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1. PTA %4

24
n:SL

7K

PTA 2H] 712 )

1.1 PTA Ak 71&

Para—XyleneS Y 5= 3lo] A4rksh= PTA(Purified Terephthalic Acid)™= Z2]ol|2~Ee]
22 ARE L glom], AR 2006 715 At of 42¢F Eo] At CapaS WAL 9

E3), olrlo}7152] CapaZ} WA7F 9F 250008 02 A7 Capa 2 A 74%2 214 o}
aL 9l

TPAS] AH8-8=2a= AF-83Ent ofel 2438 FILM, 4Rt PETH, ¥k, i, 97 52
FE719} Blolo =g, e HIRIE, F&HA, XY o® EeE7HA] L 87t e

o,

o

32

<PTA AE AZE>

Para Xylene ¥ PTA -+ Polyester 4 EEBd] -~
; NELERY
Mized Xylene -+ Chd g
+ JEb -+ HUE
o s HOHEE s EOIY
4 + 9E
C1]=] oy Bottle
+ g2 o EFE
+ Film
S TE



PTA A%

o
A

<PTA A= &

P—X : Para—Xylene

PTA : Purified Terephthalic Acid
TPA : TerePhthalic acid

CTA : Crude Terephthalic Acid
4—CBA : 4—Carboxy Benz—Aldehyde
WWD : Water With Draw well
MLR : Mother Liquor Recycle
CRU : Catalyst Recovery Unit
CMB : Co+Mn+Br)

FDQ ; Flashed Acetic Acid

ML : Mother—Liquor)

R.V.F : Rotary Vacuum Filiter
NaOH : CAUSTIC SODA:

Hot Oil : Therm—S 600

'%@E@l}ﬂ&&




2. PTA Az 34

PTAE A %317 Y3t F34E CTA (Crude Terephthalic Acid) A|Z&43} PTA (Pure
Terephthalic Acid) AFsH o2 F-E5, CTA AF 34 Para—XyleneS AF3} Al7]& 3740]
3L PTA A 3782 CTA 7895 112 slolA 45 Hrkele] S-S S8t a2
SRkSS AlA AR

PTAE =] 77] A7318} SjAloll A AAks]m AZE ABAATRIE oF 6385710l o2+ tieke]
A53kel Aol ogdl T thgo R Wol AAE I ARECHE 2-1).

< 2-1> =y goldls A3 (089 5971%)

AN F ARG A A MMT/Y)

= S84 6,385

SIRCR- I PPNEIPY ke (5) 1,700
ol&z]o} Technimontiil: A (A 700

o]gte]o} Technimontiit: A (&4 1,100
Eastman Chemicals, USA SK #-3}+ 520
OB ] AH|H| Kp Aw|zk 955

olgrg]o} Technimontiit 21 e 1,000
MITSUI Process(MPC) a4 410

2.2 Block Flow Diagram

PTA AZxZ 93 + ¥4 gL 2v-A 2 A%
1) CTA A% (Para—Xylene?] 4+3})
2) PTA Az (CTA 2 @A)

2.2.1. CTAS] A} (Para—Xylene?] %+s})

A5l P-XE ke AlA mE SOl 0.35w% ofsle] CTAS ArtsH
] S E<mE-2 Para—Toluic Adid ¢} 4—Carboxy Benzaldehyde (o3} 4—CBA)Z 3o 1

Aasteley e {%q



PTA A|zx=&dH

CTA= PTA ¥ DMT Ak 913t 952 ARt BAR] 749- PTA vk ALkt CTAE=
Para—Toluic Acidt} 4—CBA 722 B<5-2 $kislar 912 = A Polyester ABARS- ¢35k Y=
/\]__9_61- Oj\"/ quﬂ J+Z4 (PTA JA;G) Tﬂrﬁ]E 7{;(%0]: ‘6]—]:]—

7}. CTA Unit Block Flow Diagram

Recycled - Acetic acid
Acetic Acid
: ' =M
Catalyst = N
> QoW Rg GOl Dehydration Tower
p-X $ (Removing water from
p-X ) pProcess)

—* Oxidation Reactor
. Water

lCTA slumy WWT
Acetic acid

_Ompresse

Centrifuge
(for reslurmmy)

l Reslumy

'Rotary Vacuum Filter
(for rinsing)

Acetic acid

l CTA cake

Dryer CTA
(drying for cake)

ﬁ@@%l}ﬂﬁ}



2. PTA Az 34

2.2.2. PTAS] AAF (CTA AA])

PTA 373& Polyester =3510] Y82 AFEES a1, AA|do w2 % DMTHLE} f2]3F PTAZ
ALKl fe 3o =M H FA A= CTA-Water -84 312, J1YsIoIA PdETE o83}
of T4 WHEAIA A G

7}, PTA Unit Block Flow Diagram

Recycled < Acetic acid
Acetic Acid
| | Z[E
Catalyst =] R
’ AR Dehydration Tower
i v (Removing water from
- | : process)

—* (Oxidation Reactor

Air (Q,) lCT Asiy e

Centrifuge Acetic acid
(for reslurry)

l Reslumy

'Rotary Yacuum Filter
(for rinsing)

Water

Acetic acid

l CTA cake

[)[yer CTA
(drying for cake)
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O
2.3 T84k

7}. Oxidation Reaction

LA HI G E I D-X, which is raw material of CTA, iS reacted with oxvaen
Using catalyst and the obtained TA[Cat.; Co, Mn, Br]

CH3 COOH
+30 Acetic acid
)y IO
Co. M. Br + 2H,0 + 326 Kcal/g.mol
CH3 ComH
O0H
1/2 02 %0
>
HO
para- X!HBI'IB para TOII.I para TOII.IIC 4-Carboxybenz Terephthalic
Aldehyde Acid Aldehyde Acid
[D-TL] [4-CBA) [CTA]

. Hydrogenation Reaction

[l Impurities in TA are purified in PTA process with Pd/C
catalyst and hvdrogen. 4-CBA, major impurity material is
removed by hvdrogenation to p-TL

COOH
| ) para-Toluic
Acid
(p-TL) + H,0 + 50 Kcal/gmol
CHO Pd/C CHg
>' +2H, m—
Ictm COOH
@
co — COOH
Crude Purifide
Acid Acid
[CTA] (PTA)

%@%Dﬂﬁ&



2. PTA Az 34

2.4

ol

g A

PTA Plant= CTA Unit, PTA Unite} F-&AR2 A= 0] Qo)
CTA Unitell A= PX25¢ TAZ} A4ks] a1, PTA Unitell A= PTAZF TAS ASAIAA A4t
Hoh

2.4.1. CTA 34

CTA A& A8 (Oxidation Process)S o]-&-3fo] ZujEAslol 4] PXE 57|24 it
AFeAl A PTAC] Raw Material 2 AM&-F T}

CTA ¥4L Uad &2 AFaAdo=m o|Fox 3

TEHE
@O AFstkg &4
@ Z2Ast ¥4
@ AF 3o 4 (8, Adx, A
@ &1 3gFAol om
HEIAHOR+=
@ PA +%7]/Steam Turbine /Gas Expender&7
@ v, 95 Ax ¥4
@ CO AA &4
@ v 39 A
® MA zAbd3E 573
o= ot}
7y N8
CTA 372 Zvlj(Cobalt Manganese,Bromine) =4 3}l 4 PX(Para—Xylene)S &71%2] 2k4

jus

9} A} AbslHE-S-S- A|AH PTA(Purified Terephthalic Acid)9] 982 AFR-5E= CTA(Crude
Terephthalic Acid)& Aibeles AAIE o] )

CTA &A= Abshibead, 243k, AE3leed ® Sm3leed 5o 5434

S35, MA 2AHA3H 5 REFAo=E A5 Qi
HRS-FA O g A g AolA =3 ZAE Solvent, PX ¥ Znjjo] &3228 Pumpingslo] Rt

27l FgstaL AAaTaddoRE e 7= Air Compressoroll A 5sle] w70l &



PTA A|Z=&EA

o

st}
PXAFshEg-© &2 TAS) &o] AAE T, o] Whg-2 WFu-S-0 24 7|4 A7]= HHs-E-2-
Reactort] 9] SolventE SHAI7|1H, % Vapore

Condenser®l] &3%o] A2 355 a1,

apor= Reactor -0l A X% 1st, 2nd, 3rd
Terephthalic Acid+= 1,4 Benzene

< A (1st, 2nd)3ske] F]53H},
Dicarboxylic Acid, Para—Phthalic Acid, Benzene—Para
—Dicarboxylic Acid &+ = Eglo] Rt}
[e)

wRgTIY] B S 24

O-—1- 20 =

WSk HkSol A AAdE B2 Qa4 ®2-7] Overhead Condenserl]
Al =% Solvent?] dH-+=

S~EH(Solvent Dehydration Tower) 2= X 1o & a1 (WWD:Water
With Draw well), YA &

= Reactorz FH Tt}
AARsEH-L A5H

& Az 3719 AAZ(Crystallizer) = 7435 o] 9101, Reactor HiE=-2] F71k

< 4 AFgoy Bed 4 Q= Z2{07MA e, e oA A A st
First Crystallizeroll A= A459] ¢453717F 355 o] vEg7]oA H]

(4—CBA,Para Toulic Acid 5)9

F7HFES &g
A sl ol A HAYE] = Vapore B

B PX R REESIHA

— 2% (Dehydration Tower) % A 455 (LP Absorber)
o7 FgEo &g HAFES AXA

AE3)FFANA = AAsE SLURRYZ2] TAE Rotary Vacuum Filter(©]3} RV.F)ol <J3)

H-gojybig] 2 AFAgS AXH, F2]E CAKE(Solvent’} ¢F 10%5H+¥ CTA)=
(Rotary Steam Tube Dryer)el] 33

= A%
o 4,

2978 AA Powder’dEle] CTAE AlZ3H} o]$ PTA
FAH o HU7] A CTA Storage Silool| #7Ht}.

1T o

$ohSlRT e Sohent (DS A L8] Sl ofg SR 98 3902 golsl
Rl W8
el

ad)
T X

], 1st 222l WWDS} 2nd 2742 Vapor, LP/HP Absorber®] Absorbent”}
H=d o7)ell= 24¢

] HES- A A E &, A8H 7120 285 9l
LSk RV.EOA Ealx ikl Mother Liquorell &= 2
o)

ol
2A=dl, Mother Liquor®] oF

==
=

o
95%+=

T

o, 24} &, 71E EeEe] 2o
FA o) whS-FH]F A4 0 & Recycle(MLR:Mother Liquor
Recycle)¥]o] AJAH&-5] 32 AF= Mother Liquorell ¥3Hy E<4-5

AA R ZufjslrE 95
CRU(Catalyst Recovery Unit) Z=2]a}7goll A wHAls=

ZAHS 3|4=(STRIPPER STILL POT ¥
RESIDUE EVAPORATOR) 3},
SR A T

¥ W, 71 FEle] SOLVENTe]

Z3hE ZALS el e =5 A A5
AARESEAL, S-S =3 718 71 (IBA, MA)2 Azeotropic Agent Atmospheric Stripper]

