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In a process for the production of ammonia in at least two reaction systems, in which ammonia is
produced from a portion of the synthesis gas in each of the systems with a part-stream being withdrawn, the
make-up gas is essentially inert-free, the downstream system is at the same pressure or at a higher pressure
than the upstream system and the make-up gas is sent once through a make-up gas (MUG) converter unit,
the residual synthesis gas coming from the MUG converter unit is optionally pressurized to a higher pressure
before being sentto an inert-free synthesis loop. This way, an economically attractive production of ammonia

is feasible with synthesis gases not containing inerts.
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A PROCESS FOR PRODUCTION OF AMMONIA FROM INERT-FREE

SYNTHESIS GAS IN MULTIPLE REACTION SYSTEMS

(21
ARERGRN—BEROWERERGPEER ZT77E > EZ A

> ERERE T B -FTEHERRR L Mo BER - AP
YO FRE R BIRSIERY - TR A Rl R HR R
THERSNZ EFERG BT > HER—mmRRE (make-up gas
MUG ) BRIt — ZMEE A Z T Re - TR B34 MUG B =3 BT
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In a process for the production of ammonia in at least two reaction systems, in
which ammonia is produced from a portion of the synthesis gas in each of the
systems with a part-stream being withdrawn, the make-up gas is essentially inert-free,

the downstream system is at the same pressure or at a higher pressure than the
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upstream system and the make-up gas is sent once through a make-up gas (MUG)
converter unit, the residual synthesis gas coming from the MUG converter unit is
optionally pressurized to a higher pressure before being sent to an inert-free synthesis
loop. This way, an economically attractive production of ammonia is feasible with

synthesis gases not containing inerts.
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A PROCESS FOR PRODUCTION- OF AMMONIA FROM INERT-FREE

SYNTHESIS GAS IN MULTIPLE REACTION SYSTEMS

[0001] ZAEEHMGEEN—EEEDWERELS T EIEFEE SRR
RREER L I7E - EERSZ  REE D WENELS T Z K IE Not+ 3 Ho->
2NH: (1) EFBIETEHIEFESHGRERES -

[0002)] FMRIZ=EEERERTINE (1) FHaflaZFHavELx
EEEHARHAER - R TEKEIV  KEHRRESREEFRENE (1)
BEME 2 ) - SRR A RS - H AL EBESE (1) ZERER
HSE T O3 E TRy ) SUERARTE TIEMWE | - IER B
% MRS TR P E R R B 2 e B B R R T
REES B E — NS AR KBS RS DUE L RHY T ZURIE -
TEHTERAT T EAFEHER E R AR ES SRR - M GisRiEEEH
FEHRAER (B - RAVR) ZRREREENESEERLE (ORET- 3tk
1) Z Ho Bz NoBHER, -

(00031 5T @e&lEThar LEERRRET A ZEE
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BRI RESRE (BEE) - BELEaEIEaAL GEEE) » BUm -
& ANBEHRE - EREMARRBZ IREERREMERTEE B
RIEFERE AR R o AEE P B ER R EUR &R R AR AR - It
RER I EE R EERR B BEE T - ZRBLNEBRESZ KRR
4 HEEEFS SO -

[0004] BERFNEILIERITE 2SS HEETHERABNE LR GE
B BRI ARETZ 1 vol%ZE 2 vol% Z FI4EEZE 10 vol%EEZ 20 vol%
ZEENERR - AEFESERE R 7B (REFRBRKEZ R
TS RIEFEZIREEMEE ) BFENEETLIFE SR AR ER
2 SRR AR ] B SR B R RE N AL o PRGBS S i Y R RS A R
Bk o DL AP 2 MBS 2 BETE  A R 2 RN RBE AN E AR
& P AFAEE D < B T ARV B R R e 2 JRA -

