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(1 RABEREEREHSHRATFREFESLRE, L&, 200092;
2 EETRAFRASAPATEILATERATAIAEEL, L, 200135)

i E EEARABHAGNEERERE HARAKRECKTESRBUHFHNNER. FHRERYA:
CRBHA, RURKESHEKER, BRABKBEANKPFREZRBAN CRHFESRRHBHE W
AHE; BAShAHERNARSAFRYH, h BEIBRN CRPESLRBHENEMAHE; ENER
B FREN CRRRFALEMESBRITENES; MABMEL (L/S) XK Pb, Nifl Cd R H
RERBMEM, T Cu, Zn, M Hg E L/S<I0 R BBHMWERAARK, L/S>10 W gMRE; £/ H' WK
ERERTESRORUERREM, BRAF H HELRBENEWBEN Pb~Zn>Cu>Cd>Ni>Cr
>As>Hg; ZEHE H WKE, BRBUBRPELBRAOKER THRELE, WK >0.2 mo - I MERERE
Wb, MRBUATESR (HgRsh) KRERTHERELAE.

(@A REERE, K, ER, BHEmw.

HEERIREET HS S RGE KIK (APC residues, YUTRHKKK) BTLEREY, ELE. &
WA HEERES, HTRA. BRK, B TFKIFEKEFBRENBA, BeECKFHERY (AR
ESR) MEREGNBHEETH, MY ARFEEREE".

AXMRTIREFN. REUAE., BFRE. WEK. H' RKE, BAMEN CRKTEEREBELK
Ew, HICKTYESRORLHE, HFN CRECFERMLAELELRE PR NTARMKE.

1 SEEEY

LREGRE EEAFRREBEEERT K, T RAPHEPRERAER R, BRELTIER
RT3k + BHEREM + B D.

BRULBUBKREYBLERBH FERE—KFRGFEBHER (GB5086.1-1997) ™ K%
W, WEBHIBBE (F1), FREEEDAN CKHELRB HEEE M.

£1 CRBHEBRBH
Table 1 Parameters of APC residues leaching test
EmEF ZXREBH EHAk
BAEFAR L/S=10, REFINEEA, RS 8h, 0.45um JBEHME RABRABRS K FRERRES
BB L/S=10, BBAAHAEK, KFHSE 8h, 0.45um @BHHIE  HEHMBERBE 16b S

BFBRE L/S=10, KFHRS 8h S50 45um BB BEASMHN 0%, 0.5%, 1.0%, 1.5%, 2.0%NaCl %¥&
L/s BB HAEBK, KEHES 8h G 0.450m BB L/SH 2, 5, 10, 20, 100, 1000
B 4> A K NaOH 0.01 mol - 177, .

H 3@ L/S=10, AF3H% 8h /58 0. 4Sum EHEAE BB 4 B K NaOH B\ H ( m ). KR

HNO,; A% (0.0lmol - 17*—2.0 mol - 17")

BEM: HNO, B # (0.02mol » 17'—2.0 mol + 17'),
BB L/S=10, KFHRE 8h 553 0. 45um MM IR

HAc %# (0.02mol + 17'—2.0mol - 17')

2004 4F 11 B 4 HWH.
* BRBRE 2003 FREFARFTEHUM-—HHEHELHTE (032051) MEEHTHEEARAZAL2003 FEFRBARNERXER
(032312043) ¥¥B). * » @IRIEH, solidwaste@ mail. tongji. edu. cn



43 BEE: HEERCRITESRBHOZWEER 439

2 HR5e

2.1 RAEFR

HFEEEFEBNBRE (Toxicity Characteristic Leaching Procedure, TCLP®) FFRHEMBERE
B (30r- min™') IR E KBS KB 7 4R (GBS086. 1-1997) MK FRBIERK (110
remin”', #RiE40cm) HFTBRHLE, HBEHBRARRE (H1). REHEKXEKREESM CKP Cr,
Cu, Zn I Pb HBREBHAKFRGERBEGRUEBE, BHhH T YKBEM/N (<300um), HFRME
BA, HEBABHAZEREAR/D, REFAN KD ESRNREBEWAHE.
2.2 R AT

