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Extraction Procedure for Leaching Toxicity of Fly Ash from Municipal Solid Waste

Incinerators Under Co-disposal Scenario in Landfill
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Abstract: The behavior of acidity neutralization capacity (ANC) depletion and change of pH values in leachate from two representative samples
were investigated with test of general acidity neutralization capacity (GANC) and multistage extraction test (MET) . The results indicated that
low estimation of potential environmental risk would be conduced with low depletion of ANC and high pH values of leachate in such actual batch
test. Comparing the results of GANC with that of MET, neutralization and wash-out process would take place at the same way under the flow-
through scenarios of co-disposal, and there is one-third alkaline components reacting in the neutralization process. With simulative calculation
basing on reasonable hypothesis of parameter in sanitary landfill; the extraction procedure for leaching toxicity of fly ash from MSWI under co-
disposal scenario was proposed, using leachant of 0.3 mol*L™" HAc solution and 1/S =20. This procedure would definitely provide disposal of
MSWI fly ash in China with reliable safeguard and effective management.
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KRR S A3 S HC A R A A b X 2 R 3 A
] AR BRFAS 43 5 41 000 tod ™ A1 050 ted ™", 5K
P HEBE R R G, WG PR + A1 YTk R ik
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WAF, 28 55°CTH R 45 24 h J5 AR 4 SER A A, 12k
FA1 #1 FA2.
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1.2.1  FEEYI R POt 4 JE e R T
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Ak A9 0 22 1oy I AR 38 TR R, ARAIE 9 H R
X 8 9 G HE AL (XRF, X-Ray Fluorescence )l iE T
B CRI Y AR 55°C 4 AE FHT 24
h J5, F XRF-1700 2 X 5 2 28 OG54 T I .

4 8 75 IR I K H G () ASTM D6457-00a
TR T I R CRRE Y, SR TRIS Intrepid 11 % 42
AR B T R B 6 B A CICP-AES, inductively
coupled plasma-atomic emission spectrometry, Thermo
Electron Co.) M| & Cd+ Cr~ Cus Ni Pb Zn 55 70 % 1)
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(1)TCLP(toxicity characteristic leaching procedure)
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(21 A W 3 Hh 7 74 (GB 5086.1-1997)

VRITVE A 3R 6 K6 P 4 ) HO AT [ S b R
HOBCh 25 B 7K W B (L) 2h 10, HAx 28 %
[A] TCLP.

(3 8 LR 125 5 IS 38 GANC ( general
acid neutralization capacity) —1X 775 & X Isenburg
S IRE AR B0 12 A B R B R P AT
AT BICRGE R LR R A B 1k ) Jo % i 4%
AR B L3 08 AR B 20 (K45 R 223t 48 h

(4) 2 i IS S METCmultistage extraction test)

KM 2 P SR MR AR ARSI AL B A 7 1)
RAMITEOL T IR R B g s il e . A
SRR 10 R B G I EE 0.1 mol L™
LR 1~ 6 ZURH 1L/S = 3.33, BESUHR FER 7] O
30,7~ 10 2R /S =5, REERIEN R 4.5 h.

F WO P B R B4 8 763 Cd Crs Cus
Ni+Pb~Zn 55K H ICP-AES J5E .
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®1 YRMIEEBRT DN/ %
Table 1  Main composition of MSWI fly ash by XRF/%

Ak FAl FA2
Si0, 10.77 23.64
AL O, 3.23 8.18
Ca0 32.77 22.78
Fe, 05 3.28 4.83
K, 0 8.58 5.6
Na, O 3.81 5.28
MgO 0.72 2.64
S0, 10.74 13.99
P,0s 1.53 2.49
cl 20.59 6.4
Ap/Ag" 3.17 1.2

1) Ay = CaO + Fe; O3 + K, O + Na, O + MgOs; Ajq = Si0; + AL O; + P, 05

®2 YRHEEREEEERE/mgkg!
Table 2 Main heavy metals of MSWI fly ash/mg*kg™!

BE)R FAL FA2 T4
Cd 109 85 0.01~0.7
Cr 384 191 1~1000
Cu 2568 1254 2~ 100
Ni 63 101 5~500
Pb 2338 5126 2 ~200
7n 5024 23 504 10 ~ 300

BRI R H R AN TR] 1R 358 B R BRI PR
FEANTA], KA TR B 1 40 Jo R I S > 3 B3R B
WL B 2% pH (AN 7] 17 HE < e 0 38 (K03 HH ATV
W (0 pH A7 AE O (K AR SR, AT 3 0%
W2

®3 YIMEERRHFMN . RIGIEREFR HR pH E/mg L'
Table 3 Heavy metals concentration, pH values of leachate & acidity of leachant by TCLP & GB 5086.1-1997/mg*L~!

