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CARBONIZATION OF WOOD BY
DEHYDRATING AGENT

Part II*

On the Preparation and the ]jecolorizing Power of the
Hydrated Active Charcoal (H-A Charcoal) from
“shirakaba” (Betula Tauschii) Wood

By

Michio Hanzawa and Seiichi Satovaxa**
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In the previous report we have described studies on the preparation
and adsorptive power of hydrated active charcoal (H-A charcoal) made
from some species of wood which are most common in Hokkaido by
dehydration and carbonization with sulphuric acid at low temperature.
Now we have experimented with “shirakaba” (Birch, Betula Tauschii)
sawdust as a raw material, and have investigated the proceeding state
of the ecarbonization process of wood by dehydration with various
concentrations of sulphuric acid, temperatures and times of heating.

Preparation of H-A charcoal from “shirakaba”
wood under various conditions.

H—A charcoals were prepared from sawdust of “shirakaba” wood
with each 98, 70, 40, 15, 5, and 1 per cent sulphuric acid, and heated
at 120° for 8, 14, and 24 hours, and at 150° for 4 and 8 hours. The
other conditions were the same as those reported in the previous ex-
periments®. Two grams of oven-dried s‘ample and 10 g of sulphuric acid

* Part I was published in this Bulletin, Vol. XVII, No. 2, 439 (1955).
** M. HANZAWA, Assistant Professor, Doctor and S. SATONAKA, Assistant, both: Institute
of Forest Products, Hokkaido University, Sapporo, Japan.
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were placed in a beaker, stirred in an 80°C water bath for an hour,
and heated at each temperature for each period, and then washed with
boiling distilled water.

The yields of the charcoal are given in Table 1.

Table 1. Yields of H-A charcoal from “shirakaba” sawdust

under various conditions (oven-dry basis) (%)
-

Tem Time of Concentration of sulphuric aeid
emp- heating : - -
0 1 e B | % | % | Bx | 5% |
8 6268 | 5763 | 5445 | 5180 | 6143 | 8L10
120 14 6128 | 5793 | 5570 | 5743 1 5650 | 8013
24 5988 | 5833 | 5658 | 5568 | 5808 | 8028
. R i 1
5 4 | 5628 | 5768 | 5213 | 5213 E 5593 | 7330
8 5293 | 5388 | 4820 | 4820 | 5455 } 71.40

In the case of low concentration as 1 per cent H,SO, the carbonization
is not so sufficient that the yields of H-A charcoal treated at 120° and
150° are as high as nearly 80 and 72 per cent respectively, while the
products prepared with the other concentrations of the acid can be ob-
tained approximately from 52 to 62 per cent. It is interesting to show
that the yields of the products treated with the concentration of 40 and
15 per cent H,SO, are lower than those with the other. These facts
appear probable that the acid concentration has considerable influences
upon the mechanism of carbonization by dehydration. ‘

The losses of water and volatile matter during the carbonization
with dehydration were caleulated from the following formula.

Losses during carbonization (2,) = W tv‘;;’ :‘:ﬁu;aibv%ilzjftl%nso = 100
. . 2 4

“The ‘weight after carbonization” was determined by weighing car-

Table 2. Losses by evaporation in the preparation of H-A
charcoal under various conditions (oven-dry basis) (%)

Temp. '{‘limq of Concentration of sulphuric acid
eating

o ) 987 | wx | w0z | Bu | 5% | 1%
8 175 1258 47.00 68.50 83.67 85.05

120 14 3.08 16.50 5175 78.91 86.33 85.50
24 525 |. 1917 53.58 7891 86.33 85.67

150 4 21.75 27.50 64.58 84.92 89.00 86.92
8 20.92 40.75 78.33 88.83 89.33 87.33
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bonized product after cooling in a desicecator over calecium chloride.

The results are indicated in Table 2. .

From the data in Table 2, the differences-among the amounts of
loss by evaporation with the temperature of heating were not so evident
at low acid concentrations, however at high concentrations losses differed
remarkably by temperatures between 120° and 150°.

Adsorptive power of H-A charcoal from “shirakaba” wood.

The adsorptive powers of these charcoal samples were tested by the
caramel test that was previously described®. The results are recorded
in Table 3.

Table 3. Adsorptive powers (percentage of
decolorization) by caramel test (%)

Temp. ’fllex;lf] r?gf } - Concer}t}'ition of sulphurici Ei.(ﬂd S
‘o ) [ %% | 0% 40% 15% ) 5% | 1%
8 70.67 59.56 48.00 23.78 i 21.78 17.33

120 14 70.67 63.11 58.89 38.67 i 2156 13.56
24 70.44 68.00 66.89 3800 | 2578 , 2000

50 70.67 76.44 74.44 308 | 1289 9.56
8 70.89 82.67 60.22 31.56 ‘ 23.11 16.00

In this experiment the adsorptive power of the charcoal which was -
prepared under the conditions of 70 per cent acid, 150, and 8 hours was
the highest. The next was 709,-H.,SO,, 150°, 4 hrs, then 409,-H,S0,, 150°,
4 hrs., and then 98¢,~H,SO,, 8 hrs.. In case of 98 per cent sulphuric
acid, it seemed that the temperature and time of heating had no effect
on the adsorptive power. In the charcoals which were made with diluted
sulphurie acid such as lower concentrations than 15 per cent, the ad-
sorptive power was so weak that they could not be utilized as an active
decolorizing charcoal. -

Summary

The purpose of the present experiments was to investigate the pro-
_ceeding state of the carbonization process of wood by dehydration with
sulphuric acid, Hydrated active charcoals (H-A charcoals) were prepared
using “shirakaba” (Birch, Betula Tauschii) sawdust as a raw material,
with various conecentrations of sulphuric acid and various temperature
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and times of heating. The yields of the charcoal and the losses during
carbonization were determined, and the decolorizing power of the char-
coals was compared by -caramel test.

H-A charcoal made from “shirakaba” sawdust treated with 709,—
H.SO,, heated at 150°C. for 8 hours, had the highest adsorptive power
(about 832, decolorizing power with caramel test), and the yield was
about b42;,. : » '
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