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Further Reading and Sources of Information

GENERAL TEXTS

Chemicals from Petroleum, A L. Waddams, 4th edn, John Murray,
London. 1978.

(By far the best general discussion of the petrochemical industry availa-
ble. Chemistry is discussed in purely descriptive terms with no reference
to reaction mechanisms.}

Basic Organic Chemisiry: Part 3—Industrial Products, J.M. Tedder, A,
Nechvatal and A.H. Jubb, John Wiley and Sons, Loadon, 1975,
(A wide-ranging book made up of material from 30 contributors.}

The Chemical Economy, B.G. Reuben and M.L. Burstall. Longran,
London, 1973,

The Petrochemical Industry, A V.G, Hahn, McGraw-Hill, New York,
1970,

REFERENCE SOURCES, AND TEXTS AND
ARTICELES ON SPECIFIC TOPICS

Encyclopaedia of Chemical Technology, R.E. Kirk and D.F. Othmer,
2nd edn. Interscience, New York, Vol. 1 {1963} to Vol. 22 {1970}, 3rd

edn in preparation.

{An invaluable large and comprehensive work which prov1des a first port
of call for information on any topic.)

Faith, Keyes, and Clark’s Industrial Chemicals, F.A. Lowenheim and
M.K. Moran, 4th edn, John Wiley and Sons, New York, 1975.

(This gives details of processes, applications and US manufacture of most
of the major organic chemicals.)

Acetylene: Its Properri'es, Marufacture and Uses, ‘$.A. Miller, Benn,
London, 1965.
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Ethylene and its Industrial Derivatives, S.A. Miiler, Benn, London, 1969,

Propylene and its Indmmai Derivatives, E.G. Hancock, Benn, London,
197 3 -

Benzene and its Industnal Derivariues, E.G. Hancock, Benn, London,

1975,

Chemical Reaction Engineering, O. Levenspiel, 2nd edn, Wiley, New
York, 1972. . .

Some Aspects of Technolegical Economics, D.F.Ball, Chemical Society,
London, 1974, (Monographs for Teachers No. 25.) S

Chieniical Indusiry: Social -and  Econgrilc Aspects, FIR Br dbury Lmd:
B.G. Dutton, Butterwoerths, London, 1972,

Fescarch vl Chemical Tndustry, AL Baines, F.R. Bradbury, and CW.
Suckling, Blscvier, London, 1969, o -

Chomistry coud Industry, D.G. Jones, Clarendon Press, Cixford, 1967,

An. Inrroduwon 0 Terhrzological Ec onom[cs D. Davies and. C. Mc,Car-
they, Joha Wiley and Sons, London, 1967.

Modemn PL’:;‘O.’Qu“rn chhﬁo.!ogy,' G.D. Hobson and W. Pohi, 4th edn,
- Apphed Science Publishers Ltd, London, 1673,

Crur Industry Petro eunt, JTh edn Brmsh Petroleum Co LLd London

1977.
Advances in Petroleum C‘hemist'fy' and R.eﬁr'éirtgv K.A. Kobe and J.J.
NMcKetia, Ir, interscience, New York. Vol. 1, 1958—Alkylation. and

Catalytic Reforming. Vol 73, 1960—Isomerisation. ~Vol. .5, 1962—

Catalytic Cracking. Vol. 6, 1962—Therma! Cracking. Vol.-8§, 1564—
Hydrecracking. Vol. 9, 1664—Thermal Cracking,. Steam Reforming. | -

‘A chemical view of refining’, L.F. Hatch, Hydrocarbon Processmg anri

Petrolewm Peﬁner «38(7) 77 (1969)

Catalyst Handbook, Impenal Chemlcal Industnes 1d., Wolff‘ Sucn’ f z
Books, London, 1970—Steam Reforming.

Atmospheric Oxidation and Antioxidanss, G.- Scott, Elsevier, Amster-
dam, 1965, ' ' 7

Liquid-Phase Oxidation of Hydrocarbons, NM. Emanuel, E.T. Denisov,
and Z.X. Maizus, Plenum Press, New York, 1967.
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Homogeneous Catalysis, Advances in Chemistry Series No. 70, Ameri-
can Chemical Society, Washington, DC, 1963,

Oxidation of Organic Compounds, Vols. 1 and 2, Advances in Chemistry
Series Nos. 75 and 76, American Chemical Scciety, Washington, IDC,
1968,

‘Make petrochemicals by liquid-phase oxidation’, H.W. Prcnglc and N
Barona, Hydrocarbon Processing  and Pe{*’ﬂeum Refiner, 4%(3), 106
(1970).

“Awtoxidation of Hydrocarhom “and Polyolefins, L. Reich and . S: Stivala,
Dekker. New York, 1969

‘Catalysis and inkibition of oxidation processes’, R.J. Sampson. (hemis-
try and Industry, (4), 147 (1975).

Chiorine——Its Manufac ture, Properiies and Uses, .S Scense, Reinhold,
New York, 1962 :

The Manufacture and Uses of Fluorine and ity (’ompnundx, AL Rudge.
Oxford University Press, London, 1967

Bromine and irs Compounds, 7.E. Jolles, Bel'l.n,' London, 1966.

Friedel=Crafts and Related Reactions, Gt A. Olah, Vol. 2, Interscience,
Néw York, 1964,

‘Suluhumncn cand R(Lamd Rea(‘nou _E.E, Gilbert, Interscience, New
York, 1965,

Chcmlstry of aromatic nitrations’ L.F. Albright, Chemical Engineeﬁng,
73(8)‘ 169 {1__‘,566). . . L .

‘Processes for nitretion of aromatic hydrocarbons’, I..F. Aibrlght C"hem
ical Engineering, 73(9), 161 (1966),

Mechanistic Aspects of Aromatic Sulphonation and Desu phnnatwn H.
Cerfontain, Interscience, New York, 1968.

T’wydopaedza of Polymer .Scter:ce ard Technofogy, Jnterc‘.uencc New.
York. Vol | {1964) to Vol. 16 {1972, . : ,

Organic Polymer Chemistry, K.J. Saunders, Chapman and Hall, Jondon,
1973,

Introduction to Polynier Chemistry, D. Marg perison and G C. fast P(_r'r HE
mon Press, Oxford, 1967,
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Organic Chemistry of Synthetic High Polymers, R'W. Lengz, Interscience,
New York, 1967.

Qrganic Chemlstry of Macromolecules, A. Ravve Dekker, New York,
1967.

Plastics Materials, J.A. Brydson, 2nd edn, Lliffe, London, 1969.
Principles of Polymerisation. G. Odian, McGraw-Hill, New York, 1970.

Polyurethanes: Chemistry and ; Technology, JH. . Saunders and ¥.C.
Frisch, Vols. 1 and 2, Intérscience, New York, 1961.

Degradation and Stabilisation of -Polymers, G. Geuskens, Applied Sci-
“ence, London, 1975,

The Chemistry .and Physics of Rubber-like Substarices, 1. Bateman,
Elsevier, London, 1963.

Plasticisation and Plasticiser Properties, Advances in Chemistry Series
No. 48, American Chemical Society, Washington, DC, 1968.

Cﬁernical Reactions of Polymers, EM. Fettes, Interscience, New York,
1964.

Polymers: Structure and Bulk Properties, P. Meares, Van .Nostrand,
London, 1965.

Synthetic Fibre-forming Polymers, 1. Goodman, Royal Institute of
Chemistry Lecture Series, No. 3, Royal Institute of Chemistry,
London, 1967

Orgamc Polymers, T. Alfrey and E.F. Gurnee, Prentice- Ha!l Englewood
Chffs 1967.

JOURNALS

Listed below are some of the journals which provide information on
- processes, products and, general technological and economlc develop-
ments in the chemical mdustry

British Chemical Engineering .
Chemical Age

Chemical Engineering

Chemical and Engineerig News
Chemical Engineering Progress
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Chemical and Process Engineering

Chemical- Technology

Chemistry in Britain

Chemistry and Industry

Chemical Week

European Chemical News

Hydrocarbon Processing and Peiroleum Refiner
Oil and .Gas Journal

Of these journals, European Chemical News and Chemical and En-
gingering News are particularly recommended as regular reading for the
student who wishes 10 remain abreast of cuirent deveiopments in the
chemical industry.
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Acetal resins 10-24
Acetaldehyde
by-product in Vinyl acetate 5~11

¢

man ufacture
from acetylene 2-6 , 86
from ethanoi
from etﬁylene 2-14, 51t
from lower alkanes, by 35-11
ﬁxiéation,
oxidation 5-3
Uses, 2-3, 5-3, 5-11, 6-14
Aceta[ﬁo]
Acetate rayon 8-11
Acet_i_c acid
manufacture 2-3 , 2-6 , 2-14 ,
5-3, gWS ,
production data 5-5
uses, -3, 5-12, 5-14 , 5-16 ,
=645 , -5, 811, 11-3 , 11-6
A;:etic -anhydride 5-3,8-11, 10-24
Acetone .
by fermentation 2--3

co - product of aceiic acid 5-3
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¢o - product of phenol 2-16
2-15 , 5-2
from isopropyl alcohol 5—9 , 9-13
production data 9-13
uses 7-16 , 812 , 9-13
Acetonitrile 9-2
Acetophenone 5-2
Acetylene
acetaldehyde from 2-6, 8-6
acrylonitrile from 2-6 , 5-18

4-9

as a chemical intermediate 2-6 ,
chloroprene from, 2-6 , 6-13
dimerisation 2-6
hydration 8-6
manufacture 2 - 6, 48 , 49
perchlorceihylene from, 69
trichloroethylene from, 6-8
vinyl acetate from, 5-16
vinyl chloride from 6-5 , 6-6
vinyl fluoride from 6-19
Acid anhydrides, as esterifying agents STS
Acid chiorides, as esterifying agents
8-8
Acid dyes, 7-91
Acrilan 10-19
Acrolein  5-17
Acrylates 2-14 , 8-12
Acrylic acid 2-14 , 5-17 , 8-12,12-14
Acrvlic fibres 2-14 , 10-19 ,12-10,12-11
Acrylonitrile
manufacture, 2-6 , 14-2 , 5-18
polymerisation, 10-19
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production / capacity data 5-18
uses, 94 , 10-§9

