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A Study on Waste Reduction of Water Soluble Cutting Fluids by
UV —free Reflecting Reactor
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Department of Environmental Engineering, Kyungpook National University

ABSTRACT : In this study, the design of UV-free reflecting reactor was studied to enhance the cutting fluid life for cutting machine.
And also, the stability of cutting fluid with addition of biocide in cutting fluid and without biocide was compared with respect to the
cutting fluid concentration, pH changes and microorganisms. Low number of microorganism was observed in the cutting fluid after
UV-free reflecting treatment as compare to the cutting fluid which was added biocide and just cutting fluid alone. PH of the cutting
fluid after UV-free reflecting treatment was about 9~8.5 while others were observed considerably low. The oil contents of cutting fluid
which was added biocied and pure cutting fluid were almost degraded with the passage of time. However, in case of UV-free reflecting
reactor, 4~3.5 Brix oil contents were observed in the cutting fluid.
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Table 1. Characteristics of cutting fluid

) Conditions
Properties - - - -
Pre-Experiment(3 Brix) | Pilot Plant(5 Brix)

Appearance(100%) | Clear Amber Liquid | Clear Amber Liquid
Temperature(°C) 24 24
pH 8.9 9.08
Viscosity(cP) 2.02 1.08

Oil Concentration 5 Brix% 4,520 mg/L
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Fig. 1. Schematic diagram of UV of free reflecting reactor.

Table 2. Specification of UV-free reflecting reactor
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Item Quality and characteristics

+ Quality : Low carbon steel(316 L)

React .
cactor 1. Capacity : 100 L

- UV low voltage pressure mercury lamps
(synthetic quartz)
- length : 430 mm
- Lamp numbers : 10
- Wavelength : 253.7 nm
- Distance between Lamp and cutting fluid : 100 mm

Lamp - Voltage : 40 W

uv
irradiation

+ Aluminium(treated by heat)
Reflector| - Set up on the top of reflector-lamp to
semicircle-shapes

Power |- Voltage: 220V
supply |+ Variable voltage on UV lamp

Ventilation| *+ Set up cooling fan on the reflector to prevent UV-lamp

apparatus | overheating

Mixing |- Inverter(range : 1 ~50 rpm)
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Fig. 2. Schematic diagram of Lab-scale reactor.
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Table 3. Operating conditions for GC measurement
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Table 4. Result of analysis for water soluble cutting fluids

Items Conditions
Column HS5(HP)
Column Size 30 m(L) x 25 pm(L.D) x 0.25 pm(film)
Column material Fused Silica
Carrier Gas & Flow Rate He, 23 mL/min
Injection volume 1.0 uL
Injector Temp. 250C
Interface Temp. 220C
Carrier Gas pressure 4.9 psi
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Item Sample Fresh(3%) | After 2 month | After 4 month
Viscosity(cP) 1.03 1.97 7.89
pH 9.01 8.12 6.44
SS(mg/L) - 5.58 46.51
Cell number(CFU/mL) | 11x104 42x106 8x105
n-hexane(mg/L) 4,320 3,530 2,050
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