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Abstract © This study showed that the optimized cleaning process using non-aqueous cleaning solvents
is adaptable in the industrial fields for existing 1.1.1-TCE cleaning solvent which is an ozone depleting
substance. Alternative cleaning solvent system substituted for existing cleaning solvent against non-
aqueous pollutants(cutting & flux oil), was evaluated for the cleaning efficiency using gravimetric

analysis method and surface change of sample by Image analyzer.
The results showed that alternative solvents and process had excellent cleaning efficiency.
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Table 1, The Data Sheet of Physical & Chemical
Properties for Alternative Cleaning

REm et
[Existing process of 1,1,1-TCE]

Dlppmg . Hot Air
cleaning | cleaning ¥ D
5~20min, |-| 2~5min, || %‘“g
25427 25+2T o,

Ri Room Temp.

mnse

[ Alternative cleaning process]
1. Hydrocarbon cleaning solvents process

Altemativel THCA]T [HCB] | [HCC]| [CAT | [CB]
‘ Sevents| UTS4B MICLEAN| LPS-E [H-CLEAN| METHA
Properties Co0? 80 |CLEAN

Surface Tension
281 255 259 29.0 281

(dyne/em.25TC)

Kaui-Butanol | 110 | 39 | 5 | 129 | 136
Value

Specific Gravity

o) 087 | 0793 | 0795 | 1464 | 1327

Boiling Point(C)| 178 245 | 1738 | 871 404

Flash Point(T)| 50 96 62 none | none

QOzone Depleting

Potential 0 0 0 0.003 | 0.007
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- adaptation of materials
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Select of alternative
solvents & process

lndugtrial fields
Experimental of | | experimental for
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security
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industrial - optimum cleaning
fields process

Mono- Multi-
Frequency Frequency Ultrasonic Hot Air
Ultrasonic [¥| Ultrasonic |[*| Rinse |?| Drying
cleaning | cleaning I Imin 5~15min
2min, 2min, 50+2°C 75427C
50+£2C 50+2C
* Conditions
~ Heating & Cooling coil
- Protection against explosion
- Recycling pump
2. Chlorine cleaning solvents process
Mono- Multi-
Frequency Frequency Ultrasonic Hot Air
Ultrasonic Ultrasonic N Rinse 3 Drying
cleaning | cleaning 1 1min 5~15min
2min, 2min, 25+2C 65+2C
25+2°¢C 251£2C
* Conditions
- Cooling coil
- Recycling pump

Fig. 1. The diagram of existing cleaning & alternative
cleaning processes.
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TPW( Cutting & Flux Oil)-ACPW

CE(Cleaning Efficency, %)= TPW

+TPW : Total Pollutant Weight
*ACPW : After Cleaning Pollutant Weight
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Fig. 2. The cleaning efficiency comparison of 1,11-TCE
& non—aqueous cleaning solvents for cutting oil.
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Fig. 3. The cleaning efficiency comparison of 111-TCE

& non—aqueous cleaning solvents for flux oil,
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Fig. 4. Photographs Showing Before Cleaning(a) and
After Cleaning(b) of PCB by Chiorine  Alternative
Solvents
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