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Production of Powdered Chloroprene Rubber

Takao HAYASHI
Yasuhiro SAKANAKA

Since chloroprene rubher is manufactured by the emulsion polymerization, it is considered best pro-

ducing the powdered rubber directly from the latex. This paper describes the outlines of several such

approaches which involve the chemical treatment of the latex, based on polymerization, coprecipitation,

flocculation, and microcapsulation,

1. #&

= L TN BT B Bl o I TH#T OB, [S)
AT ECHEFEIN THDE IO AR K = 2 b 5 I
W= 25T 2B 4 B E > TEChh, TADIE
ROBEL L THER IR T35, BT 2k r 0
RBE DT 5 2F, 7 & ABOIIRHTTEETH 2
CEDPLIDIFBEHEBE LTHER IR TV,

BRI ADRRMCOWTUE, 7od 2iE, Fadvo
RO T aMT] LBEF 2547 - 4 BEVC L,
19804E MNP s X OB HREI S D 6 ~12% 7%, X 5
19855 I8 B & 4P BRI R D 20% 3y 5 = A% Uk &
LTHAEhD12A 5 LFRILTV2, 0Tt 1
N sy VERDHEN X B B EHBOIDIC 3~ 5 TR
RTUIGBD, BRI AXASTINT S & 5a 7
DHDE-—MICED SN TR D, FRTWEBH L& b
T s,

BMRLAZDRDEFH LA DT, F TG00
anyFuy%ﬁﬁxsru»iA%%%bfvéo
Lmb%®mﬁmﬁ<,I&LT*U%&E:»@&E
MleLTHERIRTED, TamTEABOMBE LT
@%ﬁmbfmfébo:@E@@~oabfmxjA
DEHRBIE 4 — 71— Do to 2 2035 B R 5
Dy BETIIRK = &2 D, HEOEE =LY MNE
Kkéiﬁmkofgfvao:@iﬁmﬁxﬁAK@

ol

DR DLND L Ol o heDil, =% A ¥ — Dk

EEWOB B0 5 2 R BETHS 2, Bk

AL, BERDF » 7B D N~ —ARD 7 4 & L

TRETRT L 5L DFELDD L HFHLTL52,
a) MR TH 5 7 P EASE D TREY 1 7 Ah3G
MTEDo CORDHBEBNINIEL IS,

b) BRIEOMEEE I DI O CRESRIC 75,
¢) BY LEPNIVDTRI—F LI by, ShiL s
PR U YITAE S THE LU ETHABH,

d) BEFD w — B 50k 3 ) — iy Vi
MR 2 LA DL E 2 vy v ER B
FHHID B\ ki B B (668 L Gt TR A © &
LR B B
e) avhbe—-ALed, HEMENATEETSH B,
EAED X S Flit g ny, —F, REs LTiko

ZENEZBRS,

a) DIWMENME O TEES, FREIE o,

b) HBHEOERMELH 2,
COLTTha v Ay v ERELTEL LEELT

b, EORE a2 b OEFATE DM E 5 itk 0%

it T Is W DONERFTH S,

BMEKr7maerL VI ADBREOWTY, Zur S
YTALDEDD & — 1 — PP IR L F D
BRFSICHL D LA TU ey, 2T b3 = Ak
T ADBIE L RS, K o A O TED RIS b

¢3)




84  RIEEETRRE H24% 25 (1980)

fTls->Tkb?, BHRHTH S,

MR A5 RET LY, BB & OB R
BEVETATT, 2 ADAT VR ED BRI
THOCTWB, LOLBETIET A5 T o 7 AD{LEN
MBI AWK ER IR TS, 7rrF Ly aa
DEE, MLEFECREIhZ b, ZoTR”
AR FVUVITATT, 7 AR E LicbFHFEE L
LMEDD IR D 7 v r 7L va sk BT HEE
Z2oWT, 4 DRFFCHRICHES WA 5,

2. X700 oadLDRE

(1) EERZLCLDMFI/RATL T LDOEE

(D a7—2z VEREY

JREFVVTAST , 7 AKHG, BRI YK
T2 HHEEOWTHBMNT 5, DB Fig. 1 oF
BRGALI-bDTHS,

FTHDICAE, = —%AMNBEELCTT v 7 A%R(F
WL, M TBE/ ~—% v~ FEATHL ALBO
RV = = DOKEHT 5 BRI FRE O, 4T 50
FURBMHEFERUARY ~—& a7, BRY<—%& >
=7 ETHHER IS, —J, ABIUBODHEY <=—0D
K35 BIF S BRI 5 BAk, £/ = —OEmIEF
SRR R BRI DR Y = = a7, FLaE) <
=Y 2 ATHLEEDR TIERTH bR T
Voo

rem VT ADEE, TATTF ., 7 ARKICKE
BN RBED AF v v B 2\ NI B S 2 &

Post Treatment of Latex
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Continuous Polymerisation

