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log Q = a, + a Jog (GDP) - a,log (P)

' Japen Intemational Cooperation Agency, “Peasibility Report for Ethylene and Vinyl Chloride
Monomer Plants in the Kingdom of Thailand,” vol. IT, April 1981,
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de  Q fle mmdesnisveskAnsusiiinifiny
GDP  fio wiAfMUIATINY 3@ (Gross Domestic Product)
P o nmilufesSsveanindenifidesmsfnm (nmiegtiw
GDP deflator)

. *
a,a,a fb ﬂmmﬁqqnﬁﬁuﬂmnmnm:ﬂi’unu‘iagnﬁ'euﬁ]
.01, 19701979
Weflesinnenindesnisifoyiuiveaueiau ca Wardomndgudwio i

o - P '
1 wafl Idnmsiinnednnuangudequmd lusenied ami970 el

RusunftegdigUaedveuentuinsivdatusiuansmmoulssmeuansnuderu

- t e - ' o
2, nmuRe3sves Tndienaues binSuuudnimdst a.m.1579 ot1a 13 loanin
sves IndTnsAdulimdmwnnlugat ne1979  duis simves Tnd Insfiduiud e
1980 exgnshun imdewiiunidnduduves Tndienauit 18N a.em.1980

3. Sarimuniodn Taiiue31983 GNP (Gross National Product) fausid] n.e1.1980 §
My 6.5%”

namﬂvmn1s'm'mumwé’aam:'lfmﬁﬁuumaqﬁuimﬁﬁuvfmmﬁfmdi]wﬁ'u-‘ﬂ
a1, 2000 7 JICA IRy PR simns lumrsied 21 sanimuvigdvlnveanindeaniyly
TIndaledudrinnigefeisanmanigdulaetinduty s3% del  vuefdasims
nTgydnTavesIndladanaeladidiu (polyvinyl chloride, PVC) 3% dedl ailanae ladTaTu
8 (viny! chloride monomer, VCM) 7.5% dol = Imlensunanminning Gow density
polyethylene, LDPE) 7.2% #et uas IndioRfunIIIN UG Anigh density polyethylen,

HDPE) 6.2% 81  dausanmanigy@uTaded Tnomavvesmmidesns iensude 83%
Aol -

- -y - 4 L J
* The Nation Review, October 10, 1980, URUMRIMUMINEAORTUT 5 (T n.#.2525-2529) SAz013
Ty Inmunsughvegiznin 6-7%



Mz : mnioanudeantiveus ifuios syRuso Rt

(miy ;1000 AuAl)
i LDPE HDPE PVC VCM PS Ethylene
1985 63.4 389 56.1 58.1 24.8 1342
1986 69.1 40.6 61.0 63.1 27.2 1427
1987 74.1 43.5 66.4 68.7 29.7 149.7
1988 79.4 46.6 722 74.7 32.4 170.6
1989 85.1 49.9 78.6 80.0 35.4 182.6
1990 91.2 53.5 85.6 80.0 38.7 189.4
1991 1003 540 92.0 80.0 41.7 199.3
1992 106.9 57.6 99.0 80.0 44.9 206.6
1993 114.0 61.4 106.5 80.0 48.4 2143
1994 121.6 65.4 114.5 1185 52.2 2923
1995 129.5 69.8 123.2 127.5 56.2 307.0
1996 138.1 74.4 132.5 137.5 60.6 344.2
1997 147.2 79.3 142.6 147.6 65.3 349.1
1998 157.0 84.5 153.4 1588 70.3 391.6
1999 1613 90.1 164.9 159.4 75.8 409.4
2000 178.4 96.0 177.4 159.4 81.7 427.6

fn

Iapan International Cooperation Agency

£l
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low-dencity polyethylene (LDPE)  high-dencity polyethylene (HDPE) polypropylene (PP)
styrene-monomer (SM) ethylene-giycot (EG) vinyl-chloride monomer (VCM) polyvinylchloride
(PVC) ethylene-dichloride (EDC) ammmonia urea mono-ammonium-phosphates NPK  nitric
acid ammonium nitrate mitrophosphate methanol MTBE from butans MTBE from butanes
synthetic gasoline 1aY urea/formaldehyde precondensate  IRBSEAVITLON Uy
srsumduazanst Tnamyiiaa 1 whnzrilaillszdnimmnndenfisele | 'ﬁaanlqu
nuad MunmanFeuifvudandisiniinosgpeenvesrudguivh iy YL
foynlumsaoqpuisasduan  nanfeannionFvuifioutss Tovidfee Wiunnmanemu
i n?enmﬁuﬁmﬁﬂﬁuﬁummmué‘u a4 woagUvesmsszduiumangiriehida
ﬂ:::'[wﬁﬁ'um:m‘qwmmﬂi’gmnm:mmmf«'luﬂ:xmmmzehqﬂ1zmﬂ dmiunadl®
vinnsfnyuufiassdena Wineelumsed 2-2 uae msiefl 23

