
(71)   I, CHEW KAM CHONG, a Singa-    However, these proposed treatments
serve   pore citizen of the Republic of Singapore, only to stabilize the
viscosity of the rubber   a British Commonwealth Country, of P.O.  and do
not reduce the viscosity. Hence, they   Box 26, MacPherson  Post Office,
Singapore, are of effective use only with latex having   5 9. do hereby
declare the invention for which  an original viscosity in the range of 60
5 50   I pray that a patent may be granted to me, Mooney Units, this range
being that desired   and the method by which it is to be per-  for
compounding.   formed, to be particularly described in and    In one
proposed process for stabilizing   by the following statement:-
the viscosity of natural rubber, the rubber 10  This invention relates to
the processing  (without hydroxylamine hydrochloride) is 55    of natural
rubber and provides a process  milled or creped in mills sprayed with
for reducing the viscosity of natural rubber  water.  The milled rubber is
pelletized or    and stabilizing the viscosity at its reduced  granulated
and then soaked in aqueous hy-    level.
droxylamine hydrochloride for from  1 to 15  The original viscosity of
natural rubber  24 hours. The soaked rubber subsequently 60    (i.e. latex
or coagulum) is generally be-  is dewatered by drying at 100C. for a
tween 60 and 80 Mooney Units but natural  period of from 20 minutes to 5
hours de-    rubber hardens on storage and by the time  pending on the type
of drier employed. In    it reaches the user's factory typically has a
this process, no reduction in Mooney Value 20 viscosity of between 80 and
100 Mooney  was noticed even after 20 passes through 65    Units. This
viscosity is too high for factory  the mills.    processing and users have
to submit the    I have now devised a process which re-    rubber to a
preliminary breakdown (i.e.  duces the viscosity of natural rubber and
pre-mastication or plastication) before com-  stabilizes the viscosity at
the reduced level. 25 pounding can be carried out. It is thought
According to the present invention, there 70    that the hardening of
natural rubber on  is provided a method of reducing the vis-    storage is
due to the presence of small  cosity of natural rubber and stabilizing the
proportions of reactive aldehyde groups in  viscosity at its reduced level,
which pro-    the rubber molecule becoming involved in  cess comprises
compounding dry natural 30 cross-linking reactions.
rubber with hydroxylamine hydrochloride 75      Mooney values referred to
in this speci-  by dry milling; crumbling or pelletizing the    fication
are values obtained using a Mooney  compounded rubber; washing the crumbs
or    shearing disc for four minutes at 100C.,  pellets of compounded
rubber with cool    i.e. the value known to rubber technolo-  water; and
drying the washed crumbs or 35 gists as M.L.4 100[err]C.
pellets.                                  80      It has been proposed to
stabilize the vis-    The process of my invention appears to    cosity of
natural rubber by adding aqueous  be effective to reduce and stabilize
viscosity    hydroxylamine hydrochloride to latex be-  only if the natural
rubber compounded with    fore coagulation or by soaking pellets of
hydroxylamine hydrochloride has a moist- 40 coagulum in aqueous
hydroxylamine hydro-  ture content not exceeding 1.5% by weight  85
chloride for a period of, for example, 2 to  Hence, wet rubber is first
dried in coagu-    24  hours. It also has been proposed to  lated form to a
moisture content not ex-    stabilize rubber by use of aqueous hydraz-
ceeding 1.5% by weight, usually to a value    ine hydrate instead of the
aqueous  hydroxyl-  in the range 0.03 to not exceeding 1.5% 45 amine
hydrochloride.                       by weight, before compounding. This
dry- 90        2                                         1259717
2     ing can be carried out in conventional man-  rubber but also reduces
the viscosity to    ner by open-air drying, smoke-house dry-  about 65
Mooney Units with a minimum of    ing, drying in a steam heated room or
using  breakdown. The compounded rubber is    any of the modern fast hot
air or steam  crumbled into particles of about [err] dimen-  5 heated
driers. The process of the invention  sions in a Mitts & Merrill Hog
Machine 70     is applicable to all types of natural rubber, whilst cool
clean water is sprayed onto the     including conventional and block
rubber.   rubber. The crumb rubber thus obtained is       The parts and
percentages used herein-  transferred to a drier and dried at 100[err]C.
