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BrAKHRE, EARB. BE. FasERLR, MR A RAARIATEAM LS SERA T, [£R]) BdHk
HARS, BIFREDHH 020% KBTI 0.20% Bk TR R T, 0.02% A ARA B 40.00% &Ik B
B AR AR A o R R LR 250458 E | h RS B Arigfeitie; Mifk 52045 &AM, % AM Pk
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Preparation and properties of containing paraffin water based
organic wood protective agent

ZHANG Bin, MA Xingxia, ZHANG Jingpeng, JIANG Mingliang
(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] To prevent and control different kinds of wood biohazards, from mold, corrosion, pests
to dampness, this study is aimed to develop an organic compound wood preservative containing water based
paraffin which is usually classified as emulsifiable concentrates. [Method] First, fungicides complementary in
antibacterial spectrum were screened employing the indoor inhibition zone method before they were compound
to figure out the optimal compounding ratio. Then with lambda-cyhalothrin (CLT) used as insecticide and liquid
paraffin used as the water repellent, the four of them were compounded before the compound preservative was
tested for its strength in the control and prevention of mold, corrosion, dampness and pests by means of indoor
tests. [Result] A wood protection composition preparation with a mass fraction of 0.20% difenoconazole
(DCZ), 0.20% iodopropynyl butylcarbamate (IPBC), 0.02% CLT and 40.00% liquid paraffin was prepared by
screening of active ingredients. The preparation was diluted 250 times with water and left to stand for 1 hour
without stratification, oil separation and sedimentation. While wood treated with the preparation at 5 times

dilution, the content of liquid paraffin in the wood was 49.1 kg m, the waterproof efficiency reached 77.8%.
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While wood treated with the preparation at 20 times dilution, the content of DCZ and IPBC were 71.2 g-m ™,
and the mass loss rate by decay fungi were less than 1.0% and the decay resistance grade reached the strong
scored as grade I. While wood treated with the preparation at 5 times dilution, the mass concentrations of DCZ
and IPBC in the wood was 0.165 g-m™, the mold infection value was 0 and resulted excellent anti-mold
efficacy. While wood treated with the preparation at 10 times dilution, the content of CLT in the wood was 14.7
g-m, the intact value by termite decay was 9.2 with a mass loss rate of 2.6%, showed excellent termite
resistance. [Conclusion] The wood preservative developed, when applied after it’s diluted 520 times, has
displayed a favorable performances in the prevention and control of wood biohazards such as mold, corrosion,
pests and dampness. [Ch, 7 tab. 21 ref.]
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MLAR 25 R B4y, Be A HoAth Bh 390 ) 2% A AL AR sl oK SRR JEE 7 U2 =R SOR R, N ERme | e mg
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TREVEANEE] . ARMEM S R H L ERY, WP . BhE . B AURBIKSE, fA7E TR EB, A
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Z I RE K FEBUA AU AR S A 500, 2 28 YA R BB e AN (R R R A B TR 36 0, DR ke %
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1.1 RXBewr A
111 AEA . FRAFFARN REFEIERAM (FCZ), MR (TEB)., NIAME (PPZ). Rk H PR
(DCZ). BN e T 32 B BR g (IPBC). A NG (BMN). IIEEME (IMZ). & HU7 A o 45k S 960 T 2 i
(CLT)o BRI A (Tt i) DL Bl B b2z e AR AR AT BR A FD
1.1.2 XA A RMEF H A W E w5 Gloeophyllun trabeum . [ JiE W % 9% 4 55 W Coriolus
versicolor, KM IEE 5 #A MM EF Aspergillus sp.. K%i Trichoderma sp.. T %5 Penicillium sp.. A¥ 75
W AT ER 1 Botryodiplodia theobromae . A AR h 5256 28 O AT 10 A Wy b oA FH BRI RR o

WA B FR IS Pinus radiata.
1.2 R HE

2 50 3 3 0 A0 L A R A R S A RO (K ) 1R 750~850 kgem s R4 = M 2K 24 50 B A K
7 25 1 (200.0~400.0 g-m )7, 6 5E 25 5] 4R R R 150.0~300.0 mge L', B 5 SR 56 FH 25 T R
200.0 mg- L',
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122 F£AEHBENK SROPENRIEMEZH “PrARMEwR R W wE . & s #p;
J&F (FCZ. TEB. PPZ. DCZ. IPBC) Zi—Rcil it /340 h 5.00% WFLi, 4k FsRes] 200.0 mg- L'
B85 7] IMZ g 1% 400.0 mg- L™, BMN 435 Bl 4 400.0. 600.0 F1 800.0 mg- L' 7E4574 5 EL & i Tk
() Th A% BE A A WIS (PDA) K535 5L, 20 WL 4 34 0.3 mL f7 0 259 (9 4 HEbR . BEE 25 P
B, REIREE LI B P 22 S 2 B HDE T B R, PR BRI, TR 2 SR

123 #IFemR FLRRRE ML, 208 GB/T 1603—2001 (R Z5FL A EEM E I ), 7F 100.0 mL
FIRBRERE K R I AR R S, S AGEERE, Inoe 5 4S8 30 s; SRJGTE 30 C fHIRKW
HERE 1 h, UEAFER RS T RE M LRI B I B . TCVRIM . UTTE ST WA 2L T A o