Addition polymerisation
definition, 10-1

1-5

Adipic acid £1-1 , 11-2

Adiabatic reactors

manufacture, 2-16 , 54
, 11-5
Adiponitrile, 5-18 , 9-4

uses 9-4

Aerosol propellants 6-17 , 6-18
Alcohols, see also individual
compounds, e.g. Ethanol
isopropyl ~ alcohol
by hydroformytation 9-15
9-16,9-17, 9-18
straight — chain primary 2-2, 9-6,10-11

E

Aldehydes, see also individual
compounds, e.g.
Formaldehyde, acetaldehyde

by hydroformylation 2-15 , 9-16
9-17, 9-18

reactions with aromatic compounds,
7-16

Aldrin, 6-14

Alkaline fusion, 7-7 , 7-21

Alkanes,

linear, 7-14 , 9-9

ocfane numbers, 2-10, 2--}1
Alkenes

linear, 4-6 , 47, 7-14, -9 ,10-11

octane numbers, 2-10, 2-11 -

1,2— Alkide shifts, 3-3
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Alkyd resins ] 11-5 -

A]kyi_aluminiums,‘ 10-9 , 10-11
Alkylate 2-11 | 3-2
' Alkylation, see catalytic
 alkylation, Friedel-Crafts reactions
Alkylbenzenes
isomerisation 7--17
sulphonation 7-10
Alkylbenzene sulphonate 2-16 , 7-10
detergents,
_Alkylphenols, 7-15
Ally1 alcohol, 612
Allyl chloride 2-14 , 6-12
Aluminium phenoxide, 7-15
w- Aminocaproic acid, 11-7
Aminonaphthalenes 5-7
Aminoptastics, 11-9
l1-Aminoundecancic acid, 2-2 , 2-3
Ammonia, ‘ _ -
manufacture 2- 7, 2-14 , 2-i5,
411,412
production/capacity data 4-12
uses, 2-13 , 5-18 , 7-23 , 11-9

Ammonolysis of aryl chlorides, 7-23 ( kJfli!

Ammoxidatioﬁ, 5-18

Anagsthetics, 6-24

Anjline,
manufacture, 2-16, 7-3 ,7-23 ,9-5
productionfcapacity data 9-3
reaction with formaldehyde, 7-16

Anionic polymeérisation, 10-8
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Anthracene, 2-5

Antifreeze, 2-14 , 8-7

Antioxidanis, 7-15 , 12-8

Aromatic amines ,
as antioxidants , 128

as polymerisation inhibitors , 104
reaction with diazonium salts 7-19

Aromatic hydrocarbons, see also

. Benzene, Toluene , Xylenes,

Ethylbenzene ,

cracking , 3-9, 4-6

formation in catalytic cracking 3-9
35,36

formation in catalytic reforming

manufacture , 4-10 _

octane numbers , 2-10 , 2-11
Associated gas , 2-9
Atactic pofymers, 10-10
Atmospheric residue, 2-11 , 3-7
Autoxidation, see also oxidation,
Azo dyes, 7-19

Arzoic dyes, 7-19

BHC , See Benzene hexachloride
Barium stearate, 12-9

Barrel , definition of,  3-2

Basic lead Carbonate, 12-6
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Batch processing , 1-2 oMl JJ%-}H
Benzene {J;);...H
a]kyhtion 1-7 , 7—12, , 7-13,7-14 qlii‘)ﬂ
chlorinétion, 6-14 , 7-18 A48
hydrogenation, 9-2 FRERY L

manufacture, 2-5 , 4-10, 9-7 Ci.«zll
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S

nitration, 7-3 il

octane number, 2-10 Ol A sas
oxidation, 5-20 S Y
sulphonation , 7-7 il
uses , 1-7, 2-14, 2-15 , 2-16, ( eVl ) elbinzyl

5-2,5-20, 6-14, 7-2, 7-7,7-12
7-13 , 7-14, 7-14 , 7-18 7-21 ,

7-22,9-2,
Benzenediazonium chloride, 7-19 poo a3kl Oy Ll
Benzene disulphonic acids, 7-7 Ehoi gl GLY O 5y L8 e
Benzenehexachloride, 6-14 Grdl 58 el
Benzene sulphonic acid, 7-7 , 7-21 &l palll O ;..4,.,.
Benzoic acid, 2-16, 5-6, 5-13 , 7-20 d.lzi_;_,;,...!l v Ses
Benzoyl peroxide, 10-2 JSa o auST 4
- Benzoyloxybenzoic acid, 5-13 I ey R dedam 43 A je-yon
Benzyne, 7-22 , 7-23 : : ) ol
Beta- Scission, 3-8, 43,44, 4-5, 4-6,4-7, 12-7 lans L laaiy
Biphenyl, 9=7 el L;L,j
" Bis (2- Shydroxyethyl) adipate, 11-1 { Jﬁi}'l ‘éf 2ohe -2 SL :,:l,_PT
Bis (2~ hydroxyethyl) terephalate 11-3 ( J:‘"}” ,:,,.S goda —2 ) AR i
Bisphenol A [2,2-bis (P- hydroxy- -1 Jh)di,. - 22 1 A Jeal &
phenyl) propane ], 7-16 , 11-4 [C.Jb_,)}]ﬂ (S ‘g:_’_)u\.‘...h
Blow moulding, 12-3 : c.e.Jb o) gl
Boric acid, in cyclohexane oxidation 5-4 3 ¢ (&l Ldes ) Ll hes
OLSUT il 3aS i
Bromine Compounds, in chemical Lelbadl WSl g f' axll ols
industry, 61 .
Bromochlorodifluoromethane 6-22 ol b Sl — L ,l8 — o
Bromochloromethane 6-22 Sl S, —
2-Bromo -2-chloro -, L1~ trifluoro s LLL — L, ~2 — o5 -2
‘ ethane 6-24 _ oLyl 4k
Butadiene Sraski gl
chlorination 6~13 RN
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formation in thermal cracking 4-1, 4-5 ol A S g Sl

manufacui¢ 2-3, 2-13 ,2-15 9-8 C""a‘”
polymerisation 10-20, 10-21 Al
production data 9-8 C—L.J}l' calpkens
Butanes QU s e
oxidation 5-0 Y
sources 2-9 , 2-11 , 2-12, 2-13 asladl
thermal cracking 4-1 gt S
n- Butane - Sl el
dehydrogenation 9-8§ S g adybl E:’JJ
isomerisation 3--4 il ¢ 8 Ll
Butenes C el s s
from cracking 2-12, 3-7, 4-1 IR
in catalytic alkylation 3-2 Ll dSIVE
n— Butenes 2-15, &5, 9-8 Sadl oy oy s
Butyl acetates 8-5 , §-10 Jat sl :nk, Iy e
Butyl acrylate 8-12 Josdl el & i
n- Butyl zlechol Jeiadl Jsi i
esterification 8-10 H j,.?ul
manufacure 2-3 , 2-6 , 2-14,5-14, 9-18 Ci-..a”
s- Butyl alcohol 2-15 , 8-5 , 9-14 Jisd Ja2 sl
t- Butyl alcohol 5-8 , 8-5 deisdl de JU
t— Butyl catechol 10-4 ( SN } BPELLUIRPY ‘";]U
t— Butyl hydroperoxide 5-8 St ol L_;JG PR g [ JERRRNI
n— Butyl- lithium, 10-8 , 10-21 el doi s L“,-ﬁés
Butyl rubber, 2-15 , 10-22 , 12-13 Joi gl Sl
1,4- Butylene glycol, 1111 Gk Sl — 41
Butylenes , see Butenes, Ky IR B U
t— Buty[i)henols, 7-15 dgadll Ly E_;JL? -

n- Butyraldehyde, 2-15, 5-11,9-15, (oWl 34 3 —knr-wUT ) -\zhddi 253l L“SJLL:u'
9-18
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C, aromatic hydrocarbons, see C 4 J.Le.JII Ao gl bl r'y-_,ijl
Ethylbenzene, Xylenes RS G s o O sl ]
Cadmivm laurate 12-9 p e ( AP ) bl
Calcium carbide 2-6 palSIl 4 5
Calcium cyanamide 11-10 : TRNL IRV
Capital costs 1-10 , 1-12 : et I RIS
of ethylene plants 4-1 : ng cL.ei
Caproic acid 54 KA N R
Caprolactam 2-16 , 5-4 , 11-7 ' rl;ﬂ J.,‘\.(JI
Carbohydrates, chemical products from,2-3 5u & Lo S wlowll ¢ 04 S el 1a
Carbon, see also Coke, 8,501 Lald Ll O S
fromation in steam reforming 4 -11 g AVl g s
Carbon black 12-8 O S .:“,J
Carbon dioxide, in natural gas 2-9 S F P R VY TR Sbd
Carbon disuiphide, 6-3 “ O S ey 8 Sl
Carbon monoxide 2-7 , 2-14 , 2-15,5-5 ' sy S agnST ol
Carbon Sources , for organic & gedall G LS bl ¢ O SO slan
chemical manufacture 2-1 '
Carbon tetrachloride, 6-3 , 6-9 ' NPV );3.'{ el
Carbonium icns , in refinery Sleall ol ol L"; ‘s PRI ;:,1 b
processes, 3w_1 , 33,34, 3-6,3-8 o )
Carbonyl chloride, see phosgene ( gmetll g8y e SO M8
Carboxylate rabbers, 12-14 eSS Dl oy 2
Castor oil, 22, 2-3 gaAtt e
Catalytic alkylation 3-2 , 3-3 bl I ST
Catalytic cracker gases 2-11 , 2-12,3-7 . ngLw Sl LS el
Catalytic cracker gasoline 2-11,2-12,3-7 ?LL# FUR N o aite
Catalytic cracking, 1-3., 2-11 , 2-12, 3-7, 3-8, 3-9 - L.‘sL‘L.nJJI' J‘«._‘&:Jl
Catalytic isometisation  3-4 . .. R P FUNOR St
Catalytic reactors i-5 il ol lebad]
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Catalytic reformate, 2-11 , 4-10,7-17 Able ol daslall

