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Abstract

This study has heen carried out to investigate the growth and degradation with microe-
rganisms capable of degrading trichloroethylene and the removal of trichloroethylene
from reactor.

The conclusions from experiments are as {ollowings -

1. The isolated strain was identified as Psewdomonas sp. from the results of morphological,
culture and biochemical test.

2. When we used Prendomonas sp. TCE-94] for used strain degradation rate and growth
rate of microorgenisme have lag phase about 30 hrs exponential phase was from 30
to 70 hrs and after then it was stationary phase.

3. TCE degradation rate in metanotrophic Reactor was above 509 (initial value of 2mg/l
decreased to 0.85mg/ in lhrland its value was decreased by time passed.

4, As the resulis of evaporation by gas injection, TCE amount of impinger was 0.031mg
and its valoe was trace.
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Fig. 2-1 Cometabolism of Trichloroethylene
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Tahle, 2-1 Characteristics of genus Peeudomonas {Bergey's Manual of Determinative Bacte-
riology, 8th ed., 1974)
" General Characteristics o
fd_' efl © Straight or mTcﬁ:as but not ﬁh:_-:-n_icl
Sjze 0.5-1.0um by 15— 4.0um ,
Palar Mageila
Single or multiple |
No sheaths
| Appendages or buds
Al @ 4% a7 =24
Respiratory metabolism, never fermentative
Although may produce small amounts of acid
from glucose anserobically &
Use low-moleculsr-weight orgenic compounds,
not polymers
Some are lithotrophic
Some use nitrate as electron accepior anacrobically

-

—_— -

S ————— s |

Some use arginine as enengy source anaerchically
- Minimal characteristics for identification
1. Gramnegitive, straight of sightly corved
2. no spores ; motile (always) : polar fagella (fagella stain)
3. from glucose : open, acid produced § closed, acid not produced [
J d pos ool produced from glucose
B. oxidase, almost positive

6, cataluse, always positive

7. photosynthetic pigments, absent
& methyl red, negetive

10, Voges-Proskauer, Eegmﬁve
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TCE #5308 22197 #4 442 A3 viGg(2ald )2 5EL dixe] 242 Table.
31z ek

228 -5 pHis INKOHEH o2 7008 FYS, d74 48 w57 95y
wel g vi=F Ee} o] Bast §HBE FEE] g 1210004 1587 autoclavedie]
AHE BT, A AR TCEE 100mehe] stock solutiond H59] filter paper{0.22um) &
o] §-6te] ofn} sl Algaiqict

el TCE #8EFc LB §+ AMg wix|ojs $¥2] QA7 g Yilid 2Esa
£ deel ALgsa

Table. 3-1 Composition of colture medium

Component *Minimal Medium(g/€) Component LB-Medium{(g/é}
EHIMO, 16 Trypton 10
Mg50; - TH.O 05 Yeast extract 5
(NH.-S0, o - MaCl 10
CaClk + 2H,0 0.3 Agar 17
El LAY DLW, 10 mé
Falic acid YL
Trace element™ 1mé
D.W. 1000m#




* Minimal Medium M=A=1 Ca, Mgal U# & wr2l57] %7l Solution AS} Solution BF
H2stal 23zt w2 autodaved E Hieth
Solution A - KH:PO,, (NH.).S0, Trace element-KOHE pH =73
Selution B - MgS0. - TH:0, CaCl: - 2H:0
* Trace element solution composition(g/f)
Bolic acid, 0.1 : ZnSQ, - THO, 0.04 ; (NHOMOOy - 4H:0, 0,02
MnSO, - TH:O, 0.04 : CuS0, « 5H0, 0.045 : FeS0, - TH,O, 0,025

2, &8 gd

7l TCE ®@aliZe| &2

7t ajejefa] HSF = lpWE et P8 of9E wi=] 100m) Haskd F WHE F
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Lt EelFe 48 &3
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- 157 —



Table. 3-2 Operating condition of GC for quantitative analysis TCE

"Madel Hewlett Packard 5800 11 |

Detector ECD |
Column Size 0.53mm X 30m
Column Packing Material DB 624
Injection Temperature 180
Oven Temperature 40C—1007C
Detector Temperature 230t
Carrier Gas N 300/ min)
START

< T.0708 @.6833

3 ia.%‘h'.r TCE

3 066

S10®

Fig. 3-2 Chromatogram of TCE
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FAFLL MYE TCE 247 ENY HXE HESY Mol Waohs, o, 4
ok A 8AE EAtel e, ol g EA Ty ¥53 §3 4 Bergey's Manual of Determi-
native Bacteriology (Bth.ed.) 5} Bergey's Manua! of Systematic Bactericlogy Vol14] &3]
AAahec.



