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R E Bk} : Naphtba 154, 00 /4

Boiler : 54 t/H—3%

FIKHEER 1 43,000¢/D

FAbWER - TIFLH, BWETH HETH.

AT HEeS BFTEY naphtha BEES &
JAsld 29 CO. removal ol = G.V. process™ & 22
= Hholw, mIAEMdE B-REEHTIHLE
A HREAHBERS F KB THA Bl

2. Process #34t

A. Ammonia Plant

AT-E naphtha® HEE steam 7 air 24 HWE
(reforming)ste}, CO, 9 H, & #&Estz, NH; & &
B
a). Desulfurization

Naphtha f:9] sulfur 438 1 reformer & NiO #§
ol #WiFM-E =2 naphtha FiEETH (LF.P)
plant*?* o4 20p.p.m LITE RS naphtha & o}
A H, #Ehnsked 400°C, 30kg/cm? ol RKEAA S4
£ 0.5 p.p.m LIT2 @+,

Comox
R—SH+H,———RH+H,S
H,S+Z,0(cat. )—Z,S+H.0

(R=Alkyl )

b). Steam Reforming

Naphtha 9] steam reforming & W # o]l =2 A
Paoll A miRoz s HA KD, = EUE% é
Be masty] B BRe KERE Hiss
BES HEfFge

1¢ reformer ]98] FUES ofell s} 2ot

m

CO+H,0—==C0,+H,+Q

CO+3H,=—=CH,+H,0+Q

15t reformer o A —HK#EH gas = 2" reformer
ol 4 hot air & HAZ H, o MgEA7 224
£ BE(980°C)F 9o CH, & #HEH Fise] NH,
Aol ZEF N, & T
¢). CO shift conversion

2" reformer o] A W& gas = W.H. boiler & A
A quench drum o} 4] condensate £
o224, steam 457 A HEE 7o F g 17
shift converter & 7k}, 1 shift converter oA &=
Fe, Cr B Lol A 27 shift converter o A1 = Cu, Z, &
P ol A CO = steam 3 XS] CO, 2 = of,
d) CO, Removal

Process gas &= rasching ring &

Bz spray 3 &

2 wmiRd e de
absorber o4 G. V. BH#&} Wiz #4819 CO, 7t
pk=Elth CO, & ZBfES G.V. solution regenerator
a4 HiE, EEoR fo CO, & FEELEAA R
KIHFo g B A
e). Methanation

Process gas &1 CO, removal o] A Br¥z=|A] ¢3¢
2 CO 9 CO, &= NH, #iEgel HEEE ez
methane 1k A4 BrZget,

CO, CO,+H,—>CH,+H,0

f). NH, Synthesis

Methane {5l  process gas = synthesis gas com-
presse] 4 300 kg/cm, ¢ FHRECE EEfEE Fe, 0, 2
FHE o A AR B LA 520°C o} 4 NH,
2 A=

Fe
3H,+N,—>2NH,

o0 0+ (%)
C.H, +nH,0—55 780;—>71C0-r 2+% JH,—Q ol AR inlet o NH, BEE 319 o] 2 outlet
. ow Press. ' .
Hugi Pross. Fow Press Gas Centri- Fuge|
Lrecomposer Decompuser Seperator
i}
High Press: F.ow Press.. . Gas @
L Abs. Cooler Absorber Cooler .

FRSHE
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o] BEE 14.7%~17.9% ot}

BHRE gasE —&Z C.Wej #3] &#sEz, oA
Al e BEERERS & evaporator o] 4] —2°
C 7t %#H= o] NH, & 4s = 32 gas:= recycle
AA BARSE, —HE purge sl AR
gas WL kg

B. Urea Plant
a). & K

NH; plant of| A}-& CO, gas ¢}liq NH; &= 230kg/cm?,
190°Ce] ARUERAA &R

inert 9]

2NH;+CO,—>NH,CO.NH,+0Q
Ammonium Carbamate)

NH,CO,NH,—>NH,CONH, +H,0—0Q

2R MBS BANEC 2, urea AREL 61%
Fikel® NH, @FZEL 100% ot
b). & &

HERESE 2 RER RREWEHELS let-down
AA EEMES o high pressure decompo-
ser, low pressure decomposer, gas seperator, Oxi-
dizer 8] A Z RFE} KEEWES 78 5HEst
urea solution & oh8-9] #RFMoRE, XRREHH>
[P e 2 2o ok,

c) ElUERPT

B R D ERES ol Al carbamate Y} 43fEE
T RFEBHI HHD REHES BUETEFA ab-
sorbing = o] recycle =},

d). #EsE0P

S REEIFIN A ol & #9702 REES] urea solution
L fERl A vacuum generator of {£3] ¥ 80%7}%]
BAERS AT o] centrifugecl A AR B E SR

