ZE A E=H(SM) HH7lol=

2019. 11.




1. 2E[BIEEHBE? 1
1-1. 2AE[RIRLEHO| EM v 1
2-2. AEIRIBLEHO| KRS v 1

2. AE[MIB O EAM e, 2
2-1. B0 M QA oo 2
2-2. HES QM i 2
2-3. KFZ| TBh ceeevviiiniiiiiiiiinii e, 3

3 2|S_Q_ Al-ﬂAI-E_:" ......................................................... 4

4. AE[BIR L THO| K&l o, 8
4-1, KEFEHT e 8
=) = L N P 12

5. AE|BMID L HO| HFSE= (o 13
5-1. EM‘ IE-IX|. ............................................................ 13
-2, MBEE HAE oo 13
5-3. YX| e 15
5-4. %&II OEL/'\_)q% o|g.'o;} %5, OHFE_#I E)\l- ...................... 16

6. 2AE|3HID L H FIAdH|Q| AlDOEF ..o 18




1| AEYZ=0(Styrene Monomer, SM) &9

1.1 AEHIREHO £
O zERIENETE A34 WA} the 74 = F4¢ o s
AA 2 Fe|2ER(PS) A, ABS £A|, B Ee]of
%

FHLTSBRIS UE 5 54 1A FFRY

|

Frge 9%

B (Monomer, ©FA|) = AH&-F

<X 1> 2RO Eg 3y EA

-1 T1 0O

=23 BRI x| ISl | KjoddbsiE | ZEHHY &7|3
L pe il s - OI_; = |_HE§ = —|H
(CAS No.)

Styrene ~
y CHa 146C | 31C 40C  |09%~68%| 36
(100-42-5)

O zHARLMY A, AR, Fole

Hl

-

@)
[
Au
L
td
b
A
1o
2
IN
o
rE
o
A
[
uiL)
[y
Vv
i)
M
S
=2
()
)
i
u_%'

Zledol w2t g

r%
2
N
of4
L
il
o
30 Y
o
+
30,
O



ALKYLATION CHy, @ — @

Ethylene Benzene Ethylbenzene
CH, — CHj CH=CH,
DEHYDROGENATION @ @ s HE‘
Ethylbenzene Styrene Monomer Hydrogen
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2.2 HI2 B M(Reactivity Hazards)
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= Can be lethal
= Can cause serious
or permanent injury

2 = Can cause
temporary
incapacitation or
residual injury

1 = Can cause significant
irritation
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Reactivity
Hazard
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plugging place by the monomer
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O zHHRE=HE ghgAc] ul-¢ Fo} o] JAPdr= ol vE
AREAQ] WFS ety gan, d2die AHE w2 2=
A= W] Fgo] Ak
THE 7MY F v 20L& TBC B&9 A3l 1, 4} AikshE,
A, 718 v, EFET 85 A Soln
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' L= N
1, S22 HIDIKE) 8. HE(Manway) 16, EMH(FORM CHAMBER)/ FORM MAKER
2. M {Level) TRANSMITTER 9. SUCTION LINE AND FLORT 16, ~E0I1L (Strainer)
3. 2 2{Lavel) INDICATOR 10, SWING JOINT 17, 8T & {GROUND WIRE)
4, S| gvel) SWITCH (HIGH/LOW) 11. MIXING EDUCTOR/S 18. BIO{PUMP)
5, 2= {Level) ALARM (HIGH/LOW) 12. 2E(Temperature) TRANSMITTER 19, &= (Pressure) Indicator
6. 2 (Temperature) INDICATOR 13. 2 =(Temperature} SWITCH (HIGH) 20, H3WE(Check Valve)
7. NFPA IDENTIFICATION CODE 14, 2E(Temperature) ALARM (HIGH)
<J9 6> YHkERl sM Bl=9]
o ) . = O] &
O (SM A&d=a AA IHARY) 2HAREHE A3 HE&F A%
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Haisleles AAFEojor gty dZY(Unloading) Wi B3}
(Equalization) == <7] 3|5 Hj¥(Vapor Return Line)e 3ETHAF
A B39}t A2 2= (Unloading Car) 1kl S718 nlghs)of gt

| wgsle] lgEo] Tt &
e 283 AL 5 Y= B)AIE Alsls AL nF@Aol),

ZHIE THEAA B 2k S FABHL BE 255 Alojsh,

4.2 =2 XMl (Inhibitor)

