2.1 (Natural Rubber Latex)

( )
/ pH 6.5
(disperse)
5
“ ”(serum)
)

(hydrophilic)
11 (hydrophobic)

b(
=he

2.1
2.2

0.975

(dispersion medium)

(colloid) (hydrosol)

35 %
65 %

55 %

(lutoid) 10 %

0.980



25-45 %

(isoprene)
( 2000-5000 )
0.92 /
0.02-0.03

0.05 %

(aqueous phase) “ »
1.02 /

' ' 10,000
(lutoid and other particulate phases)
“ L (viscoid)
’ (Homan and Van Gils) .. 1948
(centrifuge) 2

20-30 %

- ” ( luteous



” (Frey wyssling)

(carotinoid)

(ultracentrifuge) 4 2.1

N

2.1



f
(concentrated latex)
(polycholoroprene latex)
(concentrated latex) 1
60 % ( 30-40 % )
(dipping) (casting) (spraying) (molding)

(spreading)

(latex foam rubber)

2.2
4
[ (creaming)
(centrifuging machine)
(evaporation)
(electrodecantation)
(creaming

agent) (



(sodium or ammonium alginate)

10-12
2
(% total solid content ; %TSC) 61.5 %
60 %
“latex seperator” “latex concentrator™
( 0.92)
( 1.02)
7,000-8,000 /
“ 7 (skim latex) 1 2 ,
61.5 % 60 %
3-5 %

(stainless steel)

(glue)

(potassium coconut oil soap)

2% 2



70-75

62-63 % 60 % 0.7 %
0.7 % “HA latex” (high ammonia latex)
0.2 % ZnO/TMTD 0.02 % 02 %
(santobrite) 0.2 % “LA latex (low ammonia latex)

60 % DRC (dry rubber content)

(unvulcanised latex)

(pre-vulcanised latex)

(tensile strength) (elongation at break)

%

(tear resistance) (post-vulcanised film)



(wet-gel strength)

2 (HA, high ammonia)

(LA, low ammonia)

0.2 % ( )

LA-TZ (low ammonia-tetramethyl thiuram disulphide/zinc oxide)

(vulcanizing agent) (crosslink)

2.2



2.2 (Xya =1.9)

X = accelerator fragment; cis, transisomerized
double bond ia chain scission
( X, Y, a b 2.2
)
= ” (accelerator)
1 ( )
“ ' ' ”(activator)
(tensile strength) (hardness) (abrasion
resistance) (wear resistance)

(low temperature flexibility)



10

2.3

20-45 %

92 % s % (non-rubber
constituents) (protien) (glucosides) (lipids)
(mineral salts) (enzymes)

( Mn, Fe, Cu Co
) ( )

(anti-oxidant) ” (antiozonant)

(degree of
crystallinity) 10
0.92 0.95 2.1



2.1

Density

Refractive index (20 )
Coefficient of cubical expansion
Cohesive energy density

Heat of combustion

Thermal conductivity

Dielectric constant

Power factor (1000 cycle)
Volume resistivity

Dielectric strength

(chlorinated hydrocarbon)

(carbon disulfide)

(alcohol)

(depression of freezing point)

measurement)

200,000-500,000

0.92

1.52

0.00062 / C

63.7 cal. / cc.

10700 cal. / g

0.00032 cal. /sec / cm2/
2.37

0.15-0.20

10550hm / CC

1000 volts / mi!

(ethers)

(lower ester)

(lower ketone)

(elevation of boiling point)

(osmotic pressure)

(fractionation)

2.3

(electron microscope)

(viscosity



point)

Weight fraction x10%

12

L
I

~
i

(reinforce filler)

100 ppm

120 °C

2.3

Molecular weighl x 1076

(resilience)
(carbon black)
0.915-0.930 (softening



( 30,000-300,000)

24

“green compound”

“cured compound”

100

(solubility parameter)

“uncured compound”

“cured rubber” ‘vulcanized rubber”

phr (parts per hundred of rubber)

‘valcanizate"

