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Application of incineration flue gas purification system

in harmless disposal of dead animals
CUI Bing',JIN Yi’
(1.Hangzhou Research Institute of China Coal Technology & Engineering Group, Hangzhou 311201, China;

2. College of Materials & Environmental Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract :In order to treat the waste gas produced during harmless disposal of dead animals by inciner-
ation method ,a flue gas purification system based on the process of " quench+dry deacidification+acti-
vated carbon adsorption+bag dust removal" was designed. The effects of cooling water consumption, hy-
drated lime consumption and activated carbon consumption on the treatment were investigated. The re-
sults shows that when the cooling water consumption is 0.9 t/h,the calcium acid ratio is 1.4 and the
dosage of activated carbon is 3 kg/h, the removal rates of acid gas and dioxin reach 75.32% and
95.42% ,vespectively. The average emission concentration of dioxin is 0.023 ng—TEQ/Nm’. The total
operating cost is about 137.35 yuan/h.
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Table 1 Conversion concentrations and

emission standard of flue gas source

e tEE 27 B PrEWRE  Hechrite
1 PN mg/m? 750 80
2 HCI mg/m? 196 70
3 SOy mg/m? 420.7 300
4 NOy mg/m? 59.6 240
5 CO mg/m? 155 80

REHAEY
6 R N mg/m3 0.19 0.1
(Ll Hgit)
WIS .
. N mg/m 0.16 0.1
(Phcdit)
8 ZEE ng-TEQ/Nm® 0.5 0.1

T M 1900~ 1 100 C 5 & FRifEdy IR HERZS 11%0, TS
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JepHIbRAE) (GB 18484—2001)
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Fig.1 Process flow of the flue gas purification system

(1) #dh, miR AR AR 2.5 m, (& 12
m, WAL BN 16 000 Nm®/h, 5% 51145 4
PILR, AR TE R 190 m?, IR AR S R e
K FHIE A PRI G A Bhkb se i Tolk A Sk AKAE R
HA SR 7= A2 1000 °C 1A% 2 650
CAAT, MG B s

()%, SRBEEER 2.8 m,H 12 m,
PRV Ay i g T T S8 ot s e SRR TG A, AR
BRI TR ASE N 1R 2 6.5 s, 2835 TR
£ 3 SAGARBIAE , BEWE 37045 8 1~ 6.3 mm 1Y
MEFL, WK 0.6 ~ 3 v/h Al I8, W55 A B Ry 30° &
HeIZ Y, IR 2 0.5 MPa Z2 47 B Tl [ Sk K Al

FEAR 23 R ARSS AL TG 24 51 s A 208 38
HHARGE S Z1 F) 150 ~ 190 °C |, M B IF 208 8,
JR 3R — 0 43 TR N 28 BB IS R HE Wi I A
BALEE
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TE L )0 A IS S A IO R R M o K
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(4) Bz, BRI T2 48Rt %
A B XU A 40 000 Nm®/h, i JE TR AR 960 m”, 3t
11400 25 545 16 em K 6 m BYAAS A 4801 N
B+ R IR RN (PTFE) . AR IEA R
e AL R A, & A AMGE T A4S PR AR AR N Y
S R 0 R P 7 o7 (T R o TS W BT V3
SERHER , AR B A A 1) R AR A M
PR AAE PTRE JAF T 9 8 4% S, 2% 181 T AR 0%
PF, MRS SR TR ER(— B E A 1200
Pa, AT ) FF G Bk op s s K, oAb i <Ak
NIEWEE G HE . BT s < &
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(5)FELR WA, 753 A 1R 2 117 ) GE L %
BELE RS, R T L, IS
B IARER TR, FEZR M R G AL B NO |
CO S0, HCl B ESHHRIR,

(6) HEH, Bk a9 R 3 B0 UL ATHE
A 35 m A IR BRHERL
2 IZER
2.1 fiEg

JHA P R PE SR AL HE HCL, SO, \HF 4%,
T R TR e Bl O R ) ( kPR U e SR
) WS TR IE N, 5 R M AR e A RN R A
A BRI LAY B P R DA T B R
R (1) ~K (7). TE—MIEH T, MWk
WAL A R %) R 3 e I T 88 1 e AR 38 iy, e
DG P P it 3 7 T AT RARG, — PO 0 A= B 4
TIAERR R S LA [ 10~20 °C , 7EA TR S R
16 150 C A4,
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Ji TR B AT 3k B HE K
Ca(OH),+S0,=—= CaSO, - 1/2 H,0+1/2 H,0
WS (1)