'luf'i:zwm:zﬁ'uﬂwmm.fmﬁaﬁﬂmﬁqqmmn11W1Qﬁ'1uil'immﬁ MINA 222
way M99 23 WiemeWiiudem silazdugamnns sundneyiuiveuenauitidnonn
Famsughn madssdludndn WondsdaimsdaaMessmnd Lee) uasgamn
nisullasiniludnsyiln  gasengage MV CTF d’wwaammmuvfwuﬂ UAT WY
m'lsqniﬁsﬁm'fu Tudvgahimdinm dinunmdsmandadmgm uny TNNUIA
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? Davy. McKee, “Master Plan Gas Utilization Stady,” pﬁaae I, working papers, 137 lnviasiuvia
Urzinm'lny (March 1981) '




w22 Sumnary of Economie Bvaluations (Basis + 15 Yerrs Projact Lifs , no Carporate Taxes , no Depreciation)
CAPACITY  GAS ENGAGED EQUIVA- SELLING PRICE OVERALL  CAPITAL NET BENEFITS TO EINGDOM MINIMUM CAPA-

MODULE PRODUCTION LENT CONSUMFTION CIFQMLY) MINECON RATIO(CIFAMIN ECON) INVESTMENT CHARGES .AN'N_UAL PV at 15% for 15 YEAR PV(OVERALLINV) CITY UTILIZATION

1000 T/Y LMSCFD T T MM 3 VT MM Y MM 3 %
Domestic LPG 393 317 350 4439 0.79 120.7 4.4 -27.44 -155.76 -1.29 -
Bxport LPG . 193 31.7 350 444.2 4.75 150.0 67.2 -32.46 -184.26 -1.23 -
Stexm Cracker 150 Fth 100.38 600.7 597.6 101 362.5 140.7 nr 146.39 040 n

101 Prop. ]
LD-Polysthylens 100 255 1201.9 955.9 126 163.9 2856.3 44.73 253.90 135 39
HD-Polyathrylena 80 202 12533 1040.4 121 147.1 3208 3177 2i4.42 1.46 40
Balypropylene 95 23.7 11618 928 123 158.1 290.2 33.75 19158 1.21 45
Styrane-Monomer 100 13 i 1109.4 371.2 1.27 60.1 108.3 36.03 204.51 340 F+]
Ethrylene-Glyeol 150 274 936.1 349.1 110 196.1 prrX} 67.34 38225 L95 2
Vnyl Chigride Monomer 110 168 L3 24.7 0.96 201.4 316.% 29,26 166.09 052 M
Yolyvinychloride . &5 111 1090.3 1144.2 0.98 167.5 446.1 26. 197 148.66 . L& 1) 3
Eitrylens Dichloride 500 580 436.5 471.0 Lo3 416.4 1449 108.73 617.43 143 40
Amunonia 3333 M3 240 296.6 0.51 103.6 54.4 -518 46,49 -0.45 -
Urea 388 4.0 7 257.3 1.05 146.2 69.7 24.16 137.14 0.94 31
Mono-Ammontom-Fhosphates 119 19 370 299.3 123 133 212 10.14 57.56 4.26 20
NPK 500 124 330 2238 144 99.5 58 §7.83 . 385.03 3.7 21
Nitris Acid i 115 122 129.1 095 31 9.2 270 -49.38 0.36 2]
Annonim Nitrate T00 279 195 174.8 L12 1751 439 43,45 75.02 157 39
Nitrophosphates 500 27.4 LX) 230.2 1.43 247.3 86.3 $7.43 ~497.44 20 a3
Mathanol 67 59.7 326 266.1 123 2118 56,8 56.11 31850 1.50 40
MTBE from Butans 200 37.0 650 609.3 1.07 158.4 1364 35.77 203.64 130 43
MTBE from Butanes 100 1.2 650 420.9 - 154 369 664 1524 200.04 542 16
Synthstic Gasolne 245 60.9 460.4 7T 0.60 289.1 204.2 ~49.00 -Z78.14 -0.96 -
UreaFormaldehyds '
Procondenxate 70 5.4 (324.6) . 3008 1.09 s 26.1 5.47 31.05 0.90 52
#n : Tawsanakd Pormsookeawing, “Dernand of athylens,” Master of Economics (Enblish-Langusge program) Faculty of PRconomicr, Thammasat University, 1983, —
Lh