13

100



24.1

Wetting agent
Dispersion stabilizer
Emulsifier

Foam promotors

Foam stabilizer

2411

Dupont
Vanderbilt
Monsanto

ICl

Aquarex F, D
Daravan 1
Santomerse D
Areskap SO
Vulcastab LS
Vulcastab A

2

SMO Duponal

Areasklene

14



2.4.1.2 :

ICI

Resinous Products Chemical

2413

Resinous Products Chemical
Adrance Salyents

Sharpless Chemicals

2414

ammonium casenate

24.2 (Vulcanizing Agent)

Vulcastab Til
Triton K60

pH

Triton N-100
Advawet 10
Nonionic No 218

NE

15

Caseine



2421

2.4

SX

2.4

16



200

(cyclic)

” (coefficient of vulcanization)

100 ” 1
1
8,000-10,000) ' ()
) aging properties
2.5
0-5
5-15
(ebonite)
2.6
—~ %
2 |
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g \
-8 \
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2.5
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y Degree of crosslink
26 ]
2.5 2.6
5 phr 3 a sulfur rhombic sulfur, (3- sulfur
monoclinic sulfur y - sulfur plastic sulfur rhombic sulfur
8 8
0 0
112 C 444 °C
rhombic sulfur 9% C monoclinic sulfur
rhombic sulfur 0.75

phr 100 C 2 phr



19

plastic
sulfur 100,000-300,000
“insoluble sulfur” insoluble sulfur
rhombic sulfur rhombic sulfur

" 99.5% 1 0.5%

100, 200 300
MC-sulfur
300 2%
SBR
“ " (blooming)
“ " (insoluble sulfur)
: 6 )
65-95 %
( )

10-20



2422

SBR

(selenium)

20

60-70 %

EPM Hypalon

100

MC-sulfur

(tellurium)



2.2

Rhombic
Atmoic Weight 32.06
Appearance Yellow
Powder

Specific Gravity 2.07

M.p. c 112.8-119
Price $/I 0.03
TMTD
2
2.4.2.3
donor)
4.3

Sulfur
Amorphous
32.06
Yellow
Powder
1.92
>110
0.21

ZDEC 0.25

3-4 phr

polysulfidic crosslink

2 phr

1 phr

Selenium
78.96
Metallic
Powder
4.80
2174
6.50

0.5-1

(mono

o I !

21

Tellurium
127.61
Metallic
Powser
6.24
449.8
7.00

100
0.25

(sulfur

1 phr

disulfidic crosslink)

compression set

2.3



2.3

Tetramethylthiuram disulfide
Dipentamethylenethiuram hexasulfide
Dimorpholinyl disulfide
DibutyIxanthogen disulfide
Alkylphenol disulfide

2.3
N
100 0.8 phr
phr
(ultra-accelerator)

2.4.2.4

' EPM
copolymer)

2.7

22

13.3
35.0
314
21.4
23.0, 28.0

(dimorpholinyl disulfide) 3
2.5

EVA (ethylene vinylacetate

R-0-0-R



38 °

N e o B owe

2.7

compression set

heat aging

23



24

L
2. (open steam)
(air curing)

3.

4,

5.

6.

2.4.2.5
T = (metal oxides)
( )
litharge(PbO) red lead(PbO)
Hypalon litharge, litharge/magnesia(MgO) agnesia/pentaerythrital

(dithio compound) (fiuororubber)

2.4



2.4

(phr)
Metal Oxide
Zinc oxide 5 (Neoprene)
Litharge 25 (Hypalon)
Magnmesia/Pentaerythitol 4/3(1 iypalon)
Difunctional Comoound
Phenolic resins 12 (Butyl)
p-Quinonedioxime 2 (Butyl)
Hexamethylenediamend carbamate <1.5 (Fluororubber)
Peroxide
Dicumyl peroxide 2 (Silicone),5 (Urethane)
2,5-bis(t-butylperoxy) - 2,5-dimethylhexane 2 (Polyethylene or EPM)
2.4.3 (Accelerators)

(vulcanization time

cure time)

1906 Oenslager



(ultra accelerators)
(xanthates) 140 °c

(seim-ultra accelerators)

