99FEAFETE 10SH99-S301

<
-

I1®SH

[0€S-66HSOl SIS TRl E >R E 12 IRSY R H GE

" |
y iEe Hc T3 -
- | 55142 R P I
|
- T \ W L1 TA)
" B I B T FEES AR EE A E AR ESR
e A
I S Investigation of the Explosion ignited
m - F during Feeding of the Modification
i F Metablens Powder at the Plastic Factory

THRS TEREES T REREMTAM

SRIT SHHTFER B Y Mk 0y Mo xDh H S S5 = o

THREIEEEF T L2 FmEMGA




IOSH99-S301

WTE R TORISE (R

Investigation of the Explosion ignited
during Feeding of the Modification
Metablens Powder at the Plastic Factory

it i EAREY



IOSH99-S301

WITE TR B (B R

Investigation of the Explosion ignited

during Feeding of the Modification
Metablens Powder at the Plastic Factory

3]:;!1‘ ijﬁﬁ J‘a’lf}‘
B2 B SRR S g&ﬁ*f*

7S R
’]F':‘é[‘éﬁﬂféj Pl Sl 99 & 3 E| 1 FIZ 99 & 12 | 30 [

557 A B R

SRR B F
1100 =+ 3 |

FIE



W F

g P ERpVRNE L2 F"J@?%'?ﬁ“’gﬁ O %ﬁﬁf’ﬁiﬁ'@ B ST IR
R FRORLE R ORR(PVC ) » 1T 2l SRR (MBS RESIN)S
A ﬁ:jﬁﬁfgﬁ}{ﬁﬁ%@ﬂj‘)Mﬁi}ﬂfﬁtj;kﬁ—# H T ORCRIAR] > U PVC B T )
]~ SRURETRUR] (Y P G [0 R AR o R A TR 35 3%-*
TS ~ FS VB e - ﬂﬁjéﬁﬁiﬁﬁﬁyﬁ*ﬁﬁﬁﬂ il L Iy A e S S A e
el PE AT fﬂ?‘ﬂﬁﬁﬁﬁ fiﬁﬁ?f’f’;i'ﬁﬁmﬁi F o 2 RPN TR IR UR £ S A S A
RLEEAN AR TR & - RTERIE PR S A
PRI g 7 B ?@F%UEJ*? :,ri?s?ﬂﬁﬁ“éfll%q%ﬁ = lﬂfﬁﬁb[ﬂﬁ%‘
R '/fg'rﬁ I GEIE N LG?\*"‘—

i By VB > SR A }ﬁ £ 107 Q-cm > IR > T R

BERS SR LT NG RS ~ R TS AT AR A b R ]
PORIE SPFRIE SR iy PR ETE  Fd 2 P A R o Ay bl B PO R
@ﬁ%&ﬁﬂ??ﬁﬂ%ﬁﬁfﬂ fl Ao %“'S@W"?{%Eﬁ‘ﬂ I R PR A R *“Jﬁﬁ'tﬁﬂ—ﬁ‘l
A PSR TR AR (P ke ARV RIE fyi 9.9KV Vg » S IR A Ap e
ﬁﬁﬁ@&{g}fgﬁ F{f;,%gﬁif*” J&gﬁfg@iﬁ:fﬁé g s e Y B F F{ewr -

Fe R L g R R RIS A BT R FFERIRY 60~70 2255 (m) 0
LR (BT B e ﬁ i 2 VSR (L e R RIS TR = R 2R
K PR EORASRS ~ R T bk 2 RERERLE Fiﬁ'—‘%%lfﬁ b ™ “‘@I’WITE'%%
Fyrg %ﬁ’%ifﬁﬁf o R EERTE i = [ RS PR S TR
PR e & (7Y SEPRLD R SRR e B AR S BRI AT > TR

