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ABSTRACT

Synthetic

water-based metal-cutting fluids
metal-working industry because of its environmental friendliness.
have the problem to be decomposed by microbes with use.
to evaluate the stabilities of the fluids against microbes for the excellent fluids.

are increasingly popular in the
However, the fluids
Thus, it is very important

The

purpose of this study is to investigate the biodegradability of several lubricating agents

used to improve anti-wear property of the fluids.

From the study, it was found that

there existed some difference on the biodegradability against microbes such as

Escherichia coli
lubricating agents and pH of the fluids.
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Klepsiella pneumoniae (K. pneumoniae),
Paracolabactrum sp, Pseudomonas
aeruginosa (P. aeruginosa), Pseudomonas
oleovarans  (P.  oleovarans), Proteus
vulgariss 2l 2714 Tde) AT
A B QFaAE oA dFFH oAy
7P B #FONA BAFAY R s}
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M ez AAY R SR Ay
HA g AE) FuHFTE A H

%9 2 37 PUS BYHnI HYo

2. & &

2o Hrt uyge sl faod Fad
RAE B PP Agee 7|4 48 9%
sHAl HFste Hold. HEBHE UAEY
FE& ZAE3) Ystq Z+ njgEol oA
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1. Nutrient Broth(8g/L in D.W)& 121 °C¢]
dd7lNA 15 B F¢ ",

2. 50 mLe ™8 Brothel X#F<
Colony& H#3td 37 °C9) shake 2=
A 24AMZEY wig@Y (Overnight
Culture).

3. 50mL Al @ Brothol 600 nm< 3
A OD (Optical Density)gte) 0197} I E&
2R A& FFIA Ao & ODRE &
e (7o U337 FA.

4. 1~39 #A4& w83t 37 °C shake
F2zAAM A3 7R & wWFeo
(Subculture).

5 ol wi® BrothE 2000 rpmelA 10
B O 94 E2so #Fo] 3 pellete
e g, o] pellet2 W¥F BPFE sodium

phosphate €38 (25 mL)e®2 £33ld9
Al 94 F2lgg

6. 94 Edso E2E pellets ¢35 5
22 gAl £339 ODgel 0571 HEE
z3%

7. OD3el =35 F N petri dishol #Wi}
o P AE FE countdt. WEe AP
o2 FAE AP FA HFsA Az
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21 0|48 AMX
Curve Test)
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AR -WARADNRE FESHED Z
SAu Feo] EAdo] 2 nE e e
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gt Fe APF7] FAAN #FF F733)
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E. coli, K. pneumoniae, P. aeruginosa, P.
oleovarans TTE FIFMX AN vl IFsd
Petri Dish®] Colony JHZ ¥AR# 3F
tt7t E#EHo] A+ Brothol FHFdod 37
ColA 24X +E<E WigE F  (Overnight
Culture), M 28 Brothol 4A %% (600 nm
A Optical Density = 0.19)& HZE3d
v F3AA wjF AEE EBVIE &3
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22 HEA #4 =3 AE (Inoculum
Controt Test) & HARH A4S 4
|

21002419} ol #& WFAHF7I7HA] 23}
vl ¥ (Subculture)-& ek, 1 ¥, BrothE
AA 7] (2000 rpm, 10 min)E ¥ 34
2a @ pelletS sodium phosphate $% &9
(10 mM)e.2 £8A171 §F w83l AR
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3.1. ojd3e AHF IZMH AEH (Growth
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E. coli @ K. pneumonige T AH&3td 2.
AHA &g 1~-39 dPdAH L 39
vl F Ao ©E ODIE FAH A g
Fig. 13 2%tk  Fig. 19149 Zo] Wi
Azt ©@Z E. coli®l OD#t2 @wstA F
7tete] wid  AAZE ol F ol Aol UAEA
FrRERN L, K pneumoniaed ODge w4
SAIZEA A9 A¥HRoz F7F AL E.
colizte] uvls 259 ODZ& YehATH
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Fig. 1. Growth curve graphs of
E. coli and K. pneumoniae.
T3, #9 FH me Hxn gisAdRTi
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OD# g T8t B9 E colid]l A% wid
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gl A Overnight culture¥ Subculture?]
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cultureell v &t o 433 Z 93,
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3% @olx 24AI7t Fot FEs] wigHW
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d Agxgn dAFEFAA HE Q7] 9
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4 Hz qF HZVNE BFA FoW F9
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Fig. 2. Growth curve of P.geruginosa

