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n, Al s
1) ZAYE AlxsA A7
Mg-Si Pure TCS

TCS (9~11Nine) Zpjalga
MCR TCS CVvD 2EluE
H2 STC ZEEH
STC - TCS/H2/STC S
Off.gas s ZEE

2% XEH=
34nd XEHE

(29 1] e S A=eH

e Mg—Si¢} H;E& MCR 3AS=Z F{3 AFAshHtA(STO) ¢} EglE2=24%
(TCS)E& "=t}

« Ad¥ STCoF TCSE TCSEAo® T+ Pure TCSE WHEaL STCE
THA MCR3A 0.2 )T,

+ A9 Pure TCSE CVDFAOR Fslol Beldelze Ayshn of 3
= 3

Aol A AAdE TCS, Hy, STCE Off 7k~ 35434
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A2 point
T-156

H-135 (Economizer)
250 °C

26.5 KG/em2

25.8 KG/em2

steam — * T1a81

steam

» T-174
(Residue Vaporizer Tank)

(215 2] AsiEd MCR Az=e 7

o dudV|(H-135)E st 71~5 wisre] 232 (Venturi Scrubber)
C—147°14 WettingAlA EE(Dust) S ASHEYA(T-149) 2 Fei)

o 1A} ASERYA(T-149) 2Bl 28l Feiste] S STC, TCS, Hy, No
59 T3l wFE] 238 (Venturi Scrubber) C—150914 Wetting
ANFA EEES ASHYA(T-151) 2 FI3ic),

(AFBhta 59 75 T-149914 C-15082 A== 10" wivke] 44|

] WZ9= Mo uhg)

o 22} ASHRYA(T-151)2] Ao 28-S T35t AAT(CL-152)94] 1L

WA B e BAS Beje,



AR Y ARdEE T He $571E 714 E3aEm,

€l
H
Szg Eatele AFU(T-181A/B)e] At

o 13 ASLEA(T-149)° §FH FFE(Residue) S I75E $9¢7] 83

(Residue Vaporizer Tank) (T—174)0l4 F=F3te] #H<2 2]g]g).
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(ppm)
. LC50 :
Aled
;L‘f} 10026—-04—7  A=QS 8,000 ppm = AESS (ﬂ§j9—1) 56 ~ 53
- 4 hr Rat °r
L.D50 : 1030
Eal= —_
=2 ?E 10025-78-2 H mg/kg Aagle 32
A (6.9-70) | oy (271=1)
[e]
Aspd7k~ 0.07
2= s _7A_ iR=t % Z JEJ_O-’I_% —
T 1333=74-0 %, F=8l e gy 28
LD50 : 238
- _ g8 1 ppm 1.3
B —01— t}oj o : -
AsA 7647-01-0  lRRleS  LC50 : 1,411 STEL : | (37]=1) 85
ppm 2 ppm
4 hr Rat
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Connection

A A351-CF—3M ASME
2Hl A-276—316L B16.10

HEEES L]

210 o El

2l

@ 2

1

X

r

W2 o= wiH 35 kg/cm’ 26 kg/cm’ 250 C 150 C
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6¢ 164(3h). 10:00 - 7<]:L_H;—ﬂﬂ L;ﬂﬁ

69 17¢(5) 19:00~23:00 -« v A== vy 27 3144 X
H. o

o AFeE A 25 W2 9= WH g He] AdX]

- A1 =& 9 Hye= 12 33

22294(¢) 13:30 74 o AL Yol A= 23} =37

o A

649 229(H) 16:03 74 — =T o] AAE A TEelel ] A Skta
(STC) ‘—ﬁ(yi_/\l-x} 11:ﬂ uug)

o SAXNA 12} AZEF(T-149) 2 1% mixed

64 229(4) 16:05 7 Ak w3 STC FeedE A, 77 AF3shTA A

AT o]

o SR8 (water curtain) 2HE
— AA] A o] & ERTE dskra SAAS AA]

6< 18Y(H) 09:00 #73

69 22¢(¥) 16:07 ¥7

649 229(¥) 16:10

ol

¢ 119 2131

69 22¢(¥) 16:28 ¥4  « FF AZAG o = 40071 A
o /\]'Oﬂﬁ]rﬁ"/\(STC) ‘%k 1-5\_ }_;q z]/\ Al ;\]
— (26 kg/ert — 6 kg/em' | — 1 kg/em'| — 0.1 kgf/em'|)
R eZ e Ak Belols 4HY
— AeA] g

69 22¢(¢) 16:33 ¥7

69 22¢(¥) 20:15 ¥7
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/22 i : GD1017
GD1016

15/06/22 . B GD1017
15/06/22 3 5 GD1016
15/06/22 3 3 GD1018
15/06/22 . 5 GD1018
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15/06/22 4 o GD1019
15/06/22 H H GD1021

