2.1

22

(elasticity)

2000

0.975-0.980

pH

21

6.5-7.0



ttiftn 7 0 law

! »rnrénoa

(Total Solid Content, TSC) 36

(Dry Rubber Content, DRC) 33
1-1.5
1
1
100
2.1 @
CH3 H CH3 .ch2—ch2—
= cA
—CH2—CHA” \ " h2—CH2— < 0
cis-form trans-from
CH3
\ ‘c=c i/ 1
Ich2. CH2— CH? ch2—ch?
S
> Vv \ -1000
ch3 — CH2— CH?

2.1 3



0.05-5

(isoprene)

1

(serum)

(CgHg)

cis-configuration

(flexible)

2.1)

(22



(carboxylate R.COQO")

( dehydrated )

( coagulum )

( 2.3)

8N

=

dullsiuuarayyany

dehydrated and / or hydrogen ion (H')




3. ((testability)'4

3
L
(coagulation)
2.
m (gel) (gelation)
(syneresis)
(dipping)
3.

milky solution
(flocculation)

micro coagulation

1)



non-ionic stabilizer

12

1.3

2)

21

211

cloud point

(shear stress)



10

21.2

2
(metallic soaps) (ionize)
m"+ + RCO2 - (RC0O2rm
2
' (stabilizer)
2.2
(gelation)
2.3
(salts of hydrofluorosilicic acid)
- (saltsoffluoroacids)
4) (preservatives )

(natural or spontaneous coagulation)



1

4.1

4.2

2.3

1 (prevulcanised or

vulcanised latex)



231

60

(creaming)

(stabilizers)

75

(preserved latex)

emulsion)

12

25-45

3 (evaporation)
(centrifuging)

(electrodecantation)

potassium soap

60 caustic potash 1.5

13.5

(filler)

(colloidal

Brownian (



creaming agent

gum, gum tragacanth

tetramethyl thiuram disulphide (TMTD)

hydrogen phosphate (DAHP) 1

(carboxylate ion)

13

sodium alginate, locust bean

zinc oxide (ZnO)

diammonium



2.3.2

No.)

u.7 (
HA (high ammonia)
0.2 (
TMTD/ZnO LA (low ammonia)

(total solid content, TSC)
(dry rubber content, DRC)
(alkalinity, %NH3J3
(mechanical stability time, MST)
(volatile fatty acid number, VFA No.)

1 1 (potassium hydroxide number, KOH

(coagulum content)

(sludge content)

2.2

14



2.4
latex)q)

2.2
HA LA
(% ) 61.5 61.5
(% ) 60.0 60.0
(% ) 2.0 ( ) 2.0 ( )
( , ) 650.0 650.0
(% ) 0.05 0.05
( J . 8.0 8.0
)
( 1 . 8.0 8.0
)
(% ) 0.1 0.1
(VFA No., )
0.20
(KOH No.,
) 1.0

(prevulcanised latex or vulcanised

XA
61.5
60.0
2.0 (
650.0
0.05

8.0

8.0

0.1

15



24.1
(vulcanising system)
zinc diethyl dithiocarbamate (ZDC)
1 (concentrated latex)
rubber content) (centrifuging)
(creaming) (evaporating)

(pre-vulcanized latex)

(elongation at break)

(post-vulcanized film)

(HA, high ammonia)
(LA, low ammonia)

)

16

60% DRC (dry

(tensile strength)

0.2 (

LA-TZ (low ammonia- tetramethyl thiuram

disulphide/zinc oxide)

2. (stabilizer)

0.2-0.5 100



17

8-12 (potassium caprylate,CH3
(CH26BCOOK) (potassium laurate 1CH3(CH2DCOOK)

(mechanical stability)

0.2-04 100
3. (vulcanizing system)
(vulcanizing agent) (ZnO)
(activator) (accelerator)
(ultra accelerator) dithiocarbamate
0.3-1.5 100
(modulus)
(rate of vulcanization )
0.1-2.0
100 0.1-2.0 100
0.25
100
(zinc
diethyl dithiocarbamate, ZEDC or ZDC) 0.3-1.5
100 ZEDC 70
ZEDC , (pre-vulcanization)
ZEDC 20 ' ZEDC
ZEDC (filler)
ZEDC
(thiazole) (zinc-mercaptobanzthiazole,

ZMBT) ZEDC ZMBT



18

ZEDC

(zinc dibutyl dithiocarbamate, ZBDC)

ZEDC
(antioxidant)
2 / (amine/
amine derivative) / (phenol/ phenol derivative)
(staining) (non-staining)
1 100

242

(latex compounded)



19

1

2. (stabilizer)

3. (vulcanizing system)*

4.