O (SM TIHAA &) 2B r o] SIPAANZ F2 ARREE 22
TBC(4-tert-Butylcatechol) ©| T}.

O (M Z3PIAA| F=A] E3) Iyondellbasell o141 TBO(@-tert-Butylcatechol) =
H7Vehe 28 1015 ppm =02 AABKL itk Fad we o 5o
T2 TP FES G = vk ZEHARH] FPEAA]

T BB} A ve) Sekic
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TUEZ(ETH ASTM D4590 & 89t HAE Z3} AR 5)3HH,
o

=}
EZ S HoldS 79 FWIAAY FHE FATIE Bt Hofol

_11_



O (M FHIAAL) s=Alst 22)) 2B Rl FEEAA ] 5
=A ko] tg e The B

1) &% 2) B3 U BAZHAF Az
3) &&4ae] & 4) TBCe &3e] H44

of ek Hol A Al 2 RYUEHY HEE YEpd Zlold. o] &
oA AANGF WE&ES vt Z Ui AV RS & Afole

It o2 21 T (70 HE FASF-S & 4 Stk

<E 2> zEAREe] AT

Temperature T;Eeﬁ::igr?:g Storage Time
35°C/95°F Daily 3 days
29°C/85°F Daily 2 weeks
24°C/75°F Twice a week 5 weeks
18°C/65°F Weekly 3 months

*TBC levels maintained at 15 ppm

XA Q] TBC(@-tert-Butylcatechol) 7} ZEJRIE = ol|x] G3fd o=
2L83l7] SBliMe 85E AAE FAE Sk AR AAE 2HE)
AAL 75 B3l ATt AA=AL TBOF B840] oA S38slz &
7Fs7do] Atk ok, A7) AL oA S-S SsiA e B AlxElE
Edsfiof ab, ZElRlRme] FRbe AAls] feliMe AR 25,
HIARE 502 Bkl 288 H87) 9ot Fado= lyondellbasell
AN 2HAR M| FQ3 HA & 449 FEE ¢F 20 ppme
AABIAL ATt B3 ZEJRIE o 7P | TBCE B2 W) AT <%
NZEl o R S8 Al 7P ) Hojof jith
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O FYZ FEE 3t 2HIAR:HE 7| ARHS(Initiation Reaction),
2 oik-8-(Propagation Reaction), A Hk-g-(Termination Reaction),

JE3 WS SRR 9L FA PE AEol U (Chain

1= O — - = 5
Transfer Reaction) .2 U-Fojx AW 4 St

(1) ZHAI8ES (initiation)
LHAIR) kg > 2RY(2FEIE) R+ M(EHEH) —k, > Ri(EITIZ)

(2) HutE (Propagation)
R, + M(TFEA) —kpy —> Ry(2ICZ) Ry + M (TZFEH]) - kpy > Ry41(BFEIE)

(3) EX|¥t-S(Termination)
(Combination) R, + R, —ki-—-—>Piim

(Disproportionation) R, + Ry ——-kiyy-———>P, + B,

O 919 FriZ FUSEEAA The} 2L Ui FHE Sx2o]

FEEw, ofglug-2 L=l tidt 2dxAF 5 23S B34

o O AT o = o o)
TS HREEAS 58 FeHE(Conversion)= AXFE <+ St
SsHls 2 Al
Initiator decomposition rate constant Initiator concentration

