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(Source:Nitrogen No.191, May ~ June 1991)
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AR TGl ANBoRA HERTHS BRl AXNA =t #Fel o F
o #EUY T THS REFE Aol BATHS AAse A B EEtkst=d
A7 9 £ BV & Aolth Y HEML THT RENMIE RES=
AL g gol otk A HEE ol BAFAITFHES BEALHAC LEH] dAE
ol M Al THS FBEsIEHE BEIHS ®Hests 2 20 mHol 849 ¢
Z2A Ho RBEHE S oA AEE gle Aojth 1oz EEHERSS o M
Fel A4 & vFE Aol el 2R F9F Aotk MmELAS 2& AT
Az o A AL WEA Sted LEIA T @EVE DoAAe Ae Pl
Aol 71 U

(1) BHRERWR

ERENTH &3] dRYLMTHS AUABEEe] 7P &S THold. XAZE:
v ovzele] A" g ZIET #Eag 1,000t/d9 dRYOlTHS 50MW B
o] BEAA 43 2Y L A oA HA 254 E DME ZE WY &
BYolTHl HEd Holth #HErvl e wiel THES #pFkol WIdstn E45
HA7] g AR ok a2y tfREe AS #gpEe]l 50%AE ol U=
Sun Aztste v dHlEE AL olvden dA Aulxe Eovtn e RFL
£33 hEshd #ahdo]l T5%AEE Hoh A8 oUA &S FERE/ =1 A 4R
HelTH Frrl wlg =871 Wi gl Al dmYolT#el gkel ol Fgol vi¢
AT HR7F A ek " ZEREEEES HEM BEel Je IH
#EtE s JMEAE e A SRS AFS vm A AHelth

Frif dEUlTHY AUAGHHE b U BRKES wHgHoR BATH
o HAsA ALFE 57t Ak KE ol AS5E I Heed B WHESLS

THe WY oA @gkEsta 7] dEe 4ES BRI RHEE ®&MLst
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=% 98 @Az IgEEtstn st BB ste Aol 49 Fdoln. =8
olZe] MZE &Iyt B oA REGREMES FAHd Beol AXA =
7] Wl TH FBt FHROE HEE st Aolth
EF LR BES BeT £ 1R XB drYotIE TRYyES HTade
BHA o #EEE Ygedl oleg TEKE] ¥S LA REY PEEAM 2
H#Fol Atn FANE AR KEM-S EHIA I & Aot £EFEC AXE
ik

Ae Az

vl o} HAR FETE HFE Bol Hedl a4 ITEHEFS

i

AAE THS BEBEAKY F28 J1BEU ASIH EHS ATHE 01 2 Bk
e A9s d4E Ao,
£ TRuBIN BES #HS = A KEEAY EEMolD BEM B

Be 2% ¢ 9t FM AEES TUoE DEolAE Ao WFHe|th Table
I gmuobTyel mmte Estnl KBS doletel 148 tem Blolh
ARH oz BHIA 20450l A THE ¥y FHEED 2L B FHBHES

H

OE 104EFA BES st TRHES & F Ate AL LotEelr] ofd

Table 1

Data for Calculating Ammonia Plant Economics
Basic capacity 1,000t /dNH,
Feedstockfuel cost 1,2 and 3US$]/million Bru

Catalyst & chemicals cost |1.32 x 10°US$/annum

Payroll cost 120at 20,000US$/annum 9.1US$ /tNH,
Overheads 150 % 13.6USH /Lt NH,
Maintenance 1.5%0£100 x 10°US$/annum | 4,505%/tNH,
Depreciation 10%0f140 x 10°US$/annum | 42.4US$/tNH,

Feedstock and fuel demand |32 million Btu/tNH,
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& Aolth TRHHS AN THel @ FEM $4He HgERT 94 o
B EMESHS 9 F ATE 2L oue FEMUs Aol SUsTh

Bx fd5xo] X (Pinch) 7l ol 3| Ef = (Heat pump) ¢} o] dntxo=m
2o E¥d BHYs REt HAEEL SIEYZE A 83 L& PES dx
JE I CO, AATEE Bast dEYolIR EEI # N
th SEP 7L o] TR vlX & ghEmolvt o 9r] o] Lol E@rhel Ao &2t
T o] oAl oAl AAME A BRIAEIT Ao

Bt A £EAEY #in, P %E € 7Ee] Mo HFskhe A
ol oy AE W ERE vrn BEBERS AW xt E#HEAS HFHS
71 1%k gAol k.  Table T & M-S HAHEN LEFE B A HFEE
Z4z} vebd Aol

Table II
Evaluation of Improvements in Efficiency

Feedstock cost US§/million Btu 1 2 3
Variable costs(US$/t NH,)
Feedstock/fuel 32 64 96
Chemicals/catalyst 4 4 4

Fixed costs(US$/tNH,)