S widhe BREoR BiRe A HAME <35
= o] F —# % EHFIS] gas condenser of 4} abso
rbent & S FEF]
e). ERIEHPY

Centrifuge of| A W& #55h
2 AAE F¢ kGol rEH BRI topd e
cyclone & A A meltero] 4 FErt,

melting @ R#EE nozzle plate & A=A L
F7F el THE EFTse < &4 Ebss s
ZgLNE =t

valve S

%% pneumatic dryer

—

P
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o] A& biuret MHFEE = oF,
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3. ftFe &%

SFE e Zk NH, 9o RS Ho o #EH
&l wet S,
H, 9 8iEH%e
@ RILKE KER REE:
(Steam Reforming)
@ WIERILKES &
(Partial Oxidation)
@ EWAKIA S5 Hi
@K fi
ol 2127 & process®] product cost =
o},
HellAl 2z whel o] partial oxidation process
< steam reforming process 32t} production cost
7} ¥o7 steam reforming process g A = natu-

ral gas& FURLE 3} process 7t YA E@Hgo] )

FER L

oleh st 2

Process , Product Cost Ratio

Steam Reforming

Natural Gas 1.00(~1.25)

Naphtha 1. 46
Partial Oxidation

Naphtha 1.55

Fuel Oil 1. 62

Coal 1.72

(Sulfur Institute, Oct. 1966)

webd, AR K5 TS steam re-

forming process& Rl glon, EHZHE na,
tural gasE AT KR gass} @A o= 2
ol = BAREL naphtha & A fHfsts &ikol
123
Edhte] el e s TH AMfkel o

THe REkE AR 2ol FiEIA 4, steam
turbine EEEj centrifugal compressor & FRge e
reciprocating compressor® {#HE $F:8 i) L
T BHEY e Ao

KA LREWE) LEUESE KELY THe
WaSHE Bt ool EiEE vl ¢ 4 oo

HE 3,000 ¢/D2) NH, A E T wgEstcn
Ruk AV KB E KBIBEBRS BAT BIEER &
st BUFE RS BUHERSRRIE 48 WEdw 99
Bl A 2= ubel 7Fo] 1,000 ¢/D fBHEF RFEH )
g3 5 gl
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Production Cost v.s Plant Capacity

1.000¢/D

(Steam Reforming Process)
35F >
30+
&ost
N
2
3
O 201
Natural Gas
i ] ! ] i
200 400 600 800 1000
Capacity FT/D (Sulfur Institute, Oct. 1966
5 == 2) Urea T8
Pl 600t/ oy
Capacity | 400D | 600e/D | (o3 000/ Urea T#e MARMS F#712 9o At
C . . Centrifugal Centrifugal
Oézn%le'isxsvgr Reciprocating Steam Turbine; Steam Turbine HO 45 /D
$ $ $ _
28R 6, 200, 00D 8, 300, 000 8, 300, 000 —
Power/FNH, s $ $ 53 t/D . /4 Urea
\(8 (])_{1 $ /K. 6.24 04 05 ‘Zl»rea Plant
- s 580 1/D _ %
Cost$/FNHy 45 09 27.43 32.58 |

Chemical Week. Oct. 9. 1965.

4. [FH EREY RaR

(%
2
[
b}

WUHAA GSE BH R RS Be
£z S otelsh e

1) NH, T

Co, Vent
Naphtha 150 ¢/D
464 1/D

o ——a.

H,+N, Vent

WO | "1 Plam 52.8 ¢/D
1.236 /D 7 /
NH;
Y 590 t/D
" Condensate 504 ¢/D
631. 2
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H.O Vapor 438 17D

5. Operation £2| RSEEL

WIS KB THoaA KHsikd oy p
REELSE b MIREELE ) olol FiEEe e sES
trouble ©] elRlEvl, TES A¢ By MY o
3% 2t

D LG G £% Gas /8 NO 2 NO, &5

T8 start-up i} shut-down o] LB E
inert gas & TRSHEEET dE T4 L P.G
E REAA 42 gaseld CO. & Rz F mHS
o} fEASA =t

o]®} combustion chamber o] BE7} Hom =g
e N, 9 O, 71 FfEsted NO & 4meA ==z 4R
g NO% gas ol #fEsl: Bk EBA KES:
o] NO; & &£KEh NO, & gas F19) k55 fEfst
o HNO; & £ A=, EIHAA LG.G plant

e
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£ j;‘ﬁ;tg%]-c:] flushing, pressure test % R E@ S #

