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ABSTRACT

For semiconductor wafer continuous production process, all Fabs need
a great wvolume, and-reliable, uninterrupted chemical supply system.
Therefore, Semiconductor plants have to use liquid chemical lorry for the
production line and also to ship away big volume of waste liquid chemical.
And during liquid chemical loading/unloading, because of the hazard and
volume, in case of spill or incorrect loading/unloading to mix incompatible
chemicals, the consequences could be serious human health/safety impact,
environmental pollution, or even production interruption.

This study majorly focus on site observation and risk analysis of
semiconductor plant liquid chemical lorry loading/unloading operation,
which covers raw. chemical lorry unloading into tank and waste chemical
unloading into lorry. With site observation and risk analysis, we understand
the lorry operation risk and existing control measures and we collected
abnormal events over the past 10 years related to lorry loading/unloading
operation, and carried out an analysis to come up with an effective
prevention recommendation, and through practical improvement
experience, we can share with other industries/plants; hopefully, we can
improve all chemical lorry loading/unloading operation and ensure lorry

related operation accuracy and safety.



The main stages of the chemical lorry operation is lorry driving in,
parking/positioning,  piping connecting, unlading/loading, piping
disconnecting, lorry driving out. At the stages of lorry driving in and
parking/positioning of which risks are effectively controlled, however,
piping disconnecting, loading/unloading, and piping disconnecting stages
need to be improved to minimize the risks or abnormal events. The
improvement includes; operator’s fall prevention during piping
disconnecting/connecting; adding fail safe mechanism to prevent incorrect
piping connecting; the control of the hot zone; PPE enhancement; and the
effective purge of chemical liquid/vapor residue prior to piping
disconnecting to minimize the chemical spill risks. The study also shows
that about 70% of lorry related events were occurred during liquid waste
chemical lorry loading/unloading. So we should pay more attention to

waste chemical lorry safety management.

Key words: chemical, lorry, loading/unloading safety



MERRDEERSE B G RAL - L ER
2R I L= 3 R RE B4
P

DRSS UEA RS $0 SRS U RS S R
AR PEE LA Z B RAR 4 B G 5P bk XA
PELEZCRFIED "R EFF o FHA LR G2 FH L L
ko RE AT ANEFEY 5 R o DRRE P e o BBk

AT LIS S

s s PIRIES £ S L AR T R il A F 5 ¥
i,EijigE%%@%#i@ﬁiOlﬁﬁi&&%E&%gw
PP oFFPERSOE TR o 52 X ARG TR Y
FOoEME S E R R EREFEEOEE I TEFY Fagpif §

RHEHA S 0§ ARRINE KR LFTZE O P L F il o

FHE e L B 4 o

BTGB e iR B < A RS RO B

ATt v 1 R

N
=

i
=

B st A EADRFAIREEDTRE R
ekl L5 0 il AR A o

Regards,
L ST
RUAFARAEXXEP YT
PEAR-FE- &£



B I
B2 HE R e, 1l
et V
L VI
e B B VIII
BB B B i IX
e T -1 T 1
11 584 2 o et A, 1
12 P AR g oeeeeeeee N & ............... 1
13 RIS . NP 2
14 G2 pp S BN, NN . 2
o~ '\"}]?%?")%,E ................................................................... 4
R ) A e | = (W .Y WA\ 4
v FE. A A N 9
2l § 3 1 G g gy N R, 11
28 e g s ad bl L 13
25 B EERE BRI TR e 15
2.6 l“%‘fwﬂ‘%ﬁ‘é%f?i& e Teleal.... ... 16
2.7 %Wﬁﬁwﬁﬁg S ST A o 18
28 M ERE FEANZE R G i m i, 19
29 p T J'ﬁ’&“ﬁéﬂ"—ra”’ié ........................................... 24
BT RPN § § g N S 33
R R i e N U S T S 33
By T BRI 37
41 HBFEZ2FEEHNBAEFELT 37
42 B TEE AR oo 38
83 B B IR B e 38
B4 2RI oo 49
45 L EREH D E ’”‘*‘T'F?%Ei%’»?ﬁ ................................... 51
46 FrHEIHHE LR EITER BT e 54

