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Application on the Waste Fluid Purification of Pyrolysis Residue
of the Paper
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When the paper is incinerated under the multi oxygen environment: state of the oxidation,
cellulose fiber with paper does the combustion as carbon dioxide also under the low degree tempera-
ture. On the other hand, when the paper is resolved under the small oxygen environment : state of
reduction, cellulose is carbonized. The pyrolysis residue, as for tar, the china clay and Talc, etc. are
changed the crystal grain and came to be also different compose chemically with the raw material.
Then, authors have been studying the optimum carbonization method of cellulose and the use of the
products. In this report, we deal with the result of using the pyrolysis residue to purify the waste
fluid.
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Fig.1 X gland diffraction result (pyrolysis in state of oxidation)
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Fig.2 X gland diffraction result (pyrolysis in state of reduction)
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Fig.3 Pyrolysis curve and pyrolysis process of cellulose
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Table 1 Componential analysis of the residue

ELEMENT | WEIGHT | ATOMIC | PERCISION [ K-RATIO
& LINE | PERCENT | PERCENT | 3 SIGMA .
Na KA 0.73] 0.98 0.29 0.0043]
Mg KA 9.35) 11.76] 0.49| 0.0688]
Al KA 25.51] 28.92] 0.69| 0.1850]
Si KA - 28.75) 31.31] 0.72] 0.1892]
S KA 0.26| 0.25 0.14 0.0018
Cl KA 0.19 0.16 0.12] 0.0014
K KA 0.89] 0.70] 0.21 0.0078]
Ca KA 33.11 25.26 0.78] 0.2985
Fe KA 1.20| 0.66 0.36] 0.0104]
TOTAL 99.99
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Fig.4 X-ray spectrum of the residue 'By EDX
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Fig.5 External appearance of the residue after
pyrolysis

Fig. 6 Expanding figure of the tubercular material in
Fig.5

Fig.7 Shapes of the china clay before pyrolysis and
after pyrolysis
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Fig.8 X-ray spectrum after pyrolysis (800 degrees) of
china clay by EDX
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Table 2 Componential analysis of china clay after pyrolysis
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ELEMENT WEIGHT ATOMIC PERCISION | K-RATIO
& LINE PERCENT PERCENT 3 SIGMA
Na KA 0.63| 0.76) 0.18 0.0049|
Mg KA 1.08 1.23 0.15) 0.0100f
Al KA 68.16 69.76| 0.86) 0.6299 g
Si KA 27.47 27.01] 0.70 0.1434 Fig. 10 Appearance of the residue of the coated
s KA 0.20 0.17 0.08 0.0012 paper after pyrolysis (800 degrees)
Cu KA 2.45 1.06] 0.48] 0.0210
TOTAL 100.01
f'a'l
l?'
Table 3 Componential analysis after pyrolysis il
of the coated paper . j
ELEMENT WEIGHT ATOMIC PERCISION | K-RATIO g ‘ i
& LINE PERCENT PERCENT 3 SIGMA ? E'
Na KA 2.63 434 042  oo108 > ¥
Mg KA 2.56 a9 0.31 0.0140] ;,‘l :
Al KA 2.25 3.17] 0.25 0.0143 Na'Mg Al f l(_?
si Ka 2.26 3.06 021 00171 — L
Ca KA 90.29| 85.44 1.04 0.8918 degree
TOTAL 100.01 Fig.11 X-ray spectrum of the coated paper

after pyrolysis by EDX
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Fig. 12 Applying the pyrolysis residue to purification of
waste fluid
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Table 4 Density of metal element contained in the

solution
Concentration |Concentration Change of
of Solution(ppm) |of Solution(ppm) |concentration(ppm)
Element | (Before disposal) | (After disposal)

Al 7.899 0.109| 7.790]
Ba 20.271 25.200 -4.929)
B 2.021 0.982] 1.039
Ca 36.659] 135.885] -99.225
Cd 0.000 0.000] 0.000;
Cr 0.040| 0.042) -0.003
Cu 0.343 0.139) 0.203
Fe 1.665] 0.018] 1.647,
Li 0.299] 0.263] 0.036
Mg 8.050 0.000| 8.050]
Mn 0.065] 0.028] 0.037
Mo 0.000] 0.179 -0.179|
Na 14.910] 42.770) -27.860
Ni 0.000 0.099 -0.099
Pb 0.072] 0.018] 0.053
Sb 0.250] 0.257] -0.007,
Ti 0.427| 0.036] 0.390]
Zn 0.639] 0.000] 0.639]
Sc 0.048] 0.048 0.000]
Sr 0.988| 4.619] -3.631
v 0.054] 0.071 -0.017
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Table 5 Decrease rate of the density of metallic ele-

ment
First Second |[Third AVG

Al 9g% 84y 99% 944
Ba —24%  -183%  -212%  -140%
B s1%  96Y 100% 82%
Ca -7 -323%  -276%  -200%
Cu 50%  -8Y 75% 42%
Fe 9g% 454 94% 79%)
Mg 100% 994 99% 99%
Mn 57% 1004 96% 84%
Na -1g7%  ~71% -83%  -114%
Pb 74% 1004  -102% 24y
Ti 9% 43y 86% 734
Zn 100%  -34% 83% 50%
si 98% " 97% 98|
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