5. (pigment) ( )
* Zn0O (zinc oxide thickening)

5-60 /
243
epoxy-lined mild
steel glass-fiber reinforced plastics

24.4
5-60 ( 0.75 X )

30-60
(5-10 )

(20-30 ) -



2.4.5

200
12-16
2.5 \
251
(former)
aluminium aluminium-alloy (porcelain)

(coagulant)

(gelling)



«6 4 1 %

S
25.2 (dipping technique)
1 (straight dipping)
2. (coagulant dipping)
3. (heat sensitive dipping)
4. (electrode dipping)
1) (wet coagulant dipping)
2) (dry coagulant dipping)
( )
1 1 0.2-0.8
1
(CaCl2 , (CaN03

10-50



253

1)

2)
3)
4)

5)

(leaching)

(hydrophilic materials)

(50-60

(dipping tank)

5-10 (

22



2.6

24

100-140

(paddle)
(turbine)

(propeller)

0.33

2.3

0.5-0.9

23



A o
=
%
nD;
wuuludie
> <-
JL
~1
E> <1
J L
4 D, 3

2.4

§
o
r
r
g
o
z

24



2.3

6 L/DE0.25
Wi/Di =0.2
LD, =035, /,=01
1 E0.25
[ 1=0.25

(| LHDj HD;

2.7

2.11

DIDL HD, HD,

3 3 1
16
23 25 075
3 3 1
3 32 033
3 3 1
- U

25

bD,
0.1
0.11
0.10

0.10



26

' G/d
G d
2. (fluid-dynamic force)
(X Bhear stress)
3. (viscosity force)
(viscous force)
. =S
viscous force 1.3 (2.1)
a\yp
]
p
3
Drop Weber number, We= d | < (2.2)
Drop Reynolds number, Re=(d/p")(rp )1/2 (2.3)
!
Viscosity group 1INvi=yjwe/Re=~ | 12 (2.4)
X)
(G/d) weber number (Weatt)
Hinze@®
Weajt = CO[1+f(Nvi)] (2.5)
f(Nvi) Nvi ( Re

) Weaid
1=v2= 1



“ komogoroff”

(intermediate size)

7= (M3/pV )14

W ecrit = p v 2<*1as /o0 -

V2
D»d»Tj
v2=c, ( )23
Cc1«2.0
Atz A =d — L>We-
13(p/cr)3v /= constant
Clay@
2
poydmex  0.725(-"-2-)~2/s
Shinnar ChurchQ0
(viscous stress) d«T]|
V_2 -—C 2£<';1»2
V

Hinze

dna

27

(2.6)

27)

2.8)

95

(2.11)

(2.12)

(213)



2.7.2 540

(cumulative distribution curve)

(sauter mean diameter )

D4.= Z d<.fnl7:dp.fril*-">
DR=12n.d3/Zfn.d2
fn

d

As=64>/D32

2.7.3

Miller

Pm = (1-0)p +<t>p'

pmilp P’

Orr Dallavalle <&

(2.14)

(A9

(2.15)

Mann (1)

(2.16)

"1



2k +k, - 2(k - k.
k=kc -A— " "¢

Miller Mannl1t>

HnllX I
Vermulen D
=N -1
(1-O)WA///] 1\ ]
Vanderveen <3 Vermulen
6
= 1+ -
(1'401'5 M +
274

(average energy dissipation rate)

= GpN3D 2

Re, > 50,000 c3

ve, OB VD)
o #a e NDt

a

L»

»

(2.17)

(218)

(2.19)

(2.20)

(2.21)

(2.22)

29



30

We, = <A< [2 §(X) (2.23)

X = jdju

&

Ek ad1- constant=0.20

pvad3

pvad la - We, = constant « (.26

.- constant»».»,6

@

A =® e,-°* (2.24)

We, impeller weber number (We, = pN2D 3/0)

Chen Middleman <43
300 0.001-0.005

=0.053"7°" 2.2

1=v3/de U4



~ M= ¢'We,xn Re;47

Vermulen 7
A=cf(l + Co)Wefb

A= (t)

A

We,

[(+) correction factor
I ((%)=1+Cg

¢/ QO

Calderbank <4

Ao =0.06fW W ef6
A

f(<p)=1+3.14
1(0) =1+9()

Mlynek Resnick<h
encapsulation technique

Az 0058(1 + 5.4b W e,-0

Roger 19
(/,)0B4
7
0-xylene
coalescing)

