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Study on Heavy M eta] Stabilization n Sludge
w ith Bentonite and Sulfide
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( College of Enviormenta] and Cham ica] Engineering  ShanghaiUniversity Shanghaip(0072 Ching

Abstrac:t The stabilization of heavy metals in sludge was studied bY using hentonjte and Sulfide separate]y W ith chem jca] speciaton
analysis of heavy metals and with heavy meta] 0xic characteristic leaching experin at the app licaton prohability of wok inds ofmate
rials in adsorPton and stapilizaton of heavymetalswere stud ied to offer anew way © treat heavy metals effectively m the agricu [ture w
tilizaton of sludge Results show that leach ng cancentraton of heavy metals is decreased tomeet he standard of slud€e utilization in
agricu Jture And the species of heavy mefals are changed ©0 wit the mto of he unsteady sPecies of heavy meals in sjud8e reduced
greatly Among 1hes§ Bentonijte has effective ad sorptive properties on heavymefals [ke Cd and Nyi while PH vajue jsmain mfjuencing
factor on ad sorPton and sodium sultide has god stah ilization properties on heavy metals ke Zl”l Cu and Cd When 104 scajes me.
d icament was use(;l leach ing concentration of Znwasy4 gem8/[.only and the rato of the unsteady species of heaw metals n sjudge was
reduced byS(% ~60Y%.
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2 2 Heavy Met] Stapilization Experinent wih
Benonite and Sulfde

Sewage sludge con@ins heavymem]s such aszn Four diffrent scales( | 5 3 ands &mmy of
Cuand Cd Wwhich can lead © series health Problem  pentonje and four different scales(p 5 10 and 15
when entering nto {0od chail Stahilizaton js a process gram) of N3 S- 9I—L(') were ajopted sepamtely no
of transfom ng heavymetals fran pojsonous and deete
rpusmatters 0 pw dissovahle Jow transferah p and
low pojsonous ones Pentonje ’and Sulfide were mixed
w ith sludge at different scale separate]y mn {ollowmng ex
perinent BY canparing corresponding effect the h Bh
— effective chamical stahilization materjals were found
oult! 2

1 Introduction

which 100 &rm of slud€e sanpl was jome] Each
sanple was fu]lymixed and leached with TCLP to eval
uate fe effeciveness of henonite or «u [fide in stah 1l1za

tion of heavy memls
3 Results and D iscussion

Experi ; 3.1 Leaching Concentatpn ofHeavy Metalk n
2 Xperm ents

Sldge
2 1 Matergals and Sequentp | Extrac ton o fHeavy
Meuap Tah 1 leaching concen tratjon of heavy meta]
A kind of industy sjudg€e smpled fram Tao Pu wih TCLP ( m&/L)
W astewater Treament Plant of Shanghajwas adopted as H 7n Cu Ni cd Cr

experinent sanpf () hermamnmateria] pclude Ng S
> 9H () and Cabentnite The oxeity of the sludge
sanpPles were detem ned at different PH values with
Toxic Characteristic [ eaching Procedure prescrihed by
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USEPA The leachate canponents were teste] usig In hisstudy Zn Cu Ni Crand Cd were se
ICP ]émission Spec tame ¥ and he <quentia] lected as tarBeted heavy metals according o their rela
chemica] extraction of heaVmeetalswas performed* ¢ tive concentration n raw sjudge shoved inTah 1 and
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the ajloved Jeaching out fran agricultura] used matery
als

3.2 HeavyMewa]Adso®ton with Benton jte
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Fg92 Adsorhed duantity changed w ity PH

Fig 1 shows that aching concentration of heavy
metals were decreased at PHs  The adomtion of Cd
and N1wih bentonjte was decreased Opvpusly when s
gram of bentonije was added in sludg€e while thatofCd
and Niwas decreased o g7mg/[. andg 76m&/ [ re
spectjvely Wherea§ the adsorPtion of Zn and Cuwere
not chvious atPHy ( The adsomtion of heavy mel]s
w ith benton jte was notohpvpus at PH o g8 100