140 C
30
(moderately fast accelerators)
(diphenyl guanidine) (hexamethylene tetramine)
140 C 60
1 1 (slow accelerators) (aniline)
140 ( 90-120
(aldehyde-amines)
(guanidines)
(thiazoles)
(thiurams)
1 (sulfenamides)
b (dithiocabamates)
(xanthates)
/

“primary accelerator”

(10-20 % )

“secondary accelerator”

26

"1



21

2
( tyraldehyed aniline)
DPG DOTG
1
> > > > > (
)
2.4.4 (Activators)
1
(organic acids)
(monobasic acids)
(stearic acid)
(palmitic acid) (lauric acid) (oleic acid) ( yristic acid)
(hydrogenated oils) (palm oil) (fish ail)
(castor oil) (linseed oil)
2.4.4.1 (Zinc Oxide, ZnO)
3-5 phr
1 phr
1 phr

5 phr



28

(close cure)

“white
seal” “red seal”
red seal
white seal
litharge (PbO) red lead
(Pb30 4)
(Zn(0H)2ZnC03
(transparent
rubber) “transparent zinc oxide”
2.4.4.2 (Fatty Acids)
2 13
(carproic acid) 6
( 18 )
(behenic acid) 20
]

14 phr



2.4.5 (Retarders)
(00 1)
2.4.6 (Age-Resistors)
2.4.7 (Fillers)
2.4.8 (Softeners)
()
2.4.9 (Miscellaneous Ingredients)

(retarder)

(blowing agent) (odorant)

(abrasive)

29



30

25

(compounded latex)

251

2511

' - (TSC, total solid content)

(DRC, dry rubber content) (% NH3
(MST, mechanical stability time) (VFA No.,
volatile fatty acid No.)
2.5.1.2
(
1 5 @ =107 J)
1
2 (stabilizer)
3 , (vulcanising system~” ' ZnO
4
5 (pigment)

5-60



2.5.2

(compounded latex)

2521 (TSC, Total Solid Content)
2.0099-2.0000 100 °c 1
4 TSC
% TSC = X 100
2522 (Degree of Vulcanization)
24 48 72
(Choloroform test) degree of vulcanization
% (swelling)
2-3
?

(unvulcanized)
(lightly vulcanized)
(moderate vulcanized)

(fully vulcanized)

31



32

(Swelling) 1
(toluene) J '
% %
die cut 13 %

24 48 72 %

21

Y%swelling =" ~"0)xioo (  :.)

do

do
d

Yoweling 75 moderate vulcanization
25.2.3 (Viscosity)

(coagulant
dipping process)
“pseudoplastic”
(shear rate) ( , 1) pseudoplastic
(TSC) 30 %

pseudoplastic “Newtonian™

(TSC30%) pseudoplastic

2

rotational viscometer Brookfield viscometer “flow-cup"

1



2
Brookfield viscometer 6
2 2
2524 (Viscosity Stability)
5+05 C 0P+05 C
2525 (Mechanical stability)
“floccs”
80
VBT VBT
( 17000 )
2526 - (pHValwe)
: pH
(coagulant)
H PH electrodes

electrodes

33



34

2521 (Pre-ulcanization)

(VEtLIY)
chloroform  test
(benzene) (tolueng)
, (high dlegrree of wulcanization)
2528 (Dipping Characteristics)
%)
26 , (Veturation)
(Strong
0el) (uniform vulcanization)
20-30 °c '

21



35

211
(formrer)
(iporcelain)

(coagulant)

(alkali or inorganic acid)

212 (Dipping Technique)
(Straight dlipping)
(coagulant dipping)

(Sensitive dipping)
(electrode dipping)

2 (et coagulant dipping)

(dry coagulant dipping)

1 0208
(@

X %C\ZQ.



cyclohexylamine acetate (CHA)
(methylate spirits)
10-15%

diatomaceous sillica (snowfloss)

15%
213 (Leaching)
(or-lirg)
lire)
(et gel)
10
(50-60°C)
, 1
1 1

510

(

36

cyclohexylamine

( icronized talc),

)

deionised water

01 ppm



37

214 (Drying and Vulcanizing)
7080 °c 10 C

{olister)
100-140 °c

2.15
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