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ABSTRACT : CFC-113 and 1,1,1-TCE which are ozone destruction substances are not used any more
in the advanced countries because of Montreal protocol. MC and TCE are now used restrictively at small
part of industrial fields in most of countries since they are known to be hazardous or carcinogenic
materials. Thus, it is indispensible that the alternative cleaning agents which are environmental-friendly and
safe, and show good cleaning ability should be developed or utilized for replacement of the halogenated
cleaning agents. Aqueous cleaning agents are evaluated to be promising alternative ones among various
alternatives in environmental and economical view point. This study has been carried out as a part of
development program of aqueous cleaning agents. First of all, several types of surfactants which are the
most important component in aqueous cleaning agents were chosen, and the physical properties, foaming
ability, cleaning ability and oil-water separation efficiency of their aqueous solutions were measured and
compared for selection of proper type of surfactant in aqueous cleaning agents.
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Table 1. Various soils to

be cleaning in major industries.

machining oils

plain or sulfurized minerial oil, fatty oil, chlorinated mineral oil, sulfurized mineral
oil, soluble/emulsifiable ocil, heavy duty soluble oil, gylcol ethers, glycols, emulsifiers,
chemical cutting oil

general oils and grease

lubricants, rust preventive oil, quenching oil

coating materials for
machining parts

whiting lithosphere, mica, zinc oxide, bentonite, flour, graphite, white lead,
molybdeunm disulfide, titanium dioxide, soap-like material, synthetic resin

polishing or buffering

mineral oil, animal or vegetable oil (liquid), oil-based containing abrasives and
dispersing agent (semi-solid), grease containing stearic acid, hydrogenated fatty

compounds acid or glyceride, tallow, petroleum wax ({solid)
lapping compound, hand oil, shop dirts, chips, airborne dust, finger grease, ink
other soils marks, barrier cream, hand protective cream, metal piece, residue from magnetic

particle inspection
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Table 2. Experimental conditions of evaluation of cleaning ability for different types of cleaning ability

Cleaning agents

Primary ethoxylated alcohol type : PA(L, M, H")
Secondary ethoxylated alcohol type : SA(L, M, H™)
PO/EO block copolymer type : EO/PO(L, M, H")

Substrate(size) SUS 304 (25x75x%2mm)
Soils Flux Cutting oil Grease
Cleaning | Immersjon, sonicating cleaning Immersion cleaning Immersion cleaning
stage (30,60 min, 25,40,60 C) (30 min, 40 C) (30 min, 40 )
Cleaning | Rinsing Immersion rinsing Immersion rinsing Immersion rinsing
methods stage (1 min, 25 C) (1 min, 25 C) (1 min, 25 C)
Drying Hot air drying Hot air drying Hot air drying
stage (20 min, 60 ) (20 min, 60 C) (20 min, 60 T)

L' : low ethoxylation, M™ : medium ethoxylation, H™ : high ethoxylation
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Table 3. Physical properties of aqueous surfactant solutions of 5 wt%.

ysical properties
Surfactant Density Viscosity Surface tension Wetting index
classification
L nonsoluble nonsoluble nonsoluble nonsoluble
PA M 0.99 1.39 33.8 212
H 1.01 134 36.1 209
L nonsoluble nonsoluble nonsoluble nonsoluble
SA M 0.99 2,55 33.6 116
H 1.00 221 34.7 13.0
L 1.00 1.49 37.6 178
EO/PO M 1.01 1.27 39.8 199
H 0.99 2,52 48.1 82
Table 4. Physical properties of PA type surfactant solutions of 1, 3 and 5 wt%.
hysical properties 1 wt% 3 wit% 5 wt%
Surfactant
classification D \% S w D \% S w D \% S w
a
Lform| b nonsoluble nonsoluble nonsoluble
c
PA (M form d 1.00 102 337 291|097 116 335 250|099 139 338 212
e 099 098 362 281|099 113 357 246 | 101 134 361 209
H form f 099 110 390 233|100 130 384 2011099 167 394 152
g 100 113 438 203|099 136 431 170 ( 099 155 440 146

D : density, V : vicosity, S :
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surface tension, W : wetting index
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Fig. 1. Foaming height of three different types of surfactant solutions at 40 .
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Fig. 2. Foaming height of three different types of M form surfactant solutions at 25, 40 and 60 C as a

function of time.
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