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Characterization of Low-Temperature Pyrolysis and Separation
of Cr, Cu and As Compounds of CCA-treated Wood ™
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ABSTRACT

This study was carried out to separate the heavy toxic metals in eco-building materials by
low-temperature pyrolysis, especially arsenic (As) compounds in CCA wood preservative as a sol-
id in char. The pyrolysis was carried out to heat the CCA-treated Hemlock at 280°C, 300°C, 320°C,
and 340°C for 60 mins. Laboratory scale pyrolyzer composed of [preheater — pyrolyzer — 1st wa-
ter scrubber — 2nd bubbling flask with 1% HNOs solution — vent], and was operated to absorb
the volatile metal compound particulates at the primary water scrubber and the secondary nitric
acid bubbling flask with cooling condenser of 4°C under nitrogen stream of 20 mL/min flow rate.
And the contents of copper, chromium and arsenic compounds in its pyrolysis such as carbonized
CCA treated wood, 1st washing and 2nd washing liquors as well as its raw materials. were de-
termined using ICP-AES. The results are as follows : 1. The yield of char in low-temperature py-
rolysis reached about 50 percentage similar to the result of common pyrolytic process. 2. The high-
er the pyrolytic temperature was, the more the volatiles of CCA, and in particular, the arsenic
compounds were to be further more volatile above 320°C, even though the more repetitive and
sequential monitorings were necessary. 3. More than 85 percentage of CCA in CCA-treated wood
was left in char in such low-temperature pyrolytic condition at 300°C. 4. Washing system for ab-
sorption of volatile CCA in this experiment required much more contacting time between volatile
gases and water to prevent the loss of CCA compounds, especially the loss of arsenic compound.
5, Therefore, more complete recovery of CCA components in CCA-treated wood required the low-
er temperature than 320°C, and the longer contacting time of volatile gases and water needed the
special washing and recovery system to separate the toxic and volatile arsenic compounds in vent
gases.

Keywords: heavy toxic metals, chromium, copper, arsenic, CCA-treated wood, pyrolysis, low-
temperature pyrolysis, pyrolytic separation of heavy metal compounds, toxic metal
ionic pollutants, landfill, incineration
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Low-temperature pyrolysis condition of CCA-treated lumber

Table 1.
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Table 2. Char yield of CCA-treated Hemlock by low-temperature pyrolysis

Pyrolysis (‘C) 280°C 300°C 320°C (330°C) 340°C
Char yield (%) 7494 6597 5903 (5312) 4964
Weight loss (%) 2506 3403 4097 (4688) 5036

Total (%) 10000 10000 10000 (10000) 10000

% Number of yield and loss was averaged from 3~7 replications, and ( ) was the result of one time
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Table 3. CCA residual and separation ratio of CCA-treated Hemlock by pyrolytic temperatures

Heavy metal content (ppm) by produtcs Average
Temp.  Products CZY G As P Sny P b cd Tig ol ectag(g)
amb. Raw materials COMEM (PPM) 2766 4569 3636 673 1575 1001 ND 1000 g
' residual (mg) 2766 4569 3636 0067 0158 1001 00
char content (ppm) 382475 066325 52165 562 1207 13045 ND. 6602 g
residual (mg) 2559 4459 3491 0037 0081 087 00
Ist content (ppm) 2470 1756 1530 ND 529 ND. ND. 38049 g
280 . wash  residual (mg) 0939 0668 0582 00 0050 00 00
volatiles 4 content (ppm) 33 082 18 ND 100 ND. ND 17460 g
wash  residual (mg) 0058 014 0032 00 0017 00 00
residual sum (mg) 26587 45272 35524 0037 0148 087 00
char content (ppm) 508400 806225 648358 ND 323 371 ND. 5087 g
residual (mg) 2583 41013 32982 00 0016 0189 00
1st content (ppm) 2240 2710 2743 ND. 357 ND. ND 39608 g
300C . wash  residual (mg) 0837 1073 0888 00 0141 00 00
volatiles = content (ppm) 18 0 099 ND 03 ND ND  2/8lg
wash  residual (mg) 0051 0012 0028 00 0018 00 00
residual sum (mg) 26801 42098 33898 00 0175 0189 00
char content (ppm) 533429 793971 664857 ND. 501 5049 ND 4859 ¢
residual (mg) 25919 38579 32305 00 0024 0245 00
st content (ppm) 2115 1867 4186 ND. 400 016 ND 36102 g
320C Jatil wash  residual (mg) 0764 0674 0151 00 0144 0006 00
VORUES T5nd content (ppmy 097 071 041 ND 05 ND ND. 2045 g
wash  residual (mg) 0029 0021 0012 00 0017 00 00
residual sum (mg) 26712 39274 32468 00 0185 0251 00
char content (ppm) 559050 848175 707325 ND. 630 ND. ND. 415l g
residual (mg) 23206 35208 29361 00 0026 00 00
st content (ppm) 1957 110 4254 ND. 371 ND. ND. 41877 g
340C voltailes wash  residual (mg) 082 0465 1782 00 0155 00 00
2nd  content (ppm) 138 03¢ 175 ND. 02 035 ND. 30449 g
wash  residual (mg) 0042 001 0053 00 0006 0011 00
residual sum (mg) 24068 35683 3119 00 0187 001l 00

%#: Content of 1st wash was absorbed in total content of forced recireulation scrubber and that of 2nd wash was

HNOssolution bubbling and condensation of volatile’ vent gases,

absorbed in 1%

(A) Residual(%) in char

(B) Residual(%) in 1st wash
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