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Effects of Temperatures and Conditioning Methods
on Fixation of CCA-Type B and CCFZ Preservatives
in Treated Wood™

Gyu-Hyeok Kim - Jong-Bum Ra“

ABSTRACT

The rates of fixation of CCA~Type B and CCFZ in blocks of radiata pine sapwood were compared
at various temperatures and conditioning methods (drying and nondrying conditioning). Also the
time required to proper fixation of preservative components in the treated wood was estimated. Fix-
ation was monitored by the rates of depletion of free hexavalent chromium in the cell lumens in the
teated blocks.

The rate of preservative fixation in wood was highly temperature dependent. The fixation rate
was considerably accelerated by means of heating and complete fixation of hexavalent chromium
was achieved within about 12 hours by heating at 60C. The moisture content of treated wood dur-
ing fixation apparently played an important role in the fixation process. The fixation rate of treat-
ed wood conditioned in nondrying conditions was much more faster than that of treated wood
conditioned in drying conditions, particularly when the moisture content of treated wood was below
fiber saturation point. Time required to full fixation could be predicted successfully using the fixa-
tion temperatures applied since the correlation between the fixation temperature and the fixation
time was excellent. regardless of conditioning methods.

Keywords: Fixation, CCA-Type B, CCFZ, heating, moisture content. radiata pine
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Ag-7e| SEA itk EEEME Aelig A
& S AXE A FELAEEC] 948 Bapz
ol A ate]) ) Boll v E A gt HEES
feta glovt MejAel AN A% £FE 2 30y
ZHAA A7 HA) el gy go] sl
5|7 92 AW E Ao AlAHE Aol 2A e
F 71 E43H S o143 4 itk (Anderson, 1990).
A ANRRLE opy 2t 5] QRS s£Rute] AE
o oj8) &eEe] MalAle A&k A% 2 Hely F
Hel 348 29A1Y £ gtk 2) 8" bE Hel A
WA FEAREY 20 MY wAakS aA A
&A17]171 W) Xelale] B (premature fail-
ure) & Zdlsked oAz 23 okdAlnel 2 R A
A A s RPN £ ek 471 BAEES ekt
71 el e Held AZNE @] Aldelr] Aol s
st A Fl o] epadolrh whRA) JE-Eo] Xl
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aelz g Eel MeAle] Fag Soll AA s v
Row g UrHAnderson, 1990). wWabi] AMRE
= Ale YR AU (HE Y udzz) &
A3 F-Esrt Aele] G vRe AYE o
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LHIMES A Sl IEEEE R AAlsle A ui e
AlF3tnE F83 A2 Azt

2 APe I ARl 7Y W& CCA-Type B&
AT 9950 AHEEE EiER A CCFZE o
o g ewe} ok e] o]E AelAle] oAl 0l
e G FHE & A AR Melauy A A
Ao a7sE 717 & A% FA7INE FadE &
Bex Ha AAE7) sl dAsEUT

2. M# H F&

2.1 BR2 &% L PERE

glelolle} AvE (Pinus radiata 1. Don)2] # %
ZRE 2 5x2.5%x30cms] AlHE FHsle] gl
ok 15 A ESL 2 w7l Auelr B8 7)1 70A T &
Hl g Al AL 12078 (ERA(2) x FADE(2)
X FRLE(3) x FANA0Y ) o RS 2871 (R
BA)(2) x F2%(2) x 71D IR F 14871t

A} oF BE2HE epoxyA AFE TEE end-
coating® Foll 14870 A1H ZF AWl 7470 AT &8

Table 1. Preservative formulations used for

treatment.
P ti
Component reservative
CCA-Type B CCFZ

Copper Cu0 18.3%  CuSiFg 4H,0 17.3%
Chromium CrO; 32.9%  (NH.Cry0O; 63.0%
Arsenic Asy,Os 48.8%

Zine ZnSiFs * 6H,0 19.7%

{t#e] CCA-Type B, YiA] "ure A|8 CCFZE
ol &sle] FMituko 2 ZijkA Rt A AHEy W
Ao} ol BHEe F WRA F3) 6.0kg/m’= o]
iAol BB 2T o8 gAsiTh B g
AR BA) MRAEY] 242 Table 13 ¥t}

2.2 REREC B4

2.2.1 BREE

Azl A EF WA 2 108 S Flemrt 5,
15, 25¢Q) Pz2d zst &4 FP)H widzzd
(HeAHEE 918 Lastd MeAzie SRS
& g deielx FANA FgATITH L oheEt 32
V2 2= iR vlel A3 E |3e] A7 wwich k4
A A2

5¢ - 1. 2, 3. 6. 10, 15, 20, 30, 50, 60¥
15¢C - 0.5, 1. 2. 4. 6. 10, 15. 20, 25, 30¥
25¢C -3.6, 1272 1. 2, 3, 5, 8,12, 15¢

o

tlo

2.2.2 mEE4

HEA HZ TN Al HS eidzERNA 60Tt
80TCe| &xollA FAAZITh Y ol ol 2t 2%
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2.3 ##el ot U EE BEHMS RE

Cooper &(1993)°] A A Zixg A HE 6
7} Age] 37t Ag o2 Jisy] Ad WA oE &
EQRES vg] X A RETe] Hato] g5E7
wj&ol, Azl 671 2E] EfrRel s A E
Eo| Aeld sEEFE Hristgich

