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Abstract

Places where the operation and production of organic solvents, and the storage of flammable
substances take place are of high risk of accidents from static electricity. The highest
production of static electricity is in liquid transport. When electrostatic discharge takes place,
it easily leads to unfortunate incidents of fires or explosions, causing casualties and property
losses, and therefore preventive measures must be carried out thoroughly.

This study finds that at tube length of 2.9m PVC pipe with conveying speed of 2.5m/sec,
the maximum amount of charge generated is 78nC (acetonitrile). At tube length of 4m PVC
pipewith conveying speed of 3.5m/sec, the maximum amount of charge reaches 412nC
(dimethyl sulfoxide). In steel pipe transportation, the maximum amount of charge is 25nC
(acetonitrile).

It is recommended that during organic solvent delivery operations, hazard prevention
methods such as ground, increasing the humidity, speed limit, antistatic materials, and static
elimination be adopted based on the operating environment, different procedures, and
materials used. Also, two or more electrostatic hazard control methods could be used as

situation requires.

Keywords: Organic Solvents, High-speed Delivery, Electric Charge
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B f(m) JE\ 2 (m/sec)
PVC & ol
0.3 1.06 0 0
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1 4.24 2.32(20.199) 0.05(20.13g)
2 1.06 2.87(20.219) 0.14(20.150)
2 212 3.11(20.319) 0.25(20.09g)
2 3.18 3.37(20.84g) 0.51(20.13g)
2 4.24 3.64(20.479) 1.45(20.43g)
29 250 3.82(20.529) 153(20.129)
4 1.06 9.27(20.129) 0.01(20.87g)
4 212 11.7(20.54g) 0.57(20.400)
4 3.18 13.26(20.32) 0.95(20.43g)
4 3.50 14.25(20.12g) 1.23(20.629)
4 4.24 15.48(20.32) 1.36(20.81g)
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¥ 1 IR S ek B HIGE R

& E(m) R (misec) AR
PVC P

0.3 1.06 0 0

0.3 2.12 0 0

0.3 3.18 0 0

0.3 4,24 0 0
1 1.06 0.32(20.13g 0.16(20.53g)
1 212 0.43(20.15g 0.18(20.16g)
1 3.18 0.56(20.16g 0.18(20.18g)
1 4.24 0.67(20.19g) 0.18(20160)
2 1.06 0.67(20.129) 0.48(20.16g)
2 2.12 0.88(20.32g) 0.60(20.66g)
2 3.18 1.13(20.25g) 0.72(20.64g)
2 4.24 1.60(20.85g) 0.91(20.32g)

2.9 2.50 1.73(20.12g) 1.12(20.36g)
4 1.06 1.72(20.32g) 0.17(20.54g)
4 212 2.13(20.15() 0.23(20.08g)
4 3.18 3.15(20.360) 0.32(20.129)
4 3.50 3.63(20.129) 0.41(20.15g)
4 4.24 4.25(20.179) 0.46(20.06g)
4 8.48 5.67(20.429) 0.72(20.34g)

