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Leaching characteristics and mechanism of heavy metal in solidified/
stabilized contaminated soil under acid solution soaking

LI Jiang-shan, WANG Ping, ZHANG Ting-ting, HUANG Qian, XUE Qiang
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan 430071, China)
Abstract: KH,PO,—cement is used to soildify/stabilize the Pb contaminated soil. Leaching tests are conducted to study the
leaching characteristics and mechanism of Pb in solidified bodies under acid rain soaking, and the effects of KH,PO,addition,
leaching time and leachate pH are took into account. The results show that KH,PO, is effective to stabilize the Pb-contaminated
soil. The Pb leaching is related to pH of leachant directly, and the leaching amount of Pb increases with acidity. What’s more,
Pb leaching is also related to pH of leachate, and strong alkaline of leachate is conducive to the Pb mobility. For the acid
solutions with pH of 2 and 5, the cumulative leaching ratio of Pb changes with time linearly, but the two-stage linear variation is
founded for the acid solutions with pH of 3. pH of the leachate is in relation to the leaching amount of alkaline materials in S/S

bodies. The controlling leaching mechanism of Pb changes with leachant pH, and it is presented that the leaching mechanism
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changes from dissolution to diffusion with the increasing leachant pH.

Key words: Pb-contaminated soil; stabilization/solidification; acid rain; leaching

0 3

B H B 2850 4k 2 IR R AN T A AR A bR,
KEMNESBIGRtsEY . 453
OB B R A A e N AR R, [, J5get
TR E S R A R, M TR e E. H
I, V5 R A RO KR BT AUETIE S . B,
] Py A1 B 4 S v e T TR B vk 3 AL [ 1A
EAL (S/S). AT Bl IR EBURTK )R
AR ESEP, S/S HAR H T A E R AT, R,
BRI TS Y N ez R L S/S Bk =
B L AR T G 5 P T S B S e Bl AL, S/S

it

KRR L 5 Ak ] 45 2R B AT A B B
HgmTs R B AR R T BA OR8N
TIREMEME . REXFTREE. B, ZHRs%
Pl EE i R SRR A, B RO AT
HES A E

T EgEG R E RS, HESR

EETH: EXARREIEETH (51625903, 41602315, 51479194);
R RS XS AR (Y426011C01): B Tl &
FHAR R ALK AL H  (2013060803010403); 4+ 1% 5 T 8%
| 5% L S == B R (Z015003)

kS HHEA: 2016 - 11 -28



136 H O+ T OB % M

2017 4¢

=1 AR REXMEBENF MR

Table 1 Parameters of soil in tests

EIKE SREETE RURLAHX: o P KR R 5Ai/% i KT 2% %
KE R C“ M:f o} LR e % AR &K : Fif ]:}"%ﬁ : RKTF Gf“

1% /(g em™) Eica % b ki R Bk /(g-em ™)

20.78 1.89 2.72 0.74 41.6 21.8 19.5 3.45 6227 3428 1.72

et AR KA E A B B, BRI, [Ef/ARE 1k BRI S et, SR AR B T AR SR AR 1

BOR MR 523 7 BR G B E S @ i5 et [ btk e
KIAPR B2 R RIS BB BAT N, R A
SERFARRAEES, HBAEFEE. Bl X1 E
ARAR R PP 5 B [ A A B 28 o 1 [ Ak Akt
AT SR AN BRI R, 2 O AR AT IR
v BRGNS, BRI FSE
B2, e 2292 ARG T T M Ak A o 5 e
M2 HHLEE . fEBL, Rk TS e e 2 A
HIRA = IRIRE R, TAEE ., LRSI [N 2ok
TE VT RIRERAT N . XL R AFE R pH.
Eh. FLERZ, V5HMIRIA. wistE, UKW, T
— IR S S AR, YL O LR R E 4
JBR B2 AT R AKLERREAT TR A, T AR K
AR R R ARATE R . RRET, K&K
S0 5 B AN BB AR ] b A 77 AR it PR I8 2 1 T S 11
BHAT N, TS SEBRIN R AR T B AR AR H it
FEIBIE T