GD1021
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16:287 Q1A AFFEel WEW 40075 A

FAAANAE AFH R AL FES AT AT
Z2)E AA(26 kg/em — 6 kg/er)

16:337% A ou|w=ES Ed AAE Tt AMdshtA 7
=S A7) Sk 2XE A6 kgl — 1 kglert —
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A A YEo] AMdshiA Fol FEE WEe= My &
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Mg Wne] FHEE R0 HAE AUshlL, EelFRRA, Sl
=1

50 T 912 Zekete] the 47b4 el

wamoxws pg
BERH

[29 5] ¥H R [AF4 10] W8 FE5-9

12} AFRA(T-149) (AAISHS © 35kg/en, A% 1 300C) <} 10"
o7 dAyo] 9= WR o= wuE= A-35] CF3M #600 AZE x5 o]
AL, AR GA] v L =7 A wjTRERHE SLC1C2—CTSCS2(TCS+
STC Mixture)®] AAZL AAYY @ 35 kg/ew, AAZE @ 250 CToln
2, ol#] F2(ASME B16.34—2004)°] w=w STS316L #600%= 66.8 bar7t
A A9 Qo ARke WgAdsel gEE ZoR A
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Working Pressures by Class, bar
Temperalure,
L 150 300 800 500 1500 2500 4500
-291p 38 19.0 496 993 148,% 2482 4137 744 6
50 18.4 LRI 96,1 144.3 20,6 400.9 717
100 16.2 422 B4 1266 2114 3518 632.%
150 148 184 1o 1155 1925 3208 5774
00 137 57 mna 107.0 1783 972 534.%
250 121 334 i} 100.1 166.% 2781 500.6
300 10.2 ilé 3.2 G449 158.1 2635 4743
3245 93 308 Al w7 1h4.4 FLTH 4633

[3£ 1] ASME B16.34—2004(316L)

2) ‘B2 AME ME HEdofl chigt Tt

%

« 2008 3¢ A B SAEAE A ik B B H2) Aleke] wjEie
SLC1C2—CTSCS2(TCS + STC Mixture)oll thdh WH= A-351 CF3M(16
Cr—12Ni—2Mo)= AREal=S Eof QlomE ALkl FdsiAl A5t

o AbaL WE FAoE FA7F oF 1,300 kghd] $oR SEI glowmE AP
941(Nelson Chart)®] A&7 A A7} Ags)r)

Hydrogen partial pressure, kglem® (absalute)
Fh2 EX
2n &0 i k) (131] 120 140 160 a0 200 216 4% TT3
T T T T T T T T T T T | D e s o . |
MPa (absoluta] PR RET
(-] 345 1] k2 | 131 17.24 m7 48.3 B2
100 I il
| o Carbon ateel 1400
e = == Decarburization |  w0E5Mao
[ e 1.0Cr-0.5Ma Fissuring & 1Cr-0.5Mo
I ) e aMe & 1 25Cr0 5N
¥ sm -h.:.:'——:b-%"l:ﬁ""--’ —_— '_--_--,-;:L.':-:..::u‘_';',__—_—_"'_uj& -0.5Mo =] o b
g e o= mm—{ o socrgeme | | [
: 3 E
E ] 16 .-_hh."":_.lﬂ == -—:""-‘:_-‘:""‘“ — | | =1 e '3
E 17 ™7 o k ""t 10 289 _A0Cr05Me b T
- — — — — — — — —
= 400 (=}7] -I 1 25C -1.0Mo = 8§10 E
3 | 1 0Cr-0 50 F
i g5 12 ---__\__"_“--_'___ 2 2.0Cr-0.5Mo
wo| Mg T3] == = - #00
e 0 8Mo '
200 | - ] |
o 500 1000 1500 it 2500 Io0r  To0E 11000
Hm 3000 3000
| S
Hydrogen pamial pressurs, psia Scale change

[3% 2] API 941(Nelson Chart)
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£ 2009. 7¥ P2 Plant & €% BA HZx A
- 2012. 92 Disc Passing 522 dA § ] A4
- 2014. 84 tign] 7IxF T AEA|
% Disc Passing @ Al°|E WHE ol FASFo] ¢Hs] HFA| il 52

4
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1. KOSHA guide G—81—-2012 A}are] +i-91ol B2 7o 3t 7|43

2. A+=%, Jonathan D. Dobis, The Effects of operating Conditions on
Corrosion in HF Alkylation Units

3. KOSHA guide M—115-2013 -4 A 2 AAF 7]<2]3

4. KOSHA guide M—116—2011 7]7] 2 wjzre] 2awa] 7)47] 2
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<N AFA AT 24 B TR W A% >

