nahaRn-ecgivilfuda uasilsondoInfunily
Budeudanjuuudisfauaus

wntlhizedy udmdssedy

'?nmﬁnuid'cﬁuchuﬂdwmm:ﬂnmamnﬁnqmﬂ?qmﬁmnﬂumunmnﬂmuﬁn
muirimnaiaandey
Jufininnds pnnnzcfunrinende
Ymafinwi 2541
ISBN 974-639-949-7
Svinfvealudininende pnoanighminody

2402432
b T T




SOLIDIFICATION OF SPENT SILICA-ALUMINA AND
MERCURY SULFIDE WASTES BY PORTLAND CEMENT

Mr.Prasert Ngamlertprasert

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Environmental Engineering
Department of Environment Engineering
Graduate School
Chulalongkomn University
Academic Year 1998



wadeInntinud mnhEan-ergivitifuds uozrendnaurhifdudeudas

YuSuaredaunud
Tao wisdyziady Vudnlszedy
nndn Amansrudunadon
erndntimn 109M0AI0IE A%, Hyany (waneieTey -

Tadiainodo gnnensaiumiinads eylialfivinnfinudatuiifludunitiventsfinm

Ovay 0y

(MeAI9E Wieuvmd Andend yARA)

AMSNITUMIINOTINUT Mﬁ
u; E-‘ WERIUNTTNMY

(AITAIINTE AT, 33%Y WITUNINRA)

e N
T
A= s iMUInY

(30IMaAI10136 A%, (RYINT lwmanoeTyy)

auningarTggunniuda

mUATNNAINIAD

M3
(I0IMNATI998 A%, INn Monaiiy)
W MITUNTT

(019138 yoyoa Taasdian)



R IS R IS A IR TYS RN LR PRI TLY § TG SPC AN RI T PR

thzindy smdmbziely : nmhi@am-orgiiifud? unsrhondalviuh Wiy
Foudoudnnialefauaud (SOLIDIFICATION OF SPENT SILICA-ALUMINA AND
MERCURY SULFIDE WASTES BY PORTLAND CEMENT) 0. 5t/nw1 : s a1, twang
1517hRs3 Yy, 297 Wil ISBN 974-639-949-7.

mAteitnsAmnahintorazneulammini innnmihdmides 1of nasmmmnon-
vlqaoumwﬁ‘lnunmﬁu’lmﬁuwi’n‘lﬂﬁm'hlhoun11ﬁ111’1'nﬂu6aﬂ1aa‘l§ﬂuiumﬁ'zmziﬁm-ozqﬁuﬁ"n
Wk tuntmanesilunmedsmanansznuin Alkmdonishldithifou uasuamemi@memonm
vesmznoufrumah ihifoumn MisTuiseda snmiunis uavsmid¥veah uannnﬁ'ﬂnn
vamounnsvazmuionmudiduvenison  Taafioy  uozmin tunmoiinmnaesiiye
manatesfie  lunmmpnesmviladunsmdns i nmemveinzneuInnemindeSombzandunli
A 025 0.50 HOS 075 ‘lummnnwfmwﬂunnmﬁ'm1d1unmm11'1¢ia'3'uqﬂwmu4mﬂﬂh
Fus 03 04 05 06unz 07 ‘lunnmnee%mtﬂum:tmmmumnmn]ﬁtmmlm:zoznmu'weq
#0017 13 7 14 wop 28 Fu lunmvanedfiiihinsibsAninmiunh i lmenineds  une
nHoudsuidindoduluniunfonznoulansminTammmshlfidhdou.

wanTmanesmIhneneui 1dsinmatiaduied Ted WithidouTnolhdndnanaim:

exqiiifudy wuddandndfonnzmde SadnmmmeneulavemindeSagthemuniiy 0.50

- dandmunmddoorgiiifufwetuSundoiiy 60 wedisud (ulond : 3inm = 1: 06)