after are all by weight unless otherwise  for 20 minutes. A  further
reduction of  10 stated.                                    about 6 Mooney
Units occurs during the 75       In a preferred embodiment of my inven-
crumbling and drying steps.  Finally, the     tion, hydroxylamine
hydrochloride is com-  dried crumb rubber is pressed into blocks
pounded by dry milling with a limited quan-  of 75 lbs., or other suitable
weights, and     tity of rubber to form a masterbatch which  packed ready
for marketing.  15 subsequently is dry milled  with the bulk of   Using
the  typical process referred to 80     the rubber to be treated.
above, I compounded rubber of 75 Mooney       The  quantity  of
hydroxylamine hydro-  Units 840 p.s.i. Modulus (A.C.S. [AMERI-     chloride
employed in the process of this  CAN  CHEMICAL   SOCIETY] 1 Mix  at
invention may be in  the  range 0.05%  to  600% elongation)  and 2720
p.s.i. Tensile  20 0.1% based on   the rubber to be treated and  Strength
(at  break; curing time 25 minutes  85     the range 0.07%  to  0.1%   is
preferred.  at 138[err]C,)  with  0.075%  pure hydroxylamnine     There.
is no limit  as  to  the   quantity of  hydrochloride. The A.C.S.1 mix
consists of     hydroxylamine  hydrochloride  used  in  100 parts   Natural
Rubber; 6 parts Zinc.     masterbatch compounding  but in view of  Oxide;
3.5. parts Sulphur;0.5. parts Stearic   25 the  small  quantity of this
compound  re-  Acid  and  0.5  parts . Mercaptobenzothi-  90     quired for
mixing with the bulk of rubber  azoleand is used according to A.S.T.M.
to be treated and  in order to ensure uni-  D15-62aT.   to test natural
rubber for Mod-     form distribution throughout that bulk, it ulus,
Elongation and Tensile Strength. The     is preferred to prepare a
masterbatch of  viscosity  of the rubber  after  compounding   30 10%
hydroxylamine hydrochloride,       was 65 Mooney Units and after crumbling
95        The compounding of the hydroxylamine  and drying was 59 Mooney
Units. The dried      hydrochloride or of a masterbatch with  crumb rubber
was then  aged in an ageing      the  rubber  to  be  treated  may  be
oven. at 70[err]C.  and the viscosity measured .      carried out in an
ordinary open mixing mill  at 2, 7,  14 and 31 days. The results were as
35 or a Banbury mixer. Other  dry mills may  follows:-
100      be employed but it should be noted that      the process of my
invention cannot be per-  After 2 days.      formed by wet millig  of  the
said constitu-    ageing at 70[err]C    60 Mooney Units      ents. A
masterbatch may be  prepared in an  After 7  days .    40 ordinary  dry
mixing mill. The milling suit-   ageing at 70[err]C    60 Mooney Units 105
ably  may be carried out at about 65. C.   After 14 days         The
compounded rubber may be crumbled    ageing at 70[err]C.      59 Mooney
Units       or pelletized in  for example, a granulator  After 21 days,
or   a   Hig Machine to produce crumbs  or   ageing  at 70[err]C   59
Mooney Units    45 pellets of about [err] dimensions.  If desired,
110       the water washing  step can . be carried out    The Modulus and
Tensile strength at       during crumbling  or pelletizing.      break for
the dried crumb rubber before         The washed  crumbs   or pellets are
dried,  and after said  ageing were  constant  at  720       for example,
for 20 minutes at 100[err]C, p.s.i. (A.C.S.l. Mix at 600% elongation) and
50 whence the dried  rubber may be pressed  2750 p.s.i. (curing time 25
minutes at 115        into blocks and packed for marketing.    138[err]C.)