A=0.063(1+ L8IHPWEEM

31

(2.26)
(2.27)
0.10 < () < 0.40 (2.28)
(0< 020
(2.29)
4 [ =213
(2.30)
c7
(non-
(2.31)



A - =0.048(1 + A<pWel 06

Zerfa<yj)

=0.027(1 + 3A<p)Wel

2.1.5

E(k)
E(k,{) =as2,305'3

(K.E)=1

2 d

L A3l
= Ia-pe

(x .E ) . s 2= constant R0.26

£ £721 =constant :026

32

(partially coalescing)

(2.32)

(2.33)

(turbulence intensity factor)<)
(NDFTV > 50,000)

(2.34)

(2.35)

pdv

= A-pd, \as2nd I1,.d(Vd) (2.36)

voeis e oee 52UT=0536a 3 (2.37)



Clay9

dnx = d%b K= 0.725

()

= — =c.N3Di2Np

pv

C7 !, =1/3

C.4- | =1
2 '

£=0
0 turbulence intensity factor
e=0c.N3D 2N 1

(2.37) (2.38) (2.39) (2.40)

N=_=_N %

S2R\Ep RS/ T3 ) E=n s 6

BAT=©0D,)04' piv23
d%

D2 —fid%

06

A= 2 0(*).-

(0c)04mN i pN3D1
<) =1+ 70

()

()

(2.38)

(2.39)

(2.40)

(2.43)

(2.44)

33



A (J° ' We, . We,

D:
2 =0(1 + 70).
oo, kN VB

(©c)

turbulence intensity factor (0)
intensity factor

0=aRe/

2.7.5
methods alternative methods
optical methods

1

500-2000

34

(2.45)
turbulence
(2.46)
0
2 optical

Quantimet Image Analysing Computer,

Image pro-plus 3

2.

(reflectance measurement)

spectrophotometer % reflectance

3. Extinction techniques



35

(light transmission)

(light scattering )

alternative methods

1 (sedimentation)
Grossman (18
|
2. (centrifugation)
3. Photographic method
300-800
2.8
2.8.1 (Molecular diffusion)
2.5 A B ‘ M @A
A A
1 2 A @ @ @ @
Knudsen diffusion
(capillary) (mean free path)

11C14 ( A%c\



36

25 @®

2.8.2 (steady-state molecular diffusion)

(diffusion through a stagnant gas film)
A B Naz Nbz
@
Arnold cell Arnold cell 2.6

B



gas)

@

37

AIR
i 727,
? Naz. Az .
f Nyz
2=2

717 2.6 Arnold diffusion cell

sAz
SNaz\ -SNaz\ =0 (2.47)
A,z I1Z+AZ A'Z 1Z
Az
azn Ar =4 (2.48)
(2.47)
0.7 0.1 d.7 dcA
~LL+MNAL ,+-A - RJ=0 2.49
* . dz Az+ dt (2.49)
de
—=0 (Ra=0)
dt J
z (2.49) (2.47)
B
z=0 (2.50)
N Az N Bz
B A N Bz z= z,
NBz ( ) B (stagnant
B



A

NA=-cDMyg. +yAN"+N b

N‘-=0
£=z, y=yA
z=22 yAEY R
(2.52)
(A
YA
Af 0-"2
2~ 0-71
(2.54) log-mean
s (YERIYE)
A
(THEN 2) o-Q@mrr ez > 1~) 2

1B,Im

1 [(1-~2>/(1-M)]  [(!-7 2)/0 -
(2.55)  (2.54)

N " BYA— 2)
(z2 -zi)yBM

«

VA=

RT(z2-z1) PBm
(2.55) (2.56) (2.57)

(gas absorption) (humidification)

NBz

(2.51)

(2.52)

(2.53)

(2.54)

{255)

(2.56)

(2.57)

38



39

2.8.2

Chen Middleman nb)

0.001-0.005
300
A . =0.053We:35
D,
Spown(19
0.25
500-2000 22.22
6.35
Mlynek Resnick <B
0.025-0.34 140-500
29 10

encapsulation technique

A - =0.058(1+ 5.a<t)tve-35

o-xylene 0.05-0.30
235-1500 10 16.5 30.5

3.3 55 10.2



(non-coalescing)

- 0063(1+1 '

A= 0.048(14 4<M)N 315

Zerfa Brooks<j)

0.01-0.4
15
5
A= 0,027(1+3.10)0V 35
Johnson(2)
50
Reis-nunes<®)
25

15 1 3

(partially coalescing)

25

250-800

40
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