(1) Hel¥ B4
AEs Wepeta) Avd¥L Manval of Methods for General Bacteriology™'$} LJ. Brad-
show®] Laboratory Microbiology(3rd.ed. )™ s £8fe] 4daj#sich
(2) wiokas 24
FATE &F &3 G ai 2 WA colony He, BF, 4, FU= F2 deEHE4.
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mical Tests for Identification of Medical Bacteria™ o} F£8ta 4A|&H
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Fig. 4-1 Growth and degradability of isolated strain.
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Fig. 4-2 Calibration curve of dry weight vs. 0.D{isolated sirain)
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Table. 4-1 Morpholegical characteristics of lsolated strain TCE-94]

Contents Characteristics
Shape Short rod with round end
Cell Siselpm) 0.7~08 by 23~28
Motility Positive
Gram Stain Negative
Type aof cell devision Simple division

Table. 4-2 Cultural Characteristica of isoated strain TCE-84]

||_ Contents Characterisitics
Colonles on nutrient agar Circular, entite, convex, wetbed
Colony surface Smooth
Colony eolor Pale yellow
Hydrolysis of gelalin Hegative




Fig. 4-3 Photograph of isolated sirain TCE-94]
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Table. 4-3 Test for carbohydrate utilization of isolated strain TCE-94]

Contents isolated strain TCE-94]

Du-lrme_ Hegative

Sucrose Positive

Lactose Megative

Mannito] Megative

| Sorbitol Positive
. Fructose Poaitive
Xylose Positive

Khamnose Megative

Inosite] Negative

Maltose Positive

Galactoge Positive

Trehalose Posilive

Adipate Negative

Soluble starch Negative

Wannose Wegative

Melibivse Positive

Cf ety S

T Ps) Qe B4g FAeg Hike oEd Prh(Table 44} B TFE Catalase,
oxidase, citrate utilization. growth on KCN broth, arginine dehydrolase S48 e i,
HS Production, indole, decarboxylase test, urease, aesculin hydrolysisoll S §-444 ueh)
el oxidation-fermentation testol Mt oxidation & WebAE s 4TAMe G&& she
4t 448 Edgch

Tahle. 44 Biochemical characteristics of isolated strain TCE-94]

Contents Isolated strain TCE-94H]
Catalase test Positive
Cytochrome test Positive
Oxidation/Fermentation tesl Oridaton
H:S production Megative
Nitrate reduciton Negative

_1$—



Indale test Negative
Lysine decarboxylase Negative
Ornithine decarbaxylase MNegative
Arpinine dehydrolase Positive
Aeaculin hydpolysis Megatove
Urease Megative
Growth on KCN broth Positive
Growth at 4t Positive
Growth at 42T - Negative

2t SAlEEe 27 83

£ d¥dM Rt FAETE Yo, v, Pnets s 544 Bergey's Mannual
of Determinative Bactericlogy(Bth.ed.) 5} Bergey's Mannual of Systematic Bacteriology Vol13}
Hia JEH F7 Prewdomonass] K= Fom FAseo] olg Mo} Preudomonas sp.
TCE—94J& WEshed Apsiaic,

S, Metanctrophic ReactordfA{el TCE &

7L gSAIZI TR TCE2| sxibis|

HEFAESY 3500mHE 24 ¥ TCES] M)A £4-8 Lol Ao Pig 4-49) o). Wackett
et al (1988)¢] Psrudmnonas putida F1 F55 o148k TCEH 27)9xdAd 48 deses
BusiEed TCE £7] =271 10.16mgM7 e A9 32 371 @48 2300 40mg/le] 5o
tiolyd E8lEg HolA gatcin #ed. Fig 44 e A=22E Leh)E= sgk
YA W g g g 4 g kAo e TCE £8d] Fojdls 24E 2704
e i =8 7HEE 3laz gela qlon, Cohen F& Mixed methanotrophic cultures]
Ade 20mgls] TCES #3 ¥dshed 308= da) figcln 2ossirdy 2dga
Me v4E EF 1405 50%el4e MM LSS WMo &3 it
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Fig. 44, TCE Degradation by Methanotrophic Reactor
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Fig. 45 Variation of pH Value from Reactor
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Fig. 4-6. TCE Amount({mgtrom Impinger A, B, C(Init, TCE T.0mg)
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3. Metanotrophic Reactorsl 2| TCE A2 27 E tmg/lels 1417e] vhol 0851Img/l
0ol AAEen Alzhe] Azl o} FLdo] EHEAUL
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