Catalytic reforming L‘_sLL“‘ M C;xﬂ.g‘uyﬂ
aromatic hydrocarbons from, 2-15 , 4-10 ¢ g & jbeall G s k) il
in refining 2-11 , 3-5, 3-6, 3-10 » f{:JF 4
mechanism , 3-6 CoaN

Cationic polymerisation , 10-8 il

Celcon , 10-24 oKL
Celiuloid , 8-11 KW W
Celtulose  2-1,2-3, 8-11 B

Cellulose acetate 2-3 , 8-11 , 12-5 BRI BRI RS

Cellulose nitrate, 8—11 , 12-5 S skdb et

Cellulose triacetate , 8-11 Sl shedl el G
Celtulosic fibres , dyeing of 6-16 bepoms ¢ 350 0t LY
Chain branching, in autoxidation, 5-1 FRTRU IR S L‘?L...i_,di &J.&:JW
Chain - growth polymerisation Jradll 2T 3 110 e ol émlmil Sl
See also L‘;J Uiy
Polymerisation and individual Al skt iy
monommers, e.g. Fthylene, ' o YT Jaa f
Vinyl Chloride _ Jeedll IS
Chain — transfer agents 10-3 ALt L5 ke
Chain transfer reactions 10-3 , 10 - 12 L Jm el
10-14 , 1016, , 10-22 :
Chemmical processing technology 741 4l 24 dﬁléjunij!,!ﬁ}mﬁ.}j);_{;
Chloral 6-14 , 7-16 , Ji 500
Ch!or&ane , 6-14 Olay 8
Chlerination, see also T@T AN LN
Chlorinolysis, Qxychlorination 34873 5 I8N ¢ 0L el
acetaldehyde, 6-14 o doadd! .;;:,ﬂili
acetic acid 6-15 _ JET -
acetylene , 2-6 , 6-8 7 ‘_',L::u‘c:,'l
alkanes , 6-3 . A KJ&'_I
benzepe 1-11 , 6-14, 7-18 , 7-22 S oxd
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butadiene 3-6 Ou U gl

carbon disulphide 6-3 O S g 87 IS
chlorobenzene , 7-18 NR N
copper phthalo cyanine 6-16 ol il Sl
o- cresol 6-15 BEER URF
1,1~ dichlorochane, 6-10 QL‘;}H Eyiiy d’L_. - 1,1
1,2- dichloroethane 6-8 OByl LI S - 2,1
ethane 6-4 , 6-6 , 6-10 {JL?}”
ethanol 6-14 J iyl
ethylene , 2-14 , 6-5 , 6-6 ‘3133'}’!
linear alkanes , Gdal BT
methane , 6-3 olall
methyl chloride 6-3 : (el w8y Ll L8
phenol, 6-15 = dJ gnafl
propene 2-14 , 6-12 ‘H.JJ}H
trichloroethylene 2-6 , 6-9 QJ--T}“ a5 l—:?'ﬁ
vinyl chloride, 6-7 (e a8 ) el Ll
Chlotine Com pounds, in chemical 6-1, 62 & 4LeSUl Zeliall 3 oSN oS
industry
Chlorinolysis 6-3 , 6-9 ( oslSJG Ml ) ol el
Chloroacetic acid , 6-15 JET 87 jaam
Chlorobenzene O nll 5l
aniline from  7-23 o ki Y
DDT from, 6-14 , 7-16 . o s i
manufacture 7-18 ‘ c‘..;ﬂ
nitration , 7-35 Ll
phenol from , 7-22 . oo dgll
1- Chlorobuta— 1,3~ diene, 6-13 51— sl 4,8 1
2- Chlorobuta —1,3— diene, see - OIS Ll ¢ 3,1 Gusli i LIS -2
chloroprene
1,1,1- Chicrodiflmoroethane, 6-19 aby! Lk g L 11,1
Chlorodifluoromethane, 6-17 ,6-18,6-1% oldl ), gld J 7
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Chloroethane, see Ethyl chloride SV LIS it ooyt Ll
Chloroffuoroethanes, 6-18 Ayt Ll I8 G

Chlorof roromethanes, 6~18 oldl Ll L W, s

Chloroform , 6-3 r-),}éj-)}m'
Chlorohydrin process, for atkene oxides 6-11 S 4l 0 o a5 IS L1 o
Chloromethane, see Methyl chloride, deskl 5087 Bt ool I8
Chloromethanes, 6-3 Ol 08 oy s
P~ Chloronitroanifine, ~ 7-23 P P R RN | g R
Chloronitrobenzenes, 7-22 Sl g R SN ey s
Chloroprene , 2-6 , 6-13 ,10-5 ,10-23 O IS
2~ Chloropropene 6-12 Saad L8 -2
Chlorosulphonic acid , 7-6 el bl | I8 V.
Chlorotrifluoroethylene 6-19, 6-24 L-Ji.".?}ﬂ ol W Py
Chlorotrifluoromethane, 6-17 , 6-18 Sldl Ll Ga k7
Citric acid 2-3 O salll s
Coal PP Y
carbonisation, 2-3 (.;,,é:.”
chemicals from,2-1,2-4,2-8 , 2-14, 2-16 ‘ o sl sl S
gas , 2-5 Sl
reserves, 2-4 el
Cobalt carbonyls 9-15 K PN }J_“J( Sy
Cobalt naphthenate 5-1 , 5-4 , 9-16 SIS ol
Coke 2-5 , 2-7 £ 50
in catalytic cracking, 3-7 , 3-9 L‘?LQL,.: i 45\_“&;]! n;
in catalytic reforming 3-5 L";LL... ol C}L,}H 3
in thermal cracking, 4-6 @l A Sl 53
ovens, 2-5 ey
Cold drawing , 12-10 5L !
Cold rubbers, 10-20 2oLIG deall LUl oy s
Condensation polymerisation Bl il
definition, 10-1 Cay
Congo red , 7-1% 535S s

Loloall L yuiadl plows] 497




Continuous processing, . 6-1 L 2-1 o ezall sl =Yl

Conversion, definition, 1-7 g b s (._,.Ldl) Jageet]
Copolymerisation, 10-6 Uf )LL':JI !
Copper phthalocyanine, 6-16 o ©o et o b L2
Costs, o deedll 2T AL 81 e S
Cotion, 2-3 , 6-16 , 8-11, 12-10,12-11 - QL.EJI
Cottonseed oil, 2-2 Skl Ll ey
CourteHe, 10-19 B8
Cracking, see Catalytic cracking, ‘ LLN il J\*&:;H B ]
Hydrocracking, Thermal <! JJJ ,\.MSJI g A Sl
Cracking, Wax cracking J! 1S3
O- Cresol, 6-15 . JJJ'_:JSJI--J:_UT
P- Cresal, 7-15, 7-21 - dgn SIS
Cresols 2-5 , 7-8 e S Gy e
Crbss]inldng, of thermosetting ebaadl gy Sl A et Il (I Lantt LLS Y
Polymers, 12-2
Crotonaldehyde, 2-3 , 5-11 et o5, S
Crude benzole, 2-5 _ Jg st ¢ rL-L'i Oyl
Crude oil , see petroleum Ladi sl o rLL'-I g
Crystalline melting point, 124 Lol Syt dis
Cumene , 2-16 , 52, 7-13 RPN
Cumene hydroperoxide, 2-16 , 5-2 : ol aus” [ FLRPRERS
Cumene process for phenol, 5-2 : dJ gl J;-": g0 cesSlsl 21
Cupric benzoate , 5-13. - - . . : ool il
Cyanamide 11-2 SO H |
Cyanuric Chloride, 6-16 (s il agplS ) ey siledt i
Cycloalkanes, 2-9 , 3-5 , 3-6 , 5-4 SSY il o
octane numbers, 2-10 ols” ;*JI shael
Cyclohexane 2-10, 2-16 , 3-8 ,5-4,9-2 ' DL il
Cyclohexancl 54 . o LS 6d,.
Cyclohexanone 5-4 O pi LS| (sl
_Cyclohexyl borate 5-4 N WY ‘_;d.,- &l e
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N- Cyclohexyibenzothiazole ~2— w2 J3lS s S i N

Sulphenamide, 12-14 doalealll
Cyclopentadiene 6-14 : ozl ‘_;gl,.
Cyclopentane , octane number , 2-10 ol Y ske ¢ Ol i Pt

D

2,4-D, see 2,4- Dichlorophenoxy- M| S o 087 JI3 - 42 LiD-42
acetic acid
DDT 6-14,7-16

ot
Dacron 11-3 Oy Sl
Deacon process , 6-6 O50s ol ol
Degree of polymerisation, 11-1 Sl de s
Dehydrogenation, 9-1  9-8 9-15 oo 9 okl g3
- alkanes  9-9 Sl L
n- butane, 9-8 . bt Ll
n- butenes, 9-8 Sl Gl oy s
s~ butyl alcohol 9-14 el :_.L:'J'_, Sl
ethanol 9-12 l J ity
ethylbenzene, 9-10 : O Jeit
isopropyl alcohol, 9-13 ders ol 5l Jaall
methanol , 9-11 ) J gt
Delrin , 10-24 . YR
Desulpburisation, 4-11 , 4-12 g Sl g i
Detergents, 2-2 , 2-14 , 2-16 , 7-10, 7-14 , 9-6 , 5-18 KA AN
Development, see Research and { et Yy 5lan]
development, ' Q) TR RPN H
Dialkyl phthalates , 8-13, 12-5 SRV G eNE s
4,4- Diaminodiphenylmethane 7-16 _ ol L g8 _5,;:,.7 éb -4.4
‘Diazonium Salis, 7-19 rJ:SJjLJ”.\H C:LT
Dibasic lead stearate, 12-9 (eisled) oG els ) el
Dibromedifluoromethane, 6-22 oladl Sl Sl £t Sk
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1,1~ Dibromoethane, see Ethylene QL;,‘}H ¢35 él_j -1.1