Payroll 9.1 9.1 9.1
Overheads 13.6 13.6 13.6
Maintenance 4.5 4.5 4.5
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Depreciation 42.4 42.4 42.4
Total 105.6 137.6 169.6
5% improvement in efficiency 1.6 3.2 4.8
New total 104.0 134.4 164.8

Investment allowance based on

5-year linear depreciation 2.64 x 10%| 5.28 X 10°{7.92 x 10°

Notes :

1. This is the maximum investment allowance : it would give no
profit incentive,

2 . The calculation is simplified, but even a more rigorous meth-
od would produce similar figures,

3. It is clear that not much can be done when the feedstock/fuel
is less than US§ 2.0/million Btu,

Table 11
Evaluation of Improvement in Ammonia Plant Nameplate Capacity
to 110 % or 363,000t/a

Feedstock/Fuel cost, US$/million Btu 1 2 3
Variable costs
Feedstock/fuel 32 64 96
Chemicals /catalysts 4 4 4

Fixed costs

as f
Payroll/overheads /maintenance ?giagzgfgy
Maintenance of additional eguipment 1 1 1




Depreciation(cost of improvements) 68.6 68.6 68.6

Total 105.6 137.6 169.6

Investment allowance based on 5-
year linear depreciation of the
cost of improvements(new investment
only)

Us$11,319 x 10°

Notes :

1. The investment allowance is the maximum giving no profit
incentive,

2 . Maintenance on the investment allowance complicates the cal-
culation, At the most, it would be US$ 1.0/tonne ammonia,

3. Investment allowance on expansion in capacity is sufficiently
large proving the argument that economics depends more on
capacity than efficiency.

4 . The optimization would be expected to improve both capacity
and efficiency.

The saving in efficiency as given in the calculations above
would increase in proportion with increases in capacity, 10%

in this case,

HES BAE T UE 4L dDs] FEEY AdY 72 B¢ THA A&E
AEE BAED ol dEYol TH det 48 Kk Fitdll &3] &3

ol HES =ol7]l A% A4S AAsted 2T & B9 &
e E8& do] oYt} Haldor Topsoe, Uhde, C.F., Braunz z+e 7le T

BEES U8 B#ES 292 4% gt awel LCAagtn sk ICIY HT

e
b
flo
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e ohe TR sgEed of TEe on dux GnE SHEEZ x23 @
szeo] QlE olth AEA NUAGHE HHEEE Ui ol 100 & Btuk 2
oe] ooz HAWIT EEol Aths AE Axdolol ik duxgel AW
% A% MUAGHE BHEEES §93 A LPRe ARAR #XO Mase Y
W olAe :2F BELNANNY 224 NE) gl Rolth

BB $HE 2Fo] TR BEL MAE AAA (2F 1) == 4399

o ES vAE AJA (2F I g=tH F7HA 2%z 58T & Utk

<ag 1)

THEY FES s 4L 2B & 248 THEAASE 2 TS 49 %
Hhyelw FESl HERS SUdT AT HREES E= ge dold. FEIA ESF
AE F4L e 2ok

HEoZ E#@E1 e TES HEAR sl ZE dREUoITEL A 7taFd
AFE BEshe Aol FRE giwd 5 ds Flgo] Utk Kellogg THe A% o
A7t KFEE BEKToZAM 2% o4 FEREHES 4+ Ut BEMHSE
AHEE e AFEYel B 7k HHFTREC ded &Y P Y A
|HD e A2"e BE E4 & 2 A& 4 3l Hollow-fibre(pri-
sm) F7lelth #Epyoln KEFRYCIVIE AR & Aldov AHEE & e B
EEA2H S FAARE g8 AFSE L Qe Alagelth spAgto g FXA 7L e
ol AL kel F MM SEEt 17t olgr] wiEel MR gl AHEHE AL oldth

EREATE] AnREAEE F3te 2 ghEA ZFu Wis didstgae
8BS 299 oA »EZF AL FolAW TEHES HREE €& F e Aolth
Kellogg THE2 72 ME& HAHRY £ sgiEstA &iteh KH%E (Water
quench) & Al2] 27t @tel HEE M A GA sted LES o BES &
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B4R Engelhard 7} 4708 @] o1k BiEpy AustE4L MAETES FERE

BS 3% o7 &dF A Hol kxEKS LHEZ A HAS FIHE B
B HES] go]l a0A HIAA grin R e o] TELS ERE/LEES #H¥e
HEOR 9 pPEMHo] ol=ArE g 41 Y

2t MDEA T#o] &it7txe] fFakolu} MDEAYEWKS Hag LFEE A9
BS 29E0 A od S HES EACl UF E7] fqEd dAZ Mg =
g1 ok %% (MDEATH ) & EHEGHES 1%L ES 9A X3 o' RET
AAXe KEolA X Aelth, a3 m=x 71& WH=TRe AAHA e &irt
20 BEEMEE "ZYHZE SAEN BLY LES HEUS Y5 e Lo-
Heat TR o2 #= = Zlol o uighz]sich