Ao - = v

A EEete] IBA, MAE AAREehal, =& dlAe)d o ofsHr.
53l

[e]
g

L ain

BAS ARgSto] 24k =+IBAS| HIRAME AAIRo =M 2e]7) -golslaL o
UA7F A3 = SHHeEA dAH 3
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of

98 Az 34

PX, ZAHSolvent) % Catalyst =32 YASIL ASE 242 gl o g A5}
Oxidation Reactor® &33}7] ¢3F Feed Mixing Drum3} Zv|ZA|S 938k An] 2
Solvent Charge Drum 5-2.& 7450 At} #23} Feed Mixture2] FA= HES-7]4-
atoll 23l PX Flow”} 27853l Solventi= PX<] AZH]-E(HIC—0000)°l] w2} Cascade
Control=|™, ZFwls%+ ZFv] Analyzergs &3l AAE FZgtol] ofgh
CMB(Co+Mn+Br)¢] FlowE FIC Controller2 Zd3go 24 o]Fo] ZIt},

=3} Feed Mixing Drumol]+= PX9} Solvent] #2]S “Fal, Solvent52] Solid2]
A R Fofe] sk E3kE FA1817] 918l Feed Mixing Drum Agitator”} A4 %] o]
2t} Feed Mixing Drum’5-ll “d%]% FEED DRUM VENT CONDENSER®Y A+ Feed
Mixing Drum - 28 71318 Vapor(PX, Solvent) & 5=, gH73ro 24 Ao w3t
& Ta, b2 FAC PX7F AYEHE AS WA g,

Oxidation Reactor Feed Pumpi= Feed Mixture S WFs-7]0l] 358 4= = &7t
A Ap5ko] Reactor® AlsFste] Hit),

PX+ PX Tank2*-E] Feed Mixing Drum©-2 2% 351, Solvent Charge Drum
o X2l Recycle Solvent: Pump®l] ]3] Feed Mixing Drum .2 &%t}

s
£

>
b
e
(e}[e]
rlo

Agitator7} F-2F=o] 2)+= Titanium Clad Vessel®] Reactorol] 4] ©]5]
715 Reactor= -85 %+=H Air Lineol| = Reactor®] SHS- |51
12~ vijko] Adx|E o] gt
eactortoll A1¢] 24t Burning AEIE &8 55 2 =24 Vent Gas 59
O &S SA-sl7] 13 Analyzer7} AX|Eo] Jlow, B4tz Adefol A
CO, e 3kA] E-2lo] Rl& 7|5 0.% 1.60~1.7vol%, CO =2 0.35~0.39
vol% “gX=o|t},

Reactory= 194°C2} 1.37MPa(g)[14.0kg/enGl = 43131, A4 Leveloll A A1F-A17F
(Residence Time)e] ¢F 60it-°]t}.

Air= AFEE719] sHelA o 2dE o] =Ygt ARk T|E E9lEe &
719] & Vent Gas T Ak 5ol wheba] 24 vt Online A4 241717} Vent

Gas &9 2tA& =5 FAjstal o

(]

)

do
B o
L =
AIA
mN{
ol

K
rot
~ o r

Q

&)

M

ot
lo

Arekee A *J/‘M%?ﬂ‘%}q
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i
e
(e
lo
=
1o
:?L_',
X
ox
[
;
e
rlo
op
=2

5 Gl 7]73] TEOR V|SAA e
2 AAG W7ol v VA 352 BE M 652 ¢ deE 4
Aol LE=UAE AXtE 7ASS 4719 Reactor Condenserol] 234 € Z}]
A At Steam= HAA7) 2L, nRRWE #H7k2s W27 ol A ‘ﬂ—;%r/}.

Reactor Off Gas 1st Condenser+ Tube”} Titanium©2 2nd Condenser<}
Thermosiphong @434 Condensate”} 35 Shell® £°]7}4] Reactor VaporE:
FA)7]15L H-Z5 0.49MPa(g)[5.0kg/criG] Steam= Ao},

o 7|4 AYE 0.49MPa(g) Steam> &4 T Y 29| Steam¥} A4 = o
Dehydration Tower Reboilers H]5E3F =9 Hudlr]o] Qo2 AREE| a1 Qo]
Steam< Steam Turbine | &% o Aol ARE-F T}

Reactor Off Gas 2nd Condenser’= Tube+= Titanium©o.2 o] Q3L Post
Condenser®} Thermosiphons- 3A3te] 0.2MPa(g)[2.1kg/cnGl 2] Steam=- EAIAZ]
C}. o704 A== 0.2MPalg) Steam™= G- FA AREEE Y98 AlQ)sia
7 Steam Turbine®] w5 o] AES TAYAT]= FHo 2 AMEHLL

Reactor Off Gas Post Condenser+= +712] Shell= %] 91©™ 7} Shell Side®+=
Cooling Water7} 591714 GasE HFH o= WYzA| 71t}

&5 Al2Elol A WA= H|SSA VAlE 1Y SF 2 &S Water
Scrubbing 0= A|AAIZITE  EAE H71~2] AES= Absorberol| A &4 o= gnjr}
AAE L AzA 2719 FH2L- Vessel 2 ©]F017 Heat Regenerated 7137]0]t},

3e] Vessele 3 2-%1F0]al T} & 5} Regeneration Gas Heaterol| 4]
Heating®! Clean Waste Gasel] 2|34 A7 = a1 9y, 2HA8E YA Exhaust Gase=
7)Fo 2 vEFt AAE Hrias 3ol A nert GasE ARE%] 7Y} Product
PTA2] Pneumatic Conveying System®] Operating Gas®= A}F&-3c}, A%
Remaining Off Gas+= 1, 2%} Expander Gas Heaterol] &J&lilA 2eHA|Z 725 o] Gas
Expander Turbine®l] =% ¢] Process Air Compressors 1-&A|7]+=4H H Q3+
Power?] 455 a3t} Z12]a Steam Turbine®] W A] PowerE #&-3tc}. o
714 A== Off Gass= TA Product®] Conveying Operating Inert Gas= A&t}

Ao 24 BAE Hk3TRIA ] EEEE A A8 Hste] s
Z43%}e] Reflux Drumo.& W& YW= ¥H-5-7] 2 3FHt).

Waste Gas Coolerol| 4] 2 2529} Waste Gas Scrubber=5-8] 2% Spent
Washing Water+= Solvent Recovery Section® & X UJZIt},

%@%Dﬂ@

>~ N
AN.
o;_l



2. PTA Az 34

(¢}

A AF -2 187~189°Colm ghele: 0.98~1.08MPa(g)[10~11ke/niG]
Off—gas:2] AWt 3~4%01ck 12} AP )] S St whgol
BFRee] AT} Fobx B e 2T ABAel Ak,

olg W3] 915te] Whg AEE solsr] F1sle] WES7lel= On—ine A2

J
N
X
w
=
i
Y
i)
2
pacs
Kl
S

[e)
= = 2t oo AkAdE Signale] 4.5Vol %ol o] =
Sequence®l] 2J@l Annuciator ZFs 2 711 HlEo] Ut} TSk AsET) 8%
o2 Air o] TEE A ST =

=

A3+ 2 Shut down E T}
(F4F &7 E£359

g2k 10 vol %)

95 wik CH3CO0H
100

90

80

A ) A & 2R
= e A 5 ; e
10 20 30 40 50 60 70 Apon 1l

Alr 1068 a . =]



PTA A|zx=&dH

/EEEE 22; Q2 con.in Waste Gas;
Z 21 vald

) __' _- E Q2.cdn. in Waste Gag;
Lt-m-n-_-...' b 15 voly

bper Limit

, Heaction

/ Conditan

10

Pressure {kg/cm?G)

Q 100 200

Temperature (C)

gt oA

Reactor Effluent™ 15422 Slurry Drum .2 ¥jE%o] Single Step ™7]947H
7Tk 7hetoll oA 2Fzke] Acetic Acid7} 31¥slar, R Sul7t WZhE A
CTAZ} A=t} WA= Flashed Acetic Acid (FDQ) €+ 1, 22} FDQ -257]90|A]
SEE M FDQ FZ9o 2oz}, Clean Acetic Acid+ Centrifuge Cake]
Reslurrying, Vacuum Filter Cake®] Rinsing -89 “12]3L Dryer Scrubber?] Scrubbing
| NS5O = AREHT

Slurry Drumell A ¥H8% Product CTA Slurry+= Centrifuge®l] F%%o] ML(Mother
—Liquor)+= Mother—Liquor Drum 2% X1 X|31 Wet Cakes= Shury Drum S = 24 &=
A=) 7= FDQoI 2J8hA Reslurry Et). w43+ Suspensions 413171 ¢80
S EETACI A=

WA Slurys= Rotary Vacuum Filiter 2 =¥t} Slurye] 2748 2] 93] o]
9] Slurry”} Eo}7F= Overflow Line©] )t}

R.V.F¥] Filtrate Side®|= Vacuum Pump®ll ]3¢+ Vacuume] A5~ t}. Filtrate®]
Wash Liquor, Vapor/Inert 52 Filtrate Separator® XUZIc) oo Bg]7joA L}
MA+= RQ Drum .= o4 % a1, 7]A|+= Filter Vapor 55715 A%t} 8535 Acetic

%@%Dﬂﬁ&



2. PTA Az 34

Acid+s= 375 2 Tnert “18] 3 Vapors= Suction®. = Z-7FH Tt} Vacuum Pump
Discharge™= Vacuum Pump Separation Drum 2.2 =¥ o] A= Hexo] FDQ
Drum .2 %% 31 Vapor+= Filter® B3l 71 Y= Filter Cakes HEsH=4]
AHE-E T

Filter CakellA] Y-Q.+= Hot FDQON 2J8lA A&4 02 M= Wet Cake= Chute
= T Dryer®2 =¥}

Centrifuge=Z5-5 vk MLE| thH-+-2 RV.F(Rotary Vacuum Filter) 256 12 ML
3} 37 Recycle Q Drumol] = 3Ith7t 9144 0 2 Reaction Solvent® A AR&-F U},
7] ML Blow—off %o1A] Reaction Solvent 2] E<r&2] 45 WH|sl7] 93|
Al Catalyst Recovery Section© 2 XUz},

CTA 7% System= 71%7]|(Rotary Steam Tube), Dryer, NoScrubber, Dryer N
Cooler 74%7], CTA Dryer N2Con Blower 5 2.% o]FolA At} 34 Rotary
Vacuum Filterol| A £2]% Moisture 10~13wt%<] CTA Wet Cake: Rotary Steam
Tube Type? CTA Dryerol| 4] AZx%t},

Dryer Tubeollt= Ho=Z MLS Steam(049MPa(g))°] 3+5™, CTA Solidi= Dryer
o] ¢F 125 C~134C= 7} =]o] Moisture =] 0.05wt%°|3}= A= & OFF
GAS(T== LIG, INARE: 7)) E o)Al =2 ARS8k CTA Storage Silo7F4] o]&%t}
Wet CakeollA] 713k Solvents= SF(IHehH) & =8k=]= Inert Carrier Gas®ll <]}
Dryer=+-8 A7 €t

Inert Carrier Gasi= CTA Dryer Scrubber #l}&A]oll 100 Colst= 23} a1, CTA
Dryer Recycle Gas Heaterol| 4] 132°C= = Aol A Dryerel] 353%™, Cakeoll A
713+E Solvente} 74 95~100CE Dryerol| A wiEg ),