dibromide SV e G il
2,6— Di-t-butyl-4— methylphenol 12-8 gl Jote —4 — f s LSJL; L__J:L;J‘ — 6,2
2,6— Di-t— butylphenol, 7-15 dedll 1 J.; S gl 6,2
Dibutyltin dilavrate, 12-9 sbedl e G (ol ) while gl
Dibutyltin - dilaurylmercaptide 129 pawedll {750 JU 428 w(bos)bule L8
Dichlorobenzenes, 7-18 ) Soxdl Ll Sl Gy e
1,4- Dichiorobut-2- ene, 6-13 2 ciudl L8 Gk~ 41
3,4- Dichlorobut-l-ene 6-13 1= gisdl Ll gl — 4,3
Dichlorodiflucromethane 6-18 skl 556 B L0 JL.;
Pichlorodimethylsilane, 6-3 D! oo QIS L5087 SLE
1,1- Dichforoethane, 6-4 ‘ OUYT S8 Jby 1,1
1,2- Dichioroethans, CJL?yN Sl L:LJ - 2,1
in ethylete oxide- process 5-15 ¥ S | 3
in motor gasoline, 6-23 4 bl 5k d
manufacture 2-14 , 6-5 , 6-6 C’;.uaﬂ
pyrolysis, 1-7 , 6=5 st A Hei!
trichloroethylene from, 6-8 o ;;l:j'}'l Iy ljvﬁ'
vinyl chioride from, 2-14 ,6-5,6-6 o Jeadll 1
Dichloromethane, see Methylene o oldl L8 gk
chloride Shetl Ll
2.4~ Dichiorophenol, 6-15 il Ll S~ 42
2,4- Dichlorophenoxyacetic acid 6-15 J& L“s,..f bl AN - 42 e
1,2- Dichloropropane, 6-11, 6-12 IO R éLﬁ -1
1,2— Dichloropropene, 6-11 Sts Al sl Sk -2,1
- 1,2- Dichlorotetrafluoroethane, 6-18 ol 5,4l ‘éf-l.g s oS3l -2
Dicumyl peroxide, 12-14 ‘ S sSU SLS 4.5 5 g
Dicyandiamide, 11-9 dea ¥ SU 0L S
Dieldrin, 6-14 Gt ahleall
. Dienes, polymerisation, 10-5 P PPN PR |
Diesel fuel, 2-11 ' el 548
Diethyl ether, 2-3 , 8-3 A sl L
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Diethyi sulphate 8-3

Diethylene glycol, 4-10, 8-7,10-25,11-5

Difluorocarbene, 6-19

1,1- Difluoroethane, 6-19

Di-isobutylene, 7-15

Di-isopropyl cther, 8-4

Dimethy! sulphoxide, 4-10

Dimethyl terephthalate, 113 ,11-4,11-6

2,2~ Dimethylbutane, octane
number, 2-10

1,2- Dimethylcyclohexane, octane
number , 2-10

m~ Dinitrobenzene, 7-3

2,4~ Dinitrochlorobenzene, 7-22

2,4~ Dinitrophenol , 7-22

Dipitrotoluenes, 2-16 , 7-4 , 9-5

Diphenyl carbonate, 11-4

Diphenylguanidine, 12-14

4,4 Diphenylmethane 7-16 , 11-11
isocyanate,

JSV A oty 8

S ol S

oSl S

SEYE b Gl — 1

O ol a3 - L_SL-?

A3 s sl S

‘*:“SJ“;'LJ J:::P ét’"‘

Jodl Gl oyl 3

¢ ol L t;[_-;:_.2,2
ol 1 sie

¢ OLSL L}-ﬂl.% Lot Ll;[_-_j'm_z,}
Ol Y1 sas

Grdl g L;L.: — Ll

Ol LT 55 Gl 4,2

sl 55 S -a,2

astsdl S oy e

Sl 103 25 5

el L S

- O bl J Jut -4

Diphenylolpropane , see Bisphenol A A J il oz S R PN [ Sl g

N,N'- Diphenyl -p- phenylenediamine, 8-12 ;. ¥/ ljhﬂ' Sheti=t b= Gl NN

Direct dyes, 7-19
2,2~ Dithiobisbenzothiazole, 12-14
Distillation , 1-6

of petroleum 2-11
Dodecan—I-0l, see Lauryi alcohol
Dodecyl mercaptan 10-3
Dodecyl phenol, 7-15
Dry - cleaning 6-9
Dyeing , 6-16 , 7-19, 12-11
Dyestuffs, 1-1 , 3-8, 7-6, 7-19
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E

Peonomics , of Chemical Joadh 2] 81 e Jh:ﬂlblzwlat;;{..a:é'!
operations, :
Economies of scale, 1-12 Jeall PJ"“ Slishasd
Elastomers, see also 12412 e ¢ 2l ol s
' Lol ledl =T
individnal polymers, 53 ekl el JJ“ILg:.Ll
polybutadiene , uu;b sl adats
Styrene - butadiene rubbers galise — O gyl bl iy e
antioxidants for, 12-8 ot T ealslan
major commercial, 12-13 bl 3 Gy 559
oxidation of , 12-7 st
structure and properties, 12-12 el sl
volcanisation, 12-14 ( LI L]
Tlectric arc process for, acetylene 4-8 RURI LI LN R R |
Emulsion paints 10-7 , 10-16 dar ey L Glall
Engineering plastics , 10-24 , 11-4 pwizkl orlall
Bpichlorohydrin, 6-12 , 11-10 hh s S
1,2~ Epoxides, polymerisation of 10-25 e ;b 2,1 — L8 _H}ll g g
Fpoxidised soya bean oil 12-9 S gt dl Jsl Ul o oy
Eposy tesins, 1110, 12-1 ‘3..5)..:}"- e
Frythrosin, 6-25 R J:J,_)}"
Bster interchange 2-3 , -8 , 9-6 , 113,114 @ j..n:,)! JsLdl
Esterfication, S AU 88 i e
Ethape , oy
chiorination, 6-4, 6-6 , 6-10 38

cracking 2-13 , 4-1, 4-2

formation in cracking, 4-1

e
Sl & S

sources 2-9, 2-11 , 2-12 bl
vinyl chloride from 6-6 sa il ( il 3587 ) Jadl LS
Ethanol Jpih
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manufacture 2-3 , 2-14 , 8-3 ' C‘.@“

production/capacity data byl Gl tf-‘[;Ju-/g_L”Jw
uses, 2-3 , 2-14 , 6-14 | 8-3 , 9-8,9-12 { e lomay! ) byl
Ethyl acetate , §-9 Jgsyw LIV ER
Ethyl actylate , 8-12 e ST
Ethyl alcohol, see Ethanol byl st ¢ doyl Jge
Ethyl chloride, 2-3 |, 2~14 , 6-4 ' J.I}f; sl
Ethylbenzene , 2-14 , 5-8 , 7-12, 7-17, 9-10 85l il
octane number , 2-10 oS Y sus
Ethylbenzene hydroperoxide, 5-8 Ol il 48T 3 2 gba
Ethylcyclohexane, octane number, 2-10 ol oW st ¢ LS i L3l
Ethylene ui.;‘;’ f
1~ alkenes from, 10-11 we W T~ SV Gy s
bromination, 6-23 s gl
chloronation, 2-14 , 6-5 , 6-6 HPRNLN|
chlorohydrin from, 6-11 e E"L'JI O s IS
ethyl chloride from, 6-4 i E,_rL'Jl J,::';ﬁ Ly
fromation in catalytic cracking, 3-7 Pl Sl g (ISl
hydration, 8-3 ) RAL.'EII
hydroformyiation 9-18 aill 5 dn
' major derivatives, 2-14 ' el lanall
manufactore, 1-5 , 112, 2-3 , 2-13 , 4-1—>4-7, 8-4 e
oxidation , 5-11 , 5-14 , 5-15 FSTYE
oxychlorination, 6-6 . . o il JiKJI ‘7?'5 jT
" polymerisation , 10-12 : Al
production data, 4-1 . Gt:i‘ji Sollana
styrene from , 7-12 P GFL‘JI C:J-.:..-}'l
trichloroethylene from, 6-8 o Il BLIYE LI G
vinyl acetate from, 5-12 , 5-16 @ dEl Lual oy
vinyl chloride from, 6-5 , 6-6 o g W gl 8
Fthylene chlomhydﬁn, 6-11 : t)j-::jzﬁ” cpie JS
Ethylene dibromide , 6-23 AV e JUW
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Ethylene glycol daSle olayl

manufacure, 2-14 , 5-14 , 8-7 C-wajl
production data, 8-7 Cl.;u‘}'l Sliane
uses, 2-14 ,8-7,10-25 , 11-3 , 11-4 ( oVlaa¥) iyl
Ethylene oxide S ST
manufacure, 2-14 , 5-15 , 6-11 C-..QJ%
production/capacity data 5-13 iﬁ-lﬁyi Bl ok / CL.J:JI
uses, 2-14 , 515, 8-7, 10-24 ( oY Laaze Y| ) Sl s
Fthylene— propylene rubbers, 2-14, 12-13 ,12-14 .l s 0 — 3V bl ooy o3
2- Ethylhexanol, 5-11 , 913 J;SLS.M Jeil -2
2~ Ethyl hexyl acrylate, 8-12 JeSdl 4l — 2 wsh S i
Ethyl hydrogen sufphate, 8-3 skl S oly 5
Extrusion 12-3 s
F
Fats and oils 2-2, 9-3 , 9-6 . ' gl et
Fatty acids, 2-2 , 9-6 dentll s ade
Fatty aleohols, 2-2 ; 9-6 , 1011 axalh I,
Fermentation, I-1 , 2-3 o]
Filtration, 1-6 o S
Fire extinguishing agents, 6-21 , 6-22 G 1l e
TFisher— Tropsch process, 2-7 , 2-8 s = &b s el
Flame processes, for acetylene, 4-8 ;,ir_::«‘)u S | R P |
Fluidised ~ bed reactors I1-5 Q¥ i el
Fluorescein, 6-25 nte ol

Fluorine compounds, -in the 6-17 , 6-18 L sl Teliall 3 Lol OIS
chemical industry,

Fluothane, 6-24 aly sl
Formaldehyde, 5-2 (ot apall ) a3
manufacture 5-10 , 9-11 C’.A!
polymers from, 10-24 - 11 - §, 11-9 e a2l &l il
production data, 9-11 GL:'.i}” Soldens

304




uses, 7-16, 9-11 ( oVl ) clilisaay!

