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This study analyzes the ineffectiveness of ultrasonic treatment for used cutting
fluid sterilization. The microorganism population in a water-soluble cutting
fluid sample was observed while applying a 40-kHz ultrasound with a power
density level of 0.27 and 0.37 W/cm?, respectively. The ultrasonic treatment
was accompanied by a temperature rise due to the heating effect of cavitation
or ultrasonic components. It was observed that the population does not vary
below ~45°C, and drops rapidly as the temperature rises. This phenomenon is
further investigated using a heater to provide the heating effect. The results
showed that the population drops faster at a higher temperature; and there was
no significant difference in the population pattern between the ultrasonic and
heat treatments at a constant temperature of ~50°C. The overall results showed
that ultrasonic treatment does not reduce the microorganism population in the
cutting fluid, where temperature is a dominant factor.
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(a)

Fig. 1 Sample preparation (a) Used cutting fluid sample for the
experiment (b) Diluted cutting fluid on the stirrer

(b)
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12191 30-300 CFU (colony forming unit)E %37] $J3f 7%
o W} R WA BHg B 5% o] R 7HL BAG
ANE+ g0l (de-ionized water: DIW)E 3|4oio = ALE5|
o] BN A, Aol BlMdlS 60°CE 71 Abtsl
Mol QI 374 tluge] §2 AL WA 13
XS 98l I mL H@AGet 199 mLe DIWES E95t%oH
(BAHIE 200:1), 23+ 3402 12 34 A 1 mLeF 199 mLo
DIWE THA] S3J3IITH(E] ARIE 40000:1). #4732 sl
514 5 w9k7|(Stirrer, HSD 150)Z ©]&3t0] H]o|#o]l EoiqlE=
ot U EleH(magnetic bar)E 1000 ipmo] £=2 JJHAIF|H 2
vk A SoiT M &AM S4E A= Al 200-300
CFU/mL H¢jo]™, 250 CFU/mLS] ¢ AA| ddoll= 1 mL
g 10,000,000 7§A](250 CFU/mL x 200 x 200)9] LRMHH(E
71d)o] gtE]of Qs Aoz 2T 4 Qlrk 314 gollA et
St s|M ulgs G| sl 7144 H¥ =3l(Eppendorf
Research plus)g ©]-&3 E3(dispensing)E #1385}t ©

293} HJa)o] A3kS BAsl| 95t Fig. 2(a)eth (b)2] =7} Fig. 2 Treatment setup (a) Ultrasonic treatment using the 1.8-L
- 4 ce= =1 & 2% (02 ultrasonic cleaner (UT#1) (b) Ultrasonic treatment #2
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A OE 59 253 FA & APS AFsHI Fig. 2(a)= 4 using the 22-L ultrasonic cleaner (UT#2) (c) Heat
5;',‘(UT#1)01] AHEE 1.8-L &2k xou} ,\1]24'7](}&3% SD-120H) treatment using the heating mantle (HT)

S Bojxn|, 734, 29, §7] 271 717} 40 KHz, S0 W, 15

x 13.5x 10 em’ o[} (W8 Wi: 0.37 Wem). Fig. 2(b) A1 -

(UTH2)S 22-L §22] 283} A47)(HE SD-350H)S Hojx ¥ Sp—;';;& i

o, Fa, £9, 871 271+ 27 40 kHz, 400 W, 50 x 30 x
15cm’ oJth(AE Wx: 0.27 Wemd).
PHHA o= o] 22TE 7Hd A 3T 2aT &4

A HEZ AA 9 A 2SS FHEHL A =S
Il

o QIBME BBl AlEo] WAF 4 glom), o]F 2Tt JF " Petrifilm

3} 228 £49 71 wate] 9FS FRP) 95 A4E 2w

2§73 4 9l 3]8) WE(heating mantle; MS-DBSB)S 0|& (a) (b)

3t 719 A7 AYHT)S A5 THFig. 2(c)). Fig. 3 Measurement setup (a) Petrifilm with a spreader (b)

Incubation of the Petrifilm after the injection of the diluted

283} A2lo) A AAFE oF 200 mLo S|AE HA} sample

TS v B Ao ol 253t AlH 7] |71 & Sl

S Y7ISHATHFig. 2(a)9F (b)). 7HE A=) A9 Hlol7e]
200 mLo| A|RE Hol 3" S ol&sl 7rAstAth(Fig.
2(c)). B& 72l tisll dAd =A(MASTECH MS6501)E
ol&3sto] AR 2EE ST

257} A2 B2 71 AYE APshH 9 AR AR A
25 AHst] 3M Petrifilmo] 1 mLE ZHFsty Az
(spreader)E ol-&sto] ¥ Alg P
o]% wH7I(HSD 150)9] 318 7152 ©1&3to] &S 35°ColA
48A17t B3t HiYRITHFig. 3(b)).

Fig. 4= B & Petrifilme Hoj&r}h £ Hoz Fo] § Fig. 4 Colonies on the Petrifilm after the incubation
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Fig. 7 Colony count and temperature vs time in HT experiment
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