VI



VIl



© 00 N o O A W DN P

12010~2011 4 FE¥ Bt L RH B EEE G 5
1 2005~2009 * FEd Bt TR B B E Gl 6
12004 A HEE B DRI T EE0 7
i SURE G R A L O 12
P R EHE A B R 12
PRE R I, 14
DB R B R i, 21
D R i N R A L A 22
 CEFIC/ECTA # B 1T £ 45 L & F Muee i, 23
S 2 7 £ S ST . ¥ S 34
! et W bl S B ... W o 35

—_— =

TGN, 000 N e W)W 42
TR B E LG EF A RERR RS SR LT 43

71 R R E AR SRR SR e 45
AR T AR BRI R R e e 46

DHE FEERUEE L e 50
DI AR T 55
P B TR R A A RIE S 57
P EHR R IRAEES 2l 60

\il



B/l -
B2 HBm 152 (1)
B3 fap 1 %3 RHE(2)
B4 : 2002~2012 E et & (v ¥ X 2 F 2 4 ¢
BI5 - & Fl &g inAe
AP BEFECE R E 13
VR ITET B s i
XA A T A i AL
IR DAL e
R T P
FrRPFERBALSE
Rgril it 8 @ AR X BE
WE S A e BB ik

®16 :
B7:
B8 :
B9 :
®110 :
BI11 :
B12 :
B13 :
Bl14 :
B15:
B16 -
BI17 ¢
®18 :
@119 :

1(
+
2 g L2 R e

T2 s JURIGE T L
B TR E + T G B .Y @ |
TERS RS AL

............................

......................................

.....

...........................

....................... 15

....................... 39
........................ 40



- \‘%%

11 7z i
EE PR 2 AR R 0 A PHPERA Sk
oo DEMAES Flpt Ay oA o Roary A SO E
B G TR B R ﬁ’é(lC)ié_Eﬂ’E%%}"ﬁiTﬂéfﬁ?b
2

\fmm
e b

¥R "%fﬂm#?@&"* P L Z g G F R AR~ L
Whe o d WFPHEALF ALREAFT At Fe g T
BM1pE B M2 HEA 2% 2R B2 jenEilo
LEMT A SRR e R E AR v i e A
Wik e s LA A AR Bt AT 0 R e

£
%&%ﬁiﬂﬁmﬁt ERRRE % CETA S R
PR ER R R A o TP i AL
PR ERDIEE > €4 4 B % stk B 8 EK 6 > i
B Bers R RANTR 0 5 B R ]

MY R A, CPEREFERME S Z P 5
BEEREGLT ) - L AR ERT ARG R A B E
AR TR A s ERm g AR EE RS BRI s
% 4 WE RS MARedp 4 a{?ﬁﬁﬁkﬁ%%4ﬁﬁam34

d A0 @ IR gk ek > v B f?ﬁ’ﬂ”& %Wﬂ
Boatdm o 8 Sl

Ké} o

12 3P0

AT GURN R L EMRF A RSB #?i e

Ll B 2002 2 2012 £ B HELR ,»;iﬁir‘.

Ao TEEHWH B ERTERTR RITE o BRED ?,}1@5?\,1
BRI Lo AR FEELBA RF] 2@’?5}@ 2

A B E KA 2 ;}E—*\’T;ﬁl/”‘*ﬁcsﬁfé’u Bt bl



1.3 #31 #F
A=A il-ﬁ#@u——%%ﬁfip\ LB ELTER
2o TR D M RE L BT ETEEL > BB
T EBRZ EFTIEER"RTR > 0 RS FEE L 2R R
Zairdfd L > o

A AL AR T BT 0 AR A RGIES 0 0 ATERR
BB TRIBEETET AL 2 BT B ALEA 0 REFE
AEETEF AR EMBRR G 0 BB EE BT 2 2R
> E BT ERE




Bl GREHITERAE? 2 BRI R TS
*fr ’ %%-LL}'JI&%%ﬁé‘fﬁdé—}l T —\& Ké;f I—lp ’ l;i}?l?;ﬁ}'xﬁ/ & T b
3

B
1

7
-~

»,«a}
&

T

B 4 FR 2R 18 ﬂ'ﬁ‘wﬁf‘}b&f*g—f’f— GFehg g LI ehlr ik
I Hﬁﬁﬁﬁ’Tﬁ”ﬁ*w&%i&%ﬁl

e, N

© © N o

ARG ERFE A

T TR L R R TR AR M S R R
B3 2o [P B 3R e

TPpE - BIEE AR 7T ERE o

B OREAGE (T TR 2 A o

LR ECRERE R E R R A SR R =
fi\%-‘ig)}t“éﬁ‘}@»f&—g FZEREHD 2P R/ 1A/
&é"a‘v’ [% b ' o & DATEE MR G AR B2 5