Formic acid, 5-2 , 5-3 ( Slamssdl s ) et des

« Formica » 11-9 N

N- Formylmorpholine, 4-10 it s =N

Free ~ radical liquid— ph.;se 5-1=> 5-10 S Ll g s T G LA ] GasT Y
oxidation,

Free— radical vinyl polymerisation, 10-2 ws 10-7 e ngaiﬂ gl U

see also polymerisation Sl T@‘i il
Friedl - crafts veactions, 7-11-37-16 l_,..@:.éijf — d.liJé e Lar
Full- range naphtha, 2-12 JalS3t slall 124
G
Gas, see Coal gas , Natural gas, ¢ l_‘gﬁr.;-| [.,;—_.é.Fl sl 7.,.;:,} I I P
Town gas Lol Lo ekl Sl
Gas oil, 2-11,2-12 (o3 W ey
catalytic cracking, 3-7 L?!:Lu FUR
thermal cracking, 4-4 , 4-5, 4-6 L; ol _,;.1 J:,.,S;J!
Gasoline, 2-10, 2-11 &:J_U'L,'J!
from cataiytic alkylation 3-2 , 3-3 el W1 ST o
from catalytic cracking, 3-7,3-8,3-9 ?L:L» il _,:MS:;H O
from catalytic reforming 3-5 , 3-6 L‘?LL.. ! C?)l“’}ﬂ oo
from hydrocracking 3-10 ( C)J""U _CMK:JW) L;-,_Jm J\“.KJE o
from thernal cracking 2-11, 4-1 -Lg,)bi-‘ ‘Mgn” o
Glass—fibre reinforced plastics, 12-2 GL"'J‘H L_',LQJL. sshe ol
Glass transition temperature, 12-4 ?s_—la;J'” Sl 5,0 e A s
Glucose, 23 , 8-1 . : 5 skl
Glycerol , [T Y By B [P
manufacture, 2-2 , 2-14, 5-17 , 6-12 C;..gli
uses 10-25 , 11-5 ( S LY ) & laliaanayl
Growth reaction, 10-11 el e lis
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H- acid 7-9

Halcon process -

ethylene glycol 5-14

propylene oxide, 5-8
Halothane, 6-24
Heavy fuel oil 2-11 , 3-10
n— Heptane, octan number, 2-10
Herbicides, 6-15
Hexachlorocyclohexane. see

Benzene hexachloride

Hexachlorocyclopentadiene, 6-14
Hexachloroethane 6-19
n~ Hexadecane, cracking, 3-8 , 4-6
Hexamethylene di — isocyanate 11-11
Hexamethylene diamine 2-16 , 9-4 . 11-6
Hexamethyleneimine, 94
Hexamethylenetetramine 11-8
n-"Hexane, octane number 2-10
Hex - 1 - ene, octane number, 2-10
Hex -2- ene, octane number, 2-10
Hot rubbers, 10-20
Hydration

adetylene , 86

butenes, 8-5

ethylene, 8-3

ethylene oxide, 8-7

propene, 8-4, 8-5
1,- Hydride shifts, 3-3
Hydridotetracarbonylcobalt, $-15 , 9-16
Hydridotricarbonylcobalt, 9-15 , 9-16
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Hydrocracking, 3.10 ( z. igl! J:MK;H ) e bl S

Hydrodealkylation, 9-7 ( s;h b)) o bl J:g\y[ ¢ 5
Hydrodesulphurisation, 4-11 ( Ls" sohal) e A ey )?ili &
Hydroformylation, Jadll Bl L 159 . il S s
mechanism, 9-15 LI
products, 5-18 Sl
rhodium — catatysed 9-17 r)ﬂ}_,-)” 93 e (;;J[
shell process 9-17 JERN |
Hydrogen S sl
economics of, 9-11 il alzzsl
formation in thermal cracking 4-1 (¢,f 41 oSl S (osSl ) Jsa
in catalytic reforming, _3—5 , 3-6 (_”;J!_)J.i C:;A,,,‘yt ;3
in hydrocracking 3-10 ( Lf'a.-_u-\,,.&[ ) bl Sl s
manufacture | steam. reforming s JE,'.:.H C;).“,'Fyi ¢ CL'J
2-14 , 2-15 , 4-11 , 4-13 :
manufacturc, water gas, 2-7 Ul 5l ¢ C-_,ﬂ_ji
transport 1-9 _ Jeaht
Hydrogen chloride , 6-2, 65, 6-6, 6-8, 6-10, 7-14 4o 5 sa.bl (,15 )JJ{) iy
Hydrogen cyanide , 5-18 o saiehl (dgil ) Ol
Hydrogen fluoride, 6-1 , 6-19 o 5 bl ( & els ) Fp
Hydrogen peroxide 5-9 Crm gkl 48 [ Jt
Hydrogen Sulphide, in natural gas 2-9 L5,‘.“.?j=.Ji S d AP S _;«5
Hydrogenation, “ 68 A 1-9 . G bl
adiponitrile, 9—4 b e ¥
benzene, 9-2 Ol
catalysts for, 9-1 ez !
fats and oils, 9-3 NPT r..,...ul
nitroaromatics, 95 by Jhall
Hydrogenolysis, 2-2 , 9-6 bl Sl
Hydrolysis 8-1 Sgadd
alkyl sulphates 83 , 8-4 BRI el S oy
* allyl chicride 2-14,6-12 ' JIY1 Ll
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aluminium alkoxides 10-11
aryl chlorides 7--22

o— benzoyloxybenzoi. acid
carbolactam, 11-7

ceilufose triacetate, 8-11
cyclohexyl borate, 5-4
ethylene glycol acetates 5-14
fluorocarbons 618 , 6-19

isocyanates. 11-11

methyl undecenoate 2-3

naphthalene -1- sulphonic acid 7-9

phthalic anhydride, 7-20

‘polyamides and pelyesters 12-11

propylene dichlorohyring 6-12

starch, 2-3 , 8-1
triglycerides 2-2

IRy
JaV T Gy s
IR PP RN UK PYTR JU RS T
NN
Sl o G
JoeSA1 il ol
doSde phayl e oy
aak e ) Al gl Gy
(s S

lldl 53l s e
'L}szli-c;b;.axsj
i palodl Gdledi — 1 des
Al L sk
By LR PRSP ) U VPR
sl el GW o 2
e

33 by sl

Hydroperoxides, in autoxidation 5-1° 13! gt d S Y B gl oy s

Hydroquinone , 9-1
2 Hydroxybenzophenone, 12-8
o~ Hydroxyethyl peracetate 5-3

Injection moulding, 12-3

Tnsecticides, 6-14

Todine compounds, in the chemical

industry 6-25
Isobutane 3-1=»3-4 , 4-3 ,5-8

Isobutene, 2-15 , 7-15 , 85, 10-22

Isobutyl alcohol, 2-14 , 9-18
Isobutylene, see isobutene
Isobutyraldehyde, 2-14 , 9-15

SPEREPRELY

Ol L.g—f;u*:”'"z

By L R Y

oL G

ol ekl wla

sl Bkl 4 ¢ s ol

abipdl 55!
Sl il
deladt sl sl

ol snl e ol 55l
Ga a5 J‘:""‘ﬁ) ‘J‘::""‘ﬁ Al gl
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Isodecanol 2-18 J)jtfgjﬁ\)i
Isomerisation, of alkylbenzens, 7-17 O ! ULSKJT s L__,,_(:
see also catalytic Isomerisation b sl Sl T@JT s
Iso~ octanol 9-13 ) Jls VI sl
Isoprene, 10-5 , 10-22 O s J_,'gﬂ
Isopropy! alcohel 2-14 , 5-9 8-4 9-i3 ot sl b J ol
Tsopropylbenzene, see cumene gessdl sl ¢ B I |
Isotactic polymers, 10-10 N B WS AR BTN
Isothermal reactors, 1-5 (55 el ) eladl
Itaconic actd 12-11 N L
J
Jet fuel 2-11 Sl s
K
Kerosine, 2-11 , 2-11 e s S
Ketenre, 5-3 S
Ketones, reactions with aromatic 7-16 4 kil <157 1 o cotebiafl ¢ el a5
compounds
Knocking, 2-10 Sull
Kodel 11-5 w dass
L
Lauryl alcohol 2-2, 9-6 (Jooslil Ja2y Sl Je
Lead additives, see also Tetraenthyl uﬁL.! B L;_AI = R WP U H I
~ Lead 211 ) gelo Ji i
Light gasoline, 2-12 a5l
Light naphtha, 2-12 ‘ digid | Lal
Lindane, 6-14 ol
Linear alkanes, 7-14 ( R ) gl Sl g
Linear alkenes, 7-14 , 9-9 , 10-11 (L) daid! SUON o) e
Linear alkylbenzenes, 7-14 (4hdl) dacizdl o LSl N
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Linear primary alkohols, see fatty
alcohols -

Liquified petroleum gas, 2-11

M

MCPA see 2- Methyl —4-

chlorophenoxyacetic acid

(adel1) Lol 3541 013
deall Ot il
Jeedl Bl L

_;_,l{ —4 &L’.& 2 e Jla.l‘i MCPA

S oS

MDE, see 44- Diphenylmethane |24 JU3 ~ 44 Slbw p 5T JU5 1 MDI

diisocyanate

Malachit green, 6-16

Maleic anhydride 2-16 , 5-20, 8-8 , 11-5 , 12-2

Manufacturing cost, see producion cost
Margarine, 9-3

Mass pigmentation, 12-11

Melamine, 11-9

Melamine- formaldehyde resins, 11-9
Meht spinning 12-10

Mercaptané;, as chain transfer agents, 10-3
2- Mercaptobenzothiazole 12-14 7
Methacrylates, 8-12

olatl
etV sl
LA Sl
gyl il il ¢ i ks
oA Al
éxﬂl (t’"“ﬂl
N
Ll poss — ol Slewil
olead¥ Jal
M\ Jadl ke o olils Ll
dosldl s sn8 . -2

oy S oy

Methacrylic acid, 8-13 &y STl deem
Methanation, 4-12 . el
Methane GL:L!
_ acetylene from, 4-8 C da z_iSL-.JE Shamet!
chiorination, 6-3 LR
formation in thermal craking 4-1 gl A Sl & S
sourees, 2-9, 2-11 , 2-12 sslall
steam reforming 2-14 , 2-15 , 4-11, 4-12, 4-13 L;;JL;‘TH C_:L;}H
Methanol Jsild!
dehydrogenation, 9-11 urrl) ¢
formationin cumene oxidation 5-2 oS S i d Jladt
manufacture 2-7 , 2-14 , 2-15, 4-11, 4-13, 5-10. L C:.,‘ali
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production data 4-13 E—L:_;Y! lans

uses, 2-3 , 4-13 , 5-5, 6-3, 6-21,8-12,9-6 (=YY Stz
1,2~ Methide shifts 3-3 ( el 2,1 — Elady D
Methionine 5-17 {rd gkl
Methyl acrylate 8-12 , 12-11 Sl Q;x_,. Ky
Methyl alcohol, see Methanol Ol kb o Lt e
Methyl bromide 6-21 UL.J.E £
Methyl chloride 6-3 , 10-22 dedl Ll

