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Abstract: An analysis was made of the physicochemical
characteristics of fly ashes from seven municipal solid waste
incinerators (MSWIs) in China. Based on the analysis of these
characteristics, the relationship between the components of
raw refuse and total/soluble chlorine content, heavy metals
distribution of fly ashes was discussed. The results show that
heavy metal contents of fly ashes have close correlation with
the components of raw refuse and refuse collection mode. Fly
ashes have a high chlorine level (5. 21% ~ 14. 49%) and
soluble chlorine contributed 40.60% ~ 83. 96% to the total

chlorine. Chlorine shows wide range content in different
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incineration plant, the fly ash of incineration plant from city
on a comparatively developed economic level tends to have
higher level of chlorine. The chlorine (especially soluble

chlorine) in fly ash is mainly from kitchen wastes.

Key words: total chlorine; soluble chlorine; fly ash; refuse

components;  kitchen wastes; municipal solid waste
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Tab.1 Incineration process parameters of different MSWIs
p Y e-=1=1 A~ = Wk yE =~ b =L

R H 7 H AEHE 1 600 40~60 800~900 1.5 5 032~6 153 40

[Fi] 2% SITY 2000 frHEd 1 200~1 500 40~60 > 850 2.0 4 520~10 046 55

A H Sz A b HEb 1.300~1 350 50 > 850 2.0 4186 60

BT SLC400-4. 0/400 2 000~2 200 37~52 850-1 050 2.0 1 605 70

TR Steinmuller JEY 1 800~1 900 < 35 850-1100 2.0 4 605 30

T SITY 2000 44y 1 200 < 60 > 850 1.2 5232 26

ML i 822 44~52 1046 1.2 5 860 20

T2 BRI CIWEERANFEARERESE
Tab.2 Chemical composition of fly ashes from different MSWIs

Bekbel Na:O  MgO ALO;  SiO; P05 SO; KO CaO  TiOy MnO  Fe:O3  CuO ZnO  PbO
e 3.62  9.67 3.75 812 0.507 6.19 255 29.1 0.392 0.0341 1.38 0.0385 0.133 0.076
[F]% 8.26 2.28 3.72 11.2 1.360 6.92 3.8 21.5 0.638 0.0884 3.56 0.0871 0.492 0.250
K 3.46 1.58 1.54 5.05 0.332 9.02 2.39 37.9 0.248 0.0342 1.47 0.0487 0.452 0.222
WL .61 1.84 4.20 11.9 0.548 3.04 1.38 20.4 0.581 0.0811 4.07 0.0562 0.374 0.091
Pl 6.08 1.70 239 806 1.250 6.51 3.21 28.8 0.706 0.0515 1.94 0.1540 0.301 0.141
i 472 0.99  1.00 3.02 0.293 5.77 3.74 25.6 0.226 0.0273 1.36 0.2560 1.390 0.365
VLW 859 1.68 2.11  6.04 1.290 7.03 4.57 33.5 0.472 0.0495 1.33 0.0504 0.395 0.161
VIMFOKPE)  1.03  3.56  3.99 11.3 2,420 7.48 0.62 451 0.822 0.0733 2,12 0.0838 0.579 0.132

3PN TABERE] PRI (4 B A A 6 B
YU AT e b COK T e (H AN ]
SRR ORI AT AP A — E I 22 5 X S
SRR RS ) 2 B VAR G, i 3% 2 AT AL T
B RS AR BEBE T R Na, K JT R & 85

WLABE) R Na, K J0E & 534 Ry F k. 3%
ARG SR Na, K o F 2R TR I0oh R4
PR 9 | HE DR A AR RO BRIk AT Je
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Tab.3 Raw refuses components of different cities %

i Jﬁé* gk T%Ujé %5” 7l§/r’r ‘iéﬁ\ I)}Zﬁ%“ j:

ESES %%k K REZ wERHE K
M#E 69.0 9.8 9.1 1.8 2.7 1.8 2.6 0.7
iy 18.7 6.3 26.2 4.6 3.4 37.8 2.1 0.9
HwK 558 7.6 15.1 3.0 2.6 13.2 1.5 0.2
ki 66.6 9.4 13.5 2.8 1.5 1.1 4.3 0.9
bt 55.2 14.3 14.8 4.3 0.5 6.4 4.3 0.2
Yl 47.8  13.7 13.9 10.3 2.9 5.8 5.1 0.7

