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On the Determination of a Quinone Group on Carbon Black by means

of Hydroxylammonium Chloride.

Tetsuo MURATA

Abstract

Concerning quantitative measurements for a quinone group, which is one of the surface functional
groups on carbon black, there is neither detailed data nor the best method to be  considered, though
various methods have been reported. The sodium borohydride method is only recommended by M. L.
Studebaker. When the reactivity of carbon black is investigated the surface functional groups are taken
into account. Especially when ¢-—potential of carbon black is measured in acid dispersion media, a
positive charge ph_enomenon takes place and this cause relates to the presence of the quinone group.
From such a point of view it is necessary to establish the quantitative measuring method for the quinone
group. In this paper the quinone group is quantitatively measured by hydrosylammonium chloride
method and the experimental conditions are studied. The optimum condition, however, was not obtained.
The same conclusion js led from the sodium borohydride method. Consequently, tte quantitative
measurement for the quinone group involves various problems and the best method does not seem to be
thought of though polarography has not yet been investigated. v

If the quantitative measurement is taken under the same condition, the relative value can be obtained
and the comparison made. Depending upon the sample, the amount of the quinone group may be
presumed by the result of the {—potential measurement taken with hydroxylammonium chloride as a
dispersion medium.
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Table 1 The physical and chemical properties of by-product carbon black

Sample Mean Specific ! Oil ; Todine | \Volatile‘ IR
Sample Particle | Surface | Adsorption| Adsorption| pH
No. Radius Area Number ! Number Matter | Absorption
. | Byproduct| 5.0 560 2 | 262 2.5 | No
; 8.2 !
C Black my m?/g | cc/100g | mg/g % : Absorption

Elementary Analysis (%)

N (0] Ash

0.12 1.66 0.70
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Table 2 The analytical results of the

samples afier various treatments

Sarnple | “Group | Group. arpion |, e
pH Number |Adsorbed

No. (mg'e/qg) (mg'e/qg) (mg/g) | (%)
1—6 | 83| - 0] 0.034 259 20.7
1 8.2 0| 0.042 262 22.7
1—3 | 6.4| 0.025| 0.063 251 26.6
1—2 5.8| 0.059| 0.192 239 91.6

1—1 3.3 0.104 | 0.150 241 106

1—5 3.1 [ 0.511 | 0.383 178 312
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Fig. 6 Change of quinone group content as function of concentration
and used volume (cc) of NH2OH-HCI soin.
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Table3 The analytical results show the

quantity of a quinone group in various

samples

Quantity of Quinone Group

Sample | NH,OH.HCI [(NHz)2-Ho804| NaBHe,
No method method (mg-e

- | (mg-eq/0.2¢) | (mg-eq/0.28) | TECL

/0.1g)

1—6 0.194 0.146 1.351
1 0.347 0.239 1.822
1—3 0.561 0.451 2.268
1—2  0.560 0.411 2.189
1—1, 037 0.165 1.616
1—5 |  0.367 0.272 1.248
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