A X

HFLENPE S E LR AL RSB A F IR VORI HA R

AR A E SR Y TREHUTRE CMTRFEEAL

I=q

PATO P FFF R CRTREFELA S HAK? 25 T RBE £ ik~ &
g F b HY A B S TERAPHRKRSE oA J1* s R F (SRB)
1&%%@#%&i%@ﬁﬁ%mﬂ%,ui%¢ﬂa@«ﬂiﬁigﬁ
BEt ARBIFRTEN o F 0 AT AR P R B R F
2 AP AR RN EE e B & B R E R RRGEH
HE &R PO P TR, S 2 P R R e
(FISH) ~ R & pr4aagli ¥ & (PCR) % iR 4T A2 (DGGE) * =
EIREVEY S Tk AL

PRETARIL A S D NL s gAJIF R EFHREAGZEHEFAZET R
EREED (& &) i aRBRAEFAFARER B H X

Hd FERRERLZFENARERFRERAFL A TEREREYA

kit
o+
*
=
K
=
=
o
¥
3
N
@\

s AR A BT o T BT RS

Z 180mg/lL o HE~mpR a3 37% 0 FoRIBRY T3 &

i

B AARBRFTREHFZLEPFLF 4 S ET FRED

%%@iiﬁ%ﬁé%$@ﬁiﬁ$4$’ﬁﬁﬁéﬁiﬁé%$?§



97% > &~ 2 "fi?’ AIiT" 100% - d RERFHR*THZ EZ AR T AL

IH

£%¥ SRB 2 4R & A L4 > 4 > 4 -ad FISH §5%%%%
o g2 HR&E? 27 EEEERF EHANT R TIFHE - A S
TR A RPEAFAEO R A Ed e EET 20 F B R
bacteria (EUB338) it # (DAPI) 7 » 1t 515 80% > @ SRB *%%#
LBt P EF G A3 B55-60% c @ Hd o4l e H 4+ DAPI A
P EEEFR KRN A F iR 95 107 cellmL o hRERR R S
#lez F% e DGGE A48 % ¥ {F R  £4ehFr i 14 = pjgd
FAMST AR R 0 PR eSS BT PR AR T
s 20 | PFEE 92 o] P AElG A RESGNE AL ZHT BT E

& & i 4 ¢ 514c SRB Fip e @ nE £

s
’ﬁ“
F_m
a\
e
o
-
3
[

£2 SRB Ffa+ 5 B Ff -

Bagd (2P AR REFHERFE MERERFA ¥ EREEIE - §

ARG T AE



Abstract

Heavy metal contamination is a serious problem from various
industries such as leather manufacturing industry, metallurgy industry,
electroplating industry, integrated circuit industry and printed circuit board
industry, etc. Printed circuit board industry wastewater is contaminated
with five heavy metals such as copper, zinc, nickel, chromium and
cadmium. Among these heavy metals contamination, copper, zinc and
nickel are relatively higher concentration than cadmium and chromium.
The sulfate-reducing bacterias(SRB) have bioremediation potential to
precipitate toxic heavy metals from water- and wastewater as highly
insoluble metal sulfides. Therefore, the. present investigations are to
optimize the bio-precipitation of copper, zinc and nickel using
sulfate-reducing bacteria by mixture design and examine the bacterial
population using FISH, DGGE and PCR.

The objective of this research consists of two parts. In the first part,
the heavy metals such as copper, zinc and nickel will be taken to study
the effect on SRB during bioprecipitation process using mixture design. In
the second part, bacteria population will be examined thoroughly using

molecular techniques such as FISH, DGGE and PCR.



The results demonstrated that the sulfate reduction ratio was 37% in
the absence of copper and nickel when the concentration of zinc was 180
mg/L. This finding concluded that the removal of zinc was significantly
higher because of the higher sulfate-reduction activity than nickel and
copper. The experiment results confirmed that the average removal of
Zn** was 97% by sulfate reducing bacteria (SRB), and the maximum
removal ratio was 100%. The contour plot also indicated that the toxic
order of the three heavy metals were: Cu** > Ni** > Zn®". By the
experimental result of FISH, we can find.that the ratio of EUB338/DAPI
was about 80%. And the SRB/DAPI ratio was between 55% and 60%.
From the calculation of DAPI; we canalso find that the microorganism
number of the reactor were 10° cells/mL. From the photograph of DGGE,
we can also find that the bacterial population of control was almost

constant during the period of reaction time. However in the experimental

reactor, the bacterial population has altered at the 20 and 92 hour.
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