msihinimiisulasanlgdannssuaumstinialealua
i lminaenssurunssauaznaumsiaiiuasini

wsngnIR daatly

Y o & P ) as a o o
'Jwmuwuﬁutﬂudwummaqmsﬁnmmmangmﬂ‘wtm'm'zn'a"a‘umamumummn
FMITIANTTHRILIARGN MAITIAINTTHRILIAR AN
AEIAINTTNANEAT RIRINTRINMINENSE
UnsAnen 2549
ISBN 974-14-2500-7
a < 4 a [y
arfndresgsmnsainmInenas



REUSE OF TITANIUM DIOXIDE FROM CYANIDE TREATMENT
BY CHEMICAL COAGULATION AND ELECTROCOAGULATION PROCESSES.

Miss Supavadee Qiypen

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Environmental Engineering
Department of Environmental Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2006
ISBN 974-14-2500-7

430062



Wt nuinug

Toe
A1)
ansEnUFnE

A’ TEUFnaN

maiin nmdsninsenledannnszuaunisingalasn Tudun 1w

1 -
AIENTTLIUNFTINALNBUNNLATIUAL IWAN
-l 1 4
uNg129n195 gy
ArNTINRIIARDN

eIA&ATIANTE AT Wity FIINA

eIt oeIle

neAansInTed ag. iy Taanwug

ANZAIAINTINANART AT AINTOINMNANEAE aUNA ITuAne linusariutiiiludou

wiliraansAnaHuangATTy oy I udin

z / < P «
..... e AnURAMSAAINITNANARS

(AERTINTE AT, BTN A1ITUEAT)

ATUENTTHNITADUINENTIWUEG

(

2uAdATIANTE Ag. Wy Fnn199d)

.................................... e, BAANTEMUT NN TN

(dumanTIansd ag. L1nsy Teaniug)

................................................... NITHNIT

O N NTTNNNT

($BAANAATIANTY AT, SLIA ATRDAE)



qnan deadhs 0 nahilnnidleadleesnlesannesusunisinialeenludsn i vidon
nazLuUNTsamzneuynuAiiuas Wi, (REUSE OF TITANIUM DIOXIDE FROM CYANIDE
TREATMENT BY CHEMICAL COAGULATION AND ELECTROCOAGULATION PROCESSES.)
o eTLEne © etos. Racy S99, a1anseFinendan : ez, waFg Tosomiug 132 wih,

ISBN 974-14-2500-7.

Al Anuasnan sz lumsanezneuinmifilaesnlasaan
amnthidalaensraupznaumasiisnensmunsnaudoninii - Sainsulsinmiisefineg
Wiur sdovaslauannuaus fesdudu wnBnusedawenquas@wimssnazneunand
dounesaumzneuininicnsulsin Bnnnssusliin il Mesdudu sezuandiuin wune
Falwinuazaninliia unrhinmidenlaeenlmfildannisameneunweiiuss i
nfumA M unedalsen lusflrenzunumsesnfedudoei@danmllann  WavnlssRvanm
sadlnmitnalssenleidannmamneudiaindnn i

ranMARBIENINTauLc TS 2 da Fl) nsrusznaum el infegliflenran e
urnBunpnelsd uasmaRatanin anmsimunaade MetGudu 12 125 uar 12 1B
TAueNQUAFIYT 1.5 1.0 uAz 1.5 N mudndL dmfunissaumenaulnih deldnszualvin
w1 025 weulf wWReeazfiBunann UsAvanwlunsenazneugs  waiuind
WnzsaRaFsdal W mnntuasfiafie ddndsaminiantudon e 7 s Avanw
Lishahenmin Meonncade 11 wneddlwifvenzan Ae 6x6.5 meow. dwdl
Usdvanmasdlnmndenlneentefildannssamenoudioinduan el wodnlmade
TnoenlaiildanmsldindeglidraeladunsAildannmmamenaulwinaanmo e 4 af
Tnesnansorindnleentudldunnd 90% lunan 420 wit Tuusiilnndeonlneanlodldan
mslfurn@aneaelss Biaansmihun e idesnnidls@vanmlunneindsloelusdoudng

#n

« ¢ - o Aﬂx
AT angsdandoy. aeiledeldm............. CEIACTI AL i OO
AT VAINIINAMINREN. aeflndontanseiinen I SQesE
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KEY WORD: Cyanide / Titanium Dioxide / Photocatalytic process / Electrocoagulation /

Chemical coagulation

SUPAVADEE OIYPEN : REUSE OF TITANUIM DIOXIDE FROM CYANIDE
TREATMENT BY CHEMICAL COAGULATION AND ELECTROCOAGULATION
PROCESSES. THESIS ADVISOR : Assist Prof. PICHAYA RACHDAWONG, Ph.D.,
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ISBN 974-14-2500-7.

This research examined the optimum conditions of chemical coaguiation and
electrocoagulation process for separate TiO, from cyanide treatment wastewater. In
chemical coagulation process : coagulants, initial pH and coagulant dosages were varied.
Effect of the influencing factors : electrical current, initial pH, retention time, electrode size
and conductivity were explored in electrocoagulation process.

The optimum initial pH in chemical coagulation process for PACI, CaCl, and FeSO,
coagulations were 12.0 12.5 and 12.0 and coagulant dosages were 1.5 1.0 and 1.5 grams
per liter, respectively. in electrocoagulation process, amount of floc and percentage of TiO,
removal increased when electrical current was more than 0.25 amperes. The optimum
retention time was half an hour. Although higher percentage cf TiO, removal was associated
with higher retention time and electrode size, the power energy and losing aluminum
increased. Amount of floc were too much when the electrode size was larger than 6x6.5
square centimeters. The number of TiO, reuse times were four for TiO, from PACI
coagulation and electrocoagulation. The cyanide removal efficiency of these processes was
more than 90% in 420 minutes. in contrast, the remaining chioride ion on surface of TiO,
from CaCl, coagulation retarded cyanide photooxidation reaction whose first order rate
constants much were lower than those of new TiO,.
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