) | [24]

11 )

(Hevea brasiliensis)
0.975-0.98
(pH) 6.5-7
( 0.1:5 ) dispersion phase
(dlispersion medium) (serum)
hydrosol dispersion
phase
4

-Rubber phase

-Bottom fraction

-Serum

-Frey wyssling

21



Rubber

A
Proteins
Rubber phase
(35 % VA) Lipids
Metal ions
B Protein and nitrogeneous compounds
Bottom
Fraction Rubber and carotenoids
(15% VA)
Lipids and metal ions
— Carbohydrates and inositols
Fresh —
Latex C Protein £ derivatives and nitrogeneous
Serum compounds
(48% VIV)
—— Nucleic acids and nucleosides
— Inorganic ions
— Metal ions
Carotenoids
Frey
Wyssling Lipids
(2% VA)

21



| mwuflntm anifiuinniian

IWIO« ~ » '118108 |
5
1.1]) (Dry Rubber Content, DRC)
2000-5000 1
112) (Non Rubber Content)
(Total Solid Content, TSC) 36
(Dry Rubber Content, DRC) 3
1-15
1.25
1
1
) 100
25-45%
! 3%

1.5%



121)

12.1.1)
(hydrated protein envelope)

(dehydrated)

(coagulum)
12.12)

122)

" (natural or spontaneous coagulation)
/

(dispersion)

(preservatives)



122)

0.2%
1-3

(rubber-water interface)

Johnson and Norvis
.. 2396

) 0.7%



(bactericide)

0.35%
(ammine)
(insoluble hydroperoxides)
Mg®" + NH, + HPO?, > MgNHdPOA¢
(Sludge)
(thickening)

(heat-sensitising reaction)
(gelation)

(aeration)



1.2.2.2)
(secondary
preservatives)
- (SPP, SodiumPentachlorothiophenol)
0.2% 0.2%
(Zinc dialkyl ~ dithiocarbamate.ZDC)
01-0.2%  0.2% 0.2%
0.7%
ZDC
- (Aminophenol-EDTA) tridimethyl aminoethyl
phenol 0.2%
(Boric acid) 02%  0.2%
0.05%
1.2.2.3)

0.15-0.2%



0.05%
(Antibiotics)
1.2.3)
25%
0.4%

diammonium hydrogen phosphate
phosphate

50 ppm
ppm)

0.05

10

23

n0
0.001%

80

magnesium - ammonium

(
20



1

2) [2,5]

2.1)
() (non rubber
constituents) (concentrate”®
60%
25-45% ( 35% ) 5%
60%
(latex foam process) 60%
2.1.1) (evaporation)
2.12) (creaming)
2.13) ' (electrodecantation)
2.1.4) (centrifugation)
90%
Brownian
2,000 3,000
Alfa-Laval

Westfalia Separatro Co,,
2.2



(sludge)

22)

L

2.2
@
(gravity)
®)

(Skim)

@

400-600 /

3
2.2.1)
HA (high ammonia)
2.2.2)
TMTD/ZnO

Feed 5. Outlet for the concen

. Feed cup with float concentrate
Distribution tutes 6. Mechanical brake

Outlet for the skin 7. Magnetic

Alfa-Laval (

brake

LRH 410)

(concentrate or cream)

o

B9 |

LA (low ammonia)

60%

0.7 %

0.2%



23)

2.3.1) (Total Solid Content, TSC)
15-25 1
70°C
2.3.2) (Dry Rubber Content, DRC)
5 5
20 cm3 2%
70°c
2.3.3) (Alkalinity, %NH3
10
10 200 cm3
non-ionic 01 N.  pH-meter end-point
pH 6.0 methyl red indicator
100
2.3.4) (Mechanical stability Time, MST)
' ()
55% 80 35°C

klaxon machine 14000 /

13



2.35)

100 "
50
cm3

phenolphthalein indicator
2.3.6)

100 "
50
30%

meter

pH

dpH/dV ) d2pH/dV2
point

237)

80

14

(Volatile Fatty Acid Number, VFA No.)