SminniweSaqubranuiniy 050 Wi lu@oudnlnh 175 vhwesnammgad  dszes

iy 7 fu dsz@ninmlunmmlfzon uns Tasdiounsdauvini 88.39 uae 82.77 tediud ansdiy

trzdninmlunaanszesmovesmngunswiuluuriniy 6197 woidud a¥nohinmmidnd
U3zt 5,110 UIMADAUYOIRSNOULNS, |

samInanesnmininuaoangossmeuditufoulre uSnndnmuSim-ozgliuwild
ufa nudardnfionnzeufie SasdummmenouTanzmindoSoquszamuyhdy 075wt
nendam-orgiu i i meyudundointy 100 wefiwud (fuBond : §8ma = L) sarinal
Aetmuszmuniiy 050 MhBuelnfRoudnlna 175 vhweslTunamunguf]  Wazestannde 3 Ju
thstiniamlumahbbenaariiy 8217 nefioud  thzdininmluniasnnenzaiovents
tormsnSuTuuviiy 60.56 wodleud Avifdwlumathiiail tszie 5,620 umeeduvemsnouuds,

A0Sy ., IAINTINAIUINGDY nwiledondn .. drd wkddeima

[] s )
a1 3. AN TNAILINABY mwiledooersdmBnuL /772 j’”“'“‘nﬁ-

Ynnfnm....2541 awiodeowrdiinutin




o
o o
1

L ot wh o #, ~ € o A o ] =
Hae oo 1‘!?'.(-‘:‘:?;“‘?"‘.!“.f*”‘,t)'n?“;EI!‘.li"l'ifl'Uﬂl‘iI!'l'J NWHRUHI D)

# 4 3970991021 : MAJOR  ENVIRONMENTAL ENGINEERING
KEY WORD:

STABILLZATION / SOLIDIFICATION / HEAVY MB'!.ALSLUDGI: / SPENY SILICA-
ALUMINA / MERCURY SULFIDE WASTE - _

PRASERT NGAMLERTPRASERT: SOLIDIFICATION OF SPBNT‘SMCA-AHWA
AND MERCURY SULFIDE WASTES. BY PORTLAND CEMETI‘ TBBSIS ADVBOR:
ASSOCPROF I’B‘ICHPORN CHAWAKI'ICHARH)N FLD, 297w ISBNM}MT

This research investigated the stabmmnon of heavy metal sludge from COD wastewater treatment
.mdhukmﬂuomdlampmduebyaﬁmgwdmmnﬂﬁdebefmumk&ﬁmﬁm mthpmﬂmdcunmtmﬂ
spent silica-alumina . Thsexpmmentswepafonnedtodetmnemt o:dy&nefadm‘saﬂ'edmg&w
solidification process but also the phynca] properties of the: sohd:ﬁed spewmm, such as the compressive
strength, density and permeability. Inadd:m:ulwulmmaneﬁsmmmuy dnomimnandmwu-uc:amad
out. Rﬂnmfmummﬂnmﬂusmmmﬂpmmmpafmdbyumghthm
al\dsewnstdcmmnuoushmdmmofo.zs 0.50and07 'mesaoundcxpmmeutmdmtedtheeﬂ'eaof
water/cerrentitious binders ratio of 0.3 0.4 0.5 O.GMO.T.WMWMMQdeOva
auring time of the solidified specimens at 1 3 7 14 mzsdays. The fon.ﬁ'th‘e.xpa-immt considers the
stahilization efficiencies of heavy metal mdcotmdmoonewmatmnoﬂhepmpu-bmdu-formhdxﬁcauon by
portland cement. o

The results for solidification of heavy metal sludge from COD wastewster treatment using cement
rixod with spet slca-liing Wmmmwﬁwmmm'ofo.so 60%
mnhm—ﬂmndmmno(m nhca-l‘o.ﬁ).mlhmdermoofo.so sod:mnsu]ﬂdel'lsume
ﬁudmdnmmmdamumeof‘?dsy& Thnm:unoneﬁamesofmﬂuu'ymddmmum
m8839md8277%mpewvely.'Iheewwuvatedtmoneﬁamwofmhaq\mmewasﬁlﬂ% The
manmofkea:manmstwmabomSHObahtp«wnofdryhmymamldudge

The result for solidification of bmkm ﬂuorescmt lamp residue usmg cement mixed with span silica- .
alumina mdzcatedthaithcopummnmndmonwewastdbmdamuoofws lOO%spcnxs:hm-
alumina/cement ratio (cement : silica = 1:1), waterbinder ratio of 0.50, sodium sulfide 1.75 time the
stoichiotetric amount and curing time of 3 days. The stabilization efficiencies of mercury was 8_2.17 %. The
extractive reduction efficiency of anthraquinone was @56 %. The estunatmn of treatment cost were about
5,620 baht per ton of dry heavy metal sludge. | ' '
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