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Abstract

The aims of this research were to study tolerance bacteria isolated from an
aerated lagoon in wastewater treatment plant of Northern Region Industrial Estate, to
cadmium, copper and zinc by mean of the Minimal inhibitory concentrations of metal
(MICs). Biosorption capacity of these bacteria to heavy metal, cadmium, copper and zinc
were also investigated. The result showed there were 1, 15, and 16 isolates of bacteria
tolerance to cadmium, copper, and zinc at concentration higher than 1,000 mg/I,
respectively. The biosorption capacity of heavy metal tolerance bacteria to cadmium,
copper and zinc at 50 mg/l pH 6.0 were 32.11 + 0.86, 40.00 + 0.55 and 28.50 + 0.96
mg/l, respectively, while the biosorption capacity of free cell and immobilized cell were
62.76 + 1.25 and 86.71 + 1.01 for cadmium, 64.67 + 1.18 and 89.43 + 1.25 for copper,
and 56.20 + 0.86 and 81.63 + 1.16 for zinc removal in the batch test. The capacity of
cadmium, copper, and zinc removal by the immobilized cell in the reactor test for the
first 2 hours were 55%, 95% and 50%, respectively. The heavy metal tolerance bacteria
were identified later by physiological and biochemical characteristics for cadmium,
copper and zinc species as the genus Klebsiella terrigena, Bordetella /Alcaligenes /

Moraxella and Acinetobacter junii/ Acinetobacter johsonii, respectively.

Keywords : wastewater, heavy metals, Immobilized cell reactor



UNAALD

Ao Aa ¢ A = Aaa A a a o Aa ')
ﬂ’]i’lﬁ]U%&Ji}ﬂﬂ‘izﬁ\‘]mwa@’lm:HLL‘LIﬂ‘YILiﬂﬂﬂ%LLazLﬁlimﬂuﬁdLL’J@E]QNYI&JIR%&%‘W]
UnidanuaranuisnaalSunmlanzninle lagvinniiaausnuuafissainszuuiintamii
\FovesiinugaannIsy uaznareuddgazadlaneninNdugIn1aeTyvanuaiise
(Minimal inhibitory concentration, MICs) U8 W I3la8s TanuUuTNNaN lansnin an
' A A A ' = @ a <& ' A a o
NANIINARBINUIN LUANIINNUGAILAANEN NaILAI WLASFINZR AJuwd 1,000 FaaNIY
@aRAT N9 1UI% 1, 15 LAz 16 lalalas aua1ey Nan13aneltzansninluniiniaa
LAALTEY  MAILAY LAZFINST VaILUATITUNNUGa lanehniin laan1INaaadluy batch
test WU UTeANTAWIWA1IRN0LAALE LN NaILAY LATRINEH NIzaUANULTUTW 50
NaANINGABAAT N pH 6.0 Aa 32.11 + 0.86, 40.00 + 0.55 WAz 28.50 + 0.96 VAANINGa
3607 MUY LAZLH AN INARAUUTEENTAIWNNTAIALAALI LN NOILAY LAZFINST b
ea ea =& o ' A A A
EﬂLsﬁaaamma:maaﬂmalumﬂma Tasn1InaaaduL batch test WU WUATILILNNY
] A €A rd' =3 L a a a o 04 a
@1ameuwlugﬂLsnaaam:uaumaﬂmﬂumﬂma FUszanTawluniiinauaaLey
WiNNU 62.76 + 1.25 LAy 86.71 + 1.01 NadnIuAaaaT aNa1eu JUszansawlung
fNAANaILAd LYNNU 64.67 + 1.18 WAz 89.43 + 1.25 NARNINGORAT ANNAIAU WA
f1ANINTNIAFINGR 1ALYINNL 56.20 + 0.86 LAz 81.63 + 1.16 VaANTUGORAT GNNAIAL
o @ > Y & o o @ o & =2 \ -
Namimuﬂiam%uﬂlummi@s%swumummamuuLsﬁaamagﬂ (immobilized cell
reactor) Mol 2 TAl09UIN WU FINNTORAANNTNTUTBILAALT N NEILAT WA
SINTR A9 LAUINNTT 55%, 95% WAZ 50% GNURIGL LiasLuaNSaNNuaa lans RNy
fJﬂi:?{ﬂ%mwiumiﬁﬁﬁiam%ﬁfﬂgaq@mﬁ‘hLLun"ﬁﬁ@ WU hUANSINNUGaLAaLR Y
wazlszaninnlummdauaailougigafaana Kiebsiella terrigena. uuafli3ufinuda
mau,mLLa:ﬁﬂizaw%mWIumsﬁﬁwaaumfgaq@agﬂu Bordetella  /Alcaligenes
/Moraxella LLa:LLUﬂﬁL‘%nﬁwmiaéfaﬂzﬁu,a:ﬁﬂszﬁw%mwiumsﬁﬁ@é’aﬂzﬁgoq@a%iluaqa

Acinetobacter junii / Acinetobacter johsonii

AnAaN 1179 lanriin izuuﬁwﬁ'@ﬁwLﬁm‘haaummsﬁaﬁ@%ogﬂ