UE ARSI R K e

FImT 2 2pEeR -

R MRSk Sl S R



g é)fleﬁb)&ﬁ

B % 2 %
,L%ﬁg%‘«'ﬁ:k:‘gpg; SR A R LT EA R FA ?ki’fg;j‘l_z
Mt R &g R - PR AR (5§32 q,ugw
#3 CEFREAME L ERTE[2][3]
B A e

- SRR RS  h s R S BB G
Ao et R E A [4] g 2R S Faﬁ—» —WH,L DAY R F (LB B %]
Pk 88 o 4 Y gy kR Bk > %38~ 47 (Security
VulnerabllltyAnaIyS|s SVA) z fad i 2y LR BT i g2
/%p A& PR A FEE T R ,'1;‘%;?&'&#‘7'?]&»&1 % o
SRNF A ] HE i B 2 i 2 {1 # 2 B ALOHA 2
ARCHIE & Z it e F X scfe S itk * RE L HE L E <
s AT ST f:«?,g,.\;:zz BEC iR E LAY 'T' ;@%%ﬁ
2 BP0

OB E B BIPS ERRR R F Rkl
TS oA e E R R R AR R F 2 F
IodeiTER S B2 OAci 2 4 2L hE (R 1-% 3) 0 4
FEAEZF S A > {F R A A

Rp et g e 2w EF I L AT A4 o
@”ﬂﬁﬁﬁﬁv—%ﬁﬁk%w%?%w%w@—%*‘*¢
LECHABHREIFFNIER AL L > WRER LW F R
G AT AEY FAO TRIRES ETE S F AL TLAEH
AR BRI S A S e
AR R AU i S S i
BAAR D EAEFRALTIT ) #2 SHBREF T 5 R4 f
B AP e T m$tﬂm+@’awdx¢’5 5 455 [6] -



# 1:2010~2011 = ¢

p Ay

2011/09/12

12 p T = 5 Rt g AR Y 1) - ,;ﬁ;:ga
A ZF YA e 3}7%\?4‘)?* ’ - iﬁﬁ p/ﬁ/‘m

1 RE = F T AReEE ¢VA%W5*3°m
ZF R FAME T EFLL BB
RRJLL §e > > TEHRFFEREFE 2
BB EATA R CREEHIEHE 0 T8 ML
S iR A A

2011/06/14

62 14p FR2FA4 & > 4 1P Biegr
%ﬁ—fHL&¥%4”<“ﬂﬁﬁﬁlﬁﬂiﬁﬁ@
B3 MRzt 0 o 2 GHTSFRMBRGEE - R
RE-EgARFs S5 2 MR BERE
TA Rk AP A RE D oL YT H
TR 0 b E R

2010/07/28

aopt - BV R28 pFARER G B e
-’z‘r?‘*—%}"igf'i 12 ~ > ¥ ¢ 300 % Aﬁ%%]“f{a o
#3540 5 AL RFAD R L AREaE
FaA o G aRddd RFRET R RS-
ARG iR T i i B R 51’;*"?1‘%&1'7@ 14
lﬁJg‘VF F s T IR 2 ’#,}] 1E - Eha Rl
?lﬁ(b} 3 A 147 %T > A gﬁl)’?‘lg

2010/07/26

792651_:,,%—33{}%_‘3@&: m——?‘\‘*7f;\
P ARFL - ARFEFRoOBALS 2 P2
o RUINE 7 o gkt
16 p& 30 Ao Jpdik SRR FORLE 4R o
<@ﬁﬁﬁﬁkﬁﬁégwﬁﬁﬁ®%¢w¢ i
T2 EEIne SEE A0 B AP LR lci
B gt oK R SRR B G U TR A
P BT

2010/04/13

1I3p R 1pF3043F ) Aizd B "1 8
P’—%¢*15®—%Lﬁﬁﬁ$5ﬁ@iﬁ%’
A E AN BB T RSB RS B
Borgie A b o B ARIES T BT AT A
ARG o




