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ABSTRACT

This research was performed to select an appropriate agent to extract preservative components from
CCA-treated wood, and then to evaluate the effect of reagent concentration, extracting temperature, and

* 1A 2002 79 259, A= 2002d 119 159

o] EEL 9001WE SEeEEATAe] Xl osle] AL (KRF-2001-041-G00053).

aehetam sl A9 eg) sk, College of Life and Environmental Sciences, Korea University, Seoul 136-701, Korea
=317]4 (%), Dongwha Enterprise Co., Ltd.. Incheon 404-251, Korea

A shyl Y4283} Department of Forest Products Engineering, Chinju National University, Jinju 660-758,
Korea

s getn AW A AT 4 Institute of Life Science & Natural Resources. Korea University, Seoul 136-701, Korea
6 Department of Wood Science, University of British Columbia, Vancouver, B.C. Canada V6T 174

t A& (corresponding author) @ A7+ %(e-mail: lovewood@korea.ac.kr)

* % %
= o

o

*



CCA AUAZFE YRA FEAAES §43%

extracting time on the removal of chrome, copper, and arsenic from treated wood. Hydrogen peroxide
was selected as the best extracting agent when considered extraction yield as well as use and
environmental safety. Its extraction yield was dependent on extracting variables (temperature,
concentration, and time), and a highly significant interaction existed among variables. It should be
possible to optimize extraction by manipulating these extracting variables. The results may suggest that
the required temperature conditions for the reasonable removal of CCA components are at least above
40°C because extracting time is too long at low temperature (20T). Reagent concentrations for extracting
at above 40°C should be decided by considering the extracting time.
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Table 1. Toxicological information and effectiveness of leaching agents on the extraction of
preservative components from CCA treated radiata pine at 60°C for 6 hours.

Selected leaching Toxicological Extraction of CCA components
agents information Cr Cu As
(%)
Hydrochloric acid Corrosive 80*! 91 94
Nitric acid Corrosive 90 92 9%
Phoshoric acid Irritating to skin 90 91 97
Sulfuric acid LDsy 214 g/kg 92 92 97
Acetic acid LDso 353 g/kg 51 90 65
Formic acid LDsy 110 g/kg 86 95 98
Oxalic acid LDsy 95 mL/kg 96 31 97
Tartaric acid Mildly irritating 87 89 94
Sodium hydroxide LDsy 05 g/kg 65 2 9
Hydrogen peroxide Caustic to skin 9 93 99
" Values represent the mean of three replicates.
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Table 2. Extraction of CCA components using a hydrogen peroxide as an extracting agent in
various leaching conditions :

Extraction of CCA Components

Temperature  Concentration Time Cr Cu As Total
- (°C) - - (%) - <(hrs)- (%)

3 10*(064)* 7 (064) 5 (023) 7 (050)

6 12 (090) 11 (093) 8 (035) 10 (0.70)

25 12 14 (066) 17 (032) 12 (019) 14 (0.28)
24 15 (144) 26 (3.04) 17 (153) 18 (189)

48 18 (263) 35 (505) 21 (297) 23 (338)

3 14 (091) 10 (043) 7 (037) 10 (058)

6 17 (053) 15 (024) 12 (020) 15 (026)

50 12 20 (047) 25 (095) 19 (083) 21 (04D
24 18 (354) 30 (651) 21 (447) 22 (466)

" 48 26 (382) 45 (393) 31 (447) 33 (4.08)
3 17 (128) 13 (079 10 (0.60) 13 (0.89)

6 22 (060) 20 (036) 16 (010) 19 (027)

75 12 25 (050) 31 (163) 25 (126) 26 (072)
24 25 (36D 38 (644) 28 (473) 29 (476)

48 33 (4.89) 51 (438) 39 (4.75) 40 (4.69)

3 20 (086) 15 (097) 12 (047) 16 (0.73)

6 26 (062) 23 (068) 20 (0.64) 23 (049)

100 12 29 (0.78) 36 (197) 30 (138) 31 (075)
24 31 (0.29) 44 17 36 (104) 36 (077)

48 40 (441) 54 (231) 47 (527) 46 (417)

3 19 (140) 29 (090) 18 (106) 21 (068)

6 28 (035) 51 (116) 29 (061) 34 (062)

25 12 38 (387) 66 (633) 40 (435) 46 (468)
24 50 (511) 76 (421) 52 (476) 58 (4.73)

48 59 (3.76) 74 (6.70) 61 (370) 64 (439)

3 28 (019) 41 (181) 27 (082) 31 (0.83)

6 42 (0.26) 62 (093) 44 (019) 48 (031)

50 12 59 (103) 76 (224) 61 (100) 64 (132)
24 74 (588) 84 (438) 75 (613) 77 (555)

© 48 88 (186) 85 (114) 87 (177 86 (163)
3 37 (106) 52 (0.78) 38 (162) 41 (118)

6 54 (210) 69 (026) 57 (233) 59 (156)

75 12 69 (244) 77 (328) 71 (202) 72 (245)
24 91 (257) 88 (3.18) 90 (3.06) 90 (290)

48 08 (043) 77 (13D 95 (166) 91 (046)

3 43 (611) 54 (739) 45 (666) 47 (663)

6 63 (343) 72 (214) 67 (342) 67 (3.08)

100 12 79 (378) 79 (207) 81 (312) 80 (3.05)
24 97 (11D 88 (232) 95 (152) 94 (153)

48 100 (145) 69 (425) 96 (0.88) 90 (0.70)




CCA AZAZRE WA FEAHEY §4%Z
Table 2. Continued
Extraction of CCA Components
Temperature  Concentration Time Cr Cu As Total
- (°0) - - (%) - (hrs)- (%)
3 47 (335) 72 (3.20) 48 (293) 54 (246)
6 58 (1.78) 78 (332) 59 (192) 04 21D
25 12 67 (240) 78 (145) 08 (156) 70 (109
24 75 (024) 78 (182) 76 (1.00) 76 (0.85)
48 81 (275) 78 (182) 83 (328) 81 (270)
3 72 (230) 79 (417) 71 (232) 74 (182)
6 83 (048) 83 (333) 82 (085) 82 (109)
50 12 92 (212) 82 (1.26) 90 (151) 88 (154)
24 98 (216) 85 (1.88) 94 (200) 93 (164)
60 48 97 (150) 84 (243) 94 (195 92 (1.87)
3 89 (27D 82 (245) 87 (105) 86 (096)
6 97 (120) 86 (3.02) 94 (093) 93 (0.70)
75 12 100 (0.82) 86 (153) 96 (0.28) 95 (020)
24 100 (4.03) 84 (310) 97 337) 95 (335)
48 100 (208) 85 (252) 97 (343) 96 (263)
3 98 (1.68) 86 (364) 94 (0.28) 93 (036)
6 100 (0.68) 86 (323) 97 (147) 96 (142)
100 12 100 (0.21) 86 (177) 98 (1.78) 97 (117)
24 100 (0.96) 86 (057) 100 (1L.77) 98 (0.79)
48 100 (206) 83 (0.72) 99 (150) 96 (148)
«! Values are means of three replicates,
**Values in parentheses are standard deviations.
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