ﬁlﬂl‘l-'; 23 : Summary of E ic Bvaluations - Domestic Operation (Basic +15 Years Projoct Life , 40% Corporate Taxes , 10 Yearz Deprociation)
CAPACITY GAS ENGAGED EQUIVA- CIF SELLING OVERALL PRESENT ECONOMIC INDEXES IRR MAXIMUM SELLING
MODULE PRODUCTION  LENT CONSUMPTION PRICE INVESTMENT VALUE (AT 11%¢) PAY-OUT TIME EARNINGS CAPITAL PRICE OF GAS
1000 TFY MMSCFD T MM$ MM § YEAR - 96 SAMMBTY
Pomestic L}G 393 8L7 350 120.7 49 87 85 0.37 17.9 4.37
Bxport LPG 393 817 150 150.0 2.4 134 0.05 14.0 4.08
Stoam Cracker 350 Ethyl 10038 600.7 3623 22121 78 0.55 20.2 5.64
101 Propyl {Mog
LD-Polyethylene 100 255 1201.9 1639 149,30 7.0 0.82 29 8.1%
HD-Paolysthylene 30 202 1253.3 147.1 104.95 6.3 0.64 2L5 782
Polypropylens [+ 237 1101.8 158.1 114.96 64 0.66 217 8.19
Styrene-Monomer 160 73 1109.4 69.1 104.22 42 156 L2 14.15
Ethylene-Glyeol 150 . 274 9381 196.1 122.49 19 0.36 204 6.63
Vinyl Chloride Monomer 110 16.8 7913 201.4 0.63 14.5 0.003 12.4- 520
Polyvinychloids 45 111 1030.8 167.5 -2.3% 18.5 -0.01 123 5.23
Ethylene Dichloride 00 58.0 436.5 4164 127.3% 3.1 023 16.5- 5.95
Ammonia 3333 4.3 240 103.4 23 15.0 -0.02 129 ) 4,11
Uraa 348 4.0 2N 144.3 6229 83 6.33 15.0 6.17
Mone-Ammonim-Phosphates 119 1.9 370 13.5 34.71 4.7 25 ase 17.32
NPK 500 124 330 9.5 22285 4.9 202 37.0 16.70
Nitric Acid n 11.5 122 5.8 5.26 12.2 0.05 134 4.95
Ammonivm Nitrate 00 27.9 193 175.1 1'04~ » 1.7 . 0.54 0.1 693
Nitrophosphates 500 274 330 247.3 iR 5.2 090 256 10.56
Methnol 667 ‘ 59.7 326 2118 297.37 6.9 1.26 2.3 T.41
MTBE from Butany 200 379 650 155.6 109.11 6.2 0.63 212 6.20
MTBE fram Butanes 100 1.2 650 .9 97.32 3.2 232 40.9 245
Synthetic Gasoline 245 60.9 460.4 289.1 -200.97 15.0 -0.63 5.5 217
UraaRonnaldebyde
Procondenzats 70 5.6 {328.6) M5 17.87 7.4 .47 19.1 6.55

M1 : Taweorakdi Pomsacksawang, “Demand of sthylens,” Master of Economics (Enhfish-Languags program) Faculty of Economics, Thammasat University, 1923.
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vinnaugadiqada 2014 SruneadiFemiy udrlsing i Wrwad lsemidlefnuyar
Auilegiudriieede 082 dauanusadtlagnd PVOVERALLINY.) veaoyufieRiiudy
q esnselnniaddy ddweludfe Tulumefveselady (styrene monomer) = 3.40 19
7itiunanen (etrylene giycol) = 1.95 TnBieRBunimumumninivet (ow density polyethylens) =
155  TnonBunumnuniug (high density polyethylene) = 1.46 uas Infilaionae 3¢
(polyviny! chloride) = 0.89 1M 3UA1 Internal Rate of Return (RR) % TuTuseivesslnd
wer it RR gegm 31.2% A IRR wealnfiefiBuniumuning (ow density
polyethylene) = 23.9%  IRR UeaInfeNaunMUNUINLGY (high density polyethylene) =
21.5% IRRveuenawuInanen (ethylene glyool) = 20.4% IRR ve1lailanaslsd Ty Tumes
(vinylchlorids monomer) = 12.4%  uaz IRR ¥4 Inid 121ianae13d (polyvinyl chioride) =
12.3%