% 2 2005~2009 = ¢

BRI 1RGP F R

p Ay

¥y it

2009/12/07

R ANV S e 0 %ﬁ*“mw\f\
B BB IR EEA B L] P
PoREAZAARG S o BB mMLT
L4t A B 5 pE o

S

2009/11/16

119 16 p %+ 8P 30 A =4 i 1 7 ik
R DR A R M R B o e
ABMBERFERCFEEF I FE Y BINEE
E%%ii'llﬂfi—iéf??ff?%%ﬁxﬁ P g SAAE
st

2009/10/22

£757 — AR AR e RS B LR
}’F,r‘é:,\,-—&}":'—c \—&A]%’]E%\lg:,\.ﬂpg}%
RER

2009/09/02

e AT BA R e T BT 2 ;\..Lgipwﬁqgﬁ
- ’Jim P i At i A2 P 51’;\“% Foid A 7 4
FHE~ = 011 4 S fE ’10§i§
ESE AR S

2007/02/24

24 p + = 11]512?’#’#;‘;»\—;; X B Foch— Rt 1 R
- P31 A BT fipthiEd 1 frgﬁﬁgﬁl?;ﬁ.
BT \a%”’L’/E%mFH' “HAEE
ﬁ:ﬁ =L B °fx$s?ﬁw-.1 A3 i'fr’ ‘*Kzﬁ;’%
%&wfﬁ%:ﬁ B b B Rt SR

2005/07/02

%z
e L

ARy

20 1304 = BT & R R
3 R 4’)5 F+ %ﬁ/ﬁ\i/%il*’ﬁﬁ&‘:&%p—&ip
%glémf';w,y43 (a - L) P40
ﬂ%&ﬁiéﬁﬁgﬂﬁﬁﬁﬁwi%-é*ﬁ@*
FPREIEFL G F AR AEI o0
H;%t‘%‘ﬁjj—_%_gﬁi?}ﬂﬁfg,‘;%ﬂ (= B iR AR}
oA Lk S T B X g T § AR
%,cj\»oﬂsk%gﬁ,;ﬁ,ﬂi,a v o

2005/07/01

/%i\‘ 32 F*F'I%;& ﬁ ’”%h’lﬁ‘ B Ak - I 1R
N A4 R F},’ff)i%w ’ ;_li»—-iﬁ’-’r* /F, I#F 3 BddA &
RS 0 B A E N A ARGRT 20 90Tk F B

i f’F" zIJ

E >l oo

[op}




% 312004 % pEp F It 1R B F ek ol

p Ay ¥ oy it

2004/10/26 &*iﬁﬁ@ﬁﬁﬁ%ﬁ%?ﬂ1&%iaﬁ
MEE o R ZFIFIAFHT- o422
E%T’m?rm%*%&k%4g’iﬁﬁﬁ
RFILA 14T G o g - fwART iR
B ® gl o - LEiFL AL E[ﬂ A RE
SR B R BT e R AT 4
B PR — g RUE Y o A o

r\

2004/8/17 8 5 17 PEE0 48k s 207 = F i e g
A AR I RN A WA R CRTAR L o
+AHWW?4%%’é*W%F% » Aig A A
R

VB L E o ARR R Bec[7] R - F o L
S kA Rl LB REE o A B R 0 AR 2
ELR L P REF FHREFRRA RLEF FAE R EFTER
SPEAE R ERE A ER FL AP RS F AR S
Apifp e P NG R HERFIRFEAEE R 3 Y HGF LY
f

B S AL P RFIATEREEP P IR B AR
FITE[B] Bk Lepit DN ol fl o JE X TR - f D
CE RN o 0 e A P BRI R~ T e
pood BT HRRAE-AE AL HAF R BRR AL B
BRI AR I
Boreggtsaoe~£E7
gl R R A
PBFRTERLTCE P
Bz Rz RYG o %3t
Ol B AN
— LAl etk F P~ Mg ARk

X

% oo B2t i1 ¢ E (1)

-4




PESE ATET AL L edad P BF i B
BN RERTFERIGAMI A G (TR AR D
AhE2 oA P HEANFEAGCER - 40) FEELRA S
ZRE L
H

i

A RFEIE o Ao £ ST it ﬁ:l_ei tg@-$;&%;ﬂ[9]
TR E P WA R B SRR R R T
RAE R AR LA SR ET LT - R Rake 3 EEFE
AR RT R FIA S aEA F A Ao