Dryerol| 4] ¥iZ%]+= Carrier Gase V]A8F CTA SolidE swtsl7] wfF-ol] Carrier
Gas =2 o] g Baks HAaRE Fo)7] S8l Al ofoF &b, Carder Gasell &8F=]
+ Solidg2 CTAHA Aie] 0.5wt% °olst= F €Tl

Dryer Scrubbert= Dryerol| 4] &% Carrier GasZ F-H W|AI$ CTA SolidE
Scrubbingd}al Carrier Gas= 100°Co|sl7HA] WiZ17]1 2 WZIA|A Dryeroll A 713}
SolventE &HAIA T 9&5 s,

Dryer Scrubber W4-= Sieve Tray7} AX|5 o] 9laL, &J714 Carrier Gas& HP
Absorber Coolerol| A W87}, g-55]:= Solvent2} 55351 #t). Scrubber sH-oll =
Solvents= 5] 2.+ Carrier Gasell W SolidE A S| ¢13H Dryer Scrubber

Aasteley e {%@
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AT,

1) )34
sl

Slurry Pump® =#H% o] Spray ¥t

Scrubber Bottom Solvent+= Level Controllerel] ]38 Z2=w, oJo2kS Solvent
Charge Drum®.2 o]&H ),

=3+%] = Carrier Gas+= Dryer Scrubber®] Vapor CondenserS 741811 Mist
Separatorol 4] MistZ} A% 3 Dryer Recycle Gas Blower= &% ™ oJ7]ol| A 4%
H Gas® Gas HeaterE® AAWA 132C=E 7F<E5 o] Dryer® 339 th

Carrier Gas System®] O, &4 WA|ZE 93} Flow ControllerS %3l LN©] Make—up
T EE To] gJom AE Gasi= Pressure Control valveoll 4] Atmospher Absorber =
v =t

]

op»

.
4

CTA Dryer Outlet Rotary Feeder<- DryerellX] 7132% PowderE CTA Silo7H4] ©]%
Sk AH]ZA] Direct, Reverse & W&o 2 o]Fa 4= Al AAE ] Q)

CTA Buffer Hoppers® ©]4-¥ PowderZ Filterol| 4] €A%2] PowderE wli&3HH
CTA WkS7]ollA] VentE+= Direct Off Gas, Lig(Off GasS A3t Gas) B Thx]ol|A]
FaE INGS o]-8319] CTA Silo High LevelZ7FA] PowderS o]4sfe] #1743t}

Screw Conveyer?] Design Pressure 2 Temperature= 2.9~6.86 KPa(g) [0.3~
0.7KPa(g)], 150Co]™ WH &dk= oF 130T ofth,

CTA Buffer Hoppers: PowderZ Rotary Valveol| A viZ3}7] o] &l LA] A=+
Hoppers=A] -&52 1.0m’ ©]al Design Pressure 2 2%+ 0.98MPa(g) [0.1KPa(g)],
150Co]™ A& SS316L=E & A

Rotary Valver PowderZ CTA SiloZ o|&38l= 7] A1Z1Q) HZEAH] 2 Powders
PCSz o3, PCSe] 2 <1 9] Gas”| Back FlowHA| s 5= H4o=2 A
20} At} Powder= ©F2,600~5,000Nm/Hre] o] GASell 23] Sio= o]&Em, &
HAHY 8L 1.96MPa(g)[2KPa(g)]olt}.

CTA Silo A& SS304 ©]al 4192 1.47~2.45KPa(g)[150~250 mmH20] ©|t}
o] mjA| 2 A8-% Gast Silo Back Filterol| 4] Powder”} #A1A%¥ $-° Silo Vent
Scrubberg Azl F 7|2 wjEHh

Qo 9@ Zoj3)4 FA (Solvent and Catalyst Recovery Unit)

Cooler2} Scrubber= 7% Vent System< Centrifuge®} Processth ] #] -l A
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&35 7|AE WY2z}+shal, Scrubbing A 71t}

Reactor Reflux Drumol|A] v §-FH-2 wh-gatAlol|A] WA 28 d-i3skaL 3l
t}. 2 o] EE-2 Distillation ColumnC- & =P E o] &0] S5/ A|2Elo] 2]alA]
T == Acetic Add=FH &5 AAGY. o] 7)< Entranergfal &9+ Hrf
2 81E AR83t) o] full= Eoll 4] @+ Entrainer”} Acetic Acid—Water
Alell T=o] Fof &3 gH] 3= o]FOA] Acetic Acidel] Tk &9 Ao S
E STHAAA FE RefluxH| &} 229 S/ @7} 7Hsdt=s gt

Distillation Column< 2F 60%+2] Valve Tray® BTM 2% 120C% 73]
Entrainerv &< 352 #lEA1Z1h

olgst A TEL FTHY SF7|dA 5F5 9] Reflux Drumol| A Eo}A
Entrainer®} Water®] 7 -2]7} o] Fo{ZIt}, Entrainer /-2 HI= SHEOZE 25|
™, Entrainer’} &% ol 84 Recovery Drumol A H5 S/FA1A
EntrainerE 3]3th, AAE Acetic Acide SHEE sH-olA Hojxith

Recovery Column© 2 E=%]= dl4= 380+ A%9] Entrainere} -0l A WAy
H AU EsEE0] Ao vl 344 Entrainers= Recovery Column®] Side
Stream .2 Reflux DrumCl. 2 E=]Fth,

FE=FH AU H BEEEEL Recovery Columnol|l A =75 o] 3]4% 3 Hot Oil
Heatero] g & ALgH U}

SHo A Y= v 358 Acetic Acid®} Entrainer’} 1= 21 .= Recovery
Column Preheaterol| 4] £9]%= 23 Au3kst 3 Sewer® HISE T} Recovery
Column®l] =%+ €& Thermosiphon Reboiler Systemol] &4 A&t}

Distillation Column®] M- #3502 AA == 3]49= Acetic Acidi= F 92wt%2] &=
T2 BTM Q Drum®.% Gravityell &J&iA o]&= )

Zu)| 3] =348 whg-o] ZF dAlol] BQ 3l Acetic AcidE A7skal, Fresh Acetic
AddE Folselt) 7 ks, FHke A, S0l 52 X851 = Blow—off

ML-2 2HA19] Thin Film EvaporatorE P4l X= Acetic AcdZF $H8HA] 3]~

0

2CHA] Evaporator25-E 355 S Acetic Acids= 27| $F7]0l|A 255 9]
BTM Q Drumel] =o &t}
22} Z7)0) 4] L 8319 Residues 8 08 Zul 32 Drumel £$)% o]

Residuet: &3} HZ38}0] Granular FH|E A& 2vj= B FE5H

Afretehed Aalsdd

e
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WA Slurrys Residue Centrifugedl] =9J0] 5o %2 Granular Residue®} 44
o] Zuj goMow Hjwr}

Wee] Fuff AL 5 5571014 F55 0] Oxidation WH3-ol|A] AJARE-E T,
Residue™ Fuel Oil¥} & =o] Hot Oil Heaterol]l =5 o] AZ-H T

2.4.2. PTA &4 A9

PTA+ Polyester Filament®} Fiber 2 Film, PETY] A|ZE ¢3F Y4852 A& o] Zt}

PTA 34& 11:2(286C) 119H(7.36MPa(g))ate] Pd (Paladium) 755 ¥shHA CTA +
B golzo] 4—CBAZS 749} H7F vkSAIA CTAY 48 E<-E<l 4—CBAZ P-Tolic Add® A
SAAA e AR AR Sl Eell ot e AJElE AlAS] 4-CBA w55 oF
25ppm ©|akE BAlshR=E FHORA o= AgAlx & B 543} ukS AAs) H AR
2], AFE3, AE olF 2 A 5 67 234 8]l 7|E B Fgo FAE ] 9l

N
of
ol
=
ko

= 913 CTAY AA| 342 obgfieh 22 5748 674 o= AXIH

=
B

N~
vv%
=

2
O

N/
ML M o M
oo B

AR A5 Ax FANME CTASH &5 4o1A 29wt %] SluryE =™ ©]
Slurry+= 286°C, 7.36MPa(g) Zx138loll A ¢+ gaj=o] Frg3h &Ho] Hu}
FHA 27gelA o] CTASE 9] E3-8-92 vk37] W9] Flooded 155 52
HA] CTAR AN Ea= EAsh= 4—CBAE 433l ©JaliA] P—Toluic
Acid= A3k},
AR oA AA st BAoll M= whE7 ol A WhE-E 8-Ho] A zel| 507}
Al =31 5709] 7} Vesseler A5H 02 ARHA =7k 7|3} ofaf vAA o= 712,
e o) A mpAEr A Z o A= 0.39MPalg), 152°C AFEf2] Slurry7} H )
vl 5749<1 e ealite] IellM= Crystallizerell A Slury7F 1452 944
7|2 o]Fdt). AaliEe]7]olA welE Wet Caker= A= 15te] thA
115C 9] FA<4(Reslurry Water) 2} M4 Reslurry Drum©l| A Reslurry3} €t}
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A 32 AIE 319 3= Reslury Drumell A AxF 342 A2
Slurry = R.V.F(Rotary Vacuum Filter) = &53F7] ¢35k RV.F Flash Drumel| 4]
Steam Ejectorel] 2J3] —2.94KPa(g), 99 C7H4] 7250 RVF Feed Drum &3}
RVF2 Fw¥o] @57} 5|r #ele Wet Cake™ Steam 71g4] 3|:101%715 A

AHA A8 AxE o] $hAlSES] PTAZE ¥of Silodll A7t

HE3 AFE olF 2 A 38N e 7HEA sz E AR eAES
PTAE= P.CS (Pneumatic Conveying System)oll 2]l Check Silool] 1212 #7g%] 3L
FAS B3 5 On—Spec. A2 Product Silo= HEX o2 A= Z31H
Off—Spec #l|35 Check Silooll 1xF= #74sto] CTA SiloZ o|&F3te] 2| LT,

. Feed Preparation 4-

%% Crude TA (CTA)+= 9542 % Crude T.A Storage Silo=5-E] Crude T.A
Feed Screw= Z3&14 PTA Feed Slurry Drum2.2 33t} CTA Charge Rotary
Valve= Crude T.A Feed Screw®} PTA Feed Slurry Drum AFe]ollA Seal &&ks- s}
™, CTA Charge Rotary ValveA/B 3}ctel] Slide Gate ValveE A X|5}e] H Q /\]
Rotary ValveE H$3}== ¥ o] )37, Crude T.A Feed Screw?] Powder Feed %

CTA Feed Screw®] Speedel] we} A= w, 24 Al wle} SiloS A= A}%_%L
T 9th 1 AA 2718 a9 Be ASo] Q)

1) PTA Reactor (Hydrogenation Reactor) 2] Catalyst 2437} CTA W 4—CBA &=
2) CTA Silo Level

3) CTA Silo Cone 59| Bridging &/l W& CTA Feed®] Y3t =
4) 718} ] % 717] B mE A EAgA

