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Fluoride pollution control of honeycomb briquette combustion
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Abstract Slag and fly ash were selected as composition for the preparation of honeycomb briquette, CaCO,
was used for calcium-based sorbent, the characteristics of fluoride emission from those honeycomb briquettes
combustion were obtained successfully. The experimental results indicated that fluoride pollution from honeycomb
briquette combustion was effectively reduced by blending with CaCO,, the optimum condition for fluoride reten-
tion was coal: clay: CaCO; = 70:17: 13, and then the fluoride mitigation rate was 64. 1% . It was found that coal
mixed with slag for honeycomb briquette combustion could reduce fluoride emission remarkably, when coal: slag
1 CaCO; = 80:8:12, fluoride emission rate tended to be stabile and in lowest. Compared with honeycomb bri-
quette composed of coal , fly ash and CaCO,, adding with 15% clay could improve the fluoride removal efficiency
of CaCO, farther, when coal: clay: fly ash: CaCO, = 70:15:9: 6, it reached the optimum efficiency of fluoride re-
tention, and then fluoride emission rate of honeycomb briquette was only 18.2% , the mitigation rate was
77.9% , markedly excelled the result with no clay. So selecting CaCO; as calcium-based sorbent should increase
the dosage of fly ash at the same time, which could consolidate the efficiency of CaCO; on fluoride retention.

Key words honeycomb briquette; fluorine; CaCO;; slag; fly ash

JORIREIRY b 7 P SR B R TR R I B UK 8. 219 o A, DRHEKR P Kk I A At b R i
IS g 2004 AR TR FRGETHORE, 428 13 AN A

S IX e A L5545 12 24 T il 4 W -
1R DXRN AR T AY 200 4SBT 28 A L 0 , A B T ER £ AR5 Ve BT E (40601004, 40473047, “ -

Ne=Y-—aars fe= L)
ARSI 7 18 011 912 A SR8 1 517 399 B ECE F (2004BATO4BO3) ; o[22 5 T
AP PR B A EOR BB MR R 4 T SR RI-E 5 T A 4 o R SR 2 0 4 9 B

XA ST R R, YETER KB TR R ) % E#8:2008 -05 -27; f£1T H#3:2008 -07 -01
SRR BA T I ERAS T — B RCR B R X 22 AR FEREA R (1983 ~ ) 55 Bt Bh L, 5 SRS f T

\ N N ¥ TAE. E-mail: chengguangchen@ yahoo. com. e¢n
K, W kR R B A 90% , TR H R EHE seuanschen @y
 IEE R A, E-mail : dswu@ ncu. edu. cn



132 #o5 T

N

3%

ELOVUH A, S AR R T S, S B e R i
P FE AR ELA A HE L G A U A TS
Yo T HMAEE S I 50% 19 X 2 b A R L
RA T ARRAE R, SRR A 2 R 1 By
AT XE LR 2 AR AR R 3 2 19 B 3 0 20 )
R HAL S P AR TR 5

UTAEA , B E R AR B RS T A0 A
BERRE 15 QL BA 5T, A A RARE 1] S AR 32
FLAEPAERE RN CaO %5 45 35 [ JU ') 4
PR AT AR e o5 Y1 L Bl ph R A A
LY 1 0 T PR S R B R AN AR, =D B H TR
IR RARAF SRR e 4 AR BE R AR | 0K AR 1
DX, Jo B ARG il AR R e — P R
PRS2 FEEOR IR AR Hb SR
(B R TAEBRAL T 7 B0 RELIG - /DR 45 790 1) fek T
SRR SRS 4570 RIS T ] FgR0 i LA MARAR b k2 7
SRR N FBUFRHERIC , AT A 283 AR R J 2 e 311 4
PERIBIR AL o 158 IR TR, AN S LUt i A
R AAR IR L I 2 sl S R A4 DA 8 79 o £
BB IR, LABRTRES A 18] SR N, HEAT 1 AR S 14