- 1% RN F T g&ﬁ”ﬁiﬁﬁﬁﬁiéﬂ
LM ETFEE S FRITEERT T § B RIRE > T AT
BRG R blhed R ST B2 R EEE B b
NRAL P EAMT R - FEMRY Y F AR e e B
AT H2ZF o KEF 2T AR F L mEAZE 30 o
% 2 3% S ¥ #7 B (Backside Grinding, BG) &k &J2 i iR ¥ > BG
T T RN N SRR RS T RS E
SRR R R AR A Y o



AR THFUERP R L ER A 2R R
FrFE 0 B4 AT 0 22002 £33 2012 EH F R4 21 &
B B d R EE >0 el 2 F o GER )

5

a4

3

2

O = T T T T T T T T T T [
c:."'\& 6”1& Q‘;& o"’r& o‘c‘& 6\\& Q‘b& Q"’& @& '\?ﬁ& -\,"E&
S & LS > 9

22 X EmealsEph
IC m%ﬂlﬁﬁ‘ﬁr}‘é ARpEd - o - k- BB

koo g Ef R Y - BEW RS AR %&ﬁﬂ{%-@m%}ﬂ;:
BFLINB2 FEBEL T > hopt R - Aenflag e A S 2
* ETen i{ﬁﬁf‘mﬁvﬂ"ﬁ‘]}_‘*ﬁmﬁ]ﬂ ES NS
¥ - deh IC AR R §iE 1520 B A =S oo

- AR 2 W3 EAR[10][11] A & E A T & Fle
2w F it A2 -RE-FLFE RTRERF AR R WIEF
Lz kY TR R R TR HITEF L F
AR BRI A G IR B 27 Rt Wi 8

Ao Jgd - kAR RIS AR AR E2HY
FEAoB] 5 HToTE e



=

BETERFRIE

B 5: 5 FI#ginse

Y [l Bk AR S A w F A A
,L:EF BARE R BRI A R
R 2 'ifg‘%‘l’*’”7/;‘4t|9’tif’f$%
T B E LA (S (T ]2 plaE o i
A %o AR TTERAEZ RIZE F G

22.1
Bt PR AR BT | et > R
Bl Fla g AL Rk AT S G
P T KR e

10



2.2.2 4%
%ﬂ@ﬁ&%ﬁ*’?$:ﬁﬁ?ﬁﬁ*hiﬁﬁﬁﬁ?’@%%?ﬁ
8% {5 kA NG > SiEF %ijﬂwnw%ﬁimm BB 7%

S S N AL 5?’]} ]6_‘ ) F] LU 4F ARy 0 -
7#7mwé%@£m%&’ & i ’$W*ﬂ?ﬁﬁ%ﬁ%
SRR S Y

2.2.3 it
WA eg Ry &E XS TRHER, T FERES
PR 3 BRI P S ERE AP S LS KA SRR B
e TREFL
2.2.4 Enc
AR EREFOPES MF LSBT0 URAF2 L7
o BEROPBE ST KICAR EAS x4 GeR & Wafer ¢ §
Eo b o S TR

fopd SR AR ARy A EE(: 4) KBRS
TR oA S R Rl E e kdT 0 B ®* ERp(HSO,) ~ iEF Y &
(H20,) ~ #fa(HsPO,) ~ # A& (HNOs) ~ 4 i+ & (HF)ehihik » £ 114/
ki B R FER(IPA) S Rz %o d ST RAEE § 2 27 9 E
2oEE s fid kit BB FEFER AL F o

M-kt AE 105 P28 B flRs k] B g2 b
Sedrd 5 Aror 0 H R E R ELH| 2 ?fﬂrrggg 1000 #f2 % o @ & 7
2
F
i