ARSCHE T BRI VE R N KH,PO,—7K e [#
/R e ARG Y132 I FERRIG BT 7T, b 7 BRI
W 5B,

1 RIS %
1.1 RIEAHR

R0 3 B T — T2 A, R R
+, HYH AR R 1. SRR (TR
U6 5 EbRAE) (GB/T50123—1999) 45,

I FT KV 32.5 B AERR Eh/K Ve, WIBERT
B %) 4 ho

IRI6 FH 43 M4l Pb(NO3), 1 KH,PO, T 35T [ 24 4
F XA TR A A
1.2 $RITERLIHIE

BT BRI 2 mm 0F, HUOR R LA
Hlo % EFINO; BT HIEH", e KRR R R
B, R Pb(NOS), IO 383475 4t o
eI T B I Pb(NO;s), MIZEIK IR &, #
Pb(NOs), ¥ TZ818/KH, Fil Pb(NO;), W4 Z345)
L g, A IR TR EEIAF] 5000 mg/kg.
Y5 iR FE A R R B T iS5 3z e i e i AR IR B
B, PPN 2B KA S K ERIEE] 19.5%.

T GRFE 23+2°C, #BEE>90%) f#£1%, 1 Pb(NO;),
AR N AR
1.3 RHEHE

¥ KHPOL VAT H KK, KHL,POL I N & NS
et JREN 0%, 0.5%, 1%, 2% 5%, &L O
wm, K OKEHTHRE)) N2 1, BRIEEY.
WK MBS Je b, KEMT LK FEELL
(C/8,) 702, RAATEABHAIRELSSEHT
HIRE . BIRER A —ERRE, IR A E TR,
L B i e JRC R, S8 I S T SRR T T TR R A
JEHI R . AR RSN 3.91 emX 8 em (B4R X H),
T#EEN 170 gem®, FRKIIM 3 A TATFE. it
JRASE 20 B A AR RS, Pl [ 1A B T IR A P e b
WEAET GRIE 25+2°C, B >90%) 377 28 d.
1.4 RHE

LEN AR 7 55 L E ARk ANS 16117,
WA pH=2.0, 3.0, 5.0 FIMMIRVAWR . [kt
PERIEANL) 125.6 em’, LRI EL CAREBIARLAR
BERMEA (mL/em®) N 10 1, WEBAAF N 1256
mL. I HTSEH £ B KN O HE R FE L L, R
RIMMET . WEREDE N OK IRy 28 d MIEBLE
IR E T 258 CBERED) RMIEKA L g
SN 1256 mL BRI, A4 %= I . @
1 d &, B — AR AR R RN 4R pH 18Tk,
W T — VO b 0 A RO A R, R e
s WHR AT pH M, BUE B RO IE S H
WHHERIR LA pH<2 FHFINREIREE, W =T
H. OERWHITE 2, 3, 4, 5, 19, 47d EHOH#E:
1E; RIRIEHFFLE 47 d, HORE 7 IR R R
EFIEIR R AR S IR 3L EARE ANS 16.1.
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HF 1

R, SF BRIEOGEE AL T RS de B ARIR R L 137

T Pb CRER. RN INE 19, 47 d,
etk Po IR IR 4R EE N, R IR R K,

LA A TR Po AWiheg e, [Fr, /e
PVERT, AR KA A W, FLERIE K,

Ja i Pb MIBHGHE R i k. Kk, T ESE
15 9 L [ RIS RN, B EE T SR K IHAT N

BEE KH,POL I IHE 3N, = H R Pb 3 FE ATk
/N, 4 KHPO, BN INEIE E] 5%H, Pb g HREE/INT 2
mg/L, HRERE AR K. Bk, KHyPO4 X Pb
A RIS AR .

40000 1

35000

§

—&— 0%

® ——0.5%
S 25000f  —a— 1%
=y —— 2%
ig% 20000 —— 5%
¥ 15000 F

2

-

Hs’?ﬁlld 10
& 1 Ekixs Pb ZHRE (pH=2)
Fig. 1 Pb leaching concentrations of solidified bodies (pH=2)
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Fig. 2 Pb leaching concentrations of solidified bodies (pH=3)
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Fig. 3 Cumulative leaching rates of Pb (pH=2)
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Fig. 4 Cumulative leaching rates of Pb (pH=3)
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Fig. 5 Cumulative leaching rates of Pb (pH=5)
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Fig. 6 Change of leachate pH of solidified bodies with time
(pH=2)
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Fig. 7 Change of diffusion coefficient of Pb with time (pH=2)
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