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Research on Inhibition of PCDD/Fs Formation in Municipal Waste
Incinerated Fly Ash by Adding Calcium Oxide
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CHEN Pei’, WANG Xiu-ji' "
(1. School of Pharmacy, Guangdong Medical University, Dongguan, Guangdong 523808, China;

2. State Key Laboratory of Organic Geochemisiry, Guangzhou Institute of Geochemistry, Chinese Academy
of Sciences, Guangzhou, Guangdong 510640, China)

Abstract; This experiment carried out heat treating municipal waste fly ash by using CaO as inhibitor for

PCDD/Fs in a self-made device. The influences of temperature and CaO dosage were studied. Results showed
80% of PCDD/Fs was inhabited with the addition of 5% (Wt% ) CaO.
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500 mm ( M2 30 mm, 42 26 mm) , f71 % fF K
90 mm, /5 22 mm( #M% 22 mm, A% 20 mm) , £ 5
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Fig.1 Self-made laboratory heating equipment
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RIS CORRE S BR = ff b X B By 3% 56 e
IR R ARy IE H s AT ER L BR A AR IR AR,
Al Fe P .Ca Mg .K Na As Pb Ni,Cr Mn Cl .Zn,
Ti Si,Sn,Cd Ba,Cu Jif i i 53 8073 51 5. 6%
3.0% 1.5% 38.4% 4.0% 9.1% 7.7% .0.1% .
1.3% 0.2% .0.6% .0.2% 7.2% .8.4% .0.5% .
10.7% 0.1% 0.1% 0.5% .0.8% .
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Tk, BOR A48 2RI E s g i ac 22,
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BRI AU AR, B TP BR R, A C B
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st
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2.1  CaO #p4] & & ¥ & % PCDD/Fs #LEL

PCDD/Fs A R HLEE 3= Z A7 2 Fl, D4 5 w9k
EIE W ; @i i de novo WA, BFSE Ws A2 i,
HEED > QU ZHIF R AW S Y R PC-
DD/Fs £ BRTIRA, S8 (Cl, \HCl1 A1 Cl - ) .0,
H,0 b4 | KHAL G Y ¥ e {2 #F PCDD/Fs £
o ALY CaO WIS ROK iR R T I 42 )
G S e O, 38 S BEAIG CL, AR B a3k 381 40 )
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2.2 AREWAH CaO #F PCDD/Fs ¥R Fo 34k & %,
A

MRS SCHR 152 28 X RIS I BT & o B 1%
3% 5% 8% 10% 13% 15% K1 18% (1) CaO"’ |
FIXF BEEE S (ORI CaO 1 RIK) TR 1 258 |-
T 350 °C, 4 FE 3 h, BEM A RTAL B S H GC/
HRMS {7 17 Fh 2,3,7,8 — PCDD/Fs, 25 WL 3
1, R 1 AL BB i 70 80 5% 19 CaO J5 &
KH¥2,3,7,8 - PCDD/Fs A2 e B AT T - TEQ #¢
BE /N, CIKZS RS T PCDD 1) 5 H R B
M (TEQ) 43514 6 041. 92 ng/kg 393.59 ng/kg.
TE2s AR FEE KRR 1,2,3,4,6,7,8 — HpCDF |
OCDD FiI/bHif() 2,3,4,7,8 - PeCDF .1,2,3,4,7,8 -
HxCDF .1,2,3,6,7,8 - HxCDF .2,3,4,6,7,8 — Hx-
CDF OCDF ,JE &/ 2,3,7,8 - TCDD, 25 FAkES
OCDD /& = fy, k5 X2,3,7,8 - PCDDs
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1) 56.5% ; B4R LB CaO €A 5 H, OCDD
1£¥2,3,7,8 - PCDDs H i L2128 50%