(Potassium Hydroxide Number,KOH No.)

end-point
indicator end-point pH-
Lcm3 (V) pH
JpH )
VoV end-
(Coagulum Content)
85
5% 200 cm3 200

70°C



3.1)

239)

239)

2310

3.10)

[23]

(Sludge Content)

(stabilizer)

15

2,300



16

312) T '
Q
3.1.3)
pH
3.14)
Caserne
ammonium casenate
3.2) (vulcanizing system)
3.2.1) (vulcanizing agent)
3.2.1.1) Sulfur
0.5-2
! 100 50%
, (modulus)
3.2.1.2) Sulfur
tetramethyl thiuram
disulphide (TMTD) Sulfur
TMTD Zn0 Sulfur

140°



Zn0

100

322)

0.1-2.0
100

0.25

329)

(activator)
Zn0
Zn0
100 Zn0 0.1-2.0
Zn0If?
100
(accelerator)
3.2.3.1) (dithiocarbamate)
1
(Zinc diethyl dithiocarbamate, ZDEC)
0.3-15 100  ZDEC
70°c ZDEC
(pre-vulcanization) ZDEC 20°c
ZDEC
3.2.3.2) (xanthate)
2
3.2.3.3) (thiazole)
3

ZMBT (Zinc 2-mercaptobenzothiazole)

ZDEC ZDEC 1 ZMBT 0.25-0.5

17



18

3234) (thiuram)
4

3.3) (antioxidation)
2
(amine) (phenol)

3.3.1) 2,2-methylene-his-(4-methyl-6-tert-butyl - phenol)

125-133°c 1.04
(Strain) (bloom
)
0.24-1.5% Antage -400 Kawaguchi
3.3.2) Nonox WSL Imperial  Chemical Industrial
Co.Ltd. Alkylated phenol
substance '
(emulsion)
0.5-1%
34)
(titanium ~ dioxide)
5 100

(ithopone) (filer)



4.)

42)

[2,5,6,10,13,14]
4.1.1)
4.1.2)
4.1.3)
4.2.1)
I (casein)
(sulfate)

(Sulphonate)

19



42.2)

60-70°C
423)

2,Daxad 11 G, Faxan IIP

20%

10%

(homogeniser)

50%

50.0
1.5
42.5

surface active solution

silverson homogenizer
(520

(dispersing agent)
(vultamol)

(vulcastab LW)

)

colloid mill

Dervan Nol

20



|« e »™My™

A

(methyl cellulose) (carboxy methyl cellulose)
(silicone emulsion)

(bentonite clay)

50%
()
(Ingredient) 50.0
(Dispersing agent) 10
(Bentonite clay) 10
i 1 48.0
4.2.3.1)
213,1/2,1/3,1/4
4.2.3.2) (dispersior
(dispersing agents)
(stabilizers)
4.2.3.3) Sulfum

Sulfur

Sulfu
! 2 25 100 Sulfur

Sulfuric



Sulfu
4.2.3.4)
50%
33%
4.2.3.5)
4.2.3.6)
(carrier)
50%
4.2.3.7)

67%

1%

Zn0

“thickener”

“thickener"

2 0

5%

22



23

4.2.4)
4.24.1) (ball mill
1
(ball mill
pof)
(grinding  material)
(stell ball (porcelain ball 45
50%

2.3




Fischer

1-3

Zn0

42.4.2)

24

(colloid  mill)

24



ey ‘ naaoud mudndnsadl
N 4 /

wnUVisM __fsudosans

7 Efi r) (rotor)

T e R |

) JULASDUATY
—uHud LAULAR]
dqowaugusta V
-
na109n
24

4.2.4.3) (attrition mill)

2.5

—]

<

ogiator

agifator shaft

circulating < >
pump

“grinding elements

2.9

25



5)

5.1)

4.2.4.4)

2.6

vitreting clomping ring

blode for blad=

dispersion
out .
7
/
J j/ \

i i elliptical orifice

deoning holes steel rotor

2.6

(ultrasonic - mill)

sivrry in

rubber stotor

26



;

(Fundagaatlaaiuinanamiin)

1

48

(compounded latex)
(degree of vulcanization)

5.2) (dipping)

(coagulant)

21



5.2.2.)

5.2.2.)

5.3) (leaching)

(on-line)

materials)

54)
, 100°¢c

28

2
(wet coagulant dipping)

(dry coagulant dipping)

(off-line)

(hydrophilic

70°c 2

(drying and vulcanizing)



6)

55)

56)

6.)