E flect of PH value rmanged fran 3 07 (o on he
adsorption of the heavymeta]s added with bentonite was
nvestigated in the experment FR) shows that in
creases m P in the leaching soluton wi]] lead t© an
increase of adsothed quantity of e Cu on Adsothed
quantity of(jgi N1and Zn changed opviousy atPH val
ue mnged frang5 ) 107 ( ‘The adsoltion of Cr was
sinilarwithCu In generegl te range of P vajue fram
5.0 ©7.0 Was Prefrahle pr adsomtion of heavy metals
added with bentonijte The adsorPtpn characteriste was
not reflected by the cuwve in Fi€9 because msolupk
hydroxdes will be fomed at hi€her B{ DBecause H
has stong canpetition at jower PH  the adsomtion of
heavwy met]s added with benonite was not opvious at
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3.3 HeavyMeta]|Stabilzaton wit Sulfide
: 50r
&n
S 40T TV |
= ! ——/n
’.i:' 30r | —=—Cu
; l \ 1
2 20f ,L,, (
210 - a
g o - ;
% raw 2 5 10 15
sludge
scales/g
F83 leaching concentraton ofH eavy meta] with sulfde
100
g0l ‘mexchangeable |
SUT
s | ® bound to carbonates
e l
? 60 [
=2 ‘ o bound to iron mang-
240} anese oxides
‘ 0 bound to organic matter|
21;{
‘ ® residual
0 - - - —
Znl 7Zn2 Cul Cu2 Cdl Cd2

heavy metals

FEB 4 Changesof Fractpnation of heavymetals

In s experirnen’t N3 S 9}%() was usd to sta
bilize heawy meta] ons in sjudg€e Fi€3 shows that
leachin€ concentratpn of Heavy mef] was decreased
obvpusly atPH 2 g8 Whenjp 8mm ofNg S- 9gH O
was added in spdg§ leaching€ concentratpn of Zn Cu
and cd wereq geme/l. 9. 65m& and(, | m&L re
spectively The leach ng concentation of Ni didnot de
crease chviously Whenisg 8ran ofN% S- 9H () was
added leaching concentration ofNi ranained at3(, g6
meg/[,

Fractionation analysis of firee kinds of heavy met
als in sJudge after and hefore stah ilization was refieced
n Figg ConentofZn in exchangeaple fraction bound
10 carhonates fractiog and pound t0 jronmanganese
oxjdes fractpn accountd {or 2.31%’ 21. 3% and
6. 15 mespectively bepre sabiliztin whik the pro
portion was changed 1©0, 91%, 10.4% and 3. 21%
after subiliztion The pmer three kinds of fractpns
were unstah e fractions and he others were staple frac
tions (Content of Zn n unstahle fraction s decreased
bY5004 ~60) after stabilizaton

In conclusiog Fractionatpn of heavy metals n
sludge afeer and hefore stahilization is hasically consist
entwith results of leach ng concenuatior’l while content
of heavy mefa]s decreases jn unstaple fractpn and m
creases in stah e fraction

4 (Conclusions

(1) Two diffrent mechanigns for heavy met]
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stapilization were d scussed n the paper Heavy meta]
apsorption added wih bentnite is nfluenced by he
surface propertes of this adsorpPtive matergl while sul
fide has chamjca] reactions with heavy meta] pns ©
fom mnsolple suhstances

(2) Bentonite has excellent adsoP fve pProperties
on heavy metals Jkke Cd and Ni in neutra] circurn
stance Thismethod is restrcted n Jower PH circun
stan ce

(3) Heaw meta] stbilization wih sulfide is a
kind of effective mehod by decreasng the leach hg
concentration of heavy metals to meet the standard of
sludge utilzation n agriculure When g ~15 8ran of
reagentwas used faching concentration of Zn was3 ~
qmg/ [, only the ratio of the unsteady speciation of
heavy metals m sjudg€e reduces great]y while that of sta
ble Peciation increases afer st jljzation
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