RELCREDSHEFEER L FEHHE (GB5086.1-1997) $1HlE, £t 8h K VR EHKKIR
AYEFHE 16h i, FALRPWHT LN 16h BEMAREBENCKTESRNBELE, &
RwnE2 pin. AE2 WAL, BENE CRRBBRETBMAARAKR, KFiRY 8h B A TR
T, BESEMCKPESBHBENEWAAE.
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Fig.1 Influence of rotary agitator on leaching Fig.2 Influence of retention time on leaching
2.3 BTHRE

WP AR NaCl WAL EHFELESRE (P MZn) HBEHT, EALRS, B CRREH
TSN NaCl, ESEMRHBRAN (H3). NKRERAMT (F2), EUNHEFERANCKFEE
FHEBRERHRS (>20%)", AESLBHCRREB S, SEENETRENESRNREERT
HBEA Eit, AREFRERES (MEKRET), YRFHESRBHIFASHARE.
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Fig. 3 Influence of ion intensity on leaching
2.4 WAL

MBEW ARG RYEHEEE (NE2RER) o, WEAK (L/S) MMMy NERREA,
WESHEKREL, RBREREMBEHBERME (H4); THHEE/DKYSFEESFRE LTV
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WHREREE, SWEKTX. KT Pb, Ni fl Cd #kHEHHS, 7 L/S=2 HEJLFLEHES,
HBRUKEBBELE KW ECBRSHEHBEEHAES, MA LS UERBEM; Cu, In,
Cr # Hg ¥ 7E L/S <10 Y ZEMER W, BHBEEEMAK, L/S>10 B G R

R2 CERWOFERLR (>1%) A (%)

Table 2 Major element ( >1% ) composition of APC residues

Ca cl- Na K Mg Fe S C
13.4—36.8 8.4—11.0" 2.40—5.62 2.20——3.96 1.36—3. 54 1.54—2.86 2.21--2.65 0.94—1.55
* PAEYE C1°, R GB 787187 FAM L M 25 4347 i AgNO, WiE M4,

. 100 [ —x—Cu 1 10000
: - n ¥ L
Y 0.1 - Cd m &
E 4 Cr 5 g
B oo | * He S H
H o Ni g b %
" — T % =

0.001 <

1 10 100 1000
L/S
4 WELIRHHE R
Fig. 4 Influence of liquid to solid ratios on leaching
2.5 H'¥#E

MNEKRPELBHEEZIA TN, IRHESRE (LHERE Cu, Pb M Zn) FEURBSNE,
B, H'REEERERM CRITESRMNREKRE (WA S). BFRKPEH CaO M Ca(OH), X
ERRMURSBREMY . SECWEREWFE"®, WK pH BB A, Y H WEHT0.6
mol - 17'A8f, KWKBHBMEBYE (pH=8.4), LHELBBHEEREARTREAEEM. HTF Pb
HFEHELR, YpHH>I2HEZE10.80, BHBF P EEMNEFL 100 mol - 17'fEF|1.5mol - 17, H
ZpH<TEPhWBEEBAXUB EF. Zn W HRPMHER, MEKESRRAEREAGTHLE
F4&BBEmM, H' REMEWBEESSN: Pb~Zn>Cu>Cd>Ni>Cr>As>Hg.

®As  XHg —e—pH OCd ACr +Ni APb OZn ®Cu
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5 H'ERENRHKER