31

29

(beading)

(prevulcanized latex)
(crosslinked)

(compounded latex)
(accelerator) dithiocarbamate
(maturation)

<z

(vulcanizing system : Sulfur, accelerator, activator)
50°-70°C
Sulfur “Sulfurless’
28°-30°C sodium or



zinc salt of dibutyldithiocarbamates

62)
' 11

(degree of vulcanization)

6.2.1) (chloroform test)
(carbontetrachloride) "
(
)
2
6.2.2) (equilibrium swelling)
(benzene), (toluene)
6.2.3) (tensile test)
(modulus) (tensile strength)

100%
1 ( MR10

30



a

6.2.4) PRM (Prevulcanizate Relaxed Modulus)
MRPRA MR 100
10 MR 100
24
1)
(2534) [1]
Sulfur ZnO
ball mil  attritor
condensation products  sodium salts  nepthalene sulphonic acids
colloidal clay bentonite
(particle size) 5 (micron)
(dlipping tank)
A.D.T.Gorton, T.D.Pendle (1981) [7]
(dlispersion)
Sulfur 2
Zinc dibutyldithiocarbamate Zinc 2-mercaptobenzothaizole
ball mill attritor
ball mil -~ attritor
particular machine attritor
ball mil all mill
Sulfur 78 , Zinc dibutyldithiocarbamate 48 , Zinc 2-mercaptobenzothaizole 48
attritor 1" Sulfur 43 , Zinc dibutyldithiocarbamate 24
, Zinc 2-mercaptobenzothaizole 24 attritor

ball mill



32

AD.T. Gorton, T.D. Pendle (1981) [§]

50% Prevulcanized 30
water bath 60 C 60%
166.7 part by weight ~ 20% Potassium caprylate 1.3 part by weight ~ 10% Potassium
hydroxide solution 1.3 part by weight casting
coagulant dipping 40 % calcium nitrate 15
0 C
Sulfur 130, 18, 17, 15 60 C 1-6

Prevulcanizate Relaxed Modulus (PRM) method, Tensile

strength (TS), Relaxed modulus at 100% extension (MR100), Relaxed modulus at 300%
extension (MR300)

) 6

vulcanize ZDEC 31 23
60 C 0-5

Sulfur 70, 52, 18, 14 Prevulcanized 30
min/100 C Postvulcanized 10 min/120 C TS, MR100,
MR300, EB

Prevulcanized Postvulcanized
RN 1 ZDEC 18, 138 115
antioxidant (Permanax WSP) 49 19 heat aging
7 70C 14 0C TS,
MR300, EB 19 4.9
14 7

antioxidant 0, 0.5, 10, 1.5 parts phr



3

A.D.T.Gorton and T.D.Pendle. (1976) [9]
6 2
1) 50% Zinc diethyldithiocarbamate dispersion  2) 50% Zinc
dibutyldithiocarbamate dispersion

| Prevulcanizate Relaxed Modulus
(PRM) Method tensile Test Relaxed Modulus 100% extension
(MR100) heat aging 60°c 1-6 50% Zinc
diethyldithiocarbamate dispersion PRM MR100 50% Zinc
dibutyldithiocarbamate dispersion 50% Zinc dibutyldithiocarbamate dispersion
Chloroform test ~ Equilibrium swelling Equilibrium swelling Q
weight swell index
Q= 21
1
1=
2=

Unvulcanized rubber, Q => 15
Lightly Vulcanized, Q = 7-15
Moderately Vulcanized, Q = 57
Fully Vulcanized, Q =< 5
50% Zinc diethyldithiocarbamate dispersion
chloroform number 4
60°c 4 Q 5 5
50% Zinc dibutyldithiocarbamate dispersion chloroform number 4 2
Q ) 1 50% Zinc
dibutyldithiocarbamate dispersion
50% Zinc diethyldithiocarbamate dispersion



Wong Niap Poh (1988) [10]
Sulfur, ZnO Accelerators

(pH)

ball mil Sulfur 36-48

. Zn0 12-24 . Dithiocarbamate Accelerator 28-36 . Zinc
Mercapto Benzothiazole 24-36 , Antioxidant 24-43
Natural Rubber Technical Information Sheet L38 (1980) [11]

Sulfur Zn0
ball mill (2-6
micron) (dispersant)  Vultamol
ball mill Sulfur 36-48 , Zn0
12-24 , Dithiocarbamate Accelerator 28-36 , Zinc Mercapto
Benzothaiazole 24-36
1) ! I Sulfur, ZnO(WS), ZDEC
Chloroform  number
%Swelling Chloroform number  %Swelling
2)
(Tensile
Properties) : 300 500,

Scanning electron microscope



(Tensile Properties)

% 200 ®0ri0

35



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	ความรู้ทั่วไปเกี่ยวกับน้ำยางธรรมชาติ
	นํ้ายางข้น
	สารเคมีที่ใช้กับน้ำยาง
	การเตรียมสารเคมีที่ใช้กับน้ำยาง
	กระบวนการผลิตถุงมือยาง
	นํ้ายางวัลคาไนซ์
	งานวิจัยที่เกี่ยวข้อง