FRERCES FI I eFmtE R BTy £ 100 & %
—»ﬂ@®°ﬂ&’ﬂﬁ&mmm%ﬂ;mﬁmam%%%@’ﬁ%
b

SBT3 2 1 % BT AR AT
A o

=
s
Jrehs

11



RN NS 1 TN

B | B2 ERE I L g
Ortho-diazoketone ~ Polymethacrylate ~
Positive [Polyfluoroalkylmethacrylate ~ NaOH ~ KOH -~ Ethylene
7k Glycol ~ IPA ~ Ethanolamine
Negative Isoprene ~ Ethyl Acrylate ~ Xylene ~ n-Butyl ~ Acetone ~
IPA
& ;J ;_gé;\: HZSO4 > H202 N H3PO4 =~ HN03 > HF R HCI
E/"\‘ Clz‘ HBr‘CF4‘SF6‘CHF3‘ F2‘CCI4‘ H2‘ BCIg N
s x
Freons
F 1 - [Trichloroethane ~ Trichloroethylene
';%L‘ﬁ‘:_ - S|H4 o S|C|4 N NH3 > Ngo O WF6 3 ASH3 N PH3 N BzHG
S - |AsHs ~ PH; ~PFs ~ BF3 ~ BoH,
o o H,O ~ IPA ~ Methanol ~ Acetone ~ H,0, ~ H,SO, ~
- » M Lh
; 1,1,1-Trichloroethane ~ C,Fs ~ NFs ~ HCI

250 F AL RS AL VB

(M- SRy - # % £ (tons)
Fifik (H2SO,) >500
3 -k(H0,) >500
% -k (NH,OH) >400
2 7 pR(IPA) >400
% 727 (Developer) >1000
#+1% #|(Thinner) >400

12




130

160

140 - ~_
120 -
100
80
60
40
20

1§ 2B 3B 4B 58 68 78 8B 98 108 118 128

6: &P HEEFELARFED

24 HE(ERETHNE

ENE S SRS 2 N U TR S SRS
P T TR KK R LA R Aﬁmﬁwh',w%
1% R '

4ef e (Sulfuricacid > HySO4) * Fifid & ~ &% s fh chit 5%
R s SRR RN b AR R o B R
( Hydrogen peroxide » H,0,) : i § i & £ #85 7] ehj i H&2 L%
# o 5 F grarpi(Sulfuricacid ) - A ¥ o Ak SRE DS
£ 1 & (Isopropyl alcohol ) : £ 3 i 8 - &1 #73 & > e * > L 4l
ik feic i WAR 0 B BT -

165 R EEMBATEE BRL RIS AT
o W EF RR2ZBTEME . FELHEZ)

13



36:v8

A= = L e

OF Y -

Sk

B ELRL

=

3 B

o

OO

CER LR BET N
I SN R N
K G AemBHE G o
FRE REAE G o

16‘\.,. o =%
& ?lﬂh} =

POO&

it 5l AL R AR 0 5
“W’ﬁﬁégvﬁﬁ
ﬁ%@‘ AR Ao iE
% & A FREREN G
W £f ke AN E

-\*‘\\' ﬂJ

Ay
A

v;»*ﬁi

@R T AR
R e =l BRIPCIEN 8
EREAL G o Hok s AP
FMH2EF X o

*

\,

® R Jﬁ’{'ni"gg‘fr"i:;f: » B
/‘\—1« 2 3 ’l%g".él‘;?;{%(};ﬂ

3

J T g > a PR e o

HE A

L BT A
T4 T T 3
Fod o E SR R g
i@
Bk

14




2.5

“?%ﬁﬁiﬁﬁﬁ%ﬁm

TENEOE R ERLE N F D O RO LR (T
dp BN A FREE o 0 RUrani ik S
EElfes s r [12] ) ®WARR RS TA L OV m TRR o

)
o
\-,1

T
o
b
}m} f-‘ﬂ

g AN AT AT SRR ok hREEw o R g
HEEEFE FLLEFE T 2 I B i A4 B 7 47T e

DIWin| Chamizzlonly

N2in

Fram sump

DIV E LT E T R R

15



26 EEHIBRTEL 2R
- R R R B R 2RI 1%
DA EERA] B AT

'h@%‘ﬁii%ﬂﬁ**EW[BP€Wﬁ‘?f%#w@ﬁ
Q- 2p7

MBRFLEZEG P& BAEEGS BEEFFE2FE

AT A wARIER N BB A ST 13 E‘fﬁLﬁéﬁﬁﬁ%

g TRl AR 2 B PEFRFERY

R R SO iﬁAIK%Lwﬁﬁsﬁ%ﬁifﬁ?&f‘ﬁ"
2._EE£EE%%%#?;§-.$ 2. b iR 22 B a2 &

AR

3-%fﬁ%%%ﬁﬁii‘?ﬁwi%*%ﬁ%ﬁﬁﬁﬁ%%%ﬁ
AT B2 @NQE%W&A°ﬁ%#mFW Ly
w@uﬁ%ﬁﬁﬂw ﬁﬁﬁﬂﬁ@%ﬁéi%%‘gﬁ\ﬁ
d % 2% FH G @ g S }Ja—\