5) CTA &3 AE7} 3224 33 Density ¥H3}7} 4l gy

—_

’3719] 19lo] AL Slury Density”F 52 34 AEl7F £<F = 544
Silo =51 WA gdte] FA] AR Bi= Silo sHF- E 70l X% o] Si= Knife
Gate Valve 7%= %4, Silo Cone 5-$]¢ll Bubbling 3= Nitrogen Feed® %4, PTA
Feed Slurry Drum Internal Vacuum Pressure Control 5 Z4 7Fs3F W50 A7
3719} 22 o] 8R150] HitEo] AR 5 sl wket i stojof gk

Silo U4~ =12} PTA Feed Slury Drum Wighe] 219to] W Feed o] HofuH,
Cone F-919] Bridging® Ae] ool w}e} Feed®-S W 5= it} 1gjBE FAIZ
Silo Cone -91¢] Nitrogen BubblingE 2 A|3}to] Bridging /35 Al A3k oF girh.

s aed ANE z%q
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CTA Powder-‘ﬂ Reslurry 3F= 93l ARFE-%+= Recycle Solvents= Flow ControllerE
ko] F= Total Solid 57} 20wt% (Max @ 30wt%)7F S15=5 fF Z4o] w]o]
PTA Feed Slury Drum@ E°]7Fc} o]u] PTA Feed Slury Dum®] &%+ 95C, 9=
S —50mmH20 ©]" Sealing Nitrogen @ CTA Powder$} Eo] 4]o H]AF F]o]A]
VaporZ} 238}, o] VaporE A A3H] 98l Vacuum Ejector’} A X&) 9t

Feed Slurry Drum<- Recycle Solvent %2 Y55 Driving Water= ©]-8-5}%4 Vapor
g 712 viEAI o ZA —50mmH20 A%=0] oFgh X3S HolF s Hoi 9lo
o] Ejectordl] aa5H+E 52 f-3A00 93l A|A|¥t}h PTA Feed Slurry DrumA
Slurry 55242 PTA Feed Slurry Drum 919122715 Master Controller= 3}, 2
o] CTA Screw feeder®] Speed Z4-S- E3l CTA Powder® o542 243t
Density2 Control 3= o] 9t} 3t FE327]= Slury 559 sl A
2 Ael FeA|o]S 98k Slurry Recirculation Pump Suction Line®l] 2% Solvent

HWES Control ValveZ} X =] 9)r}.
PTA Feed Slury Drum Agitator= CTA Solid®} E¢] 44 $%9] Sury7} ==%
A

<34 Slurry+ Slurry Recirculation Pump®l] €34 1.13MPa(g)7H] 5%4+5] o]
Dissolver Feed Pump Suction® % 335%™ Pressure Control<- Slurry Recirculation
Pumps=$h Lineol] A2 s xd7]o) 2]3)] <=$F Linedl|] 1.13MPa(g)®] A7 44
S FAEEE -3 2 24 Dissolver Feed Pump Suction®] Feed 93 A5
FA A

f

Dissolver Feed Pump2 EZ 92-& 9. 5MPa(g) A =09, o] Pumps= E5-7]9]
(Helical Gear)E AFg-sto] 52 3|ATE A= Pump=A] Reactorol A ¢] 4—CBAZ
P—Toluic Add= A3+ A)7|=t] Za3k oFs 2208 dom v AlRlel| a1gde] B
TF v 4= A ¢ e 59 Pumpo|th

HEg7]olx o] B3 7ol et 2= A7) $18IA] T48HES7] Feed Preheater

o] oJsle] 71 E=)|, o] 3| 5L Shell 0.2 AA %X Vent Vapor =2 Hot
Oile] 231 Tube=2 2+ Slurry’F &8 A= 372 sl ¥+ Shell & Tube
Type 2% Tube Side: 2~6 Pass® 7A% ] 9).o™ Tube SideE £3}31= Slurry
o 42 ¢F 2.5m/s o ot

#9] 1st Feed Preheatert= 0.39MPa(g)2] 4=} 152C =255 711 5th Crystallizer
9] Vent Vapore} @ul3ts]| a1 HE53 d5-S H56)7] 981 2nd Condensate Drum
9] 0.69VPa(g)e] &+ 3} 170Ce] 25E 7Rl o] = Tjal F=5E0] dike ok
ZH7)|E &3l MLS7F 355 Es 745 2
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2nd Feed Preheater= 4th Crystallizer®] 0.69MPa(g), 171°C Vent Vapor= 7}EA]
7|3 B=EsE kS B =Elr] 9Jske] 1ST Condensate Drum] 1.67MPa(g)e] of=dx}
206C9 ==& 71 4ol g HE=SF 745 9l

3rd Preheater= 3th Crystallizer®] 1.67MPa(g), 206C Vent Vapor= 7}2A|7]aL 4th
Preheater= 3.04MPa(g), 232°C2] 2nd Crystallizer®] Vent VaporZ 7}2A]7]™ 5th
Preheater— 4.61MPa(g), 261°C2] 1st CrystallizerE 7} s}l Preheater= 318 C<]
Hot Oll (Therm—S 600)% 7}9AA HE4 0 &= Sury =55 286 C7H] S2A17 17
), 3 Heating 55 D59 70% A EZE Feed PreheaterA~Eo A Aa1 30%=
H.OZ4 & w3tE = Feed Preheaterol A 47 ®t}

Tt ukg 3 A
CTA= 2P PF 675 mg—KOH/g 2= 2F 99.7wt%2] === AUl It} CTAE 1|k
o] EE0] shEo] o, o] B-ebAsh Aks} w53 -3 (Coprecipitation) Hoi=

A (Occlusion) 802 Ql8)) AdaFe] 4—CBA7} CTA ol g3l S o] 4—CBA
7F PTA Ax£E #1814 AAHoF & 58 =0l

° &
A A dmoz Exsi JAAA Fegls te edo] Al s, 5
Bl X3 S Eob 184991 4—CBAE CTAS} Al &% @do] o] F
oA 844R1 P—Toluic Acd= $HINA e SolsiAl dt. o= 28t W]
oM &= T8 Wk grzeolvh CTAS] A whe-2 A, A, 71A|1] Al 7H4]
(Phase)o] -sA]ol] EA]gkc},

CTA®] 82 ¥3b¢ H2 Gas®| 553 WHZ 4~8 Mesh®] thad &/ ©hae]
0.5%Palladiume] 3 -5 Ulel7aA] CTA 88 ol 83l Faef 4—CBA,
LA 5ol Brmao] FHoR Bt Al ek A[gh wkEo] douA| Hr.

Pd Zvlje] et 474 S| ke F 30,000ke F=2] CTA H2)7} 7Fs3hH Pd S
= CTARl EwaeA ve] Fakolu 7, 83 22 & w] 591 3

2 79 Fjso] Ho Sl BAo] AstHBRE £ 53] £ shefof Ftt,

N

* Pd Zvl) ARk
Palladium : 0.5 wt% = 0.02 %
Activated Carbon @ 99.5 wt%
Water Content : 38 wt% £ 2 %
Particle Size : 4~8 (mesh) = 97 %

Arekee A ﬁﬂﬂ%?ﬂ%‘@
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less than 4 (mesh) = 2 %
over 8 (mesh) = 1 %
Bulk Density : 0.45~0.5 g/cn

i

- Carbon Steeloll SUS 321¢] Clad® W&
7)ot} PreheaterE AX|AA o &% CTA Slurrys= Hydrogenation Reactor
2 5o} kS| SHEAZRAL oF 286C, 7.35MPa(g)crig “FENANA 29wt%2]
CTAES *stal vk o] &9 1A & 2= °F 278Co|r.
HES710 Tk 749 3E8% CTA &89} B¥F=A] Reactord] Pd FvilE-S
SHPAA A48l HES-S 510 CTA 839 2] 4-CBAE P—Tolic AddZ SHIWks-
AlZ17 ek Reactor 7ol Fulle= ARGkl S| =5 =] 91 8719] 7}
Z]E 7P<] Johnson ScreenO] @ﬂﬂoi AT,

Hydrogenation Reactors= &¥F4<l =]

jlieA
ol
-
)
ofo
of

—_—

PTA Reactor?] 7oA Feed ¥
0.3kge]aL, °]i= 286'C2} 7.35MPa(g)Z=d38l] Feed 88 2l gt 4=4x0] g3l ©]
gl OH‘:%}% ol o] Aefjoll A Reactor W] G4 #9H2 0.75MPa(g) ¢t}

Slurry 830 9] Level 2482 G4 Gas 224 4%, Preheater 2 5-H
Hydrogenation Reactorell &35+ Slury: 54 Gas®} o B-& A= 7135 7] 9
al Reactor WollA Slurry £&7]ell 93l date R EAF HoXIn.

i
0_1_4
o~
-b
b
&
2.
o0,
o
@
—
=
=
S
&,
oft
N
b

a

of 243t 34
First Crystallizer2- Vessel #-A|ol] l+= #HZ247]E 3} Reactor Z5-E <&

286 Cel 4= 7.35MPa(g) 9] Slurry7} o]&€ T}

o]uf] Rx pressure Control ValveZ XA Flashing =] First Crystallizer &%
Al 2% 2617C, oFH 461MPa(g) el EH, o} Y 424 Gas: ©| Vesseloll A
Vent Vaporol] =xF=]o] Ae] wiEH ) 1st Crystallizere] 8918 2ol A% 2
345 AEE ARWA AP oz 7R, 7IjtE o] A 5 ARzl A= 0.39MPalg)
= #r
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2. PTA Az 34

1st Crystallizer?] 4.61MPa(g), 261°C Vent Vapor== 5th Feed Preheater®] S0 =
33531, 2nd Crystallizer®] 3.04MPa(g), 232°C Vent Vapor= 4th Feed Preheater®]
dYdoz FgH.