UNDO Wlssanubanmaudlondlanndl  midsmandavesTssa unsdhny
manda il symeihdewmn nnnnmmilTnnﬂ'ﬂn'lﬂum:ﬂnumi’aﬂ"’lﬁqnumeenxﬁu
3 dszinnudn q mua’ﬁufunau'lun:zmummﬁmﬁ1‘1‘ud’wmni'ﬂqﬁnﬁﬂamﬁ1
(feedstock) vosm 3l Taninil uavsunslundnsudidagatis (n%‘aqwmnn:mﬂh:mﬂw‘:’u
o) uar Wiessiandis q amdeanas Ao qamnmmmﬂzmﬁwﬁu QAN
n3ndlTanndlfunans ua..qmrmn:mﬂImmﬂwﬂmu aIfl 2-4 e Witudly
msimn:vmummﬁmtysm.'lnmaumq 4 fudnndasesit Taundiieluntsdn Tun1s
Anwiil 4 oy aflunmsdesannruiTonndnsudimednd Tnsndveassmmidaiamu
wu:nu:h'ﬁm,;am:ﬁwﬁwmﬂ:zmﬁuuq Tneimsdamolutszmavssnadhdvdany
voamaludiday  daasssznamhmsfinndedasi] .e1067-1968 Sahuhadnfy
Fuwuniaian szos 107 veq United Nation n3aft 2 fasduiuey -~ iilfnsfnnves
uNDo I¢feyainmnnunTnsniad e diinsfnsuma luanniiTanms
Uannil Mdsmsudeuasdugumandaudy  UNIDO W wur IduvesnisuiTnadt

., - - ' - r v :
AlsnBilefnduyomiduilogiues Wohdu 15% YBINTTAIRUNINLA

‘ United Nations Industrial Development Organization, “Perspective for Industrial Development in
the Second United Nations Development Decade,” The petrochemical Industry (New York : United Nation ,
1973)




ﬂlﬂiﬁ 2-4 : The Petrochemical Process

Primary Producta Intermediate Products End Preducts
Ethylene * Polycthylene —
+ Chlorine ————+ Vinyl Chloride + Polyvinyl Chloride (PVC) ——§
+Aceticacid " Vinyl Acetate * Polyvinyl Acctate —
+ Oxygen —* Acctaldchyde =¥ Acctic acid * Polyvinyl Acetatc ——1—% Plastics
+ Oxygen — 4 Ethylene Oxide —4 Bthylens Glycol
+ Benzene —* Styrene * Polystyrene i
Propylene + Polypropylene S
Acetone
+ Benzene " Cumenc ——I:: Phenol
+ Ammonia —* Acrylonitrile 7 p Acrylic e
Benzene + Hydrogen ~ —————3  Cyclohexane [~ Caprolactam —* Polyamide 1" Fibres
. — Adipic acid
p-Xylenc + Methanol — Dimethyl Teraphthalate(DMT) ., (+Ethylene Glyéol) —— 4 Polyester U
Butadiene * Polybutadienc(BR) Elastomers
+ Styrene » Styrene-Butadicne Rubber(SBR’
o-Xylene + Propylene ~ ———— Phathalic Anhydride | (+Alcohols) __ - Phthalate Plasticizers
Sulphur _, Sulphuric acid '
Methanol
Ammonia