Methyl ethyl ketone, 2-15, 9-13 , 9-14
Methy! isobutyl ketone 9-13
Methyl methacrylate 8-12,10-17,12-11
Methy! salicylate 12—}1
Z- Methylbutane, octane number 2-10
2- Methyl 4 chlorophenol 6-15
2- Methyl —4- chlorophenoxyacetic

acid 6-15
Methylcyclohexane, octane number2-10
4~ Methyl -2,6- di —t- butylphenol, 7-15
Methylene chloroide

manufacture 6-3

pses 6-3, 6-22, 8-11, 11-4
Methylene dibromide 6-22

5SSt e

SECNI R PTR

el ey Sl

Sl (Sl ) eyl
Ol Y sde ¢ Ol Joma =2
el 87 — 4 — Lz 2
W1 oS 0 4~ e 2

Ol V1 st ¢ GLLSTL ot e
Sl ds G 62 L 4
Sl I8

C_%ﬁ

(C‘J'}’hau}ﬂ) Solalazazay
ol 5 Sl

2,2"- Methylone bis (4~ methyl ~6-t~ Jis JU~6 — fote —4) 2 gl 22

butylphenol) 7-16
2= Methylheptané, octane number 2-10
2- Methylhexane, octane number?—10

2- Methylpentane, octane number2-10
N- Methylpyrrolidone 4-10

o — Methylstyrene 5-2
Methyitrichlorosilane 6-3

Micelles,in emulsion polymerisation 10-7

Mixed oils 5-4
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Moisture absorption, of fibres 12-11

Molecular sieves. 3-7 , 3-8

Monomer, stabilisation 104

MNaphtha
acetylenc from 4-8

catalytic reforming 4-10

cracking 1-6 1-12 2-13 , 41,44 —>4-7

octane number 2-10

oxidation 5-5

source and composition 2-11,2-12

steam reforming 2-7 , 2-14 , 2-15, 4-11 , 412,

Naphthalene 2-5 , 5-19 , 7-5, 7-9
Naphthalenesulphonic acids 7-9

Naphthalene-1,3,6-trisulphonic acid7-9

Naphthenes 2-9

Naphihenic crudes 2-9

Naphthot 7-9

2~ Naphithol 7-19 , 7-21

Naphthylamines, see
Aminonaphthalenes

Natural gas, see also Methane,
Fthane, propane, Butanes,

acetylene from 2-6

as chemical raw material 2-1,2-12 , 2-13, 2-16

associated 29
reserves 2—4

sources and copmosition 2-9

R AR R e
FRIGT R

bl jazal ¢ b Sl

Lt
Lo ! el
ol oyl
el
Sl e
FEARY
S ALy el
gl Yl
ol
byl ek e
S il G 63,1 — i jie

4-13

‘,':‘"A'J! g e

Grzall LA

J grich

J yaich

Sl ol il o,

Sl gl oy

¢ ol e ol lal i o el Sl

steam reforming 2-7 , 2-14,2-15

unassociated 2-9

Natural ruber 12-12 , 12-13
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oxidation 12-7

vulcanisation 12-14
Neoprene, see polychloroprene
Nitration 7-2 = 7-6

benzene 7-3

chlorobenzene 7-35

mechanism 7-2

naphthalene 7-4

toluene 7-4
Nitrile rubbers 12-13
P- Nitroaniline 7-23
Nitrobenzene 2-16, 7-3 , 9-5
P-Nitrobenzenediazonium chloride 7-19
Nitrochlorobenzenes 75
Nitro naphthalenes 7--5 '
Nitronium ion 7-2
P Nitrophenol 7-22
Nitrotoluenes 74
Nonanol 9-18
Nonylphenol 7-15 , 10-25
North sea gas 2-9 , 2-14
North sea oil 2-12
Nyion 6 11-6, 11-7
Nylon 11 2-2, 2-3
Nylon 66 11-6
Nylon salt 11-6
Nylons

dyeing of 12-11

hydrogen bonding in 12-10

hydrolysis 12-11

moisture absorption by 12-11

oxidation 12-7
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world preduction 12-10 ‘_nslu\ CL;}II
O
n— Qctane, octane number 2-10 LS LY ske ¢ Qlf,‘m‘;ﬂlﬁ
Octane number 2-10, 3-4, 3-5, 3-5 . 3-7, 3-9, 3-10 SIS se
of alkylate 3-2 ASTYY L
.of Cs to Cy hydrocarbons 2-10 Cs &l Cs o 'Stz;q-;ﬂ:;“ ¢ sl
of catalytic cracker gasoline, 2-11 PP RN R P
of catalytic reformate 2-11 , 3-5 . ) EUR Y| . Y
of naphtha 2-10 . C ol
of straight-Tun gasoline 2-11 bl _-&L;lixi'l o le;i
Octenes, octane number 2-10 Ol Y ske o 8L Q,J.,;'-
Octylphend  7-15 - - ; T gl s T
Cil, see fats and oils, petroleum Lall ¢ gyl f,w\ﬂ JL;T ¢ el
Oleic acid 2-2 (&hd 5V paem ) o Laee
Oleum 7-6, 7-7 , 7-10 : s SV
Orange IT 7-19 o la
Orlon’ 1019 RSBy
Oxidation alS” el e STy
acetaldehyde 5-3 B NEPR IR
acrolein 5-17 : ‘ oty S
benzene 5-20 - 5y
" benzoic acid 5-13 Eld sl e
 butane 35-5,5-10 ’ Ol5 gl
catalysis of 5-1,5-3, 54, 5-7, 5-11 , 5-12, 5-13 , 5-15 ol i
cumene 5-2 e sS
- ¢yclohexane 4-3 OS] L:,,-E-l? :
cyclohexanol 35-4 d g lSAr dj_i;_
cyclohexanone 5—4 IR e Y Ls‘l"
ethylbenzene 5-8 : h A W
ethylene 511, 5-12, 5-14, 5-15 EEREREREE oy
. hydroperoxides in 5-1 [PV SR S P



_isobuftane 5-8
isohropyl alcohol 5-9
naphthalene 5-19
polymers 12-7
propene 5-17
toluene 5-6
o — xylene 5-19
P~ xylene 5-7
Oxo process -12-14, see also Hydroformylation

gas for synthesis 4-11 , 4-13
Oxychlorination 6-6 , 6-8 ,6-9, 7-22

Oxygen 5-11 ¢ el fadl daads e Y

P

PTFE, see Polytetrafluorethylene
Palm oil 2-2
Para red 7-19
Paraffin, see Kerosine
Paraffin wax 4-7
Patents 1-9
n-Pentane, octane number 2-10
Pent-1-ene 9-15
Peracetic acid 5-3
Perchloroethylene 2-6 ,6-4 ,6-8,6-9 ,6-19
Peroxides 51, 12-14
,Perspex’ 10-17
Petrol, see Gasoling
Petroleum
as raw material for chemicals,
S 2-1,2-6,2-12
distillation 2-11 , 2-12
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occurrence and constitution 2-9 Sl s a4l

refiing AL et 13-2, 12-2,10-2 , S

Phenol d gl

by cumene process 2-14 , 2-16 , 5-2 aesSdl el 2l

by Dow toluene process 5-13 2 Halsisl b

by monochlorobenzene process, 1-11, 7-22 Ol LI (_;alai sl =l
by Raschig process, 7-22 _ C:JE sell
by sulphonation process, 7-7 , 7-21 aalol ol jemly
from coal carbonisation, 2-5 gl il (0 85 ) i e
production data 5-2 C‘.:'J}'E Sl
uses 5-2, 5-5 ,6-15,7-15 ,7-16,11-8 (eYaz¥l) olimeyl
Phenol-formaldehyde resins 11-8 J.:,a.UT r. sy — Sl bt
Phenols R T
alkylation of 7-15 . AT
‘as antioxidants 12-8 _ . MG AN dglis
as polymerisation inhibitors, 10-4 Al QLL,..;‘.A Ll
reactions with diazonium salts, 7-19 p g 5 3bl Cﬁ,.T & Jeladl
Phenyl benzoate 5-13 el St
1 Phenyl ethanol 5-8 iyl L -1
2~ Phenylpropan — 2 ~ ol  5-2 2 -dail, Al s -2
Phosgene 6-8 , 7-17 , 9-5 , 11-4 _ . ]
Phthalic acid e aam
esters 8-13 ol awyi
isomerisation 7-20 Sl
Phthalic anhydride - B ERIN| PRI
manufacture, 2-16 ,5-19 _ C;,,dﬂ _
production data, 5-19 & GL:Nt C.J.E.:Ia.-u
uses 2-16,5-19, 7-20, 8-8,8-13,11-6,12-2 (¥las¥) labizmaay!
Pigments 6-16 ( fe bas pia) coliuall
Plasticisers 8-13 , 9-18 , 12-5 C;U.J.lﬂ
Plastics 12-1 ' Ll
fabrication of 12-3 : Lgater
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"Platforming’ 3-5 see also Catalytic
reforming
"Plexiglas’ 10-17
Polyamides 11-6 , 11-7 see also
Nyions
Polybutadiene 10-21 , 12-13
Polycarbonate
Polychloroprene 2-6, 10-23, $12-13, 12-14
Polyhlorotrifluoroethylene 6-19
Polyesters 11-3 , 11~4 , 11-5, 12-2
Polyethers 2-14
Polyethylene 2-3 , 2-14 , 10-12
antioxidants in 12-8
oxidation 7-12
prioduction/consumption data, 10-13
propertieé and structure 12-4 , 12-5
Poly ( ethylene adipate } 12-11
Poly { ethylene phthalate ) 12-10
Poly ( ethylene terphthalate ) 216, 11-3
dyeing 12-11 )
hydrolysis 12-11
moisture absorption 12-11
l spinning 12-10
“world production 12-10
Poly{ hexamethylene adipamide ),
see Nylon 66
Poly isobutene 10-22