[0005] EEfH7esmAR T FRARIRE FAEEL A2 MR B L SC At
ZERFER R o R EERPFHN U T RREL 2 IR « 77
THEBVNE 2R R AL SR A G EI RN MRIERR (O
HEABRGAA R Z BRERA) B - R EIRRARER TR AR A
HFEREHEABSEMEE (5 - AT M) i - thikiis &
FAAE R E AR SCERTR R - BRI RS ER BT —
P I FA AT N S RS B S AR R R AT 2 RN -

(00061 SFAEFENIERSTZEREERRAREEEYRE- LEYR
RREEREGSRERENER D - FIPEZ 8 IBHAHER - fER
FEESH R ARk - (B EVREE LB E L rT B EY) R 8k HIRE B
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RE B ERE AL - HNRZ BEREEUAN K BN FURE - RIELEY)S 5
ZERE—ITHRMES GBI RENERE - FRFS— I HEARE
mE - BNERRE JFEHEREEYERE MERABIREES - 5
BB BB SRR AT L AR BV A S MRS - HEUEAENE
EFEHAENLEELZENFRRERBEET -

(00071 DA EEEEERRE LEIRRT & ik 8 o R pA A D 5 B
TIHERFE 150 E2EE 280 EEZ IRV IRIN - NN E S R TIFR R ZAE 50 T BRIk
SRR BN LA A R - BRI E R R e 2 BE =K -
RIEE BRI RS g T Al SRR FE i E M AR A, - R - EXEEHEREE
SR - TEERSTEE - EENEEESE - IWHEIEERaSE -

(0008 &RUERTIAE FIREH {3 F/KEZE SR AR R L BRI B R
AR HERERFR BV BER Z R BT LI - AERRER R -
S RBARERARESR AN AHER - RILER S —FITEY -
RE RS 7 BRE SCH BB E S B T NI TR - (B2 A1 RS 2 B4 S
W BMARRNFEEZS B MEEERER T EEZR - EBRZAT
MR BNRZ B EREBEERE I - IAE R EREMZ S
BERREREFEEEDRE - BRNBEEREN I ERNEETUESES
FREE D —iRm#4E - HERFEEREMEYRE BN L 18
B o RIE - BVE IR B TR BE R MR T R AR R = R
TESCH R P B AR T AR R AT -

[0009] FEEBNRSHET FELRMREERSEPRERARRLE
48 BAEGHEEEERRAREZR - SERRMBREZ S R
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IAREING S - EX—F BT > BERBRERE  BE N ERRLES
e — LR (CO) RS/ (CO.) Mty - BERFaRaS
PR IR A ROERE T DR B S, E R R R s
7 B2 R LA -

[0010] &% SEXEHEREEREPEA LS SR 8RR
DERGibEsEER (FAERRR) P4 3 th | ZEHEEEL ) HiE
HRAERABER  HARE -

(00111 3R CHEARNE—KIELSPETR PaE s -
B—NIEZRG RHBIE S T 18IE 2 ERR AR > SR & B s Sk
RHIEER - WA B B AR T 48 52 K8 T I » (RIEL » #%-T-4F 2k
FE—ERITRE - EERRSHEESE L AR | NS E—REL%
T HERHSHEEYE 2 SRR HRETH -

[0012] DD 225 029 A3 iEREHE SN —ERELS T Bt ER
HEY—% » DD 225 029 A3 AR HEEEC B H AEAA R B /A 4 T e > RifE
EBGHRET - F—aRETAHAREAR - BB 4B T EEE
RS - ATERZERERVASHEEEYE  BERESR - FwE
ZREMES  EEABSCERERERET R 13 vol%E 18 vol% -

[0013] B US 7.070.750 B2 B4 > HIfEZEE I AT H &R AR
R > HPRZEREEEEDWMEERE (linedup) ARELT - BB
US BH] > EH—RAH B ERRE Y — Mo EEE - EhE—Eo5k -
HER THRERAFESNEN LEER ARG B TRE - 5

"R BHEBHARATANZ BEIERNEE - §— AR As T
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%/ D — (BB RS EL 8 N — T S R4 -