ARBLRAEA G S B H R (TR 5500 LA B
FLAERE) Istih bl R Ik 55 Tl IR F 0 #5
2 AR BIRAN G BT (1 20 0 26 4. IR
SRR AR T2 T Na, K JUERAEA [FHERE
I RIR A o AR B 22 S
1P Ta, b A WL JsChR OB RIURE 22 LAAS LI B0L
WY A5 A7 A A TR - RBORE L I R 1 REA2 S/ Ay
SIURLA) » K/ INURE ) B 3 65 5 o R, HE B AT
DRI AORE R I AN B 5 1 ph 18T s 1 ml DK Bk 2 )5
RO T B T A 22 ) 3R TG W B0 R R R AR A
XRD {73 a] DUHEWT H 32 2273 rT RE A Si0, 25 X
ICHL > R T/ INBURE) B e Bt e DR T ARG ] 1 2
BRI FLBR  AURL AR A5 W . X FE RO K BE AT
Je SEM [ Al LU W7 &K bl i 4 s R 7 LS /)
A IR+ ELIE B X A B R TCHILASUR, B T
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Fig.1 SEM micrographs of Jiangqiao fly ash
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ShFY R A T L T ELNERL R Tl A i £,
XAl = A B Tl 37 35 8 A TR AR 3 b 3% v (st
ABLI R BUNT 50%0) L R s % b 42 s
AN, BN BB WK 3 FhE 4R O
AT RES TR 36 B2 3 5 7 458 i i & RO R & 1 i
MRS 1470 D DA 256, TCIR R B S B T AT
e U B AR R 4 A AR TR T SO
P2 Pk 14 5. B 95 3% W &k ¥ (CaCly, MgCl, -
6H,0, AlCl, , FeCly « 6H,O) ] L i 42 7 KK
4R W S KT €K P 4 R I R R Z
A7 B4 5% i 5 W AL VR SR RS S K R K R Zn,
Cu,Pb,Cd % 4 Fpi 4 J@ W5 K R e ] 1k 5] 95%
DA D0 TR T DA IR B i S R S i A i
T b 4 R A AR B IE B AT B0 4 IR VR AL TR
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Tab.4 Heavy metal contents of fly ashes from different MSWIs (mg * kg 1)

pel As Zn Pb Ni Mn Cr Cu Cd Hg
T 54.84118.5  1438.2414.1 606.5£12.6 3.7%6.9 343.7£9.4 88.2%13.3 258.0%£10.8 19.8%6.8 20.8%0.7
[A2%  81.7+9.9 4400.8+81.9 2054.3+58.6 43.2+9.8 1057.5+45.4 350.8+22.0 778.8+42.6 88.3+6.4 13.240.2
WAy 89.5+16.4 3760.04125.0 1768.0+£36.8 13.5+£10.0 416.3+11.5 151.0£12.1 374.5+21.4 120.0+6.3 2.8740.2
WYL 73.3%£5.0 3360.7FE114.5 724.2438.9 58.846.3 944.5423.9 851.0£90.2 470.54+22.8 21.8%5.5 5.540.2
VIHMF  116.544.4 3022.3425.1 1294.0463.6 23.8%£10.5 485.2+14.5 151.7£32.1 417.7£29.8 57.54+5.6 25.7%1.2
HHF 108.5417.4 2 644,04+30.5 1095 0£65.1 104.349.5 593.7425.5 286.2410.6 1294.0468.0 115.54+3.5 4.240.4
el 70.243.4 10791.74222.3 2 845.7+£87.3 78.743.9 303.8%15.2 239.348.4 2074.7+66.7 27.3£6.0 18.6+0.6
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o i R SRR P A SR P B IN R AR 2. 1
UnBE) BRI BERE AR L SO R T 2048
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M. A 36 452 3 R 9 S8 T BRI TR SR (D PVC
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AP L AR ZE B LATEAL SR . 55
Ao AE 3 S ) 2H SRR AIE S5 ST T R AR TR K B
SRR RT3 T 22 55 A e /K P 5 TROK PP Y 5
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7RO P SRR 5 it R R g TR Ak A T A PR



5512

SeeR) A - R R B RE RS R AL R X L 1861

R A B B+ IV 122K BBOCAT 280 B4 15 it 45 38 5 28 [l
W D> — O P AR ) ol FH 45 i I A 37 B3 P
(10 5 o 2 IR Oy B b vy S i 3 5 | RS 1 — AR B 3
35 I AL

14r wEE TR

—_—
[\ )
T

SREI %
S N B~ O 0 O

Bl YA AT mRTE R R

W AR TE R
B2 XK CREEFTASNRENH
Fig.2 Total and soluble chlorine contents
of fly ashes from different MSWIs
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Fig.3 XRD analysis of raw fly ash and washed
fly ash of Jiangqiao MSWI
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