4-%§ﬁ%#%ﬁﬁ 2 AERRE G R FSMARTERER > T
%ﬁ%%*ﬁiﬁﬁ(é)€%mma°

5. @E AP S22 RRARNEINEAARLES £ 00 T8 4%
FF Rz PR o

6. AT Ala 4 %2 iRRTE T Al o] il 2 BcE
%%34iﬁ¥—ﬁ¥¢;ﬁ¢w e %%ﬂ)¢ B

7. ek ptad G2z B Ho g d A G F 2 BABEES -
A ped S RE2 A TEP LR R P 2THL A

piﬁﬁﬁﬁmmﬂr“ LR ERLEEIFE G LT HUN
EY PR WRF A ER LR P TE 2TH
E

9. =% ¢ &Eﬂf,%*‘” ?r N A"L;iT-ﬁ » IR %‘i\.; ﬁi%‘—"iﬁ‘}:
:‘:'l‘}l'd‘\ﬁ#[/T‘ o

AP prad s BUERTH zﬁﬁﬁ

;}‘3‘]“},%5*’ Jﬂ‘;(a‘p}f%f‘];f%_é EI

NS

|
5
<
=
A
A

)

16



11

12.

13.

14.

15.

16.

H w o

Bieb &P EEINFLEE ERF SRS R D RE AR
RGFF 2 AREFEPRE -7 F F1RP -

et EEgY  BEY XGRS BRIy e 7 @
Frm o
%%%’%%@%ﬁ%#%i%ﬁﬁﬁﬁﬂiiiﬁ*“’i
Tool R > A AT S Rt 4 Pk o

K ped & BALER CBR - FRERZE > isl4e
o

%?ﬁ%%fﬁﬁ%&%’@%k*“%@m%# EE: A

I At LIEE AR AT o TR RAR R Ry - V5
F]’)n#]}‘]p\ i@ o
ER RGP SheE A B S BRAF AR TR L LA

4T
m —Q\:”;f 4 :iéf[f_ v ?3? )@ T "'r’xé’ ff’%l I % g’*ﬁﬁfﬁg /’\fg ﬁ
A ]

ﬁ@ %‘¢“?i—ﬁ2<% :*ﬁamﬁmo
b

CIRJE SR S IR s Sl

’:/’.,f_}g_!_-‘li 3T 5% ,% T 514\.}%&}. IR
?%iﬁ‘4ww‘£?%iviaéwﬁm,

kfé%%iﬁﬁﬁ~é NRLE I
@&%?ﬁ*ﬁﬁWL@#‘#h%ii&%o
f%x%ﬂ’ﬂﬁ« GCEEGF A E AR B2 G0
o A o

BRI BMEE e R -

LR S EIES AR ES R S ER YT

17



Fo P AR BARY grp S A A
ML MR FHARR TR ARREF AR EHAR
FOFARILRAEEE > HIIEIERE > BT AR

1S322k B2 A B b L2 B9rk B8R4 4> 2508 B30k (vz
Bk S EEEE -
2. HE 2 BT BB A A mHA LR w R .

Bk R 2 AR 0 R 0

4.éwiﬁ%ﬁ%&ﬁﬁﬁ@*’@*ﬁ@ﬁ%iﬁ?ﬁwiﬁ@
Pk KR e

5. i By i B H B g2 BEE 0 R BT e
uﬁ@i4112¢:2%u11@4ﬁﬁ%’ﬁ%1@%¥£
,%%?*%ﬁﬁéuﬁﬁﬁbgé*’jij%ﬁ%%iﬁﬁw