In a typical process. 90 parts of natural    These ageing tests confirm
that the vis-        rubber of, say, 75 Mooney Units are com -  cosity of
rubber processed by a process of        pounded at 65[err]C. with 10 parts
of pure  my invention can be stabilized, at a reduced     55 hydroxylamine
hydrochloride in an ordinary  value for at least one year.       120
dry mixing mill to yield a masterbatch hav     It  will be observed  from
the above  that        ing a viscosity of 60 + 5 Mooney Units.  the process
of my invention is capable of        This masterbatch is then compounded
with  reducing the viscosity of natural rubber and        the bulk of
natural rubber to be treated of,  of stabilizing the viscosity at its
reduced     60 say, 75 Mooney Units in an ordinary open  level. The process
employs less hydroxyl- 125       dry mixing mill to produce compounded.
amine  hydrochloride  than  conventional         rubber containing 0.075%
to 0.1% hydrox-  stabilization  because the rubber is dry         ylamine
hydrochloride. This compounding  milled, not wet milled, in which wet
milling         serves not only to mix the hydroxylamine  a large
proportion of hydroxylamine hydro-      65 hydrochloride uniformly with the
bulk of  chloride is washed from the rubber. Since 130
1 259 717                                     3                     the
rubber generally available in rubber  hydrochloride is employed in the
range 40                     producing areas is fairly fresh and, there-
0.05%  to 0.1%  by weight based upon the                     fore, is of
relatively low viscosity, process-  weight of rubber to be treated.    ing
by the process of my invention to re-    6. A  method as claimed in claim
5                   5 duce the viscosity involves only limited  wherein the
quantity of hydroxylamine hy-                     breakdown of the rubber.
Additionally, the  drochloride is in the range 0.075% to 0.1%  45
process is capable of large scale produc-  by weight based upon the weight
of rubber                     tion, i.e. over 1000 tons per month per  to
be treated.                     plant, of rubber of a constant and
stabilized    7. A  method as claimed in claim  4                  10
viscosity.                              wherein the masterbatch contains
10%  by                                                              weight
hydroxylamine hydrochloride.    50                      WHAT I CLAIM IS:-
8. A method as claimed in any one of                      1. A method of
reducing the viscosity  the preceding claims wherein the dry milling
of natural rubber and stabilizing the visa-  is carried out at about
65[err]C.                  15 cosity at its reduced level, which method
9. A method as claimed in any one of                    comprises
compounding natural rubber hav-  the preceding claims wherein the com- 55
ing a moisture content not exceeding 1.5%   pounded rubber is crumbled or
pelletized                    by weight with hydroxylamine hydrochlor-  to
produce crumbs or pellets of about [err]      ide by dry milling; crumbling
or pelletizing  dimensions.                 20 the  compounded  rubber;
washing  the    10. A method as claimed in any one crumbs or pellets of
compounded rubber  of the preceding claims wherein the water 60 with cool
water; and drying the washed  washing step is carried out during crumb-
crumbs or pellets.                       ling or pelletizing.
2. A  method as claimed in claim  1    11. A method as claimed in any one
of                 25 which includes the preliminary step of dry-  the
preceding claims wherein the drying of                    ing wet rubber in
coagulated form.       the washed crumbs or pellets is carried out 65    3.
A  method as claimed in claim  2  at 100C. for 20 minutes.
wherein the wet rubber is dried to a mois-    12. A method as claimed in
claim  1                    ture content in the range 0.03 to not ex-
substantially as hereinbefore described.                 30 ceeding 1.5%
by weight                    13. Viscosity stabilized natural rubber
4. A method as claimed in any one of  whenever prepared by a method as
claimed 75                    the preceding claims wherein hydroxylamine
in any one of the preceding claims.                    hydrochloride is
compounded by dry mill-                    ing with a limited quantity of
rubber to           For the Applicant:                 35 form a
masterbatch which is subsequently    F. J. CLEVELAND & COMPANY,
dry milled with the bulk of the rubber to        Chartered Patent Agents,
be treated.                                      Lincoln's Inn Chambers,
5. A method as claimed in any one of            40-43 Chancery Lane,
the preceding claims wherein hydroxylamine           London, W.C.2.
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