CaSO, - 1/2 H,0+1/2 0,=—— CaSO, - 1/2 H,0

At iR K (2)
Ca(OH),+S0,— CaS0,+H,0
M ST A H(3)
Ca(OH),+CO, CaCO,+H,0
M A X (4)
Ca(OH),+2 HCl == CaCl,+2 H,0
Mt A HX(5)
2 Ca(OH),+2 HCl== CaCl, - Ca(OH), - 2H,0
M i A (6)
Ca(OH),+2 HF CaF,+2 H,0
M A X (7)
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{H: =950 mg/g; PSSR % . =60% .,
2.3 BITSHEEEH

SRR A T R G R A BE LB AT,
T Ik = A [ RS P A o Y K A B
ARECEHEE T I

S — 4l [ B o I S 3 TR
TR e s il 4 7K i A FIBIGE 24 A IR B
PREFTERR SR DL I B PR A A8 PR 2R B & 2381 T
P iR B 2R O N R

SF AT ) T B 3 e A 1T RS
S AR 1 TR P AR 3 a4 i A K I o
B IPESGE K TR (BD Ca/BREE : Ca 5 SO, +
HCI AYEE/R L)

5 =l [ B A AR A R ) A A A
TY S TSI N M AR TP AR R 2 R BL
S RN SR A, WA 48 B A2 25 2E 11 A9 4
T TEIZAL T G | (4535 PR e 15 43 AL, B



- 86 - g IR W IR R R E305F1H

(R3S o ) BSR4 R I T 3 oss [
R EEROR IS FIFFRESR wsol -
ZIAR, MR HIKLL 0.9 vh FFEER ), oas |
BT 3 R S 32 1 AR 3o 2 P 22 s 25 B, < a0l
FLT Ca/BR 1.0~ 1.8 IEVERBENNE 2.5~3.3 ke/h £ oasl
A J2BRR , ARAE B 2 A3 AT 208 MK £ ool
0.9 Vh, Ca/BR LA 1.4, i kA BN 3 ke/h |
I, PR B i 75.32% , I kB ik ol
95.42% ois L
DT AR/ 25 3.5 0/1,200 A ATREY 3 24 26 28 30 32 34
Jt/kg,200 H BUE TG PE R 2 15 J0/kg, Tl I H VSRR (ke- )
0.57¢/ (kW - h) T35 AR 29T 3.15 J8/h, T 4 3 EEREMEN SEEEREW R
76 Fig.3 Influence of dosage of activated carbon
a5 L on the dioxin removal rate
JRATE 4.2 T0/h TEHESRLT 45 T0/h, BN EAEH
0 H 170 kW - h, L3R 2% 85 J0/h, MIBTT ALY
s W 137,35 To/b, EURAGE I AE . AR LS 54
g’ Hl Br A3 H R ICT OB R R X HCL Y 22 Bk 32m) L)
& IKF 80% ~90% ., 8 1 Rif Iy 2 v B TR TR V3 ik 14 410
r P A B Y R T e 2 R B T L S 3
0F YL 95% LA LI RBRR,
1.0 1.2 Ca}é;tt 1.6 1.8 3 Igiﬁ%é/jﬁ
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Fig.2 Influence of calcium acid ratio on SVTERGE AR/ TR R GE U R
the acid gas removal rate i{g‘ \%ﬁ%/j'i%%/%éﬁ \%IMM \klﬁﬁ}( IE s I%ﬁ
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Table 2 Parameters of equipment
RO B AR BB
MG —F BT REE 16 000 Nm®/h, BT HACHE R 1000 °C, H FHEE S 650 °C
WO i b R0~ 1 300 BB
A AR —2 M Q235+Ti Skt R
SRS 12, Beit AU 16 000 Nm® /b, B HHAAHE FHRLEE 650 °C, IR EEZY 160 °C,$2 500x12 000 mm
Pk 1 & INERSF ¢1 400x4 500 mm
ARERER 1B ME.Q235, FERM
RS FALmHE 3 &, HJ5T.SUS316L, M :30°, ik it 3 t/h
A SER 1B SRR SRS
HH AR E 1% ,DN 1 200
SRR 24,0=12m*/h,H=50 m,N=3.0 kW

FiC 5 B4 P 5 01 R RS o T A




550 0.3 ) T E A HE IR AL 4 A B et B AR R .87 .

