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o FoEAA FHAH, HE, WE= Surface tensiometer (Fisher Scientific, Surface
Tensiomat 21, USA), Viscosity meter (Brookfield, LVDV II +CP, USA), Density/specific gravity
meter (DA-110M, Japan)E ©]-83te] 242t SA31a, &7 - 84 H7HE 9 pH, TN,
T-P, COD+< pH/ISE/DO Meter (Istek, 125PD, Korea), & ®247] (Aqualytic, FOTO
METER AL 282, Germany)2} COD meter (Aqualytic, PC compact COD/CSB, Germany)E 7}
7} o] g3l¥ o, FEZ4L Karl-Fischer Moisture Titrator (KEM Kyoto electronics,
MKS-500, Japan)S ©]-83to] AHS 433t
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Table 1. Physical properties of commercial aqueous/semi-aqueous cleaning agents

Property surface tension Density Viscosity T-P T-N COD Moisture
Cleaning_agents (dyne/cm) (g/cm) (cP) PH (ppm) (ppm) (ppm) content (%)
UC-165 36.0 1.090 2.84 12.42 0.52 34 301 80.03
Castrol No.400 39.0 1.103 2.39 13.30 1820 47 506 75.85
WD-777 37.8 1.036 1.30 12.23 2670 17 69 -
ALT 36.6 1.032 1.73 12.85 620 70 254 82.84
W-300 34.0 1.070 231 11.54 0.02 922 286 79.00
:122’2; Cerfa Kleen 5382 37.1 1.075 1.69 12.61 1.54 37 108 88.84
agents Cerfa Kleen HST-D 38.2 1.024 1.25 12.30 2.76 39 147 -
Care clean HXP A4 39.0 1.041 3.30 10.92 0 410 587 72.94
UC-NOFOAM 28.1 1.018 152 12.24 630 68 240 91.45
Al )33 MC 36.4 1.012 3.10 11.53 35.2 390 427 80.25
P.C 1000N 41.0 1.023 2.93 13.00 160 55 539 72.60
GC 3000 51.3 0.999 1.01 11.85 167 4 301 86.63
Pine Alpha ST-100S 35.0 0.964 103 3.46 3210 990 3100 5.33
emi. |Pinc Alpha ST-100SX 34.9 0.960 8.84 6.37 3200 960 3200 3.53
aqueous | Cleanthrough 710M 355 1.005 253 937 690 1110 67.17
cleaning | Cleanthrough 750H 30.0 0.966 9.95 9.79 1210 2660 6.84
agents Neozol 950 34.0 0.958 787 5.02 3270 950 3520 12.05
Neozol 750H2 30.8 0.843 8.29 6.85 3870 530 3850 9.21

* WD-777, CK HST-D(powder type) : 5% dilute solution * COD value : 0.1% concentration

Table 2. Cleaning efficiency of aqueous cleaning agents at 40°C (soil : Cutting Oil)

Cleaning agents 1 min 2 min 3 min 4 min 6 min 8 min 10 min
UC-165 88.75 100 100 100 100 100 100
Castrol No.400 95.68 99.62 100 100 100 100 100
WD-777 88.39 98.26 99.03 100 100 100 100
ALT 75.37 95.58 98.32 99.58 100 100 100
W-300 90.78 96.63 97.57 98.22 99.51 100 100
Cerfa Kleen 5382 69.76 90.27 92.51 91.47 87.87 88.23 89.97
Cerfa Kleen HST-D 89.27 94.31 93.17 88.78 84.55 87.46 90.73
Care clean HXP A4 62.52 76.86 75.82 78.93 84.55 87.26 90.73
UC-NOFOAM 35.98 50.44 52.56 56.44 52.20 50.87 49.03
AlvE MC 38.31 45.38 47.15 58.15 56.97 63.48 68.57
P.C 1000N 22.93 28.76 37.59 44.36 46.99 48.26 50.75
GC 3000 21.95 30.89 36.79 38.62 42.48 43.93 41.87
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Table 3. Cleaning efficiency of Semi-aqueous cleaning agents at 40°C (soil : Flux)

Cleaning agents 5 min 10 min 20 min 30 min 40 min 50 min 60 min
Pine Alpha ST-100S 36.39 7191 99.26 98.93 100 100 100
Pine Alpha ST-100SX 34.05 72.86 99.27 100 100 100 100
Cleanthrough 710M 14.35 39.56 82.89 94.55 98.92 100 100
Cleanthrough 750H 35.77 76.39 98.39 98.62 99.48 98.47 98.91

Neozol 950 40.22 76.05 97.74 98.17 99.62 99.06 99.21

Neozol 750H2 24.52 70.77 94.14 98.28 96.86 96.14 96.46

Cleaning agent oil/water separation
Pine Alpha ST-100S No separation 100
s wi%

Pine Alpha ST-100SX No separation a0 L B 10w

Cleanthrough 710M No separation £ ol

Cleanthrough 750H separation é Wl

Neozol 950 No separation 8 ol
Neozol 750H2 separation ,
e
(a) oil/water separation (b) COD removal efficiency

Fig. 1. Oil/water separation of rinsing solution contaminated with 3 wt%, 10wt% commercial
semi-aqueous cleaning agent and oil

Fig 2. [Initial status of rinsing solution Fig 3. Finial status of rinsing solution
contaminated with cleaning agent and oil contaminated with cleaning agent and oil
after one-hour setting at 60C

Table 4. Compatibility test of two cleaning agents for matals and plastics

Materials Iron Zinc Aluminum | Copper Stainless HDPE PBT ASB PP PS
Cleaning |\ g | A | B|Aa|B|A|B|Aa|B|lA|B|A|B|A|B|A|B|A|B
agents
Ch;:lft?q) 0.00]0.00{0.00{0.00{0.00{0.00]0.000.00|0.00|0.0040.00{0.00]0.00{0.00]0.00{0.00{0.00|0.00|0.00|0.00
Thickness
change (%) 0.00]0.00{0.00{0.00{0.00{0.00]0.000.00|0.00|0.0040.00{0.00]0.00{0.00]0.00{0.00{0.00|0.00|0.00|0.00
0
chz\rlleglegh(% 0.02]0.00{0.00]0.00{0.00{0.00]0.000.00|0.00|0.0040.00{0.00]0.00{0.00]0.00{0.00{0.00|0.000.00|0.00
Discoloration
Corrosion +

* A : UC-165 , B : Neozol 750H2
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