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Waste water-soluble cutting oil was treated with W1 type #1 and W1 type #2. The properties of the original
water-soluble cutting oil were pH=10.4, viscosity=1.4cP, CODcr=44,750 ppm, and TOC=10,569 ppm. However,
the properties of the oil used for more than 3 months were changed to pH=7.82, viscosity=2.1cP, CODcr=151,000
ppm, and TOC=74,556 ppm. It might be attributed to the fact that molecular chains were cut due to thermal
oxidation and impurities such as metal chips were incorporated in to the oil during the operation processes. To
prevent the putrefaction of oil, the sterilization effect of ozone and UV on the microorganism in the oil was
investigated. Ozone treatment showed that 99.99% of the microorganism was annihilated with 30 minutes contact
time and 60 minutes were necessary for the same effect when UV was used. Ozone treatment could cut
molecular chains of the oil due to strong sterilization power, which was evidenced by the increase of TOC from
25,132 ppm at instantaneous contact to 28,888 ppm at 30 minutes contact time. However, UV treatment didn't
show severe changes in TOC values and thus, seemed to cause of severe cut of molecular chains. When the
activated carbon was used to treat the waste water-soluble cutting oil, TOC decreased to 25,417 ppm with 0.1g
carbon and to 15,946 ppm with 5.0g carbon. This results indicated that the waste oil of small molecular chains
could be eliminated by adsorption. From the results, it could be concluded that these treatment techniques could
be proposed to remove the waste oil of small molecular chains resulting in the degradation of the oil properties.
In addition, these experimental results could be used for the correlation with future works such as investigation
of the molecular distribution according to the sizes, lengths, and molecular weight of the chains.
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Table 1. Properties of water-soluble cutting oil of W1-1

Specific Chlorine Sulfur Friction Surface
Company Color density content content coefficient tension pH
(15/47C) (%) (%) (u) (dyn/cm)
C Brown 0.926 - 0.7 0.16 - 94"
0.895 - - 013 34 95
D Brown
0915 - - 0.11 34 9.1
- 0.927 - - 0.16 38 95
- 0.933 - 1.0 0.13 38 9.3
s - 0.955 - - 0.12 30 9.8
- 0.960 50 - 0.15 33 9.9
- 1.050 8.8 - 0.14 32 99
- 0.945 2.0 - 0.11 31 9.7
- - - - 017 34 9.8
- - - - 0.14 34 10.2
w
- - - - 012 35 9.8
- - - - 0.13 33 10.1

"Dilution %30
"Dilution :X10

Fig. 1. Ozone contact column(a) and ozone generator(b).
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Table 2. Properties of water-soluble cutting oil

Water-soluble Specific SS Viscosity CODcr TOC
cutting oil density” (mg/L) pH (cP) (ppm) (ppm)

Wi Fresh 0.991 — 104 14 44,750 10,569
Waste 0.994 250 782 2.1 151,000 74,556

W2 Fresh 0.991 — 10.2 14 29,720 5,735
Waste 0.996 210 7.76 2.2 155,000 41,003

“specific density of pure water at 25C :0.997

W 239 9 ZaR9 d Ao 25 25T &9
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Fig. 2. Dispersion phenomena of water-soluble cutting oil;
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Table 3. COD and TOC of water-soluble cutting oil with storage conditions
Sl Storage conditions coD( ) TOC( )
ample m m
P Temp.(T) Time(days) i P
Fresh 25 0 151,000 74,556
water-soluble 4 5 148,500 73,742
cutting oil 25 5 143550 73483
Waste 25 0 44,750 10,569
water-soluble 4 5 44550 9,145
cutting oil % 5 34,650 8,095
3 1
—e— Viscosity
—O— Acid value
1.8e+5 —&—pH 10
. g,
22
T 1.4e+5 _;
g 18] < °
g 10es] =
< >
g 8
o
o
0 . . . . . . 7
Fresh 1week  2week 3week  4week Waste
' Using times

Fig. 3. CODcr and TOC of water-soluble cutting oil
with using time;
Fresh: before using, Waste: after using for 3
months.

Fig. 4. Variations of acid value, viscosity and pH of
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water—soluble cutting oil with using time;
Fresh: before using, Waste: after using for 3
months.
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Table 4. TOC and colour changes of waste water-
soluble cutting oil with contact time of ozone

Ozone contact | TOC
. . Color changes
time(min) (ppm)
0 25132 slightly yellow in white
1 26,235 decrease of yellow color
2 26414 | decrease of yellow color
5 27503 { decrease of yellow color
10 28,265 | decrease of yellow color
30 28,885 | decrease of yellow color
12
1.0
E 08+
S
B 08
8
5 04
(&)
02+
00 T T T T T T T
0 5 10 15 0 2% 30 35
Contact time [min]

Fig. 6. Variation of surfactant concentration with contact
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Table 5. Results of colony forming unit(CFU) of microorganism, TOC, pH and colour changes of waste
water—soluble cutting oil with contact time of UV

%Ynec(orlrlﬁtiit counga(r)l((()?n}?‘%/nﬂ) disin?gilatgfe(%) TOC(ppm) pH Color change
0 1,710,000 - 25,122 8.24 Slightly yellow in white
10 646,000 62.2 24,997 810 Non-detectable
20 342,000 80.0 24,852 8.11 Non-detectable
30 57,000 96.7 25,005 822 Non-detectable
60 0 = 100 24,676 8.05 Non-detectable
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Fig. 7. Photograph of colony counter with regard to contact time of UV.
a) 0 min,, b) 10 min, ¢) 20 min.,, d) 30 min., e) 60 min.

Table 6. TOC changes of waste water—soluble cutting oil with regard to the amount of activated carbon

Activated carbon(g) 0.1 05 1.0 15 2.0 30 50
TOC (ppm) 25,417 25,130 23,860 21,924 20,571 19,433 15,946
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