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Abstract: Natural rubber in the storage, transport process of rubber molecular chain on the aldehyde group conden-
saion reaction, results in the plasticity initial value, mooney viscosity and other indicators gradually increased, plas-
ticity retention rate gradually decreased, making it more difficult to increase the plasticizing and mixing processes of
natural rubber, and reduces the oxygen aging resistance of the rubber. It is necessary to prepare natural rubber with
constant viscosity to reduce the condensation of aldehyde groups in the molecular chain of natural rubber. Alkylhy-
drazine (OP) solution was used to soak natural rubber by microbial coagulation to analyse the effects of OP solution
concentration and wet film soaking time on the physical and chemical indexes, vulcanization characteristics, physical
and mechanical properties of natural rubber, plasticity initial value, plasticity retention rate and mooney viscosity
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hardening value of natural rubber during storage. The results showed that plasticity initial value and mooney viscos-
ity of natural raw rubber increased first and then decreased with the increase of the concentration of OP solution, but
the plasticity retention rate was opposite. During the accelerated storage process, the plasticity initial value and
mooney viscosity of natural raw rubber soaked in different concentrations of OP solution increased, while its plastic-
ity retention rate decreased. With the increase of OP solution concentration, the hardening value of plasticity initial
value, plasticity retention rate and mooney viscosity gradually decreased. With the concentration of OP solution =
0.5%, the hardening value of plasticity initial value and mooney viscosity were <5. The effect of wet film soak-
ing time on the physical and chemical indexes of natural raw rubber and the hardening values of the plasticity ini-
tial value, plasticity retention rate and mooney viscosity was not obvious. Compared with the control sample P,
the natural rubbers (P;, Pg, and Py) soaked in 0.5% concentration of OP solution had slightly higher torque differ-
ence values AM of their blends, the tensile strength and tear strength of vulcanized rubber increased by 4.5%—
14.2% and 3.0%—8.5%, respectively. In addition, the soaking time of wet film had a significant effect on the torque
difference AM of the rubber and the tensile strength and tear strength of the vulcanized rubber. OP solution had a
good constant viscosity effect on natural rubber. 0.5% concentration of OP solution soaked natural rubber had ex-
cellent physical and mechanical properties, and the production process was simple, not causing the waste of con-
stant viscosity agent and the pollution of the production workshop, surrounding environment, easy to large-scale

promotion and application.
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Tab. 1 OP solution concentration, soak time
and sample number
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Sample OP solution Soaking

number concentration/% time/min
Py 0 0
P, 0.1 20
P, 0.1 40
P; 0.1 60
P, 0.2 20
Ps 0.2 40
Ps 0.2 60
P, 0.5 20
Ps 0.5 40
Py 0.5 60
Py 1 20
Py 1 40
Py, 1 60
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Tab. 2 Effects of the constant adhesive solution concentration and film soaking time on physical and
chemical indexes of natural raw rubber
FE 5 A TR 53 & Ry A= IBYERIE IRV I"TJe KB
Sample Impurity Ash Volatile Nitrogen Plasticity Plasticity retention Mooney
number content/% content/% content/% content/% initial value index/% viscosity
Py 0.01 0.30 0.60 0.38 44.0 83 81
Py 0.01 0.30 0.61 0.37 49.0 82 81
P, 0.01 0.31 0.62 0.36 47.2 82 82
Ps 0.01 0.30 0.61 0.37 48.1 83 81
Py 0.01 0.29 0.63 0.36 45.4 83 79
Ps 0.01 0.31 0.62 0.37 44.7 85 77
Ps 0.01 0.30 0.59 0.35 45.3 83 78
P, 0.01 0.28 0.62 0.35 41.4 87 78
Py 0.01 0.30 0.60 0.39 40.4 87 78
Py 0.01 0.30 0.62 0.36 40.8 86 77
Pio 0.01 0.30 0.60 0.38 37.3 87 73
Pu 0.01 0.30 0.58 0.38 38.7 86 74
Py 0.01 0.29 0.61 0.37 37.9 88 73
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Fig. 1 Changes in the plasticity initial value of natural
raw rubber during storage
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value of natural raw rubber
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Fig. 3 Changes in plasticity retention index of natural
raw rubber during storage
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Fig. 4 Changing law of plasticity retention index harden-
ing value of natural raw rubber

105
—a—Py—eP, 4P, v P,
100 | P, —<«Ps Ps —e—P;
—%— Pz —8—Py—0—-Py——Py;
95 > Pp

O
S
T

85

80 -

75+

I JJEHiFE Mooney viscosity

70 -

0 6 12 24 48

L

65

-7 A E] Storage time/h
B5 RAKERINTEBHEENELIERNTHER

Fig. 5 Changes in Mooney viscosity of natural raw
rubber during storage
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Tab. 3  Vulcanization characteristics of compound natural rubber

Satﬁiililuiber Mp/(dN-m) Mpy/(dN-m) AM/(dN-m) tsi/min tso/min tio/min tso/min too/min
Py 0.60 6.27 5.67 2: 45 4: 17 2: 08 5: 56 19: 05
P, 0.65 6.25 5.60 2: 38 4: 10 2: 01 5: 45 18: 40
Ps 0.79 6.44 5.65 2: 40 4: 10 2: 04 5: 46 19: 07
Ps 0.84 6.48 5.64 2: 47 4: 21 2: 11 6: 00 19: 45
P; 0.92 6.60 5.68 2: 45 4: 12 2: 11 5: 49 19: 18
Ps 0.82 7.19 6.37 2: 40 3: 54 2: 15 5: 50 18: 56
Py 1.04 7.55 6.51 2: 26 3: 36 2: 03 5: 37 20: 19
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Tab. 4 Physical and mechanical properties of vulcanizates natural rubber

FEmgS PSR EilR Y GRS 100%3E i1 /1 300%3E fif i 1) FLIET i S ARIR A RYRE B
Sample Tensile Elongation at Tensile stress at given Tensile stress at given Tear strength/ ~ Shore A hardness
number strength/MPa break/% elongation of 100%/MPa elongation of 300%/MPa (KN-m™) /HA

Py 21.10 822.50 0.76 1.53 25.11 36
P, 20.99 882.58 0.67 1.40 24.43 34
Ps 21.05 870.38 0.67 1.42 25.31 34
P 21.77 882.88 0.66 1.42 25.93 35
P, 22.04 810.40 0.76 1.53 25.88 36
Pg 22.69 842.96 0.76 1.53 26.05 36
Py 24.10 805.67 0.82 1.64 27.24 34
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