3th Crystallizer®] 1.67MPa(g), 206 C2] Vent Vapor=" 3rd Feed Preheater®] €.
2 F35a, 4th Crystallizer®] 0.68MPa(g), 171C Vent Vapor= 2nd Feed Preheater
o] d9og FFHrh

TS Crystallizer?] 0.39MPa(g), 152°C Vent Vapors= 1st Feed Preheater & %
Reslurry Water Preheater @902 FHHc]

ol& A AFgE AU $F4+ Recycle Solvent Drumel] E.o] Recycle Solvent=
34w a1 A= 2l (Mother Liquor) Condensate €F 4] WWT #H4= #2402 o]
SH

AR Z7E9] Slurry ©]45-& APxfe]] o] Fo{ X Level ControlS z+z+e] F719]
Control Valveol] ©J3ll Control €t} 3+ 0] Lineo] 2FglS wf HPW(High Pressure
Flush Water), MPW(Medium Pressure Flush Water) %= o= 3} £ Zo g H§

Washing & 4~ =5 o Qlt}

ok 1) 9 olst 34

1) fAEgs7

Pressure Centrifuge™ 0.39MPa(g), 152°C¢] ¢}& 9 2rdloA SH4E+= A4
Solid Bowl &Ejo] H4E2]7])7} AREE a1 ) 2| Centrifuge:= Crystallizer= 5-E
32.7wt% “5%°] Slury7} 5% o] Cake®} X (Mother Liquor) ©2 #-]=m, o]
1 Cake &0 it $55 12wt% H=E Frdhs Wet Cake B o] A5
02 Reslurry Drum &2 &%, A2 ©F 0.1wt%2] Solid& 13t el =
Mother Liquor Drum ©.& Hujo]xit}

Mother Liquor Drum @24 FA4o]] Bufjx|= Bl f8d 2ol Drume] LIC
9]&)| Level Control ™, o] EH-2 Mother Liquor Flash Drumel|A &%= Down
Bt BH = 53 Solid E Size—up 3F] Solid Filter A5} 2] §8-8 3 st
719138l Mother Liquor Flash Drumol| 4] 2%=Z Down ko] HE4 o= Solid 3]+
TAOZ BRI

AA1E-2]1% Wet Cake: Reslurry Drumel] W% A], Dryer Scrubber®] Solvent
WaterZ Reslurry Water Preheateroll A 115CE 5% &2 Az} 31.5wt% Slury A
|2 7= PW Balanceol W} 2 2 A] L.P.W(Low Pressure Flush Water) &

Arekee A ﬁﬂﬂ%?ﬂ%‘@
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Recycle Solvent® AF&7FsESE LP.W Hj3o] AZAL o] 3]

o] Yrlte] Aol ElFol Hopx AL k= P—Toluc Acd®] #2] &85
Fol7] #1% A4l 7] e eHg A% b #A1E 138l Pressure Centrifuge,
Crystallizer, Reslurry Drum, Mother Liquor Drum System®} Balance Line®] =] %]
o] g3lem Crystallizers Zelate] & & 5 A 745

Reslurry Drum @2 58 12 Slurry 8912 98°C, 2.94KPa(g) 2 =3%= RV.F
Flash Drum .= o]%HA =7} 7|3}e ). 7]3}% 571 Vapor Condenserol| 4] -&
Zx]o] Recycle Solvent Drum©. 2 RUX| A )

2) RgofIg4

3| K2 21-83}7] (Rotary Vacuum Filter) RV.F System®] =848 olgjj<}
2}

R.V.F Feed Drum

R V F (Rotary Vacuum Filter)
R.V.F Vacuum Pump

R.V.F Mist Separator

R.V.F Vapor Condenser

R.V.F Seal Pump Cooler
R.V.F Filtrate Receiver

R.V.F Feed Pump

R.V.F Gas Heater

R.V.F Seal Fluid Pump

RVF Filtrate Pump's- 0.2 7-d%]0] 9lom, i gx]9] =22 PTA Solid & %&
Aol 5 B S E38) oF 39% H5x9 SluryE Filtrate 9 Cake®
A7 Bloltk. FH = SluryE Filter Cloth® 5381R= 5719 Flashing 8
Ast7] &l AP 7w oxIT

RVF Feed Drume PTA SluryE RV.Fel &533817] 913 Restury Drumellq 3%
oF 39%2] Shurry”} RV.F Flash Drumel|A] Vacuum AE(—2.9KPa(g)) = Cooling F 5,
219)=)= Drume 2 oF 98°C2] %ollA] RV.Fel| SlurryE Feedsl”] $1¢+ Drume]t.

RVF& RVF Feed Pump=5-H 35 2 Slurys 34 Solide} Liquid
2 B3}, Cakex Dryer Feed Conveyor® H.U*] 1l Filtrate®} Filter 7]+
R.V.F Filtrate Receiver® R WXt}
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R.V.F Filtrate Receive> RV.FZ Y- Filtrate®} 5715 wrolA 7]- o Ea]s}o]
Filtrate= Pump®l] ¢J3] &%= R.V.F Filtrate Receive .2 =31 7|11, TH-E&
Recycle Solvent Drum 2.2 HWJ# 4 PTA Feed Slurry Drum©] Recycle Solvent
Water=A] A|AFEE T}

R.V.F Vapor Condensers= Filter 57|15 W2+ 353 WYz =5 7. &35
2 R.V.F Vacuum Pump®ll ¢J3l PTA R.V.F Mist Separator Drum . % X1t}

R.V.F Mist Separator< Liquid®} GasE #2]3}¢] Liquidi= R.V.F Seal Pump
CoolerE A* Vacuum Pump®l] Seal Fluid 2.2 =35 11, vy x]= LICo| 2]3f
Level Control ¢ Recycle Solvent Drum®]4} 3= Dryer Scrubber & &2 HUjA]H,
Gas®] UlF-&2 RV.FZ Ajcdt HAr

ok AF 2234

1) 744 3]d dx7] (Dryer)
Dryer A]Z2~Hlo]+=
Dryer Feed Conveyor
Dryer (7} 3A1=x7])
Dryer Scrubber
Dryer Recycle Gas Heater
Dryer Recycle Gas Blower
Dryer Scrubber Mist Separator
Dryer Scrubber Slurry Pump
Dryer Scrubber Vapor Condenser
S0 FAEe] glom, Steam 71E4] HAZT = MLSE Tube F02 3+7148]0]
RVFoIA] 2% Slury(12% -3H1)E A3A1AH PTA S-S vh=i= Agxol)

RVFoA E2]¥ Wet Cakex Dryer Feed Conveyor= XA Dryer 5= o]4
o] Xt}

& 02 Dryer WollA] Cake?} ZFAI5R= 8712 Dryer 2] ) 20%°1 3l
%31 Dryer?] 7]1&7]+= 2/1000]t}, TSk 71 2] 31 d Az o= 49 (4.5", 3.5", 3.0,
2.5" % wid¥ 16871¢] 2% TubeZ} UATHSAF 78-F). &4 ti7]s Z=x1 o= s
A3l wjEEE AEe] &5 ok 130Co|H, AA &S 0.12wt%o]ste]th

= Steam MLS®A] PICE &8l dElddslo] 5% %= STEAM
P& AFe] 2% Controllerell oJate] A=, {382 FaAlol] A HTh

Aasteley e za@
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Once Through Basis® 33%+ %3} Carrier(Inert) Gass Dryer S~ 250l A
Eol9} ATl M SHE= S71E Rkt 1127] 4975 A4 Dryer Scrubber®
Eo7tar MAEAPW)el 23l G 2 Powder”} A% Inert Gas(N2)+= THA] Dryer
2 Aeg HA "k

Inert Gast= Dryer Scrubber 755 At} Dryer Scrubber Vapor Condenser®l| 4]
2= F] Dryer Recycle Gas Blowerol| A Dryer® gt o] 452 23]
Dryer Recycle Gas HeaterE A& ¢F 110TC7} %t}

MA T2 P.W(Polished Water) 7} 554715 &3l 3557, Dryer Scrubber
o] 354 Liquid Dryer Scrubber Slurry Pumpell ]3] A= Aseghe]az, v
#]+= Level Control ¥©] Centrifuge®] Reslurry Water® &35 A Ech

(T

T

Dryeroll Al %% PTA AL Dryer Outlet Rotary FeederS 713 ©]4Line s =4l
Silool] o]&Ft) #|3% o]% HPHS Pneumatic Conveying SystemS- AE1g) o o] 1}
o = J= AHE 2zt o

Hol Qli=t], A=&4A] Close Loop Z#] o] AlsF ol
e}

)

oL ol
e

t

o

oy

ol

2

] AAFEsE= el o]+ PTA Pneumatic Conveying BlowerS A3 744 <=
3k k2ol JH ANE WU Inert GasE H5 A1 = Ui A d=H22717)
%-%7] Suction Line®l] 1A% 2t} Close LoopZ +=ZAlol+= R3] 23tk Silo
ol AAG AR sllokeb 23 MHE o] A1 7ol AAlsl

APdol 3t A AL ol wAle ZHEE sjoRditt

et

PTA ¢ &84 542 a3 2o

A : 166.13

G2y Al A A

H|Z(20C) : 1.51g/en

LEeE @330 ~430C

L3 =(E 100 C) : 0.034kg/100kg
(&7L) D=l L noA] A
(=) B8

Fo_u

A
R

= 371X)e] HhH o g CTA oA BT = Off Gas= ©]-8 Open LoopE &
3} PTA Dryer =741 PTA PowderE SioZ ©|43}al Gast 7|2 HEA]7]
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WHRIE] Open LoopE AAIE whii= Off—Gas 'A% 7%tste] B3s] CTA 349 &
AeS areste] o] Folxof gt
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LLP Condensate Circulation Pump & /3% Stk
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LT Seal Water-&, Line Purge, Line®] 98] W=]8- Seal ¥ Unplugging§-2.= AFS-EIT}
PWe Fo3wAH=
1) LT & 1HE7] Sealant
2) Pump Seal
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4) Solid 35+ &4
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Acetic Acid (CH3CO)20| 2.7 10.3 (Z91-7)) 49 316 =l
LD50:150
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Screw Fooder  —
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O wauw » T Ae »
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Hg Vacuum’g el = 2%, o<} 2|7 — Reslurry Drum
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= Filter Vapor %75 AXZIt}. — Pump, Agitator
— Filter Cakeoll4] W95= Hot FDQeN 2Jaix] A
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— CTA 219 2J3} Bag Filter plugging 2 ©]
v 2ol wE CTA #3793

— Tnert Gas F5ol wh 2F=F 2219137~

ZAEQ

I

< AHg-] »

— ROTARY FEEDER
— BUFFER HOPPERS
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P o ~ P o ~
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Wacuurm D —310
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ABC | Centrifuge

e EEay
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e
=

< 31 Y

— Centrifuge™= 0.39MPa(g), 152C2] = & &
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Slurry7} &%) Cakee} F- N (Mother Liquor)
o2 R,

— RVF9] Filtrate Sidei= 98°C, 2.9kPa(g)% &
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Flow ControllerE E3l] &47} Make—up® = - N2
= system3} Ho LS. — Steam
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2% No.O PTA Plantol|l A H.=ul-5o] PTA(Purified Terephthalic Acid) Plant=
2275 Reactor Feed Preheater(E—OO00E)2] Expansion Joint”} 3} %o Hot

Oilo] *FEwo] SAI7L WAIshe] oF 1A|7kyke] ABhEl Abag).

