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Abstract This study was measured and analyzed from January to November 2019 to confirm the effect
that Abietic acid, an asthma-causing substance, which can be exposed to workers in the electronics
industry, is removed by plasma treatment . The experiment was carried out using a solder wire and
natural rosin . Air at temperatures of 250°C, 300°C, and 350°C was collected with a glass fiber filter
paper using an air sampler for 10 minutes at a flow rate of 2 ¢ /min. An analysis of the collected samples
was performed by pretreatment with methyl alcohol and quantitative analysis by high performance
liquid chromatography (HPLC). This procedure confirmed that abietic acid was generated in both natural
rosin and solder wires, and the quantum of abietic acid increased as the treatment temperature
increased. The amount of abietic acid was higher in natural rosin than solder wire. As a result of plasma
treatment, a removal efficiency of about 92% or more was confirmed in natural rosin. A peak of abietic
acid was not detected in the solder wire. Therefore, a removal efficiency of 100% was confirmed . This
study, confirmed that abietic acid, an asthma-trigger can be generated in solder wire and natural rosin,

and can be removed by plasma treatment.
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Table 2. The amount of abietic acid at 3 temperature
conditions using pine resin, 82Sn-36Pb-2Ag

wire
g 3).
Concentration of Concentration of
Temperature ine resin(mg/m’) 825n-36Pb-2Ag
Table 1. HPLC analysis conditions D pi 1me wire(mg/m®)
(Mean *+ S.D.)
(Mean + S.D)
Parameters Instrumental conditions
250T 36.7367 £ 2.9911 0.6723 + 0.0432
Injection 2wl
Flow rate 0.5 nf/min 300C 49.3893 + 0.7385 1.1232 + 0.0055
Sol. A : Acetonitrile (87%) 350C 58.0114 + 0.4767 43681 + 0.0777
Mobile phase Sol. B : Water (13%)
40min Average 48.0458 + 1.4021 2.0545 + 0.0421
Column Poroshell 120 EC-C18
(2.7 im, 4.6 m X 100 mm)
Column temp. 30T .-E :: {*
50 ’
Detector UV / DAD E 45 v |
(241 nm for quantitative analysis) 2 20 [
L] ¥
g o3 b 3
£ 2 1
& 25 :
2 20 3
800 55 1
E o |
o 5
600 E (- 7 | :
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Temperature
400
Cpineresin  ®825n-36Pb-2Ag wire
2004 Fig. 4. The amount of abietic acid at 3 temperature
conditions using pine resin, 82Sn-36Pb-2Ag
wire
0 ———
1] 50 100

Fig. 3. Abietic acid standard(Standard sol. abietic
acid, R2=0.9999)
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Table 3. Removal efficiency of abietic acid from pine
resin by plasma treatment
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Concentration Removal
Temperature Plasma (mg/m?® efficiency(%) ¥ 4 13 6
(Mean + S.D.) (Mean + S.D.) E}( ’ = )
Not treatment 36.7367 + 2.9911
250C ot treaument 36,7367 9 96.2657 + Table 4. Removal efficiency of abietic acid from
Treatment 13733 + 0.1297 0.0245 82S8n-36Pb-2Ag wire by plasma treatment
N 4 + Concentration Removal
300C ot treatment  49.3893 £ 0.7385 94.6981 + Temperature Plasma (mg/m?) efficiency
Treatment 26161 + 01218 01630 (Mean + S.D) )
© Not treatment  0.6723 + 0.0432
250 100
+
s500 Not treatment 58.0114 + 0.4767 92.6660 + Treatment 0
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300C 100
Treatment 0
80 - Not treatment  4.3681 + 0.0777
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Fig. 5. Removal efficiency of abietic acid from pine
resin by plasma treatment
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Fig. 6. Removal efficiency of abietic acid from
82Sn-36Pb-2Ag wire by plasma treatment
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