ALy rh 2,3,7,8 — PCDD/Fs #¢ J& Fil
CaO B 7% LA AE A, HES R X 2,3,7,8 -
PCDDs [Fit bl 595.27 ng/kg ~828. 55 ng/kg, 5
25 RIRRE S HL SRR T 73. 6% ~81.0% ; 32,3,
7,8 —PCDFs Jfiig b oA 414. 81 ng/kg ~873.05 ng/kg,
X B o BRBEAIR T 69.9% ~85.7% ., Lk
26 . CaO %F PCDD/Fs AE B EA W B AN HIRN
X FISE AT SCHRIRIE A — 2 . KK PCDFs 925
BR&CE i PCDDs, iX 85 PCDDs fY X} FR 25 #4)
FEP ;i N k=W R ) 0 N R a3 s R AR R L Y IV
5eR 3 W L -5 800, ff PCDDs FeE P =i i PC-
DFs'™) RIfi}, Mitoma 25" ¥ 2 BV W P AOBIF 5
R EARKBAMHR, X% 6 - .5 - & PCDD/Fs
Fi14 — 5 PCDD/Fs [ A BRACFEA WA 1 22 = ) X
—IRE IG5 SCRRARE A F] , 35  CORLSR
EECE S
2.3 R BB A& A KRR A PCDD/Fs
I

WF5E R R IR A i PCDD/Fs 1 B A3 1 B8 5
o 200 °C ~ 400 °C, Bi9K 1A & W& PCDD/Fs 1)
FEA T 3, A B R BE R I R I S
R, Tl Az = rhi RSB > 850 C,

P RR T IE] > 2 s, T ARG A0V B B U B A A
Tk /> PCDD/Fs A a1

RIS N 5T 2 93 %0h 5% 1Y CaO KK FE
il ,200 °C ~600 °C HAALFREIS 5 $AbHRS 6K
T PCDD/Fs, 45538, 7E 200 C ~300 C 41
T,4,5,6 - & PCDFs ¥ BRI TN ; 7E 350 °C ~ 600 C
%1 F,4,5,6 — 5 PCDFs ¥ J 3% W7 8 fin; 76
200 °C ~500 °C &1 F,7,8 — 5 PCDFs ¥ & 5 ¥
/NG TE 500 °C ~ 600 C &1 F,7,8 - & PC-
DFs ¥ B 2 SIG nka#

AL KA i RS R 2,3,7,8 -
TCDDs, Fifif5 #Ab 3 B - F-,4,5,6 — % PCDDs
W LI AAR L, R B8 PCDFs 76 W) I B By
Brry AL BLAE ;7,8 — 4 PCDDs ¥R 7E 200 C ~
400 C T T A% 7E 400 °C ~600 °C 58
W BB A A X — S Sk — 30 e
X—BAR B Al BE B R S, 200 °C ~ 400 C B B &
PCDD/Fs & ARG N AE AR PCDD Flmkmgg , 5
ARG PCDD/Fs He BE RGN, 1017 /55 1k o B, SCHik A
i CaO WK PCDD/Fs SR PR T it S EE

Pl , i B2 €K b PCDD/Fs Y Bk, &
JKH Y PCDD/Fs £ BR #&30 Fl o 50. 5% ~ 83. 6%,
400 “CHFY.2,3,7,8 — PCDD/Fs 2[4 33k B 5 K H,
TRIKHT 17 Bl PCDD/Fs 1 - TEQ WEEFRFE RN 9.4 % ~

®1 17 % PCDD/Fs MWELR ng/kg
Table 1  Results of 17 kinds of PCDD/Fs ng/kg
e s R BN [ BT 74X CaO BORE (i