WFFE , HAG RS A B 980 b 5 (9 By 16 2 1 B
155 KL BR I

1 #RFTTE

1.1 FE##

R BRI B HCA ¥ 2 TR SR b B X
Jrits BLHER AR T DX R PR 6 T L B9 I3,
BERIA 7 BT A ) BRIR S R e W 4t
1.2 Hmbl&

R B R AL B RE Rl = Pl A SRR 4 o1 I
200 g KT EERERE 200 H i, A7 T3 0
A

RIS 50 SR A RS P I A B S5
AR B LI 2 (K 1), B S s A R 4 )
(B I 1 kg, IAGE B 457K (Millipore
Direct-Q ZYHBALKALHIEO) , $EFELTE , T NEE 10 em
AR R e s, X R, B — TR A
B BT o ARG IHR , B IRIASE 49
JYF U R HIFFAREE, AR5 AR 2=k 200 H i It
TR

F1 EFEAOMBERRREE LT
Table 1 Material composition and mix design of honeycomb briquettes
SRR 1 IesE 2 MR 3 eEE 4 BT S
B Mt CaCO; S g HE: Y1 CaCO, e B CaCOs5 R 4 R CaCO,
70:30:0 100: 0 80:17:3 70:30:0 70:15:15:0
70:27:3 98:2 80:15.5:4.5 70:27:3 70:15:12:3
70:24:6 94:6 80:14:6 70:25:5 70:15:9:6
70:23:7 86: 14 80:11:9 70:23:7 70:15:6:9
70:17:13 80:20 80:9.5:10.5 70:21:9 70:15:3:12
70:15: 15 80:8:12 70:19: 11
80:6.5:13.5 70:17:13
70:15:15
1.3 |\BNER S T REE *2 BEMEKE-SBETFEREBBENNERE
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Table 2 Precision of combustion-hydrolysis-fluorine

ion selective electrode method

o ) . FE & U (mg/kg)
SR bR e I A — - —
fiF<2(cN W e~
GBW11122 JEA5EE 5 864 +20 845 +18.8
GBW11123 #krfe 5 1496 +30 1493 +7.2
GBWO07405 + 3Rt 5 603 +28 602 +3.6
GBW07407 +Hebrke 5 321 £29 327 +8.8
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Table 3 Fluoride control effect of replacing clay partially with CaCO, during honeycomb briquettes combustion

R B BRI () PRI F i (me/kg) St % SEHHER
(K Hhit: CaCO;5) ) Wb s Wrberi REeIE (%) (%)
70:30:0 1 000 683.2 297.6 154.2 64.6 -
70:27:3 1 000 592.9 281.2 240.0 49.4 27.7
70:24:6 1 000 585.5 264.8 264.1 41.6 42.17
70:23:7 1 000 568.6 259.3 275.9 39.5 46.7
70:17:13 1 000 527.1 226.6 208.8 30.5 64.1
70:15:15 1 000 494.9 215.6 304.5 30.1 66.2
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Table 4 Comparison of fluoride emission from slag and clay cohesion honeycomb briquettes combustion

FES R (g) FEM A (mg/kg) 37 B bk e 5
BRI e R e T (me/ ke LR R
WRBERT WRBE IS WRBERT WRBE IR FHRAHE (mg/kg)
IR i 100: 0 1 000 243.3 190.9 199.8 142.3
S5 i 98:2 1 000 265.4 191.4 189.5 141.1
5 i 94:6 1 000 298.6 192.4 169.2 141.9
5 i 86: 14 1 000 383.4 194.3 137.8 141.5
TR i 80: 20 1 000 432.8 195.7 130.0 139.4
JEE RS+ 80:20 1 000 656.2 262.0 140. 1 170.1
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Fig.1 Effect of coal-slag-CaCO, ratios on fluoride

emission from honeycomb briquettes combustion
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Fig.2  Fluoride emission rates of honeycomb

briquettes composed of coal, fly-ash and CaCO,
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Table S Characteristics of fluoride emission from honeycomb briquettes composed of different materials

Wtk e L BER T (&) MR I (mg/ k) it H AR
(R itz CaCO3) ket Kkbesm ket Kkbesm (%) (%)
70:15:15:0 1 000 790.5 244.6 187.2 39.5 49.7
70:15:12:3 1 000 733.8 238.8 218.7 32.8 59.3
70:15:9:6 1 000 777.0 233.0 245.3 18.2 77.9
70:15:6:9 1 000 757.0 227.2 237.4 20.9 75.3
70:15:3:12 1 000 677.8 221.4 231.6 29.1 66.5
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