M1 : United Nation Industrial Development Organization

BI
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feadeatuileivdy q 1wy Sanmanig@dulavenlssnng  unsmsuuvesnsld
Miaduinasnliennd (GNP dumeduandt 2 Tapimainnusanms
vilnnnmednndn q wosdulvdunnedlulsemeiididaiann iyl ne1950 Taodsas
NNYUNINAN veartszmemiu q B3

n1:nJnmmm11|’:'mmmmd’aenu'lhemﬁnﬁmifuqﬁﬁwaﬁl'[mmﬂtzmm
iﬂsmu{lué’uﬁ’ummmzt‘imﬂuﬂuiuﬂw‘n’w‘lum:ﬁwm'nunmﬁ'am:naﬂuaa'[smu
qwmnmmﬂ'[mmﬁﬁ't:éaﬁnﬁum; suduae llTsfinssonmlizaminyhucie
TaqAuflowd (feedstock) TersrimnvinundsnivludsememIoundhuvmangszine
dw¥imedl vy idmadmuadinevesiagdulugeamn i Tannildudy  uae
qﬂmﬂn1w?ﬂﬂ:mﬂfunaNmmfan::mummﬁnHﬁaﬁ'mﬁqﬂﬁwﬁﬂ11uti'1u‘lﬂ1€|'u1nﬁu
uaz11¥ backward integration approach drsmumandemaaniinen i3 luglves
Nﬁﬂﬁmﬂﬁqmmn:mmmmﬂ'fuﬁmmzqnﬂmn::umﬂfmma daunnudemsing
Aufleudenhu i unisinalavedolefodundy (conversion factor) Aauerma 1y
arnd 2-6 a3 lafim ﬁeuaﬁa‘lﬁ’umnm:mmumimﬁmmﬂum:m'qu'lu
QATINNIINA ﬂ:#‘lﬁtﬁuﬁoui1é’unun1:uimi‘luﬂaﬁn?wﬁwmmﬁ’ammﬁmmhq
NuAW

Taweesakdi Pornsooksawang AN glmifvesienan wavvinnugafvoaena
WvINBYRuFYBUORAN TavAnmieyRuiveaenaundn q #lenaulunmssdndiundn
eypiufvessRduivinnlsnemudemsentyidu IndeNBu(polyethylens, PE)
TniIna8u (polypropylene, PP) 107ifininanen (stiyiene giyeol, £G) Indladtanaslsd
(polyviny! chloride, PVC) Ter'la3u (polystyrene, PS)

ai L] : .3 r L3
Twnwhiviimafinwiefin  dazmaInodaludinisnda Indionauuas Tnd Insigy
2 . 4 . z .
ﬂ:uuﬁaqammwmm‘lﬂum:ﬂnmi«i’lummmhxﬁmmuﬁunzﬁmuﬂuﬂ?mmmmﬁn

Tl semer (domestic production)  HaiulTinans W Indiensy uosTna Tnantuly

* Taweesakdi Pormscoksawang, “Demand of Bthylene,” Master of Economics(English-Language
program) Feculty of Economics, Thammasat University, 1983




AITNN2-5 : Forecast of Petrochemical Consumption in The Developing Countries in 1980 - Surmmary by Region

{ Unit : thousand tons)

REGION PLASTICS FIBRES

Polyethylene PVC Polystyrene Polypropylene Acrylic Polyarmide Polyester
Africa 200 187 [ - 16.8 36.2 67
Asia and The 744 637 244 151 76 292 253
Far East
Latin America 1,004 826 286 172 ' 55.6 200 174.1
Middlee East 152 156 59 E 22 57 69
Total 2,130 1,806 644 323 ' 170 585 563

]
7131 : United Nation Industrial Development Organization
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mnqﬁ 2-6 : petrochemical production ; conversion factors and capital costs

Conversion factor (tons of  Capacity Capital cost (million dollars}
Product starting material per {thousend tona Batteygy  Bnergy supply Total
ton of t per year) ° firnits inataliations
PRIMARY 4 naphtha
Ethylns 50 148
(by steam 100 20
cracking)
Coproducts
50% propylens 150 26
15% butadians ‘ 200 3zs
Aromatics :
benzene ] 1.88 platformate 102 N
o-xylane —l 3+ 0.77 pyrolysis gasolers 18 LN T, 2
p-xylens —_— with dsalkylation 30 ===
benzens — a4 S
toluens — 1.30 platformats 12 N |
sthyl benzens =% +0,56 pyrolysis gasolens 14 —— 8 2 10
0~ _.J withaut dealkcylation 14 —
m-xylotne —— 27 —
p-xylene -_ 14 s
Moethanol 0.7 natural gas 30 3 15 5
Chlorine ‘ 1.75 rock salt HEs i1 0.5 1.6
Coproduct : (+ 3350 kWh eloctricity 17.5 3.5 1 5
113% caustic + 21 kg graphite
soda slscirodes)
Oxygen 16 1.6 0.6 12
INTERMEDIATE
Acetylene 4.3 methane 33 ' 8.5 1.5 18.0
4.9 oxygen .
Styrens 1.00 benzene A . 5 | 1 [
+0,36 athylens 100 11.5 2.9 1d.4
Vinyl chloride 0.50 ethylene .24 4 1 5
+0.61 d‘l.lm 100 9.5 24 119
Viryl chioride +0.60 acstylene
0.43 hydrogen chloride 20 3 1 4
Vinyl acetata 0.39 athylene 12 ' 3 1 4
+0.33 oxygen 50 15 1.9 9.4
+0.72 acotic acd
Ethylene glyecal 0.70 sthylene Al k) 1 4

