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hydrocarbon
gas

steam

steam

am
m

onia

am
m

onianitric acid

lim
estone

LAN
 29%

 N

w
ater

air

air

secondary
air

air

C
O

M
PRESSO

R
pressurises
hydrocarbon
gas to  35 atm
to reduce its
bulk.

PRO
D

U
C

ER
G

AS from
 coal

as fuel in
the prim

ary
reform

er. 

PREH
EATER

heats gas
to 400ºC

 —
optim

um
tem

perature
for desulf-
urization

D
ESU

LFERIZERS
absorb traces of
sulfur com

pounds
(w

hich w
ould poison

catalyst) from
the gas using
zinc oxide
pellets.

PRIM
ARY REFO

RM
ER

uses steam
, catalyst

and heat from
 a 

furnace to reform
hydrocarbon gas
into a m

ixture
of hydrogen and
carbon m

onoxide
at 800ºC

. 
C

H
4  +

 H
2 O

    
C

O
 +

 3H
2

SEC
O

N
D

ARY
REFO

RM
ER

adds air to the
gas m

ixture to
introduce nitro-
gen and to
com

plete reform
-

ing w
ith oxygen.

Tem
perature

rises to 1000ºC
. 

2C
H

4  +
 O

2
     2C

O
 +

 4H
2

W
ASTE-

H
EAT

BO
ILER

cools gas
byraising
steam

 for
prim

ary
reform

er.

SH
IFT C

O
N

-
VERTER
catalytically
converts car-
bon m

onoxide
in the gas
m

ixture to 
carbon
dioxide
C

O
 +

 H
2 O

 
     C

O
2  +

 H
2

C
ARBO

N
D

IO
XID

E
REM

O
VAL

section
absorbs
carbon
dioxide
out of the
gas m

ix-
ture 

M
ETH

AN
ATO

R
catalytically
rem

oves residual
traces of carbon
m

onoxide and
carbon dioxide
by converting them
to m

ethane
w

hich is inert
to synthesis
catalyst
C

O
 +

 3H
2

    C
H

4  +
 H

2 O

C
O

M
PRESSO

RS
pressurise air
to 35 atm

 and
process gas m

ix-
ture to 350 atm
gas m

ixture now
com

prises  only
hydrogen,
nitrogen and
traces of
m

ethane.

AM
M

O
N

IA SYN
TH

ESIS
LO

O
P catalytically  reacts

hydrogen and  nitrogen 
at 500ºC

 and 350 atm
 to

form
 am

m
onia  w

hich
is  condensed by cooling and
separated from

 gas m
ixture

w
hich is recycled until com

-
pletely reacted
N

2  +
 3H

2         2N
H

3

AM
M

O
N

IA
STO

RAG
E

SPH
ERE to

w
hich the product

pure liquid am
m

onia
is sent for storage
at -4ºC

.

TU
RBO

C
O

M
PRESSO

R
com

presses large air
volum

e to 3 atm
 and

is driven by steam
turbine and tail-gas
turbine.

M
IXER

introduces
about
10%
am

m
onia

vapour
into air
stream

C
O

N
VERTERS in w

hich
am

m
onia reacts w

ith
air w

hile passing through
platinum

 catalyst gauzes
to form

 nirtrogen oxides.
Tem

perature rises to 900ºC
and hot gases are cooled
by raising steam

 4N
H

3  +
 5O

2
    4N

O
 +

 6H
2 O

ABSO
RPTIO

N
 TO

W
ERS

absorb the nitrogen oxides
in w

ater to form
 18%

strength nitric acid, w
hich

 is sent to storage tanks
2N

O
 +

 O
2        2N

O
2

3N
O

2  +
 H

2 O
       2H

N
O

3  +
 N

O

N
EU

TRALIZERS
(first and second
stages) react
am

m
onia vapour

w
ith nitric acid

to form
 am

m
o-

nium
 nitrate

solution, 82%
strength. 
N

H
3  +

 H
N

O
3     

N
H

4 N
O

3  

STO
RAG

E 
TAN

K
stores
82%
am

m
onium

nitrate
solution

EVAPO
RATO

RS
concentrate the
am

m
onium

nitrate solution
in tw

o stages:
first to 96%
then to 99%

PRILLIN
G

 TO
W

ER
in w

hich finely
ground lim

estone
is added to the
am

m
onium

 nitrate
solution and the
m

olten slurry is
sprayed dow

n the
tow

er from
 a spinning

perforated bucket.

C
O

O
LIN

G
D

RU
M

w
here the

solidified
beads of LAN
are cooled
further

SC
REEN

IN
G

 AN
D

 C
O

ATIN
G

D
RU

M
 w

here fines and
oversize pills are rem

oved
and anti-caking
agent is added to the LAN
before it is sent to storage
and dispatched via a
w

eightbelt.


