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Soy Protein Used as a Chelant of Copper in Waterborne Preservatives

John Z. Lu
(Towa State University, IA 50014, U S A)

Abstract A new wood preservative system, in which soy protein was introduced to chelate copper
cations, has been investigated. Experimental results indicated that soy protein HM 90 greatly improved
leaching resistance of copper cations fixed in ponderosa pine sapwood. By adding 8 and 16 kg/ m” of soy
protein HM90 in ammoniacal copper sulfate solution, the retention of treated wood after leaching was
70% of initial retention on average. Because of the chelation of soy protein, the retention of copper protein
after leaching was increased by 40% on average compared with that without protein. M oreover, low er
concentration of copper sulfate was preferred for fixation of copper protein. However, in comparison with
copper sulfate, there seemed no significant improvement for copper protein in ponderosa pine blocks on
decay resistance to brown-rot fungus Postia placenta. The threshold retention of unleached blocks
treated with copper protein was as the same as the treated only with copper sulfate. Further investigations
and improvement were suggested.
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Tab. 2 Experimental design with leaching

*

[15 16]
. . 13 =
, 1 6 CuS0,4(1D)
2 6 CuS04(16)
b o
3 6 CuS04(19)
1.5 MPa 200 4 6 CuS04(24)
C . 5 6 €S 0,(11D+ HM90(8)
6 6 CuS 04(16)+ HM90(8)
7 6 CuS0,(19)+HM90(8)
6 ’ 18 ’ 3 6 CuS0,(24)+ HM90(8)
216 o 1 2, 9 6 CuS0,(1D+ HM90(16)
1 ( ) 10 6 CuS0,(16)+HM90(16)
Tab.1 Experimental design without leaching 1 o CuS 0,(19)+HM90(16)
12 6 CuS0,(24)+HM90(16)
) * , kg/m3,
18 — 5
1 6 CuS0,(5) 11 kg/m ;
2 6 CuS0,(8) . , 5 kg/m", 8
3 6 CuS04(1D) 16 kg/m® HM90, HMOO
4 6 CuS0,4(14) 0 .
5 6 CuS0,(18) s 95 153%.
6 6 CuS04(2D) 14 kg/m”, s ,
3 3
7 6 CuS04(24) 24 kg/m’, 8 16 kg/m” HM 90,
8 6 CuS04(5)+HM90(8) 0 0
9 6 CuS0,(8)+HM90(8) o 2% ’
10 6 CuS0,(11D)+HM90(8) HM90
11 6 CuS0,(14)+ HM90(8) . ,
CuS0 ,(18)+ HM90(8)
12 0 U pH 11, .
13 6 CuS0,(21)+ HM90(8)
14 6 CuSO0 ,(24)+ HM90(8) .
15 6 CuS0 (5)+HM90(16) HM 90 (
16 6 CuS0 (8)+HM90(16) )
17 6 CuS0,(1D+ HM90(16) O .
18 6 CuS0,(14)+ HM90(16) 21941, ’
19 6 CuS04(18)+ HM90(16) . ,
20 6 CuS04(21)+ HM90(16) ( )
21 6 CuS04(24)+ HM90(16)
* , kg/ m?, ‘ ’
3 .
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b b
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Tab.3 Experimental results of decay test for pondercsa pine sapwood treated with copper sulfate and soy protein HM90 without leaching