+0.95 oxygsn




Conversion fastor (tons of  Capacity Capital cost (millon dollars)
Product starting material per (thousand tons Batterygy  Energy supply Total
ton of product per yoer) Bmity installations
Actrylonitrile 1.40 propylane 10 35 24 59
+0.43 smmonia 45 8 6 14
Fhonol/acetone 1.0 benzene 25/15 é 2 8
1.00/0.65 0.6 propylens
{cumens process)
DMT 0.7 p-xylene g 10 0.6 1
) +0.5 methanol
Cyolohexans' 0.94 benzene 30 0.5 - 0.5
+0.08 hydrogen
Caprolactern’ 1.0 eyclohaxane 20 14 [ 19
Coproduet ; +1.5 amenonia
45% smmonium +1.4 sulpluric acid
sulphate +0.7 suiphur
Phthalic anhydrids 0.97 o-uylene 50 10.5 31 13.6
+0,92 naphthalens
2-Bthyl hexanol 1.147 propylens 10 16 4 20
Coproduets : +0.996 water gas
16% iscbutanol +0,038 hydrogen
30% isobutyl
aldehyde
2.7% isooctanci
Dioetyl phthalate 0.72 ethyt hexanol 10 1.0 0.1 1.1
{or iscoctanol)
+0.4 phthalic anhydride
END
plastics
Polyethylens, HP 1.05 sthylens 40 17 7 24
Polyettylane, LP 1.05 ethylens 2
or or or 10 4 14
Polypropylene 1,07 propylens 14
{LP polymarization)
PVC 1.06 vinyl shloride 6 0 0.5 25
26 6 4 8
Polystyrene 1 styrene 6 L5 0.4 1.9
24 4.0 1.0 5.0
Fibres
Acrylio fibre 1.06 acryloritrile 4 15 8.0
30 0 25 22
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Conversion factor (loma of  Cepacity Capital cost (million dollars)
Praduct starting matsrial per (thousand tons Batterygy  Enecgy supply Total
ton of produet per yomr) Enity installations
Polyarsids (riylen 6) " 1.10 oaprolastam 3 15 0.3 1.8
chips
Polysmids (mylon 6) 1.08 nylon 6 chips 3 3 1 9
fibre
Polyester chips 1.05 DMT 10 as 0.5 5.0
+0.4 sthylens yyed
Polyester fibre 1.05 polyester chips 4 3 0.7 4
10 6.5 1.0 7.5
Eisatomery
BR 1.04 butadiens 8 | ¥ 83 34 11.9
SBR 0.78 butadiens ‘16
+0.33 styrene
Other
Thermosetting 0.72 PF resin
piastics or
0.72 UF reain 5 1.2 0.3 L5
or
1.60 unssturatad
polyester ream
Detergont alkylate 0.83 propyiene 13 25 0.5 3.0
+0.34 benzene
Detargent alkylats, 13 5.0 0.8 5.8
sulphonated

Source : United Nations Industrial Development Or ganization (UNIDO)

* ‘These represent total investment costs for the steam-crecking and eromatic extraction plants shown ; the

costs of the refinery supplying the naphtha inputs are not inchided.

' This capital cost does not include the cost of the reformer. An allowwnoe has therefors beern made f&

this in computing the cost of specific plants.

" The profitability of this operation depanda on the svailability of cheap hydrogen.
‘ The profitability of this process is greatly affectsd by tha price at which the smrmonium suiphate cen

bo sold.
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log (QPE) = a, - a,log (PPE) + a,log (PCFB)
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