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World Rubber Production
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Rubber Consumption (‘000 tonnes)

=D Natural Rubber Synthetic Rubber Total Rubber

2001 7,039 10,253 17,292
2002 7,515 10,679 18,194
2003 7,797 11,177 18,973
2004 8,562 11,693 20,255
2005 9,049 11,731 20,780
2006 9,513 12,434 21,947
2007 10,138 12,576 22,714
2008 10,187 12,173 22,360
2009 9,289 11,228 20,517
2010 10,759 13,225 23,983
2011 11,034 13,856 24,389
2012 11,046 13,064 25,009
2013 11,430 14,148 25,578
2014 12,181 14,159 26,340
2015 12,134 14,663 26,796
2016 12,670 14,876 27,547
2017 13,203 15,234 28,437
2018 13,313 15,342 29,156
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Adipates

DBEA dibutoxyethyl adipate

DBEEA dibutoxyethoxyethyl adipate
DNODA diinormal CRC10) adipate
DOA dioctyl (2-ethylhexyl) adipate
7006 alkyl alkylether diester adipate
DIDA diisodecyl adipate

DINA diisononyl adipate

97A C9C7 adipate

Epoxies

ESO epoxidized soyabean oil

G-60 cpoxidized soyabean oil

G-62 epoxidized soyabean oil

7170 epoxidized soyabean oil

IOES 1sooctyl epoxy stearate

OET octyl (2-ethylhexyl) epoxy tallate
6.8 epoxidized soyabean oil

10.4 epoxidized linseed oil

EpGdO epoxidized glycerol dioleate

Glycol Diesters

TeEGEH tetracthylene glycol di-2-cthylhexoate
TrEGCC tnicthylene glycol caprate caprylate
TrEGEH triethylene glycol di-2-cthylhexoate
PGd2EH polyethylene glycol di-2-ethylhexoate
Phosphates

EHdJPF 2-ethyl hexyl diphenyl phosphate
IDAPF 1sodecyl diphenyl phosphate

TrAF triaryl phosphate

Phthalates

BBP butylbenzyl phthalate

CICLIP dinormal 7.9,11 carbon phthalate
DBP dibuty!l phthalate

DIDP diisodecyl phthalate

DOP dioctyl (2-ethylhexyl) phthalate

DUP diundecy! phthalate

DINP diisononyl phthalate

DIOP diisooctyl phthalate

DN711P dinormal 7.9.11 phthalate

DOTP dioctyl terephthalate

DTDP ditridecyl phthalate

Polymerics

25p polymeric sebacate, 200,000 cps viscosity
3oop polymeric, 3,300 cps viscosity

31s5p polymerics. 7.5K ¢ps viscosity

325p polymerics, 5.3K cps viscosity

3op polymeric, 5.8K cps viscosity

7035P polymeric glutarate, 11K cps viscosity
7046P polymeric glutarate, 12K cps viscosity
7092P polymeric glutarate, 24K cps viscosity
P-670 adipate polymeric, low viscosity

P-675 adipate polymeric, low viscosity
P-7068 phthalate polymeric, low viscosity
Sebacates

83SS dibutoxyethoxyethyl substitute sebacate
DBES dibutoxy ethyl sebacate

DBS dibutyl scbacate

DOS dioctyl (2-ethylhexyl) sebacate

I'rimellitates

TIDTM tri-isodecy! trimellitate

TNODTM tri-n-octyl n-decyl trimellitate

TOTM trioctyl (2-ethyhexyl) trimellitate

uT™ unidentified trimellitate

LT™M lincar (mixed normal alcohol) trimellitate
TINTM tri-isononyl trimellitate

o™ tri-isoocty] trimellitate
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Organic peroxide class

Structure 10h half-life
(‘) (l) - :
Diacyl peroxides | | 21-75°C
R-C-00-C-R
(0] (‘)
Peroxydicarbonates Il 49-51°C
RO-C-00—-C—OR ?
i
t-Alkyl peroxyesters | 38-107°C
R—-C—-00—(tert R)
R”  0O—(tertR)
N/
Peroxyketals C 92-112°C
N
R"  0O—(tertR)
Dialkyl peroxides (tert R")—OO0—(tert R”) 115-131°C

tert-Alkyl hydroperoxides (tert R)—OOH

R R’

Not applicable

\ |
Hoo—Cfoofffoon
R R

Ketone peroxides Not applicable
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Tackifying resins

Curing resins

a. Phenol-formaldehyde a.
resol type

e s o

Reinforcing resins

Phenol-formaldehyde novolak
type

. High styrene resins

Methylene donors
Resorcinol

. Resorcinol-formaldehyde

Poly-butadiene resins

. Styrene-acrylonitrile
. Poly-vinyl-chloride resins

. Phenol-formaldehyde novolak

type

Hydrocarbon

. Rosin derivatives
Phenol-acetylene condensation

e. Terpene derivatives

f. Cumarone Indene

g. Tall oil derivatives
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hemical Additives in the Rubber Industry and Domestic

Production Capabilities

M. Jalilian
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Abstract: Nowadays, rubber products have a special place in human life. Chemical additives
are an important compound of the formulation of the rubber compound that improve
physical, mechanical properties and increase product performance. In this study, we study
the characteristics of a number of important chemical additives in the rubber industry, their

potentials and the necessity of domestic production.
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