Tal il o Lol eyl
sl oyl
Lal sl o L Sl

O sl I
sl el sdan
Sl S sz,
O S ez,
Y Sl G LIS s
_,L.:)'l ol adasa
A elsaan
sl sz,
4.5 sl
5.8y
dohgeay! / g¥ ol
iy el 4dt
{ ,_;J,:I}H L-lT.pT JREERS
(ols¥l oVl ) st
(ol¥l eVl 5 ) s,
(C-TQJE ile) é?aﬂ
| WY
bl elianl
Joall
L";LU! zlsyi
(ol ol ol } sdaze
66 0Lt sl

Sl gl s

Poly isobutylene, see Polyisobutene 7yl ) sdsze Jla_;r ¢ oldndl gl st

Polyisoprene 12-13 see also Natural
rubber

Polymerisation, see also c

517

Gl sl oyt su
PEENIRY

@by sl ovadl L

A otalilal !




'individual_monomefs and polymres
addition 10-1

bulk 10-7, 10-13, 10-15, 10-16  10-17
chain — growth - '

chain tranfer in 10-3

condensation 10-1

degree of 11-1

emulsion 10-7 , 10-13 10-16 , 10-21 , 10-23
free-radical vinyl 10-2 = 10-8
head-to-tail propagation 10-2

ionic vinyl 8-10

inhibition of 104, 10-20

initiators, {or free-radical vinyt,

10-2, 10-7 , 10-12 ,10-20

el Sl i @
4

S

S TR Y INEN: i

b Alddl s
' e S|
il
ez
A el e

i Lh, tasy
(¥ ool Lol
et
A1 e Sl et

-6 s gk 0yl

molecular weight in 10-2 , 10-3, 10-8, 11-1,
of carbonyl compounds 10-24 Gude g SO el L
of conjugated dienes 105 aisl pdb olgall
_of 1,2-cpoxides 10-25 2,1 = 4 Yl s i)
sofution 10-7 = 10-18 ey
step—growth : Ao ol fadly 1410 sl >l
stereospecific 10-10 (G gl 318 ) Aol Ls.;mé
suspension 7-10, 10-13 | 1015, 10-16, 17-10 ) ) é.l.a“
" three-dimensional step—grouth, 11-2 KW} L__;B)L:' gl de L
Ziegler—Natta 10-9, 10-12 ,10-14 , 10-21 (N ——uJJ.A,w__}
Polymers FOTEMOEY

amorphons 12-4
antioxidants in 8-12

crystallinity 12-4

Sl e
Lead 381 lsloaa
Lgr s sls

* clastomeric J,.a.é“ Al 1392 0. (ia..a) NES

fibre-forming , 12-10 see also

Synthetic fibres,
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Acrylic fibres, dlzlwf?l QL:J?

Nylons, poly ( ethylene (¥l Y S)odanac 5L g
terephthalate ), Polypropylene Ohai s Al sdaza
oxidation of 12-8 SV
plasticisation of 12-5 i ‘ Sl

structure and properties of, 12-2 = {26 up‘ _,Ll FRRN)

thermoplastic 12-2 ( i )

Lt ol
thermosetting 11-2, 12-2 , 12-6 : { 4w ) “lf. R TP
three-dimensional network, 11-2 andl A0 is
types of applications 12-1 il LT

Poly ( methyl methacrylate ) 10-17 ( Jattd oty ST ) ddata
Poly ( oxyethylene ) glycols, 10-25 JSA (phal S ) Sl
Poly (oxypropylene) glycels 10-25 , 1i~11 dJ g5l { e ;,.3’ _,T) ol sdaza
Poly (oxypropylene) triols 10-25 ,11-11 s A (s s ;_.;.-.f JT) olsdazs
Polypropylene2-14, 10-14, 12-7,12-8 .~ “ ozt sl saan
fibres 1012, 12-11 - : bl
Polystyrene 2-14 , 10-15 , 12-7 EJ_-)'«:::.»}W Sdate
Polytetrafluorgethylene 6-19 |, 10-18 : CJ:L'}H aak el s
Polyurethanes 2-314 , 2-16 , 11-11 . : o L‘JUJJ%’E Caladaza
Poly (vinyl acetate) 10-16, 12-5 ( Jeadl oo ) baze
Poly (vinyl alcohol) 10--7 { Jopdll dge ) ddeze
Poly (vinyl chloride) 2-6 , 2-14, 10-13 ( Jeradll ) L187 ) adazs
degradation 12-9 ' . CCawd
head-to-tail structure 10-3 Jodl u—j oo
plasticisation 12-5 L : Sl
stabilisation 12-19 Sl it
Poly (vinyl fluoride ) 6-15 7 { J_,,;gf:ﬂ salé ) Sdala
Poly (vinlidine chloride) 6-7 C (ke LI sae
Poly (vinyHdine fluoride) 6-19 QNN Ny I
Potatoes 2-3 LEI| B
Primary reformer, 4-12 ST : d jT cl.m
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Production costs, 1-§ , 1-11, 1-12 CL-_}W a5

Propane 3-2 , 3-3, 4-1 [;LUJ?II
acetylene from 4-8 &on GiEL:.H ety
chlorinolysis of, 6-9 _ 2S00 Has!
cracking 2-13 ,. 1-4 , 4-3 Sl
oxidation 5-10 .57
sources 2-9 , 2-11 Jalaall

Propan-2- ol, see isoprcl)py} alcohol ot gl _uil daall kil ¢ — d s l{lj ,)fl
Propene . - g
ammoxidation 5-18 : _ s i pa Y1 anS” Y
chiorination 6-12 Ry
chlorino]ys_is 6-9 o PSIL J
chlorohydrin from 6-11 s GSL‘JE i S
‘cumene from 2-16 , 7-13 Lua éL‘.H o ;E!i
_ from catalytic cracking 2-11 ,2-12, 3-7 b i J}_.‘.S:Il o
from thermal cracking 2-13 ,4-1 , 4-6 GJlJ,-LE . Sl u‘
hydration 8-4 - ul..}’l
hydroformylation 9-15 , 9-18 FIT IR
in cataiytic élkylation 3-2, 3-3 il 1 USHY!
major derivatives 2-14 bl liald
oxidation 5-17 ' T e i
polymerisation 10-14 ' il
propylene oxide from, 5-8 e CJL.H Ohuz ol 48 i
Propionaldehyde. 9-18 (O g Al ddlt Y daddl Op 5 A
Propionic acid 5-5, 9-18 ( g_l,"J_,:;._,)}]F Je-ses ) ahujjﬂ e
n-Propyl alcohol 9-18 L.?,.U'zzll el d e
Propylene, see propene . : RE Lt IR PR |
Propylene chlorohydrin 2-14 , 6-i1 b Al aoda LIS
Propylene dimer, 2-14 c}lr:e_s.n” - d;Lj
Propylene glycol 11-5 JaSGe gl ol
Propylene oxide, 2-14, 5-8,6-11, 1025, 122 R
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Propylene tetramer 2-14 , 7-14 , 7-15 9.18 ‘ L-}i:,__,}n . J’L!J

Propylene trimer 2-14, 7-14 , 7-15, 918 sl i 3K

Pyridine 2-5 , 11-4 o !

Pyrolysis gasolione 2-11 , 4-1 , 410, 7-17 @l A Mol ond 55
Q

Quench boiler, 4-1 @I.ﬂ dy il J

Quinones, as polymerisation inhibitors 4-10 el Sleta Gl ¢ 040 S oy s

R
Raw material cost 1-11 ra;‘ f st dals”
Raw materials for organic chemicals 2-1., 2-16 L gaalt ol LSl ru.'! A Al
Rayon, worid production 12-10 (:J.La” CL.;}‘i ¢ Oy Ml
Reactive dyes 6-16 _ Yldll Gas Y
Reactors, types of 1-3, 1-4, 1-5, 1-10 - o Léblr'T ¢ kel
Redox initiation syStems 10-20 tlg—jylj 38 5l aalis
Refinery gas, 2-11 L}LA! 5k
Refining, sec Petroleum ' Jaicll gt oo, S
Reformate 4-10 - hll
Reforming, see Catalytic ‘éLaL.- Bl C‘ju}'l Py C'jw‘}Jl
reforming, steam reforming < Sl C‘;km}”

Refrigerant fluids 6-18 dy el Cﬂ ™
Research and development, cost of 1-2,1-9 LadSs o kel p 2l
Resol resins 11-8 { s M) dse I it
Resorcinol, 7-7, 7-21 ( Usias s ) dosigw s gey M
Royalties 1-9 : ( il baam C) 2o e !
Rubbers, see Elastomers, Natural rubber Llall ¢ sl ol . ¢ S oy 2

Lﬂq‘::':u!

)

SBR, see Styrene-butadiene rubber uslisdl — g ¥l Llla kil SBR
Saccharin 7-8 o a8
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Salicylic acid 5-13 (LUl )y Olaia! o

JSaran’ 6-7 oLl
Secondary reformer 4-12 s il CL,;,_U
Separation systems 1-6 , 1-10 : - Szl alas
Shale 2-1 T o R
Shift converters 4-12 P Ry (e
Shift reaction, 411, 4-12, 4-13 CL:_.;SYl e LS
Silicones 6-3 S . BRGNS O R
Silk, moisture absorption of, 13-11 Gl D peland oy L
Scap, 1-1,2-2,7-10 , 10-7 ‘ 3 g Lall
‘Sodium alkylbenzenesuiphonate p o gl Sl gdle O LT el

detergents, 7-10

Sodium benzeﬂesulphonat.e 7-21 ¢ 23 gl o gl C’Jf:-!