[0014] #£US 7.070.750 B2 itz J5AH @ B T 1E R EEERE
BRI ROREWR AT ZSN ﬁﬁﬁ@&“ﬁfé&%&ﬁf’ﬁ%ﬁﬁfﬁﬁ%ﬁ
AL -

(00151  US 7.070.750 B2 HFrfgm 2 75 BT B Z S FE
(1) BEEEREY Bk N ARILEY (G0 B ARARE) NEK
RESHEE - LEWERE (1) BiEt - HIEBRE (1) ZEHR -
F TR LAY ER TN E S  FERITE R T ER T R H
OAE RIS - 7 US 7.070.750 B2 thiBsE] - B LA YERRIRE -
AR AR ERERBANELREEHARETZ 1 vol%E 2 volbZ FIHhE
SENZE 2% 10 volBEGEZ 20 vol% MBS BN B Rie < /T BRBEZE (K
MEAEIFE S R RESERE 2 SYBE - B FE R SRS TE H AL
i R R FESR SR I FE FE AR AR (BN E) M (F - &
AT MBI ) SeHiig EEERES - #R3E US 7.070.750 B2 » EepArftul > 2B J1J5
EAEEL NNENER - EBEHLEMAAFENERRET -

[0016] ZREHIGENTEN EEE (1) 2/ TEKERSS
SRS SR ABAEENEE - B TRASENE Lk 24HHE 2 B
HTRENENZ ERRGZENT - SRABEARRGREES
AT (nitrogen wash unit s NWU) SREAMIERETT - EZSHTTRE S
{LEYEMEE pom 6% - WEE > HNFFEEEEN > SARERRIE
Bikey - BEILEEHERL -
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[0017] FEAZEHIT - 555 T ERRR ) & T HARES ) v HHH{E

(00181  [AIih> AZSBARREN — A 2/ D Ri{E R FE A S SR 2 T
% BEIWMERERGEEAE - E 2R R —BRAB T HESR A
gt > Hop
EZ2VMERST 2B ETERSNART —HoiEE > &
A — BRI
IR AR RIREMERY -
THERGRNE EFAGHEE B TRERERZ LG

—BE7IT - A
KH—m7T R (make-up gas s MUG ) HEH#ASS B8 7T — oM {H365%

HEPERKEZ MUG ERSETZBGRaIRARBEREE —JEES
AR AT L B PR — B B <

[0019]

[0020] #H7ERASAELEESR B &5 JEE T (nitrogen wash unit; NWU )-

[0021] BERERSRT ZHE LG ERERRESRRGRE R T &
RERZF LI > FrEEVRIE SRR AIE R B IE R RMRIRIE -
REFRESNERFHERIER 2 MR IE -

[0022] FHEERAGRT B —EHNAREHBEEREET —THS
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[0023] EHINERS RIETEIER » RLERETIHE RS - REFEFEE
TBHEWE - Frllssc maeti e e -
[0024] MUG BE#as3 BEITRR M FEES < B A 2 T HIERL S
PERIREE (1) FIERS MUG Bt SHERIESRNMNEEGE% -
[0025] E—HSEEERAEH  EhEUFLET NWU BEXEAS
—EeE (HEE LAE) 2B el -
[0026] SRAEEREIIERER NWU Z & HI0EE » LLinRIE S — RS
S4BT (frst compressor stagefunit : CSU L) chsgpt » Fl A (8 o Gt
(make-up gas > MUG ) $EHA 28 BE TG H— Mt {F5% - [ MUG 8z 5T
(FEEFI R RBEHE ) H MUG #2855 (MUG conv.) BLUSHAIR < EE
(cooling and condensing ; c&c) FE{E—HELHRK
[0027] FEKZRE MUG BYLes BT v S IR AR IREES
pERE (EEPEERR) JHIES " BYEE54UEE T (second compressor
stage/unit 5 CSU II) FiGEH IR BE=EET -
[0028] MFHALATEOIE SRS -
=yl
[0020] == 1 BRRANKEERIEEEEREERZ 3000 MTPD &akis
Fﬁi%ﬁ’:‘#’f%’fﬁﬁﬁ%’%z 3000 MTPD &% kBERA =(EAEBIALZET
HIE 7 SR ASFR ISR B T AV LL I < BRSEE - o~ T A AT REAE MUG B8
2020 E,