U AbaEd
o 3st=4" : Term—s 800
— Triethyl Diphenyl(90%), Diphenyl or Biphenyl(10%)

o CAS No. : 42343—17—9(Triethyl Diphenyl), 92—52—4(Diphenyl or Biphenyl)
o H H = :150m

— Hot 0Oil Flow(Hot Oil Circulation Pump %) : 1,131 m'/h
o % g O 713 By O 0%

&= A | B | 2R/
247 B2k an = Hl= - o - = S
o oo | T | @ (%)
Hot Oil
: . 238 340 | 0. 1 4 923/0.
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# AR )AL

Al Aale o 4= (MPa) 2%(T) . .
A HE phes Ul 8E o Jep o A A4 12
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S E 33% solid sury o= oA 7] Eees Tkl ASo® o] B
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Compound A2 wAF | B.P(C) FL(?{V(\; /Eg;r £ (}VE:I%‘:)
Water HzO 18.02 100 2431.3 3.7
Acetic acid CH3COOH 60.05 117.8 41773 63.2
4—Carboxy
Benzil CsHsO3 150 319.0 163.1 0.2
Aadehyde
Terephthalic acid CeHsO4 166 377 21581 32.7
Cobalt CO 92.95 105.6 0.16
Total Bromide Br 80.91 11.1 0.02
Manganese Mn 54.94 4.4 0.007
<X 4-2> LAxA
Total (kg/h) 66072
Volumetric flow (m'/h) 66.43
Pressure (MPa(g)) 0.85
Temperature (C) 146
Density (kg/m’) 994
Enthalpy (Kcal/kg) 4490x10°
Viscosity (CP) 0.28
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@ Pump seal flushing®& wash acid’} &7l Arecovery ¥+ acidE AF&sto =

215l solid7F gHr-=o] S Ao R FAE ] plugging?] ¥lo] =,

1) Pump A &4A], AL pump &%, ES AW B 9] hand switch 2 B5Fo 2

oN
N
Mo

2

o N
ut

=)

B geati9] slurry 12Fo g WH o] njztEo] oAb

AL

fl

Acetic acid®] F==2 ALo] AHY BRI 59 FHAte R XA oA
3) Vent scrubber(item no : MP—80)2] X a8 A3} oA

485134 wmsw@
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o

7}) Vent scrubbing system

@ ” i A »
Fire water
Water 4 }A{ E

4—| PSV header

Source
containing acid

MP-90
Vent stack
MP-80 pot
Vent gas scrubber

<71¥ 4—6> Vent scrubber system

Azeo column
feed tank

Intercepter sewer

1}) MP—80 scrubbing water <A 33H(FIC—1869—2)
— A7A : Min. ; 1.2Kg/m

Max. ; 1.6

Avg. ; 1.4
- A=A 5 0.2Kg/m

T} Vent scrubber®] scrubbing watersko| A4l B]s] F=5(FIC—1869—2 FHE)3F AE]

31
[¢)

=

= %3 9o AA] vent scrubber?] gast 7] E vent®] il gasEo] A
rroo =%
O

5 7HAAANE] AA 2 0.67%)E ] F4.

=

4) TPA &4 Wl 7k~ w259 o3 44

=

71 Pump seali-91, AloTMHE. seatF-9], 71E} Yi- ZIWAFE] & A7) A7t

tgo s oAl

£

) HACE F2]Ao] 3 &= F&59 7Aoo &2
) &4 ZAAH HAC o5 =2 ZdxzHo] dAA3] &3

%@%Dﬂ@



4. PTA FA9] AaiAbg

o Pump9 7|44 Ale B
o Control valved] #Av]Z A

o Vent gas scrubber®] AsH7% T+ vent stack pot(MP—90)°. & A2

[ AFLYA] © 2002, 6. 16 () 13:26% 74
O AP d4 0 004 38keH(52) 00 PLANT ZAFY= (100KL-&%)
— A2A ﬁ‘r} oAl 005 OO0HH 4]
O At © e gl
AT 0 1107 (AA F3)
[ P STARIBCS

o 003t HF) = A1AEF<1 00 PLANT(TPA)Q} 71&27e] TIE-IN 23S 93 7]
el sl ArIRszds AATl A=

A=

Aasteley e za@
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o A= 00 PLANT ZAFEI= (F—0000 : 4200IDX7700H)2] 310 5832(G—0000A/B)
EZHoA Agelare] £=3hldt (29 o 882 T 22717 B0 vl

F3l sido] AR dulyo] Agu a7 F03)

AR A A NS FAI8IAL E Al o Eke Qlslo] B 0] X]

& ok 1.5m AL FASF AA|7F SHELLY #e)3.

HES B U] Sk 3 A3skg o AR ARle] & FYHoE 5

( mlo

o
)

il S o

o

of Xz}

i
1

¥ AlardQl
O AFEAS] AFE(RADES AAS A &2 el 712G A A
@ 93¢ 9449 we] BLIND(H®) 1|4t

4.4 TPAA|Z=FA 2] =19] ALalAH]

1) AparRkAzl e

=
— AR A JE ofmltRE QA GAE)
- A% st
- 54 37



4. PTA FAH2] ALaAH

4) ARarZdsk

Al ek ge] BOALE 1% oA S SIsh kg 2]

-0 o
2 7K ATste] o] 39MPael mEsle] 719he sk Y1 AABS A2
afel] o] IS 2ol 23 TR P 487 (sllencer) el 717 5

PEWA 28717} shdste] He9 4ol Abgshs Aart BAsch

=
— G L AR ofolAE, A
- % A
- 23 23
2) ¥3)=27]

3) A - A
4) At &
HE| ZEXH | Z 2 B) A Z 3 Aol A ARkl 30340l WkS-7]o] o] Ak53}

31 7] SH9] o] AR} Stobaly] Wl oS SH ol el
i REsHs Ak TS

Aasteley e za@
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5. AR aLefALet

@ )

PTA Xﬂi%ﬁ% A PdsHA| Al ook slar 2] F4, PX, avkerE W S
FHoleke] Ahas ]S flste] Wk Tl thale] 714191 A3 2 algAdu]el s 7|
solof .

O 2242 Fgal A% 0 Al sl Bk vlRe] R A
A FolE 2t 22 el W 1S Aol oelns: 24 T elr)
Soll= 7SR 1S AXstaL 7 A B = v Bl Adske] &
Al 24F 75 ARE IRIE ¢ JEF stofof gt

O Oxidation Reactor System®l] Oo7} 2 F-UA] P—X<9} 23727} ZUbHQE gXdste] &
wel FeP7h GlOmE Ak RS 3~a% ol FASHEA MUY e olsh BER
2AE AQEAE s,

O Oxidation Reactor W4-2] ElEbs Clade’} L ¥R Fe= ] ¥ o]of s, stEA] SA
A7} 7V ESE BEUHY & 4 Qlojof gt

O z2t gieol i =3 5 A198.91E vetsto] Condensor pipte o=l 2% 54,

Fdgo] gles HAHo A D SAEAS FATE 5 Qlojof s,

O PA $}5719] #F Pressure$} Flow= Vent Valvedl] ©]3l] Surging @02 HE H5H /|
Anti—surge Valve7} 2 x]=|o] PA 9+%7| Discharge Line®] 52} ¢1=9o] WHslo] wa}bA
SurgeddS A== Anti—Surge Controle] Z}sslojof ghr},

O PA ¢5719] &34 A(F, 7]015)2] W32Fe LA ~E2 75 v)dA]el Shutdownell &
%k Lube—oil 3w©°] 7FsES AAEo]oF g,

O Hydrogenation Sectiono| A& 42 FHFTOo R £49] F3d AAlsE Fo)2 g3fo]of
sh, i Tl W S AR oieles A = S U 7
AR 7S AAskal 7E2r2 A4 B 1P ol ddste] A 74 7= o
FE &R0 4 QIS shojof g}

O Hydrogenation Reactorell ¢]3F A|Z3 A& 11204 ¥k2-gto 7 71.2 1
of ofgt FAlo] dojFo=z A MA o] 4

O

O AWM bl 248} B wiA|l 237100 o7k ArjuEld s Hastelr] 913k A
AA Lay—out 24 R WA 22]7F A skeioF it

Aasteley e za@
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PTA A

Hard—Relay= -

Hoof g

s}

S Mechanism &

°
pal

“g2] Plugging 87|

o

RETA

[¢)

T
—a

3l Interlock System=- Ak}

S

7} HES7) AARA
o HFS-7]1(HH&43) A} Check Point

O AL 9]
5.1.1 #-&7]

Jo
—

2 (Cooling) &7 o]H-

=
o

719] EAA

il

o
o

2x

e A A
o H

48] (Steam or Hot—oil )¢

o

al

8

Rupture Disk
7]
=S|

T

System

Sl

+= 73-F- PSV Sizing*] Two—Phase

-
| .

o

-

SIS

o -
)
5-
=
]

7

]

s

)

3lo
)
4
ks

=

=
=2

0]
2R

al

(Side Reaction)

]_

o
S

]PO

HE
37

| 520t AoV AR|(SIS)

3}sta42] Fired Heater¥H&7]9]
« 2 out of 3 voting System 2 A|7]9] AF %=

%@SD{]@

et
Be

[6) ]:]/:g_]j
71(Ad A=) AAF Check List
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| ¥k2-7]19] Temperature Rating, Pressure Rating, Vacuum Rating, Shell
Thickness, Metallurgy, Vessel Elevation, Support ~22] 3L Internal®] #|Z+ 5ol 2]

==
—_—I‘O

O

o
o
ze]
o
oF
o)

0
Mo
olo
G

7Fs del o

@) O
= vhe e HES

3

1)

, 92 Mechanism

Carolimeter, 3-732]

o
T

gl oh=

ol

J
=

O
Elass

gl

=
[e]

of Al whAj= 7}

2l

Mechanism<

[e]
Ih-&-

— Hd

7}

T
T

ato] WES7 el dEde] gl

e 0|83

[e)
k&

2 1

Mechnismel| 4] o]

-
N

3lo]
— 1l

e

719] Ao 57t o= AE7A] AE

°
9

s

g

1 o] 1]% (Boiling Point) Xt} &S

214

S|
=

&

PSV7} |50 glont o) siajol] thv]

T
-

S

A5 TgAe] AFAEMSDS)E &

1

k<)
of

oLt &

719] WHE7]7) ol UA] 35-9U(2,550 Btuhr/horsepower)©]2h=

[e]
— Wk

EEK

| w2} Wet Surface Areadl Wsp| glow

71e] NP7} A Hael

[e]
Hk-S-

a,

e = ojoF ¢

aY=

-(:5_]__

AIA] 24 (Fouling)ell ¢

v o A
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P

730l

71l 7Fs-
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Fodof

°©

]

&l

=

@)

A e

=
L

Ao e oA Bage)

AL LS
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file)

3slo]
1 =

H](Heating Source)=

S|
=

aL
o

ol

or
o
it
o}

710l &= o] W)€

O
[9)

F

Ll

)]

9] Steam

o

=

o}
H

719} AE AlojAdn]r}

O
9

F

R

i

2

7H2= Z48](Cooling Source) S Eeld}ar

B

71¢] 914

[e)

fod whg:

o)

-

[€)

S

1

&

=k

1A (Laboratory or Pilot Plant) ol A AF&SHA (Product Scale) =

*‘Q%

— Adn|e] T} Aol w it
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o] A & it glom et 7] sk

HES-, Ethylene Oxide 5% Organic oxide®] 73-%- 7]

=

11) 7]

olp
0%

1H
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-

D7F A3 well= B

X
S

I

ARl Bkl o] (i
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1
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[s)
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71 27
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=

A

[e)
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a
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3
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4810154 A
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olo:

SfaL A|A

7ollA] Aol e FHAS
AR B A HA %
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1.57MPa(g)

A2 A4
1 87
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H
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— A1 A8 098MPa(e) S ZFBH= ghEE71e] SRl Lo ek o8-S

e A
- FAEAL nAse 9Pl BA, A

o KS D 3507(j3-& &4 743 @ ARk 0.98MPa(g) s 298 8719

AFgEA e e,

5.1.2 57 (Column+F)