JFE‘TJEJ HFGERE > HIPh ST = E‘#%!%F%%éf%;“w °

Fﬁ%%?aj L R ﬁﬁ%



Abstract

There are many ways for inducing static charges and one of the most common ones is
via friction. Common raw materials for manufacturing synthetic resin are poly vinyl chloride,
finishing agent, metablen and etc. Most of the manufacturing processes start by dropping
batches of raw materials into the tank from the air; PVC powder, finishing agent, modifier
and other raw materials are mixed based on prescribed proportions in the measurement area
by mixers. Subsequently, the finished products are extracted using extrusion machine, press
roller machine, taping machine and winding machine. Generally, bulk bag is used to bag
plastic powder and the interior of the bag is covered by PE material. Hence, when the
material is dropped, static charges will be induced, primarily due to mutual collisions
between powder particles as well as the bulk bag. Ordinary plastic powder particles are
non-conductive and thus static charges cannot be discharged rapidly, consequently leading to
partial accumulation of large amounts of static charges. If static charges are not appropriately
discharged during material feeding of the manufacturing process, sparks caused by static
charges can easily ignite explosions.

Based on the measurement of the instrument, the volume resistivity of the modification
agent is as high as 10" Q-cm, implying that the modification agent is a non-conductor.
During the process of agent unloading and transmission, rubbing and collision between bulk
bags, transmission tubes and the particles can easily induce static charges. Also, materials of
the modification agent itself are non-conductive, thus the induced static charges are
extremely difficult to be discharged, consequently leading to accumulations of massive
amount of static charges. Based on the amount of static charges accumulated, it is thus
known that the amount of static charges accumulated increases as the modification agent
powder is increased. After simulating the actual unloading process, the bottom of the tank
contains almost 9.9KV of static charges, indicating that the tank bottom generates large
amount of static charges during the unloading process. As the static charges accumulated
reach a certain level, they will be discharged and finally become sparks.

Based on the data of minimum ignition energy of the modification agent, the minimum
ignition energy is approximately 60-70 micro-joules(mJ). If the static charges accumulated
in operating machines become exceedingly high, the generated sparks has the energy enough

to ignite modification agent and finally lead to explosions. This project focuses on a few

il



frequently-used modification agents and further analyzes the amount of static charges
induced during unloading of the impact-resistant modification agent, the lowest ignition
energy of the modification agent and the volume resistivity. In addition, the relevant hazard
prevention recommendations are proposed so as to serve as a reference for labor safety

guidance of the government and manufacturing process design in the industries.

Key words: Metablen , Explosion
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Volume: 100%
Mean: 97.74 um 5D 46.75 um
Median: 93.41 um CV.: 47 8%
D(3,2): 35.90 um Skewness:  0.407 Right skewed
Mode: 116.3 um Kurtosis: -0.198 Platykurtic
<10% <25% <50% <75% <90%
40.95 um 62.68 um 93.41 um 129.0 um 161.7 um
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e LS Particle Size Analyzer
BECKMAN
COULTER.

18 May 2010
File name: C:\LS32\data\2010_May\100513-30-02_04.5Is
100513-30-02_04.5Is
File ID: 100513-30-02
Operator: Hank
Run number: 4
Optical model: Fraunhofer.rfd
Residual: 0.27%
LS 230 Small Volume Module
Start time: 13:39 18 May 2010 Run length: 90 seconds
Obscuration: 9%
Fluid: Water
Software: 329 Firmware: 202
Differential Volume
9+ | 100513-30-02_04.3Is
l
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|
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g 57 I ‘ |
w
E
=1
S 44 1 1
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q I
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04 086 1 2 4 6 8 10 20 40 60 100 200 400 600 1000 2000
Particle Diameter (um)
Volume Statistics (Arithmetic) 100513-30-02_04 $%Is

Calculations from 0.375 um to 2000 um

Volume: 100%

Mean: 121.4 um SD: 5263 um
Median: 119.7 um CVv.: 43.3%

D(3,2): 48.35 um Skewness:  0.231 Right skewed
Mode: 140.1 um Kurtosis: -0.131 Platykurtic
<10% <25% <50% <75% <90%

54.56 um 83.93 um 119.7 um 156.5 um 191.0 um
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eBECKHAN
COULTER.