[0030] “FEEMEERMENAESRERSRER NI BT BT
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MUG BT & RS - R/ NP T 220 15% « ErpiEpg A/ N BEiBVNRR
HRENVEAZHEE - HEEENE - HIREBEENREEARERE

i L B EW NP A RVEE A B R WA -

[0031] FERE > WS RE(talE RIEERE e -
=1
ERrZeg] - EAIEEESRIEK > 3000 MTPD 53415
MUG EJtE S ERCEFRER ] MUG BT NI Ef | SpCERTERRE

kglem® - g kg/em® - g BRI % FEREZEFIZ %
30 196 10 97
84 196 15 90
192 196 20 85
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EED)%‘—J‘%U 5

—Eﬁﬁ/yﬁﬁ{ﬁﬁﬁ%\éﬁqj%{%%ZEi > Fofp
EZZVMERG 2 F—EFERGRAR B oEEE  Hhil
N —&Bori

TERAEEA EIREERY
THEZFENE DERGEE B TRENSN% LR RGBT
o H

LEHRFETREE (make-up gas s MUG) BB ST — XM B 2534 S SR
HEAHER R E % MUG B BT 2R S R AR X KEIEE AR
R Z BRI R IR 2 — = B -

WMHFEENEESE | Wk HhafeaiekE g REIT

(nitrogen wash unit ; NWU) «

MEFFEEAEES 1 HhkE  ETE—aRAGFRERRER A
Gl

WEREERFIEELSE | HZI7E  EPRTEREHRAKIIN TR E
DIHE SRS R R N ESS R AR (E -

WMHRFRBEAEES 1 HI7E BT ER SR ARG E R EREES
ZHHRLE

WMEEFESAEES 1 H2Iik » BT E—ERAGFEH— S (R
FEEREL T — TN IF SRR HE

WHEFEFEESE 1 THZI7E - P N ”%Z)‘EFEEV\E%J:/B?%%)‘E*E
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A PROCESS FOR PRODUCTION OF AMMONIA FROM INERT-FREE
SYNTHESIS GAS IN MULTIPLE REACTION SYSTEMS
(o]

(00011 AEBAGEEN —BEZDMENELRGET BIFEESHR
AR A FEREZ  MBEE/VHERERG T ZNE No+ 3 Ho->
2NHs (1) EZBIIETEIEEG:a R s A= -

GRIESE D

[0002] fREESRGHECEMRTZKIE (1) MESERZHIERR
JEH GRGREEEAR - IR T E ALY fERRESR EREHNE (1)
BB s A RAe > s2 FAEMPERESE (1) ZEHRRR
HAE TS ilE T iEteaEln , SUERTETE T IBEWE | - A B8
i DE s TIE T B o e AR B e 2 5 B B R R R eC BA M 4 7o
RAs A s — S HIEA R BRI E DUEE A Y JT 2R ME -
IR T EAF R T e R ES S B - M a R £ H
FEHS R (B8 - RAR) ZHRAERESNESEEHRLL (JRR - 3L
1) Z Ho e NoBHER,

[0003] % 7T #e&HNATAaH LEERERE T EZENE
2B FNESE > FFEMEEER TR RAE Z B U E R iim
RS o FEHRIN B IR R MIRIRER R, - 3 E R BRI B
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1065E 02 A 22 HIEIEEaH |-

BERIEREENE CEFE) - FRUERETARD CEFEE)  SE0Fk -
B ALIRERE - FREHTRARZAIKEERRBRIIZMARE A
RELFREFAMTERAE - AEE T B B HMEA EHE R HARY - It
RAPILIFREARER R BB T » RN ERER A2
5 HERETS S -

