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A study on the physical properties and application
in rubber compounds which is used the ash of
holed briquette coal as fillers
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ABSTRACT

The purpose of this study is to apply in various fields of products economically and practically
using the characteristic of ash of holed briguette coal in maximum.

According to the test results, the cure rate of ash of holed briquette coal is comparatively late.

But it has shown nearly same level of physical properities compared with other fillers except hard

clay and grey carbon.
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NR(EKR3%) ; Standard Malaysian Rubber, SMR.
#20

SBR(Styrene Butadiene Rubber) ; Kosyn #1778,
71 27.1%, FTFAnFE.
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#AbB 1k 7, Selected Speciality wax(Selected mic-
rocrystalline wax) ; $433%, SUNRAC-D

(LB % BHT(3,5-Di-tert-butyl-hydroxy-tolu-
ene) ; £ {E8, Antigen BHT

hig{eEs, DBU(Di-Butyl thiourea) ; Jil0{L28,
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Table 1. Standard Recipes

\\ Specimen No.
- 11213 4!/51(6

Compd. inm .
NR(SMR # 20) 70| 70/ 70l 70| 70| 70
SBR #1778 40! 40| 40; 40| 40/ 40
HAF Black 20| 20| 20/ 20; 20 20
Zinc oxide 5 5 5§ 5 5 5
Petroleum resin 1 1 1 1 1 1
Paraffin wax Ly 1 1 1 1
Stearic acid Iy 1 5 1 1
fndoridant, Sehcted |y 5 4 gl 4 2
Antioxidant, BHT 11 1 1 1 1 1
Accelerator, DBU 1 1y 1 11 1 1
Accelerator,OBS/MBTS| 11 1] 1 11 1 1
Sulfur 2l 2 2 2 2 2
Activated calcium
carbonate 5 — 7 T ]
Heavy calcium
carbonate = 80 —f —| | —
Light calcium gl A —
carbonate
Grey carbon — — =l 50| — —
Hard clay — — =] = 50 -
Ash of holed briquette| _ | | _| _| _| 50-
coal
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1. Rheograph

Rheograph Monsantoft#(3®) Model 1009
Rheometerd FRsIgE z, ¥4 1lmmX26mm X 3lmm:
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(® Hard clay
® Ash of holed briquette coal
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Table 2. Rheograph data

Specimen No f

Cure value — | 1 2 3 ‘ 4 ’ 5 6 _
Max | 253 25.9 28.9 26.3 24.0 24.4
Min ' 2.5 2.1 2.5 3.1 3.2 2.1
Tz 2/42/! 3’4011 2/4811 2’46” 4/0011 4[42ll
Ty 6'36" 7'42" 722" ( 636" 10°00”" 10°00”!
CI 3154/[ 4[0211 4/34// I 3[50'/ 6,00” 5/18“
Table 3. Physical properties
N N T
300% modulus Tensile strength : c
\\ Test item | Cured Hardness (ShoreA) (kg/cm?) ° ‘ (kg/cm®) Elongation( )
~ rubber, . R R .
. if: After aging After aging] After aging After aging
Specimen . e [[nitial Tnitial Tnitial Initial
0 "~ (70°C,96hrs) (70°C,96hrs) (70°C,96hrs) (70°C,96hrs)
1 1.245 50° | 56 | 56 79 | 155 139 | 530 440
2 1.326 51 56 | 49 66 | 147 143 | 550 470
3 1.279 52 55 | 57 69 | 148 135 | 530 450
4 1.214 52 57 | 73 98 | 170 162 | 520 440
5 1.319 55 57 | 74 110 | 182 163 | 630 470
6 1.315 52 56 | 67 83 | 157 151 {550 480
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Table 4. Ozone resistance®

st

w
Static test Dynamic test

Specimen No.
1 Cc—3 D—4
2 c—3 D—4
3 c—-3 Cc—4
4 Cc—3 D—4
5 D—4 D~—4
6 D—4 D—4

% Criterion of judgement number of cracks
: No crack

: Less than a few cracks

: Several cracks here and there

: Many cracks

: Countless cracks (all over the surface)
Size of Cracks

No crack

Barely seen by naked eyes

Small (~1mm)

Medium (1~3mm)

Large (3mm over)
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Table 5. Chemical analysis for fiilers

Filler | Activated Heavy Light Ash of holed
\ calcium calcium calcium c(;’rrggn I(-:Iﬁlrd briquette
Item carbonate | carbonate | carbonate ¥y coal
White White White Grey Light | Grayish
Appearance powder powder powder powder brownish | black
powder powder
Specific gravity® 2.56 2.69 2.60 2.00 2.62 2.63
Moisture (%)% 0.315 0.254 0.328 0. 304 0.336 “ 0.364
Screen residue™ 325mesh (%) 0.030 0.034 0.021 0.162 0.013 l 0.020
Ignition loss® (%) 43 44 43 — — ; —
Insoluble matter in |
hydrochloric acid® (%) 0.321 0. 340 0.310 — — { —
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