LS Particle Size Analyzer
18 May 2010

File name: C:\LS32\data\2010_May\100513-30-03_01.%Is
100513-30-03_01.8Is
File 1D: 100513-30-03
Operator: Hank
Run number: 1
Optical model: Fraunhofer.rid
Residual: 0.22%
LS 230 Small Volume Module
Start time: 14:14 18 May 2010 Run length: 90 seconds
QObscuration: 11%
Fluid: Water
Software: 329 Firmware: 2.02
Differential Volume
104 100513-30-03_01 §ls
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Volume Statistics (Arithmetic)

Particle Diameter (um)

100513-30-03_01.8Is

Calculations from 0.375 um to 2000 um

Volume: 100%

Mean: 102.1 um SD: 41.52 um
Median: 100.6 um CV. 40.7%
D(3,2): 40.89 um Skewness:  0.156 Right skewed
Mode: 116.3 um Kurtosis: -0.200 Platykurtic
<10% <25% =50% <75% <90%

49.94 um 72.51 um 100.6 um 130.3 um 157.6 um
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WIDE RANGE RESISTANCE METER

cets)

q%ﬁ' 19 ETS Model 828 %‘2%5'7[:?%‘

# 2 UV M-31 BRI S

Pt M-31 f’f‘@ 1 90%
'V, t (mm) HZRQ) PRI oy Q-om)
3.54 1.86x10" 1.31x10"
3 1.64x10"! 1.36x10"
2.04 4.65x10" 5.7x10"
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PIETE  M-41 E 0 80.8%
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1.65 1.06x10" 1.6x10"
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1.41 2.3x10" 4.1x10"
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1.53 2.22x10" 1.59x10"
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R (M-31) Mean  diameter: 97.74 um
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eBECKMAN

LS Particle Size Analyzer

COULTER. 18 May 2010
File name: C\LS32\data\2010_May\100513-30-01_07 .5Is
100513-30-01_07 $ls
File 1D: 100513-30-01
Operator: Hank
Run number: i
Optical model: Fraunhofer.rfd
Residual: 0.32%
LS 230 Small Volume Module
Start time: 11:24 18 May 2010 Run length: 90 seconds
Obscuration: 10%
Fluid: Water
Software: 3.29 Firmware: 2.02
Differential Volume
7.5 100513-30-01_07 $ls
™ M|
6.5 ' ‘
5_
. |
55— (1R
i it
45+ |
£ . TR
5 |
§ 35- .
Gl
= 1 '
a T
25+ (1] | |
2 | ‘ | [ |
15 [ | ‘ |
T
19 | 111 !
0.5 | | |
N et LT
1 T T 1 T 1 1 T T 1 T L] T T L
04 06 1 2 4 6 810 20 40 60 100 200 400 600 1000 2000

Volume Statistics (Arithmetic)

Calculations from 0.375 um to 2000 um

Volume: 100%

Mean: 97.74 um
Median: 93.41um
D(3,2): 35.90 um
Mode: 116.3 um
<10% <25% <50%
40.95 um 62.68 um 93.41 um

Particle Diameter (um)

100513-30-01_07.%Is

S.D.: 46.75 um
C\V: 47.8%
Skewness:  0.407 Right skewed
Kurtosis: -0.198 Platykurtic
<75% <80%
129.0 um 161.7 um
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esecmn
COULTER.