Initiator Efficiency \
r \Z)f kal
= TiN1/2 g fd 1/2
Tm = Kp () = kp(—,. )
T T \ Monomer Concentration
Propagation rate constant Termination rate constant

Polymerization rate

oL 2 A &= A=Al A rehenius Eqgation)

E
K (T) = A exp (_ — rate constant & = dexp (- £) 7K
R T rate constant A !v‘
E A8 (101 35587 propa ation
: 51 2 RN S, k|
ko 452 (105 B4 '
2 fky a) 846 (10'®) 16110 initiator decomposition
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5.3. S==Xl(Heat Balance)

O gk 87](dks7] Ehe| SA1Y 7 B2 vt o] ARt
Feed flow rate : F [kg/hr] :
Qn _———__ Agitation Heat Q.
. . 3
Hest Remaval. 0, gssgl Reactor working volume : V [m’]
al Polymerizationrate : -ry [kmol!mahr]
Heat Loss Q :::%- Polymerization Heat Q.
g ;
\_&___ B ,,/’/
L» Discharge flow rate : D [ka/hr]
Heat Outgoing Quut
<1 7> U2l 8] JIF DA B
A& A4HInput) Qn=FxC,xTy  [k/hr]
A=) A4HOutput) Qout =D x C; x Toye  [kJ/hr]
J
i Qpoly. = rM x Mw x V x Ahygy  [ki/hr]
FTUIIEE AT ' -
J
el e An BEHT W]—[kJ/hr
Quei. = Np x 0 xn®x d [W1—[kJ/hr]
J

A Atk

.

Qm + %oly. o) Ojgi. = Qﬂut + Q{ * QJ

Qr = Q.'n o Q:ol.-.r. + Qagi_ 3 Q.aut 3 Q.l

15 -



O FFHE-g9] R AKSimulation)oll td Ax=

4. SX AX|(Heat BalancelE 0|2% 2%, 4= A}
o}

o AUl 714
- 5=7] W2t A3 (CW Failure)ell W= 714
=7)9] 9F-2(U7 = 713
WS E=o AUEe - 35719 4E8&HURD & 714
- AFARKKAY, 24 D)ol & 718
- ¥4y FE(EYRIS) & 7MY
- EQ1EAof gmSolvent) Hl-E<l| W 714
J
IAA=EA 24 o Ay djgo] H= Az 23
s
. o FTUHFFEEL} ATAE o] &3t AlXh
T dTA(ES) He ex A
4
o AZH ME 2%, FH =29
3 dALE) ZAHOZ Z7|4e ALt P =
(%7193, Antonie, Clapeyron &)
\{%
o T4 dFAE ol & dH(EW T
];]_]_-.Q._}'._’Ez% = Z3= Ao o o oty
‘Z]Zﬂ%ﬂ—r—ﬂ?ﬂ- 59 ZX & A 25 9
B AZX 9 Y 59 Adsy Ad
o AABAY Y T& BT HBH A

Ay o e 4 dFAdA EEd ARt wE 25E 2y

S710lM dH o= Hadsl] flsiM= Azt

o[}J
tlo

714 (Vapor pressure)
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fngs e g > HIEHOM LAENX B2 es 2
- T
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log P d_ 2 > Tr=0.757HX| B= T = =& (2000 Torr7HA])
- t+C
Riedel s
103P=‘4+?*C'1°§T*‘D-T5 S>3580M HAE EEMX| 2 BEE Y
Frost-Kalkwarf
logP=A+ZicogT+D- L > YA ERO HEAS MG
Miller
B 5
logP:A—:;—C-Ia»D-T‘

O gle] At Aol olal AF mALe] dAlE T 2ow, AzjelA
s Wzkzzio] AmjE 7% ol gwme] ZzpAlo]
Aol 10002 ) S 7)9) AAgEe] ERATRE AL o &
WS ZZ AU 0o W HP3EA(Trouble Shooting) 5]

ST 5 ik
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