7}, Column A 2 AZA] 115 ARg}
— AA=E, AAYE 9 X Rating
- A 2 A4
— Elevation ¥} Support
— Cladding 774 % 4
— Trays: <#(No. of Tray), 3, Spacing, Levelness, Liquid Seal, Weir Height, Valve
I~ 2 {38, Sieve Hole Diameter ¥ Pitch, 12, Weep Holes, Support =
— Partition Walls®] 9%, 9], Seal
— Distributor: 3, Levelness, Orientation, Size, Openings®] <A}e} 7]
— Nozzles: 91%], 7] ¥ Rating
— Vortex Breaker, Baffles, Wear Plates
— Demisters 9} Coalescing Screens: 7|, A&, Support 2 Tightness
— Thermowells®] x|, do], &#H 55 2 Metallurgy
— Level Instrument®] £, do|, ==& 2 Metallurgy

— H-&/ Fireproofing =

L. Column AAFA] 118 AR}

— A&/t A] EukkAE 9)s)
— Column®] &1l Sl WH= 244 e Aol Aojd 4= A=A o
— Columne] ¢t&o] A9 7%

- BRI} ek

 FHFol AP

» 7HAAATE AR
— Column® &%7} =& A9

« BRI S

%@SD{]@
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« 7FEAARATE BA =T
— Column®] Q18}4 ool A &7 7ha2d 2 ofol gk kb=
— Column W4-2] 2k FE5 A = QA ofF-
— Column®] A5 dWH 79 FAEFE 913 Columel Platforme] A=] =%}
A o -
— AA el HshEu|7F Eo] QhEA] o -
— Low Point Drain®} High Point Vent7} Z&3] X =] Q=] of K

— A % AHALY, PRD, P&ID/e] =] el A Wol M= AA[sh=A] ol
— 4| B WALk PRD, P&IDS9] 45 Bl FHS 2o M= dA[eh=A] o

— Heat Duty”7} ZAIEO] A=A oH-
— Vibration CheckE 3}3+=A o &
— dugr]e] FHRIAS tinlsto] bW B IE AAs] HAE A=A o

=
— k7)ol Tube Bundes 7o} Bg 495 tilslo] g7k S356] Suw

2
ojslZ A
- EA/EA A
« HAAALGE S 0.52MPalg) (59| 2740 23" o]l 4-9)
o Hu7e ] 118 = Haeg = 0.177MPa(g) & gt 74 & & 5
Al A8
o 22 0] 68MPa(g)E Z¥sh= 7% A= 9] 1.05H] B e
FHell 0.68MPalg) & U& T4 T & 74 A&
« Anshy)o} AAE Q= HZ 2] Maximum Shut off Pressure2] %8 o4
* Tube Rupture B AEA] 19| 7o dS502 SV 5 e 45 4
o] AANE HAAF(E= 1 §i)
* AAGES e T 52 oS A9 GaArEe], AR tE)
— 77} Vessel tholl AxE o] & 5

Arekee A ﬁﬂﬂ%?ﬂ%‘@
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: "éﬁ]%‘a AHE Vessel?] A3 + high liquid level static head
Vessel doll AX|= o] & 45
D AAIE = FAE Vessel®] AAI9EE + high liquid level static head + Line Press
Drop(at Rated Flow)
— WoF Tube Rupture’} ABZAES 7% : 10/13 Rule(F24 A= 9])
— Pump Shut off Pressure
2ko] Zerod 7%-¢] Differential Head + Maximum Ps

L | B R
« A= Channel, Channel Cover?] A& o] ASTMS<l uz} AAEUYEA] o F (A
FHuol mE 2 AgAdS aystodor 3
« 58 5HH Sheeto] Aol ASTMSo| whe} AAHE A=A of 5

o A

Carbon Steel : 38 mm©°|’

Low Alloy Steel(Carbon Steel — # Mo) : 16 mm ©]%}
Alloy(Chrom — Moly) : Alloy &=l ulz}

Austenitic St. Steel : I Q8

2t AR
« AR AREFASE FA oo g ol
« TEMA Class '"R"¢] A-&& W= C.SAA 2] Pressure Part 2]+ 1/8%1%
o FET FAof Ao AL (FA A HE S AlloyARE)

u} 100% B33 HAHASME Section VIII)

« Carbon Steel : 32 mm(11/4¢1%])o] A4t
« Low Alloy Steel(Carbon Steel — % Mo) : 19 mm(3/4%1%]) o]
» Alloy(11/4%Chrom —1/2% Moly) : 16 mm(5/8%1%]) o]/

« Alloy(21/4%Chrom —13% Moly) : & 7 A&

« Austenitic St. Steel : B2 Q

» Hydrogen Sulfide, Hot Caustics2] )

« Lethal Service Case(ZA&E22 49$)

%@%Dﬂ@

Hashe A%

il



5. AARA] elAke

» Pneumatic Test Case(7]4A &S AAISH H9-)

it 4 54 (ASME Code)

100% ®]s}7: 1.0
Spot H]3}7]: 0.85

* No Radiographing - 0.7
AHL9] &4

NON

A}, Effect of Fouling

o Fouling®] Y 43k A2 Tube Side®Z Service
~ Tube Sidedl] AATIONT B 0] 9JFo] ©
517] st
o Tube Side A 4 HH7]|+
— YZ+4=(Cooling Water),
— XA A (corrosive)-FA]

A A E(sediment)©] Y=

— Fouling®] & A

— &5+ Z7|5 Shell= E3HA|7IT}
— Condensing Steam< Tube Side® E3} A]ZIt}
— G d3H HAas) a8l d/ETolA = Mt &

= o 1

o},

oH

H=w

— A=) 9 Anjalka) o] Augk]7) Shell & Tube Typel 2 FA]H o]

— Heat Duty7} EAIEH A=A o H-

0 ];]H_TL]- =t 74];(]-1:13:]
- —571 = %7L7H

45319)

Al

A3} Shell SideR T} H A7 0]

Shell Side
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— Cooling Water7} &%= W327] 2 §5719] 49 W24 59383 Retunill#Ao]
o] Bypass #j¥&lA 9] 3 WA Y 5
5.1.4 AA(F%5)
7h FaFAd AE

ohe k0] 1ol SFdshs Aol AEA olele] ¥ARS Aol ol

W, A=A} o] AT

mlo r
)
rir
Ry
i)
o
S
>
ofo
ol
ok
s
o
)
ot
v

(1) SAzANA F40] #¢Fo] 0.34MPa(g)ol o] o)

(2) WAFEReI ERER 03% o)4e] Fupa(Rs)E ¥ ok APELS
A 8715 L wnE

(3) 10ppm o)<l SFelag sk e 589 (Sour water)E FHshs 8715
I s

(4) FAREE 5% oV ¢7F=oMF(Akanclamines) & 23kl = =4S
Hushs &71F 2 uldR

I
. 12,
L)
o
~
vl
:?é
E
4
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TOTAL PRESSURE PSIA

TOTAL PRESSURE PSIA
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1000

100

0.001 0.01 0.1 1 10 100
MOL% H2S IN GAS
1000 10000 100000
PPM H2S IN GAS

1000

100

10

{OPSIAPART]
PRESSURE::

0.0001

0.001 0.01 01 1 10 100
MOL% H2S IN GAS
1000 .

PPM H2S IN GAS

10 100 10000 100000

<% 5-1> EA7A H2S %o mE 38t
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Hlo] A1 4797 (Nelson Chart)ol] <]

FAo] Et(kg/er.A)

2109 351.6 4923 562.6

105. 140. 175.

70.3
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Wee(Surface Decarburization) — — — — — —
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%]+ Demethanizer/Methanator/MAPD Converter

R AL

1) AR8-3] 8= W4l

) B

(7h) A
A A A2 =9
A—283 —291C~343T
A—285 —29C~482TC
A—515 —291C~538T
A—516 —45C~538T
A387 Gr 2 —-291C~538T
A—3877]€E} —29C~649TC
A—-240(300A14) —198C~538T
(Wh) wf
A A AFE2E WY
A—106 Gr B —29C~538TC
API 5L Gr A,B —-291C~538T
A-53 Gr B —29C~482TC
A—333 Gr 1 —45C~3437C
A—334 Gr 1 —45C~343TC
A—333 Gr 3,4 —-1001C~343TC
A—334 Gr 3 -100C~343TC
A—335 Gr P1,P2 —-291C~538TC
A—335 Gr P5,P7,P9,P11,P12,P22 —-29C~6497TC
A-312(300A14E) —198C~816T
B—407&514(Incoloy 800/800H) 816 C7}HA
B—165(Monel 400) —-198C~816TC
B—619(Hastelloy B—2) —-29C~4277C
B—619(Hastelloy C276) —29C~538C
B—464(Carpenter) —29C~4277TC
B—474(Carpenter—20) —29C~4277C

Arekee A *JM‘P]%@%}Q
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e A A o] AR R o

1) 23]

Naphtha Cracking Heater
Methanator
Methanator Feed Heater

2) A=A

Demethanizer ¥+&4dH]
H2&CH4 Separator
W7 H A

BD Retrograde Drum
Off Gas Exchanger

n}, vlsbz] ZAAF (RT 100%)

1) 718

=
=

ded FHAw vl S

2) A o

42 A 487

T/ 38mmE =Tl whAa 948
T 25mmE Z23EH= A

—_

713~
4

e}l

3) A

Charge Gas Dryer

Caustic/Water Wash Tower
Propylene Fractionator

Super High Pressure Steam Drum

Binary Refrigerant Accumulator &

%@SD{]@
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CausticS AA

— UFEE719 B § AR Ao TS WA flsle] f5E Y=

2) AR AL

— E‘Oﬂ;qg] ul ;q_e Ogj :rL'é,:-g—fg Xﬂ7ﬁ5]' )\]_EHA FJ_/\ZJ_
— 2H]l2]2v7 o™ NACE Causstic SODA Service CHART®] 71558 Alsd7o] nigi=]g)

Caustic Soda Service Chart
Degrees Baume, °Be”
10 ;5.4 20 25.4 30 a5 40 44 50.2
280 $ + I -+ ] $
260  Application of Nickel Alloys (Monel, Inconel)
to be considered in this area
240
220 \
200 s
=
-o5 180 Carbon Stee
E Stress Relieve Welds & Bends e ]
e _\
= 160 —
=
£ \
< 140 .
g \
= \
S ———
100
Carbon Steel
80 No Stress Relief Necessary
60
40
20
10 .
0 10 20 30 40 50
Concentration NaOH, Percent by Weight

<719 5—-3> NACE Caustic SODA Service CHART



PTA A|Z34

3) tiAdn] 3wt
— Ax] : Spent Caustic Coalescer &
— 83 : Caustic Soda ®j¥%

2) AA g

— KS B6733%-%4 109 14

A FA B A

38mm=3}
Auter A7 | (¢ 32mmz 38mme)s7EA= s 95T olake] o, 1 pP-1, 2
2] oo Tdxg AA])

A7) 16mm=3} P-3, 4, 5
AR H o FAN 1A P=6, 7, 8 11A
ST =

16mm=3(d, 95C o) od F- &3 39+ A2l | P-9A, 9B

o AAE=TE —45Colstolal A3 grol 5181753 kel 0.4uH o<l

3) T/dAH]
— Craking Reactor
— IB Storage Tank
— Boiler

— Deaer

%@5&]@.



