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Effect of Manufacturing Conditions on the Properties
of QOil-absorbable Melt Blown Nonwoven
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Abstract— Oil-absorbable nonwovens were produced by melt-blown processing of polypropylene chips. The melt-blown processing
conditions, such as air pressure, and gear pump speed, DCD. In this study, these three factors were chosen to produce samples.
Experimental array and variance analysis of the design of experiment were used to increase the field repeatability and universality. The
effect of the factors on oil absorption properties of melt-blown nonwoven fabric such as oil absorbency were evaluated. As a result,
the fiber diameter decreased as gearpump speed decreased or air pressure increased. The oil absorbency increased as air pressure
increased or gearpump speed decreased and with the DCD increasing the oil absorbency significantly increased.
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Table 1.
meltblowing

Processing variables and conditions of

Processing variable Processing conditions

Gearpump speed(rpm) 4, 8, 12
Air pressure(psi) 2,4, 6
DCD(cm) 20, 40, 50
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Table 2. Analysis of variance for fiber diameter

S @ Fo F (0.01) F (0.05)
A 2390 2 1194.9 82.16™* 8.65 4.46
B 4266 2 2133.1 146.67%* 8.65 446
C 218 2 109.2 751% 8.65 4.46

AXB 520 4 130.0 8.94%* 7.01 3.84

BXC 46 4 0.79 7.01 3.84

AXC 203 4 3.50 7.01 3.84
E 116 8

Total 7760 26

S: sum of square, @: degree of freedom, V: mean squares, F: %, #%: Level of significance 1%
%: Level of significance 5%, A: Gearpump speed, B: Air pressure, C: DCD(die-to-collector distance)

Fig. 1914 7||gZ &&7t Fades ool
go] STt AR vAlEE 24 Loy
71ojEHE £= dpmo A= ofofstElo] F7Rt
ueh 4427 Meke Aout slojEm £}
Folaes A%el nlMshs ooidele Faol
At ojAE ooldrEe] FESE 1ewsY
air-drag-forceo]| 2J3t HAilo] ZEZ HGZHo|
7heolAa 3 V]I £&7) SRR B
Zoo] Bomz 70| Folx7] thRol,
Fig. 2= DCDo| tjg 494749 BA@S 2
zojgt AnEA DOD7F FAHISE 4947
a5k Aol AT o] AL Table 2004 i}

ve} 7o) DCDe] Bl g Fhas

H] Fo7} 7]ojHE £uf ofojekgo] n|ste
AR Za AmAR Al EI5HA 23, §
AN gz ARAANe & Aol7h fltk
AA2 d&om FAEE 122E7|9 airdrag
forceof o3t A4l WAL FELE2HH San H&
We] 7H7ke A QoA dojun DCD 20cm o]
dolle A9 FFE FA Eit= A5 19
s 2 ouj7h gl Aow AzEny.

7

1o o &

—@— Gearpump Speed 4rpm

6 4 w o Gearpump Speed 8rpm
\\ —-w— Gearpump Speed 12rpm
Q ~
N
—_ AN
5 54 AN
— \\
o)
kol v
g€ 4 ~
kS o~
© S~
5} S~
o S~
i ~<

1 2 3 4 5 6 7

Air pressure (psi)

Fig. 1. The interaction of gearpump speed and air
pressure on fiber diameter.
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Fig. 2. The effect of DCD on fiber diameter.
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Fig. 3. SEM photograph of web structure.
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Fig. 5. The effect of DCD on gas permeability.
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Table 3. Analysis of variance for gas permeability

S o \% F, F (0.01) F (0.05)
A 1974 2 986.8 332.26"" 8.65 4.46
B 2637 2 1318.5 443.98** 8.65 4.46
C 190 2 94.9 31.94%% 8.65 4.46

AXB 543 4 1359 45.75%* 7.01 3.84

BXC 35 4 8.6 2.91 7.01 3.84

AXC 39 4 9.7 325 7.01 3.84

E 24 8 3.0

Total 5441 26

S: sum of square, @: degree of freedom, V: mean squares, F,: %, so%: Level of significance 1%

#: Level of significance 5%, A: Gearpump speed, B: Air pressure, C: DCD(die-to-collector distance)
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Table 4. Analysis of variance for pore size

S @ \% F, F (0.01) F (0.05)
A 589 2 294.4 182.417%% 8.65 4.46
B 357 2 178.4 110.53%* 8.65 4.46
C 69 2 34.3 21.22%% 8.65 4.46
AXB 54 4 13.5 8.3¢** 7.01 3.84
BXC 41 4 10.3 6.37" 7.01 3.84
AXC 89 4 223 13.82%% 7.01 3.84
E 13 8 1.6
Total 1211 26

S: sum of square, @: degree of freedom, V: mean squares, F,:

Vi e ionifi
7;, % Level of significance 1%

#: Level of significance 5%, A: Gearpump speed, B: Air pressure, C: DCD(die-to-collector distance)
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Fig. 6. The effect of gearpump speed and air pressure
on pore size.
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S o \% F, F (0.01) F (0.05)
A 105 2 52.5 40.47%* 8.65 4.46
B 49 2 24.5 18.90%* 8.65 4.46
C 440 2 220.0 169.57** 8.65 4.46
AXB 15 4 3.8 2.97 7.01 3.84
BXC 8 4 2.0 1.51 7.01 3.84
AXC 31 4 7.8 5.98" 7.01 3.84
E 10 8 1.3
Total 659 26

S: sum of square, @: degree of freedom, V: mean squares, F,:

2

%, #%: Level of significance 1%

%: Level of significance 5%, A: Gearpump speed, B: Air pressuré, C: DCD(die-to-collector distance)
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