2.3.1 #ete| £l U
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Ha 5708 HAde o8 A3k P4e Hoks A8
9] shitiol AbEal Tk ¥R ZZANA kg AlHe] A
v FAF AMHoZRe ] $EEH] g7 WE
ol McNamara(1989)7} 2413 &) 28 671 =2
£9) FZo] ieslg ot ARZANA Y A|He

S A2t APDFE 2je} AUy 8] Fashd
A k2% AT ZAE7] w2l Alexander $(1993)
o] A& WY & AHR-Ble] b} o] AR E Ew3lY
ch QluhA 574 500cce] FHol FAAIF) 2 183
760mmHg®l Z3& HolFoll o8 Y WE =88
TE5 Ml 24814 67} ZEL EH - dEsl
At oelm EZEEE F R AriAMe]d AMgH
A9 A el ZTRTE Fopd 11 £ £99 67} 28
< EREHL, o8 FF FAE AN AT 67 289
3l & HyHA B3R 2 AMsl. 671 g A g
diphenylcarbazide® (ASTM. 1987)ell 2]8}e] 44

2.3.2 &E BERR RE

el gasle AR A% F¥713-& Cooperst
Ung(1992)°] A4 whgel olaia], a3ty Foff 371
AFe s AR Xaha Azule] #E3e 671 2
&2l &l 15ppm vt 2 "olRls A& A% oA
717ke.z A st

3. R A BE

CCA% CCFZ A=) Aol 37 Ag o2 #ely
2] B3ial gk 671 28] 42 Fig. 1914 8 + o
el FEgel Faglol A BE FA7IIeM &
Aexrt TS G2AF 671 AFe] o] st
T AT ¢ F U

ol HMLEt &5 E CCAS CCFZARE] A
Agol F715HE oujgtt. o|¥A FYLe=rt EFE
Aago] Friche Ue Fahgo] Had satel ¥

1.000 1.000
CCA-Type B (Drying tixation) CCA-Type B (Nondrying fixation)
800 * * Cr-Vl (25C) * Cr-VI (15C) X Cr-VI (5C) 800 % * Cr-¥l (25C) + Cr¥l (15C) X Cr-Vi (5C)
6001

400

2004

40 50 60

mg/L in expressed liquid

1.000% ..

1.200
CCFZ (Drying fixation) CCFZ {(Nondrying fixation)
* Cr-V1 (25C) t Cr-VI (15C) * Cr-vi (5C) 11.000% - * Cr-Vl (25C) + Cr-Vl (15C) * Cr-vi (5C)

0 10 20 30 40 50

60

30 40 50 60

Fixation time(days)

Fig. 1. Change in Cr-Vl concentration of expressate from wood samples treated with CCA-Type B
and CCFZ at various temperatures under both drying and nondrying fixing conditions.

— 35—



0.256 1 2 3 6 8 12 15

Fixation time(days)

Fig. 2. Effect of moisture content of samples

treated with CCA-Type B during drying

fixation at 25C on the reduction of hexa-
valent chromium.
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Table 2. Time required for complete fixation of
CCA-Type B and CCFZ .

Drying Nondrying

Preservative fixation(t) fixation()
2% 15 5 8 60 25 15 5
CCA 6% 34 47 ® (O 7T 20 32
CCFZ 24 64 17 (N (12 9 21 51

"1 Units of time is days (hours).

100-
e Drying fixation
\\ = CCA-Type B ¥ CCFZ
80- N :
o o |
S~ . Time=94.75-2.65(Temp)
“».. [R-squared=0.92)
40 LT o
Time=55.58-1.55(Temp)
20 [R-squared=0.99}
0

T T Y Y

0 5 10 15 20 25 30
Temperature(C)

Fig. 3. Relation between temperature and time
required to full fixation under drying
fixing conditions.

Fig. 3& #2274 AdgA8 A A Ho)A <F
ezl 671 3E9 o] 15ppm °l3t H& A7
2420l RAE B P, 4Tt FHige] CCA-Type
B} CCFZe] 39 2% ol$ 43 akAl vdehdr] #A &
2 A Aol eledxle AzgAH S ALgde
73-9ofl oklAl 9)7)el Besd wel A3 okl ga
@ 717HE Fig. 30 RS EREEA 28 428
7} A& Rolc}h, T2li Fig. 4% v|dZzd0A &}
A R IEEEAE AR Y=t 671 2F
ol 15ppm °l6t7t Sl In(P71h2te] 4848
BolZed) e FHesel FYriThe] BA M E
A7t obdeld FAZIZHE In(SA7ITH o2 ek
(transformation)& A=t A7} kAzte] dato] o
$ 33 AATAL =t dAzte] o] of Hg
A= CCA-Type B} CCFZ %3] th§ ks siAl e}
UA | Fig. 40 Belqde AAdgAel os) vz o
WAE AL g ewo] g A FA7IE A&
Z7b 29wt

Nondrying tixation
4-t . x " CCA-Type B X CCFZ

2 .o
= . In(time) =4.01 -0.0704(tempaersturae)
g s, R-squared=0.58
“p— N
£0 »
= In{lime) =3.80-0.07 15(temperature) 3= . .
— R-squared=0.96 N N ¥
-9 N R
-4

0 10 20 30 40 50 60 70 80 90 100
Temperature(¢)

Fig. 4. Relation between temperature and time
required full fixation under nondrying
fixing conditions.
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