O

©

i) Same affinity for water of monomer (or e value)

® B mono, ()
® 2,,@

i) Different affinity for water (or e value) A>B

@ or A orB
mono. ‘
il o

Fig. 1 Core-Shell Polymerisation
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Table 1 Recipe

Ingredlent Part (weight)

B-30 latex (38.3%) 100
PVA (Pn=500) 0.1
PVPY (MW =4 x10%) 0.4
H,0 19.5
MMA 3.84

Mixing 60’
Initiator

APS®» 0.6

Na28205 1.2
Temp. 40°C

Time 240/

1) Polyvinylpyrrolidone
2) Ammonium Persulfate
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Ist Step — Formation of Micell —
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2nd Step — Seed Emulsion Polymerisation —

Styrene
Fumaric acid

Acrylic acid

ooc“%

Chloroprene

C
3rd Step — Coating —

Styrene
Acrylic acid

Q

Fig. 2 Soap-Free See-Emulsion Polymerisation
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Table 2 Fundamental Recipe

Ingredient | Part by weight
1st Step |
Styrene I 8.5
Fumaric Acid 2.0
Acrylic Acid 4.0
Water ‘ 100
Sodium Bicarbnate 9.6
Sodium Laurylsulfate 0.05
KPS 1.0
Temp./Time (°C/hrs) | 70/3~4
2nd Step
Chloprene (n-DDM)? | 100(0.3)
Temp./Time (°C/hrs) | 45/6
3rd Step
Styrene 11.5
Acryric Acid ! 4.0
KPS ‘ 0.5
Water 30
Temp./Time (°C/hrs) | 70/4

1) Dropwise Addition over 2 hrs.
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Table 3 Recipe

B Anionic CR Cationic CR
CR Latex 100 100
solid (wt%) 39.6 38.5
pH 12 4
Water Glass (phr) 40 6
CaCl, (phr) 36.4 —
mixing (rpm) 1000 250
pH with HCI — 4
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CR Latex
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. Rubber Particle

Anionic Latex
S Anion soap

WG
® . WG Molecule

Dispersion into

the all over
®»>
system of WG.

.CfCa.Cr7
\

The all over system is massed
and insoluble in water.

Cationic Latex
@ . Cation

soap

Adsorption
on surfase
of particle
of WG.

Rubber particle is precipitated on
account of polymerisation of WG.

Fig. 4 Schematic model of coprecipitation method.
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Fig. 7 Principe for manufacturing powder

Fig. 6 Size of Powdered Rubber from latex
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Table 4 Particle Size of Powdered Rubber

Addition Rate of Latex=15¢/hr

” # of WAC= 14/hr
(Al*=5%)

1 2 3 4
pH of Latex 12.5 6.1 12.5  12.5
HCl (18%)"(¢/hr) | — — 0.75 —
Temp. (°C) | 85 85 85 60

>bmm  (wt%) | 0 0 0 21.7
>3 b 8 7.2 48.2
>>1.438 15.5 19.3  16.5 68.4
>0.92 37.5 54.2 41.8 82.5
>0.75 58.5  71.3  70.1 95.6
>0.36 94.3  92.8 95.6  97.2
>0.10 99.5 98.7 99,1  98.9
<0.10 0.5 1.3 0.9 1.1

1) added to flocculation bath
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Fig. 8 Equipment
Table 5 Flocculating Agent
Ingredient Amount
AICl, (15%) 10000 cc
Cy,H2sS0;Na (0.03%) 9500 cc
Ludox® (30%)V 500 cc
pH 5.4

1) Colloidal Silica (150 M) :
acidic dispersion of colloid containing posi-
tive charge which silica is coated with poly-
aluminate.
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Table 6 Powdered Recipe

Ingredient Amount (phr)

Latex Solution

CR latex (38.5%) 260
(CR 100)
Ci;H2550;Na 5
pH 5.8
Flocculation Bath
H,0 500
{NH4),S0, 6
conc. HCI 7
Polyamin-H? 1

1) Union Carbide
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Sodium Alginate, 4 phr
(2%, 3000 cp)
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Fig. 9 Microcapsulation by Sodium Alginate.
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CR Latex Rubber Particle
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HC Jemeee ] ] NaOH
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G(—B G@
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Adsorption on surface
of rubber particle

:

Precipitation

'

Dry powder

Fig. 11 Preparation of powdered rubber by making use of ion complex method
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Fig. 12 Producing Process of PWR
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