2 28.71 6.00
10 2000 10 11.59 10 11.48 12
11 3000 2 86.93 2 86.12 18
12 5000 2 144.89 2 143.53 30
13 7500 10 43.47 10 43.06 45
14 10000 10 57.96 10 56.27 60
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Table 3 Information on HBr addition
o HBr k% #INMAHBrikE  HBr ik
10°(v/v) 10°(v/v) 10°(V/v)
1 5000 03 0.0006
2 5000 5 0.010
3 5000 15 0.030
4 5000 25 0.050
5 5000 60 0.121
6 5000 100 0.204
7 5000 150 0.309
8 5000 250 0.526
9 5000 350 0.752
10 5000 450 0.989
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Fig.3 Impact of NaBr addition on mercury oxidation rate
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Fig.6  Impact of HBr addition on mercury oxidation rate
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