and P. oleovarans.
P. aeruginosa @9 4332 Subculture
Al JE2F9 OD#e ol wet A9
o] A @AM OD3tol E5% vYE A
AEco ARV #RPE & F A
o} 7] Wi #4547 Bol OD#te] =4 ol
A MEERLR Adsld F47) 6zt
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o2 EolAt, A, P oleovaranss 473
ZME& P. aeruginosa®l Y v¥]x3Y o

g dSAATIs BadRI weERe @

4 g9tk = nAE 3o w77 o
2 4% 2TH S4E RAF3 Yot

32 BN 4+ =3 4E (Inoculum
Control Test)Z2 2 % RuE7} M3 27
E. coli$t K. pneumoniae® #& AH&3ld
e ARAVIZAA wgd F F4E -
A3} Table 13 23ttt Table 1914 H&
ulel gol E  colite 44~100 x 10°
CFU/mLe H¥8& JeEdley K
pneumoniae T& 18~95 x 10° CFU/mLo]
At K. pneumoniaeT©l E. coliol] u]3|

109 Bee ¢+ A% o BFHE wAE
4=A AN ODzkel Holsh ge @

doz 4T 5 Ao

Table 1. Colony Count of Inoculum

Al'S) 3] 2=
SRR ) 5 3
& 3%
E. coli
5 55 44 10.0
(x 10”)
K. pneumoniae 95 18 47
(x 10" ' ' )

T3, E coli®t K. pneumoniae &2 HE
Mol OD#S ¢ 058 ZAW TFE &
Ag xolE Holx Yt} F, FFo wet
FRAEI 5L ¢ 5 AT ol 2
F}23E CFU(Colony forming units)7} %
dglo] 1 F5E <dn dE HIFY (FE-
coli 9% K. pneumoniae)& 23d W F#1<1
PEG 600 50 wt% & (o]3l P62t %43,
pH 7.22), PEG-Ester 50 wt % &% (o]
3l P6AZt %43, PEG 600 3} oltiZAE
uhg-ste] A, pH331 ) L AAY] H2AHRA
(33 AAAE AP3x &2, pH 9.93)
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Fig. 3. Decomposition with E. coli ( not
adjusted pH).
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3 RAF 2927, S Fig. 37 #o
$Ae pH7I 442 P6AS pH7F 99321 B
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Ed 7z AF nAE 4AF}Y B
syt BAEA 9 FAS ALSE Re) F
23

o2 Aygez pHY FEFE wAstd 4
o] Fz3 old o RiFE Hrsry
&l pHE WAE wFo] FHE P6AT
7252 AAl FAlE 7249 FAzAez =
Ad3stod K pneumoniaedl 23 Hisg A
g, 2 A, & Fo] Fig. 4dA 9
Zol zt fAlo] & H g3 Watod ste A
& ¢ £ Utk B3] pHE FAHIA IR
Ho} 2 P6AE YA FFA Fo) F
7He & dASA FASHUA RHrt 23y
I P6st AFAlE ZXEL ZAide 3ol
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o gAE B a2y, Ale] AgEF
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Fig. 4. Decomposition with
K. pneumoniae (adjusted pH).
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Fig. 5. Decomposition of P6 with
E. coli and K. pneumoniae.
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A f¥ol AL HAFYE & F U9
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Boo] Zgate Ado] 2&e Ynlai: A
0. &, FRAOE % 2pd AR 2o
Agetel 2AYS ¢ + Aok

4. 48

ArbfrAle] HAEC Wi RyFE Hrist
7] 93t mAEY AFAEE RAS D =
dd 78 FAd FF3o Rue S AT
A7 g3 & AFE dA.

1 PAEY AAZMH AY 47 E coli &
9 W ARVl wWEF F 243, K
pneumoniae 3A|Zk, P. aeruginosa 4+ 7, P.
oleovarans 3A7to2 T FHJ o o
ZA JEsd.

2. OD&E 052 AT HFFAY E coli
F4E  44~100 x 10° CFU/mL, K
pneumoniae T4+ 1.8~95 x 10' CFU/mL
o]t}

3. HAEe] Huje dig pHY ¥FS A9
2 A¥, A9 pH (6-8)4 Fi7} 344
Al Ry AT E719 pH el A
= o] AFEA ZgS ¢ + UdA)

4, Y% pH (FA)ANA FidT 48 A,
Ulot 2 Al o] Fxo| wet R XolE
Elo] dAHZ8 UntEAZ} dEdSYE
A HvtEA Boh Rz wa) 28 =,

odel A7 @IolA A AHEHE
detzAe Bose WEAdA FAg 4
Aem PriE Uz w4 AW ¥
Aol ALe FEs Fo2 AFH 8
st gt 87 A%HA A4s 44
Age] Egol 8 Aoz Az
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