5. AARA] elAke

— Superheater

— Preheater

5.2 XX HEARHZE)

b fl- A 53

<

— P-X 22k NBA, 74> 59] sy, Fdslelal 3 545k 5 2uiskels] dlolg ol

A4 of %

~ P 2L Nelson Carts o]430] A% 2 AL 5E0] ThE 17k 54

= HAE
(mm/yr) FHE o4

+
offt

755

-1

— 25 917} = Compressor S0l XsAME AXJsto] 2s WA HH7}
=]l AFEAA =S A ofF

— YAIH3L 9] Cavitation RIS $5F] Pump Suction B2} Reducer= Air Pocket©]
A= 4] = Eccentric Reducers AX|she= zlo] v 3k,

— HEZLS

123 ey | AR s AR S| “URER o)} 7)Aukep, H]T(TYPE) 3kl = ut
Few(Ex d IB T3...5)& 7IAsh= 2ol whar=gh

0.

— oW H = 71 Worst3F Emergency case® BlEHel 7|& ofF

— PSVe] YR 15110 Aelg £ e AAGH NG s 2

=
A o5
— PSV AA 2 HAetdd AR A PSVE] Static Head 2 viE824+2] Back Pressure®]

Arekee A ﬁﬂﬂ%?ﬂ%‘@



PTA A|zx=&dH

af, v 2 7EA7) A
- HHTJrELE 24 Al AgfAe] A A AR e} Pressure 2 Temperature
7o HE o

L W A R
» v A AHE Grade &5
Pressure—Temperature &
>

A
H

— ANSI B 3137 SJ%k wpeE AV he A& #8315 P A1gIEo] ok i
AAdE e 1 o

1

P- D,
2(SE+ PY)

=

t ok Rojtel] o' A
Do : B 2e] WA &
P WA b

S WA 58-eY

— A BE 2)H Coating @ A2 5 WAIxg] o F-

— FARANE WL, WS, oS 7 B WIS W) A
Alskelo
— ARES B, $AXAL )2 290] tig IS 2 St Down %7

AL P&ID HE
— RES71l AarE e ST ofE FAsle] Aol <

o)1=

}\
SAPA(TIO) , AEFFAFIA), A2 ] vl A4 st 0 s
S FAT P 5L AP I8 SRS, s 2 )

o] AAZA AR (HLH 5 HA], Size)

%@SD{]@




5. AARA] elAke

— Wk37]el| Titanium Clad }<=0 541 o)F TA)/ksh 2 B2X](Shut—down Logic)
715l rAET A=A o
— WZ(Cooling Water), 224 712=(N2) 2 RES-5Z2A](Short—stop)= o] bt
H AHdME 5 Thestes I ddd A4 o

— Distillation 5=+ Splitter®] &Fa/Ml= F2=] A= o] F-

— Histe] ke W QR = RS Atk (SHAHS] 1 ¥ 15 m) Day
tank 5o XA AA oy

— Hk37]of] AX)5]= AT Vacuum & Pressure rupture disc HEJZA 244 23
(F/)7HA A 5= 3l Aew A of i

— =EWEAR(PSVY, RD) 2] A3l Block valveE A X644 ¢Fki=A] o] of -
ok Block valve”| A X H 1S 7d-F-oll+= PSV B+ RDE Dual Typel & AX|5}aL
CSOH o7 dx] ofFH

— PSV W&+ ket FAR fi o

— PSV $¢to]| Back Pressure® PSV7} ZHs ESA 7} B A] R A of -

— PSV Discharge port=5-E Seal drum7}4|9] == nljol] & AA = Vent
Header®] 574, 53} 2 F-2AS ows}7] PSV Vent Header®] Elevations: 271
37 Slope linel & A o] B

— Silo & PVC Power AdW]ol| thsfe] Foway XS HE o4

— 22k 7P At AP aE o] WAl (Dike)oll AX|stat, F3tol] 2F

] AT oldd 4

o}, g4
— WA E7)EL UL-17099] oA 2A7to g2 M= Zo] nlatz s},
— SISSIL 4§ iy 9 gapchily 5 78 7] 9 Apddn)e] Yis2E Wisl+

2ARFe] EFA7IE Aol whrA

T

(e}

BRFHFFANA ARE-E+= Load Cell, Hoist, Local Control Panel, SAEA17] 529
Anjol tjslo] ERREY ALgor A -Bslojof &,

Aasteley e {%q



Mo
Nd

s

PTA A

Az
“pglo)
ES

)

]
g

A
A

AL

Hi
]

3
o

°©

3

&
=

‘(_ﬂ

b4

}

<)
“

i
o1
.

R

ol
ol o

o

=

H

2

AL A7 e =]

shojof

O

=
=
==
=
O 3 =%
[ il

Al

to1 Al

BEEREE
o

Is)

3]
=2

X

AL

e}
°

2)
s

| THz
a1

S} List
AXA

o

Joi

APk A sy Alel] TR

3=

R
A

7h A3 TR AR

715 50] el
o At ALk

|75, = B AFAEY Standard H5 2 o5

— Emergency Shutdown Zx}A¢] ZHA o H-
T

S| o]
&
=]

=
=

A

&

S
a

Al

A

T

Z
]_1:1
A o

A
i

T

3 2
3
78
o}

=

Step'H & Matrix

=

[€)

=
o

3} Main

| o
Hlof]

s}

94

A

]

T
.
2
=

|

5
14

&
1, 522, 9

-

s
Fofof

— v 2 dn]o]
A

H

)
2| AA] oA 7

AAAA
~ 915

<
-

— npgR
o

2 771
o

%@SD{]@



6. 9194 Wb e Ak

@ 5348 A g A )

o 79 1% (Check Valve)o] &= Nodew WF=A] FESFo|of 3t
1% 59] 9138 (Steam Tracing, Electrical Heat Tracing)©] )+ Node: Hi=
HAEstofof 3
o] 7 =& 2 o] A7) 2 HAE A st o &
o A4 Y17 A vE O R TPIAUE 0E AAdetal o] & EdE 8714

off
£
™

@)
o
nob

et

o Input #A] wj&ol] thar] Flowe] as well asE FHES}o]of
o Qutput #A] vj&hol| thajA+= Flow?] part of & FAES}e]oF s}

R Fwel w599

2 FHFol wl H2 Attacke] 9134

o Down Stream vi3ke] 3} Sof k2 1.2 319F0] 24 Hydrocarbon TR 75 A
e

o &9 Flooding

o ¥H37] Clade &84 (BEhT, Glass )

Afrateted AAlE {%@



PTA A|zx=&dH

o Over Flow

o AHAAAA F-2 FA gk A7 of F-
o PSV &% A4t Senariod] 44 ofH-

o Design Pressure 244 of &

o Design Temperature 244 o]

o Bottom Line Pump?] NPSHao] 24 o5

. du3l7](Heat Exchanger)

o 3FH Sheet9] -2

o J+H.2] Pinhole

o 9 shAjo| wEHE 459 A8

o Heat Exchanger Z19-&+ Block Valveol] €]3F Cold Fluide] €% %=+ Vaporizing
o 5H9] Vibration

o Fouling®l|l ¢]3} Efficiency & %

o Thermal Expansion Jointe] Ax] of &

o Flashing®l] ¢]3} Erosion & Corrosion A of 5
o Shell & Tube?] Design Pressure <44l o] -

o Shell & Tube?] Design Temperature 4784 o5
10/13 Ruleol €& PSVAA] of 7

o

o}, Wk&-7](Reactor)

AasE STt wE wkgr] Fdkel 9194

Channeling &7gell 98t 5221 Overheating

o Zul XA 2] Regeneration Air, Instrument Air ¥=5+= Plant Airsd +¢ 74

o O]AEES WHAIA] &% W olE AR A|AH LA

O

O

o NISAVEIS A A 4 Qe 2ol SRR e AR Sbs o
o WMFEFA WA} AFO

o AA|hell Wshdn|z} wo] li=A] ofF-
l?‘

o Shut—Down Interlock A o

%@SD{]@



6. AEY A7 T AHR

2}, 7127](Dryer)

o

@)

FH.2] Hot Spot 5= 1. Plugging(Coking 5)°ll 2]&F Tube Fail A Zke] 1514
Dryer2] Damper z}gho] 2]l Zuk 91354

Dryer Start upA] @33 93k HH OQOutlet Flangeo| A 2] Steam Leak
Dryer Plugging

n| = ZAbo] o]sl FLAl Wl Zuke] e A

d

Dryer outlet®] Powder7} A ¥ A] &= QAR of 5
Dryer Purging Sequences : O[3/ JEAY 7Fs STA] 23 2917171 A H A
B WA Axprp A o F
Off—Gas®] A E s 5451 N2 GasE AFs 2= FUE = A5+ HX
o -
H]FA o= Auto N2 Purge 7|5 o]5-
TASHY a&S 7AE] 9% Off —GasH-3H} 2% AlA Q] Ax] ofF-
A71Ea Tl vk Pl xA] of F
H

1000psiES Z¥sl= ¥otol] sk Zof

FAbgo] x| of 5
Dryer Wi AHAA] AR Fo] AHizel A=A o F
B2 A] Shut—Down Q1B 4] o] K-

2+=7](Compressor)

Centrifugal Compressors¥ 7 Dynamic Compressorol|4]12] Surgeol 2] st
Compressor 3} HFA]

Liquid Carry Overel]l 93+ Compressor %4

Reciprocating Compressor ™-&

Compressor?] 93] 7

H|AFA] Lube Oil Supply System®] ZAA]

Oil AlZ¢] Cooling system Ao 5

T FHFol e Systemule] 02 g5 SHAX T oHHAdA ofF-

Vent Gas Compressor S/DA] HE-g-7]9] Qe ils Al ZXx]of -

Seal Oil ¥go] FAY 257t =& ol AH R s ZA] o

Suction Knock—out Drum®] H$17} =& 749 AR 2 s GA o5
ES 257t 55 AT AR 2 e A oAF

ol ELE Z2 FA GA AR



PTA AZ=TA
o SBH LW, o] ¥& AT AR L AF A R

33 (Pump)
o o] A3
o HAX7} Minimum Flow ©]3l= 4 ] Pump &%
o &3 A EFFHxo] YA W I AE v

o A Mechanical Seal Failx] ©2] Hydrocarbon T

AL g2l A
o P=X, 24t 53 2 Hydrocarbons 5ok dulghrlol] tistol= danlekr]o]
Tube Leak H=+ Pinhole 243 A] Hydrocarbon®] Cooling Tower= 4 %o] 37}
HFAEHH Steam B+ Condensate2] 2.3¢] o m = o]of tist A HV=

Tt eE stojof 3

%@SD{]E}.



(]

B el d A

6. A4

4. NACE Corrosion Engineer's Reference Book

o

4

6. &4k a4 PTA Plant 374

7. Sk Hj

1%} PTA Plant

<
o)L

8. =4k KPAvZ PTA Plant 3%

PTA Plant &%

fo1s
oA
fo1s
oA

9. o5 b3t

Ho
=K

PTA Plant

3t

A A

o

10.

ARAL ZAPE LA 1996~20071

13. SAF X EF

15. 00 PTA Plant A og

Ciaiee:!

7} 5ol 2

3

o3y e

=i
=~

]

VAR R

=

AR LA A

16. =5 5-01A] A|2006—27%. -

o

19. KOSHA CODE

A

458512