LS Particle Size Analyzer

18 May 2010

File name: C:\LS32\data\2010_May\100513-30-02_04 $Is
100513-30-02_04 8Is
File ID: 100513-30-02
QOperator: Hank
Run number; 4
Optical model: Fraunhofer.rfd
Residual: 0.27%
LS 230 Small Volume Module
Start time: 13:39 18 May 2010 Run length: 90 seconds
Obscuration: 9%
Fluid: Water
Software: 329 Firmware: 202
Differential Volume
9 100513-30-02_04 3Is
I
6 |
?_
5 |
g._‘_’: 5 | | i
@ R
E 1
=1
o 44 | |
> |
| |
24 | ‘
14 1
s L || | i
1 11
| S eeergrt LI,
T T T T T 1 1 1 i 1) T T 1 T T T T T T
04 086 1 2 4 6 8 10 20 40 60 100 200 400 600 1000 2000
Particle Diameter (um)
Volume Statistics (Arithmetic) 100513-30-02_04.%Is
Calculations from 0.375 um to 2000 um
Volume: 100%
Mean: 121.4 um S.D.: 5263 um
Median: 119.7 um CV.: 43.3%
D(3,2): 48.35 um Skewness:  0.231 Right skewed
Mode: 140.1 um Kurtosis: -0.131 Platykurtic
<10% <25% <50% <75% <90%
54.56 um 83.93 um 119.7 um 156.5 um 191.0 um
& B | WE S
-y 2 | a E—
Z4\ 72 % y e G T
| Sfvisk | g
Y - “7.9C iy
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LS Particle Size Analyzer

BECKMAN
COULTER.. 18 May 2010
File name: C:LS32\data\2010_May\100513-30-03_01.8Is
100513-30-03_01.8lIs

File 1D: 100513-30-03
Operator: Hank
Run number: 1
Optical model: Fraunhofer.rfd
Residual: 0.22%
LS 230 Small Volume Module
Start time: 14:14 18 May 2010 Run length: 90 seconds
Obscuration: 11%
Fluid: Water
Software: 3.29 Firmware: 2.02

Differential Volume
104 100513-30-03_01 $is

Volume (%)

0— R T T T — T e T 7 P T
6 8 10 20 40 60 100 200 400 600 1000 2000
Particle Diameter (um)

=]
E-9
=
o |
-
-
FN

Volume Statistics (Arithmetic) 100513-30-03_01 5ls

Calculations from 0.375 um to 2000 um

Volume: 100%

Mean: 102.1 um SD. 41.52 um
Median: 100.6 um CVv.: 40.7%

D(3.2): 40.89 um Skewness:  0.156 Right skewed
Mode: 116.3 um Kurtosis: -0.200 Platykurtic
<10% <25% <50% <75% <90%

49.94 um 7251 um 100.6 um 130.3 um 157.6 um

| ® & | Wiz A
g | e |
1 —/plﬂ.‘:-11

40



VTR RS TR R (e iﬂew
HOGR®) B R

USRI RS S AT 3 i
22143 3@?,[*7 i‘/LiT T‘Eﬁ%l,m 407 4+ 99 BE
i - 02-26607600 http://www.iosh.gov.tw/
AN E ng S 100 F 3 F]
5 (R 3 145 L

J@Fgf : 100 7
FUSt A
SO RN B
F’iH'T FITBHFIT TR 6 9K F‘J il ?F‘i*i'i‘, 209 W1 A
P ¢ 04-22260330 i ¢+ 02-25180207

¢;“fﬂ Ry A4 R F’?wﬁ*f'/ DUV o SR
http //www iosh.gov.tw/Book/Report_ Pubhsh aspx
® ¢”ﬂ%~‘€”’?‘ FF] - fﬁ“H“J?t;" “% flﬁ 2| FL TR SRS
T;’T T = W PR P
Upstene) > BH| %]

T H

ISBN:9789860274707
GPN: 1010000727




	摘要
	中文
	英文

	目錄
	圖目錄
	表目錄

	第一章計畫概述
	第一節 前言
	第二節目的
	第三節工作項目

	第二章文獻回顧
	第一節 耐衝擊改質劑
	第二節案例分析

	第三章耐衝擊改質劑實驗分析
	第一節 粒徑分析
	第二節最小點火能量分析
	第三節靜電及帶電特性分析

	第四章結論與建議
	第一節 結論
	第二節建議

	誌謝
	參考文獻
	附錄
	附錄一粉體粒徑檢測報告