{%38l+ Eglo] air compressor 9 intercooler, syn-
thesis gas compressor ¢] inlet line 2 gas final
cooler o] {BEt gasket o] HNO;of (k3 BEakis

o] BREE A ul o] F Fkstr] Bt L.P.G com
bustion chamber o]] steam € Yol MiEEE=
7 ($7 1,3000°C—900°C) NO 9] 4:RS #Maistz A
e b Ee] NO & KM,O, tower & A]¢ NO, = f%
LA 7i#k NaOH Bk e 2 phifEste NO 2 NO, 9 &
& trace 2 & F g

ol & A%t start-upo] ¥ LEALRE EILs o
Fiicd FERYG MEsk-S GEEECT wo]l BTEs|Z trouble
ol ztobAl #y 14E88Ql 19684 45 EMiwitsRsel pt-Ni
BE FIfste NO & F#gste Ml A S22 A
o] MlE was Mk Hdh

2) Waste Heat Boiler 2| Fouling &

o] %+ naphtha-steam reforming¢] 3% NH,
B TR A oFF sadl MEA %% gled AH
B w2 mAMESY sholct

2" reformer o A 12 950°C Ll k9] AR gas &

& step ¢l high temp. shift converter o EEQ
360°C 747 deojme] o, —# #acifiol Ktz b
v 2] = steam ¥} quench water 2 {BFE dojma)t}

2.
=

o 7| A waste heat & FIFT boiler & 3F%E 3o
steam & FHA 7] =6, 1 reformer 9] ol =

carbon deposit #I4i#l3l potash 7} Sof g},

o] potash(k)Z stabilize 3}7] 53] 4 start-up v}
o} BIRGREY stabilization &b ¢lov}, 4/2] potash
7} immigration o] 2%/ reformer @ bt} 980°C2
Edl el 2¢ reformer off 4] o] potash 7} vaporized}o]
waste-heat boiler 2 7}4 2}7}-¢  boiler tube of] Fo}
ohA] EEE st fouling & o1t} o] foulinge
2[R9 boiler o Ao} #zgiro] FEfLxlo] EEE steam
o o] {KFE ¥ut olz), ohf B LEES
E fEAR doj=d 71 glol I~2EARY THE
shut-down &+ # descaling 2 3}x| o <= gt
2]y 2nd W. H. BE 840 $3%3to] descaling [EEE
H 94 kI Aot
3) NH, 4Rl RARSR

Tel AKFke) HEHRF RS =4 NH, 4
ol Hetd AREY size & AASH . AEHA

BEFA

d

"

T Aol 3HEHe] AR o2 AR gas 9 RiEEHSAKk
3t Fad BELF Xl HRY BESATE
#—3st=] E3le] shut-down o] 2oy distributor L
quench line o] crack 7} A A Bk GG o o]z
Hte] EREREC] A2 MM HeEEES st

2t FEtantel M FREHEE L 3o ABEE cartrige
g oA wHEe] RSt nEA E23 ks gl

2 N

ETHS 1987E 48 208 HmIse] L5712 jEE
Hel oA oelrtA ERL-LE BRKE Folgr

As), KHE BAK THS BREfE ks 2
B e wutk okl $E Hilr who =z B, E#slo
BHEE U Eg BRI don,

=4, 258H EHiL Edolzte RIEE ST B
7 =,

A, $lo fFRcld By ARARS £8, &
i 1088# ton M & &HETo A EEFEKFHE o
upx| sha gl g¥ olel, AuEpel TEMS Wi
Hiolgte Agtrs) e BEL BHFZUSE AF&F
A G713 & vhel e,

=
Lo

*1 : Giammarco Vetrocke Process o] Egzzol® CO.
removal process #12] &hitole}. CO, ¢ MK

fEE otz Ry,

K;A,0;+3H,0+3C0,=—H,;A,0;+3KHCO,

G.V Solution -2 #ES 4Fs=2 Fike] gt
o] B Lo B8 A7)e s CO, Blgzol
T3 gl B 53] Fe HEC HRF Bifh
the] e

*2: LF. P gitefl 4} 325t naphtha RiEEETEo=
. JEORL naphtha F32] 9 2000 p. p. m 9] sulfur 43&
comox I Lol A H, &in KIEAA 20 p.p. m LL
TR REA7 = Tt

EFIPN s

o) B2 vhelshee hX F4 AEFAG 1A 4A

e =
ol Al A= e

arat3et M9 H 1% 19714 43



