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E. coli 78] ta= A7 At 5 2813, K. prneumoniae 12 3X13Y, P aeruginosa v 4X3Y, P oleovarans -
371710190 OD %S 0.5% 288 HEN E coli T35 4.4~10.0x10° CFU/mL, K. pneumoniae T 1.8~9.5
x10” CFU/mLO]SITE, mlAE2] F-ollofl tfgt pHO| Fa3 Alsd A}, pH 6~8ollA] F-all7} S8 &= S)an pH7f
4 o]a}, 10 ol delMl= ol sl 23 & o AUTE pHE TSR FAskaL UnkeAlg] -zl mE Tl
= A A, AHEY JukZA7) el 2y vekRAl Bk ezt wEA] XgEe] gtz wel Hafls
o] zfolE HERNSITE.

Abstract — Growth curves of microbes were examined to evaluate decomposition of metal-working fluids and decom-
position properties of metal-working fluids were experimented using controled microbes such as E. coli and K. pnemo-
niae. According to the results of growth curve of microbes, the growth period depended on species of microbes, 2 h of
E. coli, 3 h of K. pneumoniae, 4 h of P. aeruginosa and 3 h of P. oleovarans after incubation. The colony count of E. coli
and K. pneumoniae controled to OD of 0.5 ranged from 4.4~10x10° CFU/mL and 1.8x9.5x10” CFU/mL, respectively.
The decomposition of metal-working fluids was excellently progressed in the range of pH 6~8 than below pH 4 and
above pH 10. In the case of controled fluids to pH 6~8, the decomposition of the fluid containing ester group was more
accelerated than that of the fluid containing ethylene glycol.
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Fig. 1. Growth curve graphs of E. coli and K. pneumoniae in the
flask using basal medium (Incubation temperature: 37 °C).
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Fig. 2. Growth curve graphs of E. coli (Incubation temperature:
37 °C).

1.8
1.6
OD 0.191
14

1.2

oD 0.025

Incubation Time (h)

Fig. 3. Growth curve graphs of P aeruginosa (Incubation tempera-
ture: 37 °C).
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Fig. 4. Growth curve of P aeruginosa and P. oleovarans in the flask
using basal medium (Incubation temperature: 37 °C).
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Fig. 6. Influence of pH on the decomposition against E. coli (upper)
and K. pneumoniae (bottom) of metal-working fluids (Incuba-
tion temperature: 37 °C).
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Fig. 7. Decomposition against E. coli (upper) and K. pneumoniae (bottom) of metal-working fluids after pH adjustment (Incubation temperature:
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Table 1. Decomposition results of metal-working fluid solution containing iron chip and mineral substrate against microbes
Fap, Conion ™™ E colisml) K. preunoniae (3 K. preamoniae 2.5 )
Rust substrate Temp. Sealing state OD 0.5 OD 1.5 OD 0.5 OD 1.5 0D 0.5 OD 1.5
Cost iron chip 37°C Close x x x x x x
Open X X X X X X
RT Close X X X X X X
Open X X AN AN AN A
Cost iron chip 37°C Close X X X X X X
+M Open X X X X X X
RT Close X X X X X X
Open A A O O O O
% M"; mineral substrate, O); good, A ;normal, X;bad
Table 2. Colony count of metal-working fluid solution decomposed with E. coli and K. pneumoniae
Detection time(day) 1st inoculum 2nd inoculum 3rd inoculum 4th inoculum 5th inoculum
Inoculum 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
E. coli (5mL) 0D 0.5 0 0 0 1 0 0 0 0 0 0 0 11 0 0
OD 15 0 0 0 2 0 0 0 0 10 7 0 20 16 3
K. pneumoniae (5SmL) 0D 0.5 52 0 0 48 0 0 54 0 0 72 9 0 60 7 0
OD15 90 38 1 159 47 2 192 60 22 359 242 48 1,000 272 168
E. coli (2.5 mL) 0D 0.5 96 1 1 125 3 0 127 10 0 201 31 0 258 22 0
+K.pneumoniae(25mL) OD 1.5 346 44 10 369 52 13 514 227 38 727 127 87 2,000 1,000 392
siekast Hl44H H45 20061 8
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