[0004] BtRFEIILIERNE 2S5 HETBMERRBREARAE
MYTE EREERRETZ 1 vol%ZE 2 vol%Z FIHAEZE 10 volBEEZ 20 vol%
ZEENER > AEFESHENEY R B (HEFREREZ R
TN REFEIREERMEE) BEEENEEE2IME AR ARER
2 5y BREN AN TR G AV ERBE IR AL - L ER BRI I M e R A
i o LR PTE A 2B B R A H Y BB R E AN E AR
RS AT A B T TRV BRI e RS 2 IR -

(00051 HEFERAe T AR SHAEL RIS A8 _F A
Z SR o S Y B RPN T REEE R R
FHERVNEZ R RE R R RE BRI SR TERIERA (O
HEBGEARZBRERA) B BRI AREN TR EREERL
NFEEE A E AR EE (3800 - BT ML) Mg - HLEE
FEAER E AR ST ERN R Eﬁt%iﬁ_{fiéﬁiﬂjﬂjzgﬁéﬁﬁﬁ—
PR IT LA SRS RS S AR R R A R -

[0006] EEENRERTZERESHABESEYREE LEDR
REEREGRBREIER T - IR &R IBEADLER - SEK
FESRH DR R R - HENVEK S ESE T EY R B BIMER

2
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% ) — (B EREREERS T — T SRS -

(00141  #EUS 7.070.750 B2 S J3k » IR T {ERFHEHRIE
BAGHIMEZ BR ARSI FAE D MEERAGRIFREAT SR
it -

CLO0ISY  US 7.070.750 B2 SRRBIR TR L SO I
(1) ESAREY Bk NBRIEEY (G0 - FIERERE) Ham
RS, (LEWERIE (1) BiE - HIERE (1) 2l .
BT BB Y ER PIE S R ERS R R
SRR - 48 US 7070750 B2 3Rl » WAL AYmRRTE
AR R ER BRI SR RETY 1 vol%E 2 vl X HA(E

| EIIE S 10 vol BB E 20 ol T HE S BT E Rl Y BEEE(E
WA ENE I A FAERS 2 R - BRSO B B Rt
W IR RSB (R R R (R &) M (30 - 2
ST 2 ) BB ILERES - #R48 US 7.070.750 B2 » Hpfritial 2 2175
EAEES NHENER  WEEH AR ARAET -

[ZFHRE]
[0016] AEFEHGENTREBLU ERIE (1) EE/VRIEREZSH

HIEEGSERBEERIVEE RPN EAGRENRE L RGHE B
TITVHERERZ EERFE BT - SRR EEM TR RIKE SR
B85 (nitrogen wash unit ; NWU) BCHAERETT - EZFERETHATAER
{LEVTHBIRE ppm F4) - IEEEH - HRFTRERES - KaEERIE
TEtERY - BRI e Rt -
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10602 B 22 BIEIER#HE

[0017] FEASEBAS - W75E T SECRRE ) K " FHFCAAS ) W A {E

(0018 At RSB IARIN —EAEE D MER ARG EFER L T
% REVMENERSBEEE AR R —ERRF L HEESH A
& 0 K
EZE2VWERST ZBE—ETERERRRB L o HES
A —ER T -
SRR A LIRE R -
THRAGENE DEAGEE B TRENEREZ LR85

—B T B
SEHI— WA (makeup gas | MUG) PSRBT —Z M AR,
BRI -

HEPERKEZ MUC SRR ETT I B a AR EAE IR
GECERE Z FIE L R R IR E — = BT -

= BEGETEE)
[0019) & 1 #4a A SinyiatE
G- ViMED

[0020] HETemBG(AELEEZR B EUF 5 BT (nitrogen wash unit; NWU )«

[0021] &EREASERTZE—LRGRE %Ebmﬁﬁﬁ%ﬁé\éﬁﬁ%{’ﬁ fR T %
RERZS I P 20 RI(E SR AT TR ER L IER R RERE - &
REFESNF R BRI RS R GRHRME -

[0022] FHEERZRGRT B ERAREHBRERRET —THS
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