=20
7} 2z W
EE =2
= o \K8
N2

E
28.01 0.034 2.9 1.396 0.018
Hz 2.02 0.656 4.1 0.397 0.025
TCS 135.45 0.082 32.6 1.109 0.201
STC 169.90 0.228 120.7 1.093 0.745
=3E E4 52.12 1.0000 162 1.29 1

el F A7k 162 kgo|H, o] TCS(32.6 kg)¢F STC(120.7

o FEAH A7) 2 FEARE
— FEAA WAL 0.00020m” AL, FEATE 0.84 A8
— FEAIRRS T-1490 A FAA7A] A7 328 44)
e 7] ¥&5% ¥ ¥E(KOSHA GUIDE P-92-2012 #-8)
— ol S AHgale] EFE 27 E £EE 6.46 ke/minz A%t
(y+1)
0= Cpary| k2 )6
o 7]A,
P, 3= (ke/ert, Ibf/ft), Q : ¥=(ke/sec, Ib/sec)
Cp : FEAFFAR), g, 1 (9.8 kem/kgrsec?, 32.2 Ibfi/Ibrsec?)

My, A% (kgks—mole, Iblb—mole), A : F&¢ WH(m, ft")

T, : g8nle] Sd=(K, R), R: 7k 44847 mke/kg—moleK, 1,545 ftlby/lb—moleR)
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Sote 9 HClO & F=H%
- 7= & VA 3 AL 2 F ARe 5 U A
— 32% B9 E3HEe F 7=

[e]
S 98.7kg, °]F TCS(19.8kg)¢} STC
(73.5 kg)7} &7159 iy wkeste] HCOR =9 4 d Huy=e
% 78.9kg o|t}.

@ TCSE 7 HCl &% AHPE(TCS A4 © 135.45)
SiHCl; + 2H,0 — 3HCL + Si02 + He
162 kg : 32.6 kg = 98.7 kg : x kg = 19.8 kg TCS
19.8 kg TCS = 0.146 kgmole TCS
HCle] &5 = 3 * 0.146 kgmole HCI = 15.9 kg HCl
@ STCY] - HCl F=% AP GEARF + 169.9)
SiCly + 2H,0 — 4HCI + SiOy
162 kg : 120.7 kg = 98.7 kg : x kg = 73.5 kg STC
73.5 kg STC = 0.432 kgmole STC

HClo] B2 = 4%0.432 kemole HCl = 1.728 kemole HCl = 63kg HCI
@ D+@ = 789 kg HCl & TE&5E 9 F T5H

|
N

%,
BN
Y
rlo
>,
K
ofl
>
N
ox
BN
oy
o
e
ofo
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- x7] i@%o —“r%él:&r: 6.46 kg/minel™, 32%4¥ § EFE9] =

2 A
- x7 ] Oﬂﬂﬁr/\J T%Q‘E 5.16 kg/min(&3E23} A4
28 = 5.16)

o 339 AA(HCI(A3H4) 7]%)

ka7 FER 9% U 5 e AviAgs oF 840m (ERPG-1),
)

323 m(ERPG—2), 114 m(ERPG—3

[ Text Summiary Lel Toxic Threat Zone

meters

D »= 150 ppm = ERPG-3
>= 20 ppm = ERDG-2
[ >= 2 pom = ERPG-1

Confidence Lines

(E=H ol

SITE DATA:

Location: GUNSAN, KOREA, GUNSAN e

Building Air Exchanges Per Hour: .45 (user specified)

Time: July 1, 2615 1439 hours ST (user specified) 300
CHENICAL DATA:

Chemical Hame: HYDROGEN CHLORIDE Holecular Weight: 36.46 g/mol L

REGL-1(66 min): 1.8 ppn  REGL-2(68 min): 22 ppm  AEGL-3(68 min): 100 ppn

10LH: 58 ppn

fnbient Boiling Point: -85.0° €

Uapor Pressure at Ambient Temperature: greater than 1 atm

fmbient Saturation Comcentration: 1,000,000 ppn or 100.0% 100
ATHOSPHERIC DATA: (HANUAL INPUT OF DATA) | SEE I

wind: & metersfsecond from N at 9 meters =TT _—\\

Ground Roughness: open country Cloud Cover: 5 tenths

fir Temperature: 25° ¢ Stability Class: € 0

Ho Inversion Height Relative Humidity: 75%

e

SOURCE STRENGTH:

Direct Source: 5.16 kilograms/nin Source Height: 9 meters 100

Release Duration: 1 minute

Release Rate: 86 grams/sec

Total Anount Released: 5.16 kilograns

Note: This chemical may flash boil and/or result in tuo phase flow. \

—— T

THREAT ZONE:

Hodel Run: Heavy Gas

Bed : 114 meters --- (150 ppn = ERPG-3) =

Orange: 323 meters --- (28 ppm = ERPG-2) 0 200 200 500 500 1000

Vellou: 846 meters --- (3 ppm = ERPG-1)
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