(

2547
ISBN 974-53-1820-5



REMOVAL OF ZINC BY SULFIDE PRECIPITATION IN COMPLETELY-MIXED
ANAEROBIC REACTOR

Mr. Thana Techapakdivongse

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Environmental Management(Inter-Department)
Graduate School
Chulalongkom University
Academic Year 2004
ISBN 974-53-1820-5
Copyright of Chulalongkom University

194M "0



Thesis Title

By
Field of Study
Thesis Advisor

Removal of zinc by Sulfide Precipitation in Completely-Mixed
Anaerohic Reactor
Mr.Thana Techapakdivongse

Environmental Management
Pichaya Rachadawong,Ph.D.

Accepted by the Graduate School, Chulalongkom University in Partial
Fulfillment of the Requirements for the Master’s Degree

A Tkl Dean of the Graduate School
(Assistant Froressor m.K. Kalaya Tingsabadh, Ph.D.)

THESIS COMMITTEE

(Manaskom Rachakomkij, Ph.D.)

V-/»’ Chairman

RO DA (o 2 5 o seor P Thesis Advisor
(Pichaya Rachdawong, Ph.D.)

.............. Y. 10 Member
(Assistant Professor Sutha Khaodhiar, Ph.D.)

...... UX. L;;1 UVTATT v 2" L. Member
(Ekawan Luepromchai, Ph.D.)

K . & 7% .......... Member
(Khemarath Osathapnan, Ph.D.)



/

(REMOVAL OF ZINC BY SULFIDE PRECIPITATION IN
COMPLETELY-MIXED ANAEROBIC REACTOR) .
, 146 . 1SBN 974-53-1820-5.

2
!
2
8 ) 9 10
120 2 550 /. 0 7100
. 9 pH
1.0-7.2 ORP -100 mV 28-32
10 100 /
29 J (A oH 70
( ) U0 o



##4689433520: MAJOR ENVIRONMENTAL MANAGEMENT
KEY_WORD: ZINC/PRECIPITATION/SULFATE/SULFIDE/SULFATE REDUCING

BACTERIA(SRB)
THANA TECHAPAKDIVONGSE: REMOVAL OF ZINC BY SULFIDE
PRECIPITATION IN COMPLETELY MIXED ANAEROBIC REACTOR.
THESIS ADVISOR: PICHAYA RACHDAWONG, Ph.D., 146 pp. 1SB 974-53-
18205,

Precipitation is a widely used method for treating heavy metals in wastewater.
Sulfide precipitation is popularly employed due to its low hydraulic retention time and
ability for metal recovery. Sulfide precipitation process can be employed using various
sulfide sources. Generation of sulfide by sulfate reducing bacteria (SRB) is one method
that can be applied for wastewater treatment plant. The treatment process is separated into
two steps. In the first step, 2 was formed in the anaerobic water treatment system. The
SRB used SO42"as an electron acceptor and the sulfate was transformed to 2% In the
second step, sulfide was precipitated with metals in metal sulfide form. The purpose of
this research was to study the optimum condition for zinc precipitation by 2 in
completely-mixed anaerobic reactor and the amount of zinc in the anaerobic reactor that
can be efficiently removed. This experiment was separated into two steps. The first was
starting up the reactor for eight days. The second was injecting zinc sulfate for 9 times (in
27 days). The concentration of zinc for the injection was as follows: 10 ppm for the 1, 20
ppm for the 2ndto 5th, 50 ppm for the 6th, and the 7th, and 100 ppm for the 8th, and the 9th
injection. From the experiment, the optimum for SRB in the anaerobic reactor was the pH
between 7.0-7.2, ORP less than -l00OmV, and temperature hetween 28-32 °c. The injected

zinc precipitated rapidly in the first 10 minutes at the concentration of 100 ppm of zinc.
The concentration of 290 ppm of zinc accumulated in the reactor and made ORP to
increase to higher than zero. The pH decreased to lower than 7.0 and strongly inhibited
sulfate reducing process. The residual sulfide in the reactor decreased to zero and zinc
precipitation did not occur and indicated the failure of the system.
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