R Bess 28 2 H
MAREE 12 RS R 500 L
TR/ THIEREE 1 & fERER 500 L
W WEMERE 12 AMERSE  $2 00092 000 mm
WAL FRARE 245, U075 KW B
B IURET- 6 TCHS T A ARG I I M o i 26 A ik iR
ML 26, )%, 1.5 kW KUE 2 642 Pa, KU 600 m®/h, 5% 3 ;2 900 /min
fifebradty 14, B3 HXE 40 000 Nm®/h
F st | B G UERH<0.8 m// min; AALIHSEHT+PTFE B, Mt U8 HI AR 960 m* , e B 42 5.5 kW HKETE 1.5
- kW RVEIRAS & f B BT L s i KB 1 < 1700 Pa, DN 1000 5538 #0138 |, 5558 18], 15 3 %

DN 1 200

4 WMREULRFSITHUR

FVAGAT H WG RIS TTROR Y R
Gikasgis T e, e — 1 H 7R UM 141 NOy
CO S0, HCl FIAASEMHSAR IR, JF R FEHTTLHEAS
DUH A A BR 2 7] XF 2R A W8 9 i vk B A AT
oalll8

JR ARSI ECHE BRI 3% 3, 253 IR, B8
KA HEAAE IS , PM,, £ BR335 90.58% , S0, 25
FRZEIA 64.41% ,HCl LBRFEIA 86.94% , W X
BRI 95.42% , For I 45 S 3% W38 oo A< 25 B vT DA
SEIAE e A B TE Y dl Ay, TR TRER Y
ISFREE S HE

Table 3 Test results of flue gas

R3 BSKUER

W B A" — S AL AEY &L PCDD/Fs

i YA EIE/ (mg - m™) ng-TEQ /Nm®
9H 28 H 77.30 163.00 22.30 70.90 10.30 0.023
I0H1H 71.60 158.90 26.10 66.60 11.40 0.034
10A4H 68.50 155.30 23.10 65.50 10.10 0.019
10H7H 74.50 157.90 32.90 69.70 12.90 0.021
10H10H 66.20 141.80 28.20 70.10 12.30 0.026
10H 13 H 70.10 143.90 24.30 68.40 10.10 0.022
10H 16 H 72.50 150.60 27.10 70.30 11.60 0.026
107 19H 70.30 149.70 23.80 68.80 11.20 0.019
10 A 21 H 68.50 141.90 22.90 65.40 10.60 0.021
10 A 24 H 69.60 143.40 27.20 66.90 10.40 0.022
10A27H 67.80 140.50 23.60 68.40 10.10 0.019
- 70.63 149.42 25.59 68.27 11.00 0.023
LBRE/ % 90.58 64.41 86.94 55.95 81.54 95.42

T g RN EHT SR A i R 1 5 B TEQ Sy 25 A AR 1B 24 TEQ (BN ANG 1B 20K

5 FRRREE

GG bR B R A S W AR e R Ry, 1
TH T 208 + TR R + 176 14 i W B+ A4S BR 22™ 4
ST 2 38 = AN A A B v A
KB IR EPE R ) BEARE AT AR, &t 3
iR S HIKIE N 0.9 v/h, Ca/FRIL N 1.4 H

TETERAINE A 3 ke/h BT &M T, 2530
ek, TR A R R I AR A R R R R
Ab BRSO A T B, A T ) R A
FEY T, ZE L BRRIR 95.42% , T ¥ HEK
e h 0.023 ng-TEQ/Nm®, i J& ( f [k & Wy 6 2
TSR HIARE) (GB 18484—2001) 3K, AbHE )5
) SO, H8 b 1 AS B8 3 2 A8 K HE i R AE, v+
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