Cag 2>

FaelEo BELE VAE REL] 4L AR ded 4A 8 F7t
Jeh AA EEE Y FEFY stvs KKR7Ms FHS fafg@ (Saturator)ol
o WA S FEIAT IRL HEA LES gAY EKHES HEe EH)
W Eel FEdies Muydnh AL BB ITREEKS @B I} X
K7tz A EFde RK7kae BARE I A 22 foiE o fFMEEdN Ue
=, MK v BEACE A7 £ dEREe] FddAN mipsdc SNEI T

)

s

W
5

Ba"Y ¥ 20%c @ANEBERY K#rtad i dodsz ok

KR7vE B dRYol Ml FEY S #E8F oF 0.2Gcal7zbr] 44 U

B = T3 TEBEFAKY ~EJEEZA &EHS 3t A4 BABERES 49

TE I BEBRMET sl dE 7 vk KTI9 ICI #3 F7HA Firt

AEd ol AL AAY Y S mastd TPz T AMEEFIE dow Aqztel &
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FHE S/ el Bamrols w234 haE s Aoh 2EM A3 wE
mel BEhaEECl 15 %74 giEE s Aol TR %k EaES #|imn=
At "l ARhsh B MR WA Aol

HHEIMP AR ERS 2" /7HERE SdozHE 485 Ut R ITH
UM BABRTE SoEth. TE/TAFY &R BPECE &K
o gaRdedAN AAEE g £& o oA HAT 232 IR ERH
= =" gol O HolAA HozA #itgE T d& Helvh HHEEBEFBEWNS Jix
fEel ¥ Formz mEEd LES RHEE d4a"c &8 /7hE k0 FH 2o
W ORKEAA G2 Wge gl b FUbshAl "o 2ZEAT 2869 SR 28/
FHEHE 4/302 EFYdd dRYol dE 0.20Gcale] U rt gigsE s Aol A
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28 /7HERE €95 e H¥e | xHmEHES HEY s S8R TRAPSA
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¥z sfop sith

FEel dEYol FEEY Fite A HEFHAEH B2 Kellogg o 4 R AIK
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Ago] =7l Wil el F oA He ZAolth o F#E T EBHIRTES
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717 E s E Atk ol TREHBEEET ol v BEFMEE AdsiA ¥
e AMdE Azbgty azie]l ook QYIv glol® YREAL oy,

2E ERX gAWt2AA dule B4 LB} BEoE HolN A mEAZSF
7b v #A 15 4o AFAAM dE druyetTgel =it AAA xR M #
o] Ahg¥ TS Benfield TEQIH o] T THEXE HRE & KL= ¢
STHAG. 5EE ITRHHS 9 /R d=AE 2 stere A8 5AEHY
HEH GRES FBHFESI2 olzle] HHH EU I FEROZ e TH 4A K
fel RS dA ook ik A giEE NUX{E (Heat Value) & 29 Rl
Wate] FESte] ok vk EHRTES AUAE gisieie AL EREMNITE A
2R da7taE AAS A F7HA HEKTT LEFZE AR SRS
23ig #oz e gyl wWEelth ey w2 duAiE 7L de R B
HEAY S HEstY dolXe U E gigy (FIF ) obd TRpEe] ghgol E#
921 7197 Aol th

#EH Benfieldw¥ el 14Ql LoHeat T# (Fig.l)elA #olUAe BEE %

#(EEE 2 Rt =4 a5 89) & BEEEY BAHA Ues

1]

A4 29 (Flashed Steam) Yo 2 EME . 358 29 HAEY vgez #H
HAREH oAe AMIY AAl KEF AHEAUA B WPAA FE Aot

Fiol A3 EaRESY & BEAUAY L2238 KRID oIE Si7tx Al

flo

ANAHE L Q2 Aol FRoA e 53 MOEAS Ro= HE ¥rln &
KE HZ2A =HUY. dE W BASFjite] &M MDEA T (Fig.2)& 319 A4
HEg RYes AHgdD Jlom %5 4EE TRHUES Al A 9%
o] IHol o HdAFoIAY Fitrhel AUrh

Benfieldu} T olIAISS BARS =/ GIRE F JT HEN BEIE
(Physical Solvent Process) o8 ulZ47} 9tl #HER S2a7ka  AAA2AH
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(Housekeeping routine) & Al 9= A& LER 3t Zeolth WZE duxzw
I 2 FokE AWSA T EfEHiEe FHE mess duyA A o] (Energy

servey) 2te OhE HEE UEdc F7F ded oA e wEAYA BITHA &
ol THol EEptolu o] W mEES v He Aoth IHEES 8
RE ke HFERD KEHoR Ay o BEs] d&d LH FBES ¥I9F
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