F=61 AAR — Ao S it 2 W45

TR S AR A ENEE R AR 8 A - BERAEREIR PVC BEEMHEE R
T E RS R R B B o /E PVC B iEiE 8 (e S o it AR AR

—.
—

=
BWAERE Am B BEE RS ELN I - HESEWHSMRE K > 15 EHE
1.06m/sec HEEEE&= A 72nC » fFJEZE 2.12m/sec HHEE &= A 214nC » {FJE 2 3.18m/sec
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4.24m/sec H¥
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i & nC
B R(m) JE\ 73 (m/sec)
PVC & s
0.3 1.06 0 0
0.3 2.12 0 0
0.3 3.18 0 0
0.3 4.24 0 0
1 1.06 1.32(40.129) 0.15(40.23g)
1 212 1.78(40.38g) 0.15(40.25)
1 3.18 2.12(40.25) 0.17(40.32)
1 4.24 3.14(40.39g) 0.18(40.39g)
2 1.06 2.80(40.42g) 0.21(40.16g)
2 2.12 9.33(40.73g) 0.41(40.13g)
2 3.18 15.32(40.25g) 1.24(40.029)
2 4.24 28.0(40.79g) 2.25(40.12g)
2 8.48 7.08(20.60g) 15.24(20.52g)
2.9 2.50 23.7(40.30g) 1.89(40.13g)
4 1.06 72(40.33) 0.25(40.18g)
4 212 214(40.12g) 0.36(40.12)
4 3.18 372(40.26q) 10.92(40.13g)
4 3.50 412(40.32g) 11.23(40.12g)
4 4.24 626(40.38g) 1.79(40.07g)
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%9 T HIEH RS A 2SR
B nC
ER(m) JELZE (m/sec)
PVC & s
0.3 2.50 0 0
1 2.50 0 0
2 2.50 5.56(20.32g) 6.26(20.34g)
2 4.24 6.34(20.570) 8.37(20.329)
2 8.48 7.08(20.60g) 15.24(20.529)
2.9 2.50 6.72(20.529) 10.24(20.38g)
4 1.06 5.24(20.13g) 11.23(20.329)
4 2.12 6.25(20.25g) 13.26(20.190)
4 3.18 7.83(20.160) 15.28(20.21g)
4 3.50 8.72(20.32g) 16.32(20.180)
4 4.24 9.10(20.48g) 19.4(20.48g)
4 8.48 9.27(20.16g) 23.3(20.34g)

i

FBLET AE

B 2.1 = ks RS

I i B EE R AR 10 s - EERGEREUR PVC BEHEERZT » i
R B AT & o £ PVC Bt B h e SR s gL miE e -
210 2 W el it s OIEE
B i & nC
ER(m) JeE 2 (m/sec)

PVC & HiE
0.3 2.5 0
1 2.5 32 8.26
2 2.5 52 12.25
2.9 2.5 78 15.36
4 3.18 132(20.229) 17.20(20.36g)
4 35 156(20.349) 25(20.169)
4 4.24 251(20.139) 34(20.199)
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B R(m) JE\ 73 (m/sec)
PVC & s
0.3 1.06 0 0
0.3 2.12 0 0
0.3 3.18 0 0
0.3 4.24 0 0
1 1.06 0.67(40.24q) 1.25(40.25q)
1 212 0.75(40.26g) 1.36(40.329)
1 3.18 0.83(40.36q) 1.47(40.15g)
1 4.24 0.92(40.16g) 1.58(40.17¢)
2 1.06 1.23(40.14q) 2.96(40.12g)
2 2.12 1.67(40.28g) 3.39(39.34¢)
2 3.18 1.88(40.20g) 3.72(39.560)
2 4.24 3.00(40.28g) 4.40(39.819)
2.9 2.50 2.32(40.12g) 4.13(40.15g)
4 1.06 2.56(40.23g) 4.05(40.20g)
4 212 3.42(40.25) 4.08(40.26g)
4 3.18 4.32(40.36Q) 4.11(40.25@)
4 3.50 4.62(40.179) 4.13(40.34q)
4 4.24 5.18(40.37g) 4.16(40.20g)
4 8.48 7.24(40.650) 5.79(40.39g)
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® 12 LR LPEs s B AR

B fafE nC
B R(m) JE 73 (m/sec)
PVC & s

0.3 1.06 0 0

0.3 2.12 0 0

0.3 3.18 0 0

0.3 4.24 0 0
1 1.06 3.25(20.429) 0.15(20.21g)
1 2.12 3.50(20.360) 0.17(20.31g)
1 3.18 3.75(20.55¢) 0.17(20.16g)
1 4.24 3.95(20.63q) 0.18(20.18g)
2 1.06 8.68(20.58g) 0.23(20.63g)
2 2.12 8.80(20.18g) 0.27(20.58g)
2 3.18 8.91(20.32g) 0.32(20.12g)
2 4.24 8.96(20.18g) 0.46(20.56()

2.9 2.50 8.94(20.164) 0.38(20.160)
4 1.06 10.74(20.48g) 0.41(20.23g)
4 2.12 10.92(20.52g) 0.42(20.32g)
4 3.18 11.12(20.68g) 0.58(20.12g)
4 3.50 11.20(20.35g) 0.61(20.22g)
4 4.24 11.31(20.45g) 0.67(20.32g)
4 8.48 12.10(20.12g) 0.92(20.11g)
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