7.%iﬁﬁ%%*ﬁﬁm%ﬁ&% TEARGERE F HRA -
ZAEY DS 2R FA T R4 B BAS
S 2 P T ke

9. i E K er??ﬁ W% Lt s m 2 2P
P -

27 LT HREIVE B BGELITEL 2R T
AL Y ’é*ﬁﬁiﬁ’ﬁéﬁﬂﬁﬁﬁéfaﬁ#’
EI’«JV’”f B ORRR 2 W"‘ii'tq’— Fp ﬁ_fbi—,‘if%%gﬁﬁ#grﬁgi >R

#’%”Tﬁ%iﬁ%ﬁ%ﬁﬁi

FEFE LB F T4
LEREE R = (L RS R A
LR S &R U L
Q#ﬁ%'wkﬁﬁﬁﬁﬁﬁﬁfﬁﬁ
2 EEHELE R MSDS -

o &~ N E

18



6. MHFATF M= &4l FlREL S E 2 4RT o
7. R RECLRR D R o

8. misn T URIEFH -

9. BAARBAPEERFLERL Y
10. B e g RAT PR UL E B o
n.%@ﬁﬁﬁ%iﬁﬁ%iﬁﬁ% mS B R Al
12, B A B BEIELR T F e o
B-ﬁwwﬁﬁﬂﬁmﬁbﬁwﬁm?iﬁ%ﬁi°

14. 4e5 1 5 IF B 18K MGkt -

15, B e R 2 FRFEHIT A o

a1

2.8 VB RAh B g EIEEAN 2ok &= [15][16]
CEFIC-gri+ i §1 2 th ¢ 2 ECTA-FM i £ Ehth § 7
SRS Lo VAR S i 3 Rk SRR
F ik 2 e 2 e

N

- B RRT B ERRDRAITED L LB LIEES K
Thom @RI R RFAT A SRR 2 ABRLAS -
iz Bt CEFIC/ECTA #3722 (X A 8¥ & 5  F &g £~
FARE A2 BR R K - FARE ﬂ](—kr'z\75z\8”"‘i’7|‘~)’_‘fvjlg1§’}€lﬁ A
R A o d ek f T R E T A AR o (4R 9 57 A)

IS

(S

Fp LB 22 AN BT L L8 20 - £ ARY
TepEeri ® e RIE ~ SR o ¥ - SRR TR T 2 AL
AHE cWREESHE > AR EJ FRAPATRIE LT X
Bl 2o (S B RER o ¥ b o 3 TRIE RN B R AR R i R
PRER A B LD 0P N AT o

%P CEFIC/ECTA #3723 & (e #4531 kB 8 2K 4
FrRL LT AR IR

19



L HBRANKST LT 22T 40™ 0 (BR)
(1) R -

(2) FRER -

(3) A ik M -

(4) ZuiEE -

(5) W2 F WA -

(6) 42 H 45 3 -

(7) e B i -
8) M 24 E;F

20



L7 ERRRE E

a3 3

B R R E A

A4 1

A 582

Air /16
(N)

Bottom unloading by
pump with open manhole

Bottom unloading by
gravity with open
manhole

Bottom unloading by
compressed air or inert
gas

3l:v4

i

Air

= [P]=>

FI)

7546

= [F]==b

Bottom unloading by
pump with closed
manhole and with intake

Bottom unloading by
gravity with closed
manhole and with vapour

Bottom unloading by
pump with closed
manhole and with vapour

A7

A48

Bottom unloading by
pump with closed
manhole and with inert

Top unloading by pump
with closed manhole and
with vapour return
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A1

A4 2

Top loading through
open manhole

Top loading through
dome with cone and with
vapour recovery

Top loading with dip tube
and with vapour recovery

A %4

A545

A ;46

Top loading with dip tube
and with inert gas
blanketing

Bottom loading with
open manhole

Bottom loading with
closed manhole and with
vapour recovery

2157

Bottom loading with
closed manhole and with
blanketing

47,
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MAREA

Carry out pre-loading
test on tightness

Use vapour lines with
appropriate diameter

Use compressed air or
N2 lines with
appropriate diameter

Use personal
respiratory protection
device

Safety devices, if
present, not to be used
for coping with
pressure variations
during
loading/unloading
operations (only fit for
coping with
temperature variations
during transport)

Bottom valve to be
opened as last
operation for products
with high melting
point

Ensure that maximum
vapour/air/ N2
pressure does not
exceed working
pressure of tank

Release pressure after
discharge or loading

Use dry couplings

4|5
VA RY;
v
viv]|v
VARARY,
viv]|v
viv]|v
viv]|v
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¢ (Semiconductor Equipment and Material International, SEMI)[20]
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