Sodium Jauryl sulphate, 9-6 wsd sl s Jo ol Oly 48
Selid phosphoric acid, 7-12 el J}'lne.—ﬂ-” e
Stabilisers, for poly (vinyl chioride), 12-9 - _L..A” B _,Jf Sl el ..J.l
Starch 2-1,2-3. 8-1 SLasil
Steam cracking, sée Thermal cracking bR sl JLJE ¢ JL>=,I J«..&JI
Steam reformmg, 1-5,2-7,2-14, 2-15, 4-11, 412, 4-13 (éJL;g,:!.E C‘})L,gyl
Stearic acid 2-2, 12-14 - ( b L ¥l de ) C,.,.Ji e
Step-growth polymerisation, 10-1 . A _‘l__;.au..ﬂ Jredll ¢ q[, Al adt il
" see also bolymcrisation, ' _,B‘LW:JE i"ui kil
and individnal monomers i Jnll .x:‘-! ‘_;;L,J
Stereospecific polymetisation 10-10 ( a.,.p! _,,cJﬂ s _}J) am,mﬁ!ﬁ & j_H Sitel
Stirred—flow reactors {4 ' o L SRR
Straightrun g.aso]ine 211 AUl o) jJ;Lé
Styrene ) O eyl
“in gla-ssﬁﬁbre teinforced plaétics 123 CL" el Losl sali ol d
manufacture 2-14 , 5-8,7-12,9-10 C;AJI
polymerisation 10-15 , 10-20 . kel
_4p1oduct10n capacity data 9-10 ) ;z?u}f_i Lil'a'LL.H_ / Gts‘;_ﬂ Solooas
Styrene—butadzenelubbezs,10 20,12-13 Spaslisdl — O gl bl oy 0
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Sucrose 2-1 , 23 ‘ 5 _,g,.J\

Suifolane 4-10 ‘ SO salll

Suiphanilic acid 7-19 Sl stalldl e

Sulphonation 7-6 — 7-11 : il i

agents for, 7-6
alkylbenzenes 7-10

s 5ok

. .
NERNYY s

benzene 7-7 ) _,\,J!
mechanisin 7-6 Agﬁ_ll
naphthalene 7-9 et
- toluenes 7-8 ‘ &;,“JJ sl
Syndiotactic polymers 10-10 P VO CEME B e
Synthesis gas 2-7 , 4-11, 4-12,4-13,9-15 glleayt Sl

Synthetic fibres, 12-10, 12-11 see also

Acrylic fibres, nylons
Poly (ethylene terephthalate)
Polypropylene
dveability, 12-11
moisture absorption 12-11
spinning. 12-10
world production 12-10

synthetic rubbers, see

Lol st Lellsyi U

Sl s e e L‘J"‘L.‘.;m L‘3{::”‘
(oY @Y 5y s

IR R VRCH
byl i,

iy o land

dJ sl

%;LLAH CL_»W

sl o oY B Gy

Flastomers, and individual polymers 42l 2ol Jledl, o bl ol .

T
TD!, see Tolylene di-isocynate et ol pl Sl kil ¢ TDI
TNT, see Trinitrotowene R Es L;)‘u Al ¢ TNT
Tallow 2-2 Rt R W S e
Tar sands 2-1 ) it all )
,Tedlar’, 6-19, ' IR
Terephthalic acid 2-16 , 5-7, 7-20 11-3,11-4,11-5 ERWIE gl s
Terylene 11-3 ' b el
1,1,1,2 — Tetracholore ethane 6-8 oYyl 25 el -2
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1,1,2,2 — Tetrachloroethane 6-8 oyl Ll L;:L, s - 2,211
Tetrachloromethane, see Carbon O a9 JKH 245 oh o il oldt iy L5°L’ y

tetrachloride
Tetracthyl-lead 2-14 , 6-4 _ gele I st by
Tetracthylene glycol 4-10 S dasle HeY! o;b r
Tetraethylthivram disulphide 12-14 f! sodl sl sl ca S Sl
Tetrafluoroethylene 6-19 , 10-18 L-),[:;}M ks x5°h ¥
N,N- Tetramethyl - p - ae¥ L ol - by - NN
phenylenediamine 12-8
Thermal cracking 1-5 , 2-13 4-154-7 ol Sl
acetylene by 4-8 , 4-9 , 4-10 . E L}.«:L:Li ._;L-ww
effect of scale of oﬁeration | deloall P‘L‘ _‘,j{_,
on costs 1-12 R |1 S
ethane 2-4 au"y}
feedstocks for 2-13 'e'd.\;H ﬁil:.ﬂ Sl e
in petroleum refining 3-7 Lall o, 5G té
naphtha 4-4 = 4-7 et
paraffin wax 4-7 o Al &
primary reactions 4-6 LY el
product disteibution 4-1 . ' Z_‘_:'_Li £ ) e
production data 4-1 _ E’L:S‘)H elbana
propane 4-3 . _ oly gl
secondary reactions 4-6 ' . Ll e il
severity 4-6 3 pendl
Thermoplastics 12-2 , 12-3 il Al St
Thermosetting resins 12-2 , 12-3 'R o edeael ;:;L%;:i A
Toluene ' oAl
chlorosulphonation 7-8 ‘ 5 oIS Lot
hydrodealkylation 9-7 . & A8 LS &
manufacture 2-5 , 4-10 ) C-.‘J!
nitration 7-4 o il
octane number 2-10 RIE A R
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oxidation 5-0

phenol from, 5-13
7-8
terephthalic acid from 7-20
uses, 2-11 , 2-16

sulphonation,

7-8

Toluenesulphonic acids, 7-8

Toluenesulphonamides

Toluenesulphony! chlorides, 7-8
P~ Toluic acid, 5-7
Tolylene di-isocyanate, 2-16 , 74 ,
Tolylenediamings, 2-16 , 9-5
Town gas 2-5
Transcat process, 66
Tangesterification 8-8
Tributylphosphine 9-17
«Tricél,»' 8-11
Trichlorobenzenes, 7-18
1,1,1- Trichloroethane, 6-10
1,1,2- Trichlorcethane, 67
Trichloroethylenie, 2-6 , 6-8, 6-9, 6-24
Trichlorofluoromethane, 6-18 , 11-11
Trichioromethane, see Chloroform
Tridecanol, 9-18
Triethylaluminium, 10-11
Triethylene giycol §-7
Trifluoromethane, 6-18
Triglycerides, 2-2
Trilinolein, 9-3
2,2,3— Trimethylbutane, octane

' number 2-10
Trimethylchlorositane, 6-3
2,2,4- Trimethylpentane,

9-5 , 11-11
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octane number, 2-10

Trinitrotoluene, 7-4
Trioxane, 1024
Tristearin, 9-3

Tubular reactors, I-4 , 1-5

U
Urassociated gas, 2-9 , 2-12
Unsaturated polyesters, 12-2
Unzipping, of acetal resins, 10-24
Urea 11-9 .
Urea— formaldehyde resins, 11-9
Urethanes, 11-11
Unzipping 10-24

A

Vacuum distillate, 2-11 , 3-7
Vacuum distillation, 2-11
Vacuum fesidue; 2-11
Vépdur degreasing, 6-8 , 6-9
Vegetable materials, as 2-1 —= 24
" chemical raw materials,
Yinyl acetate
~in acrylic fibres 12-11
manufacture 2-6 , 2-14 , 5-12 , 5-16
polymerisation, 10-3 , 10-16
production/capacity data 5-12
Vinyl chloride,
manufacture, 2-6 , 2-14 , 6—5,6—6
polymerisation, 10-13

production/capacity data 6-6
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uses 66 , 6-10 (QYL&.‘:ME’D ol liina !

Vinyl fluoride, 6-19 el s
Vinylacetylene, 2-6 ol L3
Vinylidine chloride, 7-6, 6-10 ETENTE-1 BN
Vinylidine fluoride, 6-19 ovalenal ol
Vinylpyridine, 12-11 oy sl oo
Vulcanisation, 12-14 . w8 Al e asl
accelerators, 1214 . Sole
W
Wacker process, for acetaldehyde 5-11 gl ') B R |
Water gas, 2-7 S sle
Wax cracking, 4-7 , 7-14 g el S5
Weizmann process, 2-3 Sla gl s ol 2]
Whale oil, 2-2 I R
Woad, cellulose from, 8-3 & G‘;l;]l Sl okl
Wool, 12-10, 12-11 O el
Works cost ,see Production cost E—_L:j}'l Walss
Wulff process, 4-8 (i) sy sl ]
X
O- Xylene, oxidation, 2-16, 519 . L ohenSO 53,50 o S0 r
P- XKylene, oxidation, 5-7 ' ;4;'(’3'1'“; { S B17 AN A
Xylenes (ohsS s 8) bl oy
in catatytic reformate and pyrolysi s ALLL T Gl d
gasoline, 7-17 gﬂ,ﬁu LR P
isomerisation, 7-17 ‘.:,:K*:H
manufacture, 4-10 , 7-17 C‘.mﬁ
octane number, 2-10 Cﬂ:f_,s'i 2de
production/capacity data 7-17 ;‘::’,'E*:’lyi astlll f'(._l"jw ol
uses, 2-16 , 7-17, 7-20 { e lany! ) Solalasenay!
Xylenols, 2-5 (J};i_;_ﬂl) PN e
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R

Y
Yield, definition, 1-7 Can el o g
Z
Ziegler-Natta polymerisation, 10-9 ,10-10 , 10-12 , 10-14 ,10-21 Gl - Ly S
Zinc benzothiazolmercaptide, 12-14 ali g asS e Jdasld e
Zinc diethyldithiocarbamate, 12-14 il ey S gl L gL
Ziric ‘stearate, 12-9 { &l olled ) obi i Calas
Zipper reaction, of poly (vinyl (Jﬁznzﬂ J..{‘,Jlf) sdazl 3 Jelas

chloride), 12-9
Zipping 12-9 ’ il
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