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ABSTRACT: In this work, the effect of chemical treatment of carbon black on the thermal
stability, including initial decomposition temperature (IDT), temperature of maximum rate of
weight loss (Ty,,,), integral procedural decomposition temperature (IPDT), decomposition tem-
perature range, and decomposition activation energy (E,) had been studied in terms of dy-
namic TGA. The pH, acid and base values, BET's and BJH's specific surface areas, and TEM
analysis were also studied for the surface property changes before and after chemical treat-
ments. As an experimental result, the chemical treatments based on acid and base reactions
led to a significant physical change of carbon black surfaces. Especially the thermal stability
of carbon black/rubber composites was greatly depended on the specific surface areas of the
carbon blacks. The activation energy obtained from the Horowitz-Metzger equation for the
decomposition rate decreased with increasing the thermooxidation of acidic surface treatment.
This was due to the fast decomposition rate of decomposition temperature range of the acidi-
fied carbon black.
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Figuré 1. TEM image on the aggregates of carbon
blacks before and after chemical treatments.
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Figure 2. Schematic TGA thermogroam for deter-

" mining A and K for chemical treated carbon black/
rubber composites.
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Figure 3. TGA thermograms of carbon black/rubber
composites studied.
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Table 3. Effect of Surface Treatment on Thermal
Stability of Carbon Blacks/Rubber Composites
Studied

IDT  Thax A K IPDT temp. range

() (©) () ()
UCB 412 463 055 101 456 430-470
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KCB 412 464 056 1.00 456 430-470
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Figure 4. Plot of versus for carbon black/rubber com-
posites studied.

Table 4. Decomposition Activation Energies of
Carbon Blacks/Rubber Composites Studied

-1 0(=T—Tmax) Ea/TZmax Ea
) ) (J-mol™)
UCB  -36 337 0086 391
-29 -2.79
-21 -2.20
16 -1.82
1 -0.67
HCB -46 -0.87 0.020 100
-38 -0.67
-29 -0.43
-17 -0.11
8 0.03
5 0.8
10 0.30
19 0.36
KCB -34 -2.99 0.072 325
-29 -2.59
-23 -2.02
-16 -141
-12 -1.07
1 Ea8
ln[ln(l 2) ] R 4

A7VA, 0= T—Tpax, @ decomposed fraction,
E,+= decomposed activation energy 18|31 R&
gas constanto]t}.
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