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Semi-solvent type cleaning agents were prepared by mixing naphthenes, natural terpene oil, surfactant and water, and meas-
ured their physical properties. And also, cleaning efficiency for flux and grease was measured by gravimetric method. By
measuring the physical properties, pH for cleaning agents were 6.0 ~6.7, surface tension, 27.4~28.4 dyne/cm, and wetting
index, 8.65~12.46 (with water), 11.99~17.43 (without water). The cleaning agent composed of naphthene, 30 wt%, natural
terpene oil, 45 wt%, surfactant, 13 wt%, co-surfactant, 12 wt%, and water, 0 wt% had the largest wetting index, and shown
the most effective cleaning properties for flux (98.66%) and grease (93.44%). The conductivity with 0.5~0.9 ps/cm to the
cleaning agent containing small amount of water was found to form W/O type microemulsion.
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Table 1. Formulation of Semi-solvent Cleaning Agents
Component  PONP PODE PODE Total
Sample 10 (EOS) (E09) EGBE PSOE D-L Solvent L Water (Wi%)
L408-1 10 3 - 20 5 19 40 3 100
L408-2 10 3 - 20 2 32 30 3 100
L408-3 10 - 3 10 2 42 30 3 100
L408-1F 10 3 - 20 5 22 40 - 100
L408-2F 10 3 - 20 2 35 30 - 100
L408-3F 10 - 3 10 2 45 30 - 100
L408-4F 10 - 3 10 5 32 40 - 100
2 Aol ARESE A EAAIE AElE2AIZA polydimethylsi- 3} S A7) BESo] AW & 80 CollA] 1 h Bk NF Axs})
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Florida Chemical), S1Alol /o] Y2 naphthene”] ®F8l4:?] sol-
vent L (AF3HFA(F)), vlol AZAdAIR] polyoxyethylene non-
ylphenyl ether (EO10) (PONP-10, §'2%3), ethylene glycol mono-
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Isodecanol (H3PLEFA(F)> AT Tote] AMEeEon ofE
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Figure 1. FT-IR spectra of PSOE.
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Figure 2. '"H-NMR spectra of PSOE.
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Scheme 2. Preparation of PODE.

Table 2. Physical Properties of PODE

Items
H Cloud point PEG content Water content
Added P (C) (%) (%)
EO(mol)
3 9.4 2.8 0.3 0.05
5 9.7 8.9 0.5 0.08
9 9.7 14.9 0.5 0.08
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Figure 3. FT-IR spectra of PODE.
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Table 3. Physical Properties of Semi-Solvent Cleaning Agents

-olg A - ol - g - A

Sample surface tension Density Kinematic viscosity(cSt) Wetting i Electronic conductivity Flash
P (dyne/cm) (glem’, 25 C) 25 C 25 C (cP) 40 C index p (us/cm) point (C)
L408-1 28.4 0.87 4.07 3.54 3.17 8.65 6.1 0.9 60.1
L408-2 28.4 0.86 2.82 243 2.25 12.46 6.2 0.6 61
L408-3 28.4 0.86 3.44 2.96 243 10.23 6.0 0.5 61.5
L408-1F 279 0.86 2.99 2.57 2.25 11.99 6.4 0.2 60.1
L408-2F 27.7 0.86 2.39 2.06 1.85 15.07 6.7 0.2 60.5
L408-3F 27.4 0.85 2.09 1.78 1.73 17.43 6.1 0.1 61
L408-4F 274 0.85 2.81 2.39 2.18 12.98 6.2 0.1 60.1
Table 4. Wetting Index of Cleaning Agents 4
Wetting Wetting
Sample index Sample index
L408-1 8.65 L408-1F 11.99
L408-2 12.46 L408-2F 15.07 g
L408-3 10.23 L408-3F 17.43 g
- - L408-4F 12.98 g
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Figure 4. FT-IR absorption spectra for flux in isopropyl alcohol.
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Figure 5. UV absorption spectra for flux in isopropyl alcohol. (a)

After cleaning for 1 min with L408-3F. (b) After cleaning for 3

min with L408-3F. (c¢) After cleaning for 5 min with L408-3F.

grease®ll T3l 89.95~92.73%%} 91.43~95.30%2] A1 54& 1}
Effio] fluxell tisliA 5 min A1 F 90% ol AEsS 2Ex
grease®] TI3IA] 10 min Al & 90%°] Al eS YERISICH

4.4 B

AJEado] 43t POENY} PODE AAZ A, HAEA £A191
terpene oil, 1A HAJo] §lomA A a&o] 953 Yz elA g3l
42! solvent L, RFEAFE AR 3 40| 953 PSOE %
nto] 2o dA Ao S K= EGBEE A3t X3 57
= 2t E8A AREAE Azl o o)l digt 54 2 Al
g 55 43t & AEe v27 2tk

1) ¥ 54 W FAabso] st A2 AHEdA] (PSOE)=
PMHS$} MAE 50 CellA] 4 h RE&AIZ] T polyethylene oxides 1
PRI EAA Azt

2) Isodecanol ¥} ethylene oxideZ 155~160 C, 8~9 kg/em®] $1¢
Blo|A] 7} HES-AlA ethylene oxide”} 3, 5, 9 E°] F7}¥ polyoxy-
ethylene decyl ether] AHEAJA|(PODE)E AlZ=3F3ITY.
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Table 5. Cleaning Efficiency for Flux and Grease
Flux (min) Grease (min)
Sample
1 3 5 2 5 10
L408-1 36.10 75.95 95.67 72.01 77.89 90.52
L408-2 66.14 96.38 98.52 72.44 81.28 92.73
L408-3 44.84 77.20 95.51 71.49 78.85 89.95
L408-1F 32.90 85.76 99.56 73.56 87.71 92.93
L408-2F 71.88 95.55 98.79 75.54 92.10 95.30
L408-3F 46.25 86.32 98.64 70.65 88.66 93.44
L408-4F 36.87 87.66 96.64 72.66 79.57 91.43
4) Fluxell oist A2 374 A} L408-1F5 A3t 5 mintt Disk-Drive Industry Using Surface Analytical Techniques,

A
Ae 39 eE Al
5) Grease®l| th3t A%
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