RHRIREE

T FE S5 Cd Cr Cu Ni Pb Zn o B2 pH
FA1 0.115 0.755 0.19 ND 1.765 3.275 0.1 9.67
TeLy FA2 ND 0.042 ND ND 0.674 1.115 0.1 9.44
%5 0 FRAE CUSEPA) 1.0 5.0 — — 5.0 — — —
FA1 0.071 1.73 0.01 0.02 108.0 8.4 0 12.33
GB 5086.1-1997 FA2 ND ND ND ND 0.953 0.268 0 10.82
M FRAHCGB 5085.3-1996) 0.3 10 10 3 50 — —
I GANC SEEACRME KKK i FA1 A1 FA2 14 —
e A A 5 C DA TR v FD 25 R R ) HEAT T, g i —a— FA2 MET
& 1 i, FAL Bl FA2 75 2R A4 22 o () ANG, 5 5 51 I o hAL oANG
5.7 molekg™ ' M12.5 molekg™" .0 T2z il e JJ K 10
[ 0 A S 3R B8, U pH = 5.5 HOHH 12 38 pH .
{2 36 Ab A 5 ) B %O A 1 TeLp A1 GB =7
5086.1-1997 4 %l % B T ANC [0 9 ¥6 4 2.0 6 N
mol* kg™ 1 0 mol*kg " B TCLP 72132 i e AR ; = T———
ZAE 7R AR HE LA 56 A 3 FE R I R v e K Ve 2 3L ! . w . .
N o [N 1] 2 4 6 8 10 12
I ANC, T 5% B 1 ANC X35 T 3 i AA R 1) R B BN fmol kg

17 pH {2, TS0 T 8 48 e 210 L R e
(32 T AT I 1R — R 471 pHARL BT B 1) B 4 S v
HH R, el 2 P 85 R, 78 ANC 45 A IR 15
LR, B BAR R OP pH (I BTG, KR B4R
B Rty WL, ST A A K R T R OK
HAT— 58 WKV T T, %K 3 4 Ja 1R 32 HA R
F BRI (¥ pH AR, 10 pH AR 3= B
T RIKA G (B E LR 128 R ) 5 iR L
TR E A R AR EAE
2.3 CRAEZRRESER PR AT A

K MET 5256, 38 1 2 2 Jx 529 UK 34, A

E 1 FA1F1 FA2 7£ GANC.MET 33 PR Z B pH EZ L
Fig.1 Change of pH in leachate of FA1 and FA2 by GANC and MET

FOILAE B S ARG O R4 S IR R 1 4L
Al AR AT, AR 2 RE SR IO R T, A
A pH B RS T Bt OR H SEEG, SEEG 1R B FAL
M FA2 1) ANGss 75 7 A 3.1 mol*kg™' #1 1.5
mol*kg ™", 73 il 5 AL IRAR R (1) 0.54 F1 0.60, il ¥
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PO R KR R ZE ) T Cas Mg 1 ARAL
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Fig.2 Heavy metals concentration in leachate of FA1 in GANC
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Fig.3  Accumulative concentration of heavy metals in leachate with MET
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PRMEREERT- S L5 LI )T R SUR/ WA R W SU R W
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e ORI P R LA, T SERAS A PR R R
PRSSNP4 A S 40

AT g ARG DL IR SR

MR BE A 50 m, AF 32 5 K P Y 5 92 800 mm
(959% PN E f5 _E RO, 1171538 & 60% ., f6
JEALE L 5% , IEY) S 1 x 10°kgem ™, LA IRIE
JAI 30 a.

COWFE LLr e AR IR 5, W Lok 57
5RO
] LG = W B o A S M 3 I ) o

= CFEREM K x KB x SR TN x 535
o Y N ) ) /LI VR B )35 i
AL AN x AR AR B LD
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OBRIGEIRECLL H WO Wfie % KRE
1) B 7K I 5 DA B T3 A SEL L 37 1) 52 B 1 O, %o o 7K R
BIR B DR WO BE A R AR E: FEK R FE = 0.63
mmol* L™ s LR IBYEW IR IE = 100 mmol*L™".
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m'*Casm’) "' x 1 m’ x 60%
=160.7 mmol*(a*m*) '
DR R AE 5 5F kg CAR SN R P2 A
CREHENIFHR 7 1) R JEE SR TR A /CHE IR
JE x BRLIAR x JEPEE x KA LE 1)

_160.7 mmol*Ca*m?*) ™' x 1 m’
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1630 a %R MRUEIA N, 55 kg CAK | BV 1 12

JE N
64.3 mmol*Ca*m’) ™" x30 a=1928.4 mmol kg™’

16 DA o B g DLE sl i 7 U )
R AR T ik s N2, T AR A AR R 40 1/3
(B PE Y T e 1% 2 5 vp RSO BRI, B4 R
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JER 3 4%, Bk S o6 R 42 41t 3 A% R 2 it R4
1T 8% -
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HH 9 ] L HCh 20 1, At o R P s O
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BTG s R R e R AR TR B R
BUBLI> A A HLIR » A0 SEEe h e H O 1R
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gi EPIR, He T A e K AR I AL A B R
g kSRR P A A S B0 e R R pH A
2.64 I LIEHI LA 2021 IR 8 LEXT KK EAT 18 h
IR AR DR I . 3K 4 51 T %27~ FAL AT FA2
{14 F 4 JR 70 3% R MR B, 4 AR AR B,
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Table 4 Heavy metals concentration of leachant by extraction

procedure for co-disposal/mg®L~"

= =} . 5 r
=TT g Cd Cr Cu Ni Pb 7Zn
S gh B R FAl 4.05 1.20 42.91 0.20 50.32 113.90
lhg FA2 3.41 0.68 24.74 0.64 57.54 121.80
“”' +< ~
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