Fig. 5 Influence of H' ion concentration on leaching

2.6 REUGIBRBFRE

ERAREENHERAER (HBEHPHEURKBRAENEESY) ST RKHITRR, 41
WE 6 ME 7 iR, BT YKEEHEMN pH ZpaES), ZAREE <0.10 mol - 17'8F, WEKBHBH
pH Z8IA K (pH=11.73—13.39, ®6). ZERLIKER (XTF As F1 Cd 45 0.02—0.10 mol - 17
*tF Cr, Ni, Pb #l Zn Z4H 0.05—0.20 mol - 1°'; XtF Cu F1 Hg M 4> 5% 0.02—0.20 mol - 1™ 0
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0.02—1.0mol - 17"), AHENEHAMESIER, 1s
EREHBRTMELBERES THRBELR. WE
CREFARRRAHE, AOYREREE S gy
BAHER (—BES TRBEAET 0.20 mol - 17) 44 £
TRERH KT ES BB, WA >0.20mol - 1 Y s
BB EREE, FSKET, HNO, B HIE RN 0 L | TR
pH MBI S (B 6), MR kT As, o °
Cd, Cr, Cu, Ni, Pb #l Zn PR K FEEBS I 4 W ;
{EREE MM M — 5 EF (>1.0ml - 17'), B B6 REUNMMALRN pH H W
HBEHELBORESTF -5 (Hg B4, &K Fig. 6 Influence of acid type on pH value
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Fig. 7 Influence of acid type on leaching

(1) REBERERBAX KKF Cr, Cu, Zon M Pb HREBHKFPRGFBRRSHRL B
B, AR CKASHRMER, BEFAMCKTELRBHBNERAHE.



442 ;7 S S (- 24 %

(2) WRTESBHOBEZRMEENEHE/DN, KFPiRY Sh CHBANRMTE, BRE
B H BRI T EGEAERN 16h BELBRM CKPELRENE LR WmE/.

(3) WMBRANETERE (MEKEHR) YT YRVFESRNBELRRAHABRHAER.

(4) &K Pb, Nifl Cd W/KBHES, 7 L/S=2 B JLPLHAEL, Mk L/S U{LERBE
Fl; Cu, Zn, Crfl Hg 7 L/S < 10 Bf B MW FE A K, L/S>10 BgHE.

(5) ¥KEEHENpH Zrhfe. H WRENSEBRHEWEWBEEDH R Pb=~Zn>Cu>
Cd >Ni>Cr>As>Hg RFFCKITARAEFEN pH EHETHRRBEAR THRHESENIE.

(6) TEHEBKER, BRBUBATESRIOKERS THRBEM. TAE >0.20 mol - 17 MM
BERB T, MBRBHEF As, Cd, Cr, Cu, Ni, Pb Ml Zn MEE X THRE H K.
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INFLUENCE FACTORS OF HEAVY METALS LEACHING
FROM AIR POLLUTION CONTROL RESIDUES

FENG Jun-hui' HE Pin-jing' CAO Qun-ke' ZHANG Hua' ZHANG Pei-jun’
(1 State Key Laboratory of Pollution Control & Resources Reuse, Tongji University, Shanghai, 200092;

2 Environment Protection and City Sanitation Management Bureau of Shanghai Pudong New Area, Shanghai, 200135)

ABSTRACT

Study was carried out on the impact of extraction conditions on leaching characteristics of heavy metals in
the air pollution control (APC) residues from municipal solid waste incinerator. It was concluded that rotary
agitation and horizontal vibration obtained similar effect on heavy metals leaching due to the character of APC
residues. 8 hours of shaking time was long enough for the leaching system to reach dynamic equilibrium, and
the heavy metals contents showed little variation after the mixture was set down for 16 hours. Because of the
high content of soluble salt in the APC residues, enhancing the ion intensity of the leachant did not promote
heavy metals solubility. Leaching behavior of heavy metals varied with the liquid to solid (L/S) raties. For
Pb, Ni and Cd, their concentrations in the elute decreased with the L/S ratio due to dilution, so did Cu, Zn,
Cr and Hg under high L/S ratio ( >10). While the L/S ratio was less than 10, the leaching concentration of
Cu, Zn, Cr and Hg changed little. When H® concentration increased, the leaching ratio of heavy metals
increased obviously with the order of Pb=~Zn > Cu > Cd > Ni > Cr > As > Hg. The concentrations of heavy
metals in organic acid leachates were higher than that in inorganic acid leachates when the acid concentration
was low, while when the acid concentration was more than 0.2 mol + 17", the content of heavy metals ( except
Hg) in inorganic acid was higher than that in organic acid.

Keywords: solid waste incinerator, APC residues; heavy metals, leaching impact.