1% 3% 5% 8% 10% 13% 15% 18%
2,3,7,8 - TCDF 35.78 25.53 20.02 9.18 9.23 15.69 18.39 19.81 19.07
1,2,3,7,8 - PeCDF 64.12 23.55 19.36 8.24 10. 12 13.26 15.27 20.01 23.32
2,3,4,7,8 - PeCDF 250. 18 100.23 65.32  29.04 32.25 45.32 51.02 58.17 45.23
1,2,3,4,7,8 - HxCDF 243.60 59.82 52.67  41.08 40.23 45.58 48.70 74.00 69. 58
1,2,3,6,7,8 - HxCDF 237.62 67.23 50.12  45.23 49.32 57.22 60.23 63.74 65.55
2,3,4,6,7,8 - HxCDF 394.42 102.07 90.30 79.23 80.97 100. 32 109.01 114.21 120.57
1,2,3,7,8,9 - HxCDF 8. 14 6.52 6.23 5.25 5.58 6.02 6.85 6. 84 7.18
1,2,3,4,6,7,8 -HpCDF 1 212.96 386.52  358.28  135.47  140.08 152.21  178.23  190.35  221.74
2,3,4,7,8,9 - HpCDF 81.66 21.32 18.56 9.25 9.97 9.23 9.25 10.02 11.23
OCDF 369. 10 80.26 69.23 52.84 54.84 62.23 65.68 70.23 79.65
2,3,7,8 -TCDD 1.84 1.75 1.70 1.60 1.60 1.64 1.65 1.71 1.78
1,2,3,7,8 - PeCDD 121.32 21.56 19.32 15.05 13.32 15.32 16.52 18.65 19. 14
1,2,3,4,7,8 - HxCDD 56.58 22.01 19.36 11.47 13.42 16.65 17.52 18.05 18.87
1,2,3,6,7,8 - HxCDD 152.36 57.25 47.08 36.55 38.86 39.63 40.87 41.84 40.35
1,2,3,7,8,9 - HxCDD 42.50 15.58 13.32 12.20 11.98 12.26 13.36 13.91 13.52
1,2,3,4,6,7,8 - HpCDD 993. 94 286.63  203.63  178.85  187.32 185.25  190.35  195.63  200.05
0CDD 1 775.80 425.52  389.71  341.15  387.34  398.25  400.25  410.32  415.72
¥2,3,7,8 -PCDD/Fs ~ 6041.92  1703.35 1444.21 1011.68 1086.43 1176.08 1243.15 1327.49 1372.55
S1-TEQ 393.58 117.66 90.82  59.23 60.33 73.19 80. 18 90. 13 85.00
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85. 4% AL FRIEFE 350 °C ik E i KAH 85.4% .,
50 °C ~850 CILREIHULH M CaO WIETTEFY)
BB RIR ARIRBYEL 250 °C I} PCDD/Fs 2R3k 5]
BOAH (92.4% )7 B IR Y BE 500 °C 45 51 #7275
PCDD/Fs £FR%8 80. 7% (A= it Kt PCDD/Fs) ,
TR B AR HI X de novo A AL T PCDD/Fs, 43
3 PCDD/Fs ZFRFFEAL, X —Hil 5% 50 25
R—F X T BE S U CaO Hof KR 4L Rl S i 56
SRR X, X PCDD il PCDF 4 22 [ 25 3
CaO Xt PCDF [ LBRZCR S T PCDD, P AR X — B4
575 PCDD 2546 BAG X FRIEA 56, 20 PR A5 1 5
FOHBRE N PCDF R,

3 H5iF

WIS TR B TE B CaO 3] MSW %5458
IR PCDD/Fs Az BUARR A, 45 SR 3R, B
CaO 2| RJKFE A el #Pl PCDD/Fs 2B AL, X5y
Bl N B R 20 BN 5% 1Y CaO HAT Fe A PCDD/Fs £
BoR M AR CaO XF KK H PCDDs 2 BREICR:
X T PCDFs, fik44 PCDDs 22 % 1R B 52 90 1F AH
5 5 PCDDs 7E 200 °C ~400 °C 2[5 iR
EAA G, 7E 400 C ~ 600 °C 5 31 11 AH 56 3,
200 °C ~600 °C A% PCDFs 2 % 2 Fl i B oK 2 91
B @A, 200 °C ~500 °C [ 75 4 PCDFs £ %
RN B EAH 500 °C ~600 °C 7 [ 5 3 17 AH
K#a#, Y PCDD/Fs i fE 5 ¥ TEQ - PCDD/Fs ¥
FEHUS K PCDD/Fs 2B 23X0 (14 FA A B BE 4
A 400 C 1 350 C, KBRFE 51N 85. 6% Fl
85.4% . XAl g AR B 1Y B 1 2 i R
RS, %58 R g MSW KK ik B T 25 4243t
TR AR, O AL O T, S B S Ok
5% 1) Ca0,350 °C AL 3 h, 7] 2BR 80% LA I
) PCDD/Fs , BEAT SRR COMCAETHL f) A48 KU
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