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Abstract : Flux or solder is used in soldering process for manufacturing electronic parts such as printed circuit boards (PCB). After
soldering process, residual flux and solder paste on the parts should be removed since their residuals could cause performance
degradation or failure of parts due to their corrosion and electric leakage. Ozone depletion substances such as 1,1,1- trichloroethane
(TCE) and HCFC-141b have widely been using for removal of residual flux and solder paste after soldering process In manu-
facturing of electronic parts until now. In this study, non-aqueous cleaning agents without flash point were developed and applied
to industrial field for replacement of cleaning agents with ozone depletion. In order to develop non-aqueous cleaning agents without
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flash point, they were formulated with hydrocarbon-type solvents as their major components and several additives such as glycol
ethers, esters, fluoride- type solvents. And their physical properties and cleaning abilities were evaluated, and they were applied

to industrial fields for cleaning of flux and solder on the PCB. And vacuum distillation apparatus were operated to determine their

operating conditions and recycling yields for recycling of used cleaning agents formulated in this study. As a result of physical
properties measurement of our formulated cleaning agents, they were expected to have good wetting and penetrating power since
their surface tensions were relatively low as 18.0~20.4 dyne/cm’ and their wetting indices are relatively large. And some cleaning
agents holding fluoride-type solvents as their components did not have any flash point and they seemed to be safe in their hand-
ling and storage. The cleaning experimental results showed that some cleaning agents were better in their cleaning of flux and solder
paste than 1,1,1-TCE and HCFC-141b. And industrial application results of the formulated cleaning agents for cleaning PCB
indicated that they can be applicable to industry due to their good cleaning capability in comparison with HCFC-141b. The recycling
experiments of the used formulated cleaning agents through a vacuum distillation apparatus also showed that their 91.9~97.5% could

be recycled with its proper operating conditions.

Keywords : Non-aqueous cleaning agents, Hydrocarbon-type, Flux cleaning, Flash point, Ozone depletion substances (ODS)
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Table 1. Formulation ratio of non-aqueous cleaning agents for removal of flux and solder paste

o o, | G G: G| E F bon | T

Cleaning agent 6~ Cs) | (Co~Ciz) | (Glycol ether) | (Glycol ether) | (Glycol ether) | (Ester) | (Fluoro carbon)
— m s - 5 10 R - 100
e < 3 - 5 10 - - 100
e 0 > - 10 - - 100
s ~ by - 10 15 - - 100
= - : = - - - ; 100
At - : n - - } } 100
At - - - - - 40 - 100
s - 20 - _ _ 60 - 100
B-1 60 15 - > 10 - 9 199
- % s - 10 - 20 100
o2 - : n - - ) 20 100
o 0 2 - _ _ 40 20 100
~ ” 0 - i _ 40 30 100
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Table 2. Physical properties of formulated cleaning agents and conventional cleaning agents at 25 C

Physical propertics Boiling Vapor pressure  Flash point  Surface tension Density Viscosity Wetting  Anilin
Cleaning agents point (C) (Kpa, at 37.8 C) o) (dyne/cm) (g/em’)  (cP) Index point (C)
A-1 110 40.2 2 20.3 0742 077 4737 69
A2 104 19.5 15 20.0 0736 070  52.60 65
A-3 102 60.5 15 19.3 0.733 0.66 57.54 67
A-4 59 24.0 15 18.3 0836  0.69  66.20 45
A-5 69 39.1 16 18.8 0.884 1.08  43.54 <20
A-6 72 40.8 16 18.0 0.834 086  53.87 <20
Cl:;’g?gﬂ:;im A7 131 22.0 26 19.0 0730  0.88  43.66 71
A-8 89 25.0 13 19.4 0.810  0.71 58.80 70
B-1 69 203 ND* 185 0760 087  47.22 69
B-2 57 19.2 ND 18.0 0.798  0.69 64.25 64
B-3 94 182 ND 17.8 0.776 093  46.87 <20
B-4 62 50.3 ND 17.3 0.788  0.73 62.39 63
B-5 57 172 ND 20.4 0.750  0.74  49.70 58
. HCFC-141b 32 78.1 ND 19.5 1236 058 10930 <20
Clcez?nvgtgcﬁs 1,1,1-TCE 87 29.9 ND 23.1 1320 086 6645 <20
MC 40 104.3 ND 31.8 1.293 0.58 70.10 <20
* ND: nondetectable
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Figure 1. Experimental results of flux cleaning efficiency by di-
fferent cleaning agents at 25 C.
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Figure 2. Experimental results of solder paste cleaning efficiency
by different cleaning agents at 25 C.
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Figure 3. Change of flux cleaning efficiency by cleaning agent A-6
with temperature.
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Figure 4. Change of flux cleaning efficiency by cleaning agent B-3
with temperature.
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Figure 5. Change of solder paste cleaning efficiency by cleaning
agent A-8 with temperature.
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Figure 6. Change of solder paste cleaning efficiency by cleaning
agent B-4 with temperature.
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Figure 7. Change of solder paste cleaning efficiency by cleaning
agent B-5 with temperature.
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Figure 8. Photographical view of PCB flux cleaning by cleaning
agents(A-6, B-3) and HCFC-141b.

Cleaning
time (min)

Cleaning
agents

HCFC
-141b

A-8

B-4

B-5

Figure 9. Photographical view of solder ball cleaning by cleaning
agents (A-6, B-4, B-5) and HCFC-141b.
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Table 3. Regeneration yield of formulated cleaning agent Neozol-F6

No. Tecmp. Pressure Regeneration Fi.ni'shir%g time' of
() (mbar) yield (%) distillation (min)
90 20 84.17 57
2 100 20 88.33 53
3 110 20 91.94 53




Table 4. Regeneration yield of formulated cleaning agent Neozol-
HC50

No. Teomp. Pressure Regeneration F %niehill.g time of

49) (mbar) yield (%) distillation (min)
1 70 15 85.1 -
2 80 15 90.3 -
3 90 30 92.22 -
4 100 30 97.50 58
5 110 30 97.22 45
6 120 30 97.22 45
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