3

HM90

(

)

a

(% W/ W)Hb (%)e

18 — — 50. 33(40. 77/ 55. 79)
1 6 CuS0,4(5) L 16 43. 16(32. 13/ 50. 23)
2 6 CuSO4(8) 2 11 35. 90(27. 95/ 42. 32)
3 6 CuSO,4(11) 3. 09 37 87(31. 79/ 44. 32)
4 2d CuSO4(14) 4. 07 39. 61(37. 88/41. 33)
5 6 CuSO4(18) 5 02 24. 41(14. 55/ 32. 32)
6 6 CuS0,4(21) 6. 07 17. 03(6. 84/ 32. 04)
7 6 CuSO4(24) 6. 93 5. 34(3. 15/ 7. 53)
8 6 CuS 04(5)+HM90(8) 2. 30 45. 83(40. 13/49. 82)
9 6 Clﬁ04(8)+ HM90(8) 3. 30 40. 24(33. 72/ 48. 78)
10 ) C1604(11)+ HM90(8) 4. 08 41. 45(34. 96/ 53. 44)
11 6 CLﬁO4(14)+ HM90(8) 4. 80 37. 58(31. 10/ 41. 48)
12 6 CLSO4<18)+ HM90(8) 5 93 32. 02(13. 51/ 48 36)
13 6 CuS 04(21)+ HM90(8) 6. 33 27. 84(15. 59/ 34. 53)
14 6 (11604(24%L HM90(8) 713 6. 99(3. 31/ 13. 35)
15 6 CuS 04(5)+HM90(16) 3. 02 37.10(34. 36/ 42. 08)
16 6 CuS 0,(8)+HM90(16) 430 37.39(29. 72/ 41. 95)
17 ) CuSO4(11)+ HM90(16) 5 20 37 53(33. 22/41. 04)
18 6 CuS 04(14)+HM90(16) 5 89 40. 92(32. 38/ 46. 09)
19 6 Cu§04(18)+ HM90(16) 6. 78 37 35(26. 08/ 41. 95)
20 6 CuS04(21)+ HM90(16) 7 67 12. 06(4. 31/ 30. 52)
21 6 CuSO4(24)+ HM90(16) 8 16 5. 24(3. 90/ 10. 18)

a kg/ mf%; b ; c s
d
. , C 2., ,
\ 24 kg/m’, 16 kg/m® HM90,
. 299,
16 kg/m’ ,
. 16 kg/m3, .
4 HM90 ( )

Tab. 4 Experimental results of leaching and decay test for ponderosa pine sapwood treated with copper sulfate and soy protein HVI90

a

(% W/ WP (BW/W)b (%)e

18 — — — 50. 33(40. 77/ 55. 79)
1 54 CuS0,(1D 301 2 14 30. 38(27. 54/ 33. 15)
2 6 CuS0,(16) 403 2 69 32 44(22. 38/ 37. 40)
3 6 CuS0,(19) 4. 71 310 27 43(23 14/ 33. 15)
4 6 CuS0,(24) 6. 45 4. 14 24, 27(20. 16/ 28 59)
5 4e CuS0,(1D-+ HM90(8) 3. 38 2 70 32 89(22 36/38. 65)
6 5d CuS0,4(16)+ HM90(8) 4. 68 3. 54 34. 84(31. 05/ 40. 41)
7 6 CuS0,(19)+ HM90(8) 6. 22 4. 53 29. 08(21. 00/ 34. 16)
8 6 CuS0,(24)+ HM90(8) 6. 78 4. 88 26. 34(16. 51/ 36. 30)
9 4¢ CuSO,(1D+HM90(16) 4. 82 3. 16 41. 09(32. 11/48. 59
10 6 CuS0,(16)+HM90(16) 6. 36 4. 24 37.90(33. 81/ 41. 66)
11 6 CuS0,(19)+HM90(16) 7.26 4. 76 35.59(27. 05/ 38. 58)
12 6 CuS0 ,(24)+ HM90(16) 8 37 5. 44 38 43(23 57/48 77)

a kg/ m3; b 5 ¢ N
. d e
, Jahn-Teller
[ 18]
~ . o .
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Fig. 1 Leaching resistance of ponderosa pine sapwood
blocks treated with copper sulfate and soy protein HM90 3
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Fig 2 Relationship of retention after leaching with
copper sulfate and protein concentrations for treated
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Fig. 3 Hypothetical chelating structures of copper
protein in wood treated with ammoniacal

copper sulfate and soy protein HM90
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