B K PERE IR o B 15 YA A i R B0 40.00% B4 150020 9 3K, i BRI A A i R R 0 Bk
2.00%. 4.00%. 8.00%, WANMIEASIA . SRS A RST R 50 mm=20 mm>10 mm, %&R2H 8 Huildh,
IR 21 d SRR, ARG 281K IR 30 min, HUHRBE, FREFE, 28 GB/T 1934.1—2009¢ A4t
W AP S 73R )T E AR s a5 m RSTAR A, 208 GB/T 29901—2013 A M Bl 7K 551 9 B 7K 2503
RV RB K%

ZNBETEREIIA . 288 GB/T 13942.1—2009 CR TR APERESS 1 8853 : KART I P 52 90 2 40
AT o BERE IR 43 SR RE 5. 10, 20 5, HRSTAA A R SE A 20 mmx20 mmx10 mm, 4f
4 6 Pk, ZH23-0.09 MPa b3 10 min, # JKIZ¥ 10 min, ZMEFRMENECHTEHEGE . Rk
FK<10%, JBT | FORME; FEik BN 11%24%, & T 1%, Rk ®h 25%-44%, & T
M HRYTE ; Friii e R >45%, J& TV,

ENBEMEREIIA . S GB/T 18261—2013 B %5 71 X A A4 B A1 S 2% €8 11 7 6 25 0 i 3 7 vk ) ik
7o KGRI 2 5 S0 KFERE 5. 100 20 4%, FESHAA A RSFH 50 mmx20 mm>10 mm, %F41 8 it
P, SRR, MR E R . R 22 . ST, & RYME N 0; ek
WA <1/4, XK 1; REF R 1/4~1/2, 2 X 2; R R I 1/2~3/4, & X H 3;
R R >3/4, 2 H 4.

ZE BB, S8 GB/T 18260—2015 A B Ji 71X F1 MR S 50 2 i 7 v ) kA7 o A
R0 3 S KRR RE 5. 10, 20 4%, FEATAA A RS 20 mm*20 mm>10 mm, A4 5 Bk, SMbRifE
Ty A B, M B PR RE . IO R R R SE i e, SGRRESE I N 105 R,
FE SR 9.5 Refdud i, AR E AR <3% i, SR 95 R AR, AR E AR 3%0~10% MR, X
Sy 8; rhAFRdEp, FE AR 10%~30% i, SO 75 DR, A TR 309%~50% BYRER, 2 X
65 AEE EE M, ETEA 50%~75% WkED, R 45 RBULT et S, @ U AEHCN 0,

2 HRERH

2.1 BEBSTHIE

M 1A LLEW . 5 PR (FCZ. TEB. PPZ. DCZ il IPBC) % A FE AT 1 (R 45 2 25 1 F1 %5 K
) B A B HISCR,, {2 FCZ, TEB Hil PPZ XJ 28 (18 (R Al BR 980 FIRA B i LT 15 A il 78
I, HA DCZ Xf ] nf Bk {0 IMHISOR, ik DCZ V5N B5 I8 LS . IPBC A1 IMZ X i i 28 B i 4
A BN HIRER, BMN #l IMZ BAAXHE A % W AR G A PHIEH , (B R Y/ F IPBC, HIL,
Pt IPBC VE A B 85 157

¥ DCZ A1 IPBC #ie i bk 1:1, 1:3, 3:1 A HLBIECHITR A 2575, ik DCZ+IPBC A& B 24 751 X Ji 44 B
FIEE TR AR s B HA 3 Fh =25 B7 )8 2577 (FCZ. TEB #1 PPZ) 5 IPBC # M T [k 1:1 Fic il 5 e
2550, AR BRI ROCR . & 2 ATLUE . DCZHIPBC & B 255X AM IS FIH . A A H IR 575
R AP SR iy, e IR 101 EB AR e 2R i o At =28 5 TPBC M B2y 57, SR
RORINA T . P ULHk B /B A Z FL 2557, DCZ F1 IPBC #4218 1:1 SEATACH] .
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®1 BREFHEAMNERR R2 ARE=ZMEHAFS IPBC EENMNERR
Table 1 Result of inhibition zones test by bactericide Table 2 Result of inhibition zones test by compounded of different
o JEA B K]V mm preservatives _
AEH %ifi/ BAE R WAH A p R — PUERIEL R fmmn
HWOBE T G 4oy (gLl RO ERE AR ORA
FCZ 2000 450 450 0 0 wH R
TEB 200.0 >450  >45.0 0 0 DCZ 200.0 >450 >450 114 0
PPZ 200.0 >450 >45.0 0 0 DCZ+IPBC  150.0+50.0 >45.0 >450 224 15.1
DCZ 200.0 >450 >45.0 11.4 0 DCZAIPBC  100.0+100.0 >45.0 >45.0 31.0 23.6
IPBC 200.0 >45.0 >45.0 34.6 21.9 DCZ+IPBC 50.0+150.0 >45.0 >45.0 29.1 23.7
800.0 37.2 35.4 12.8 10.6 IPBC 200.0 >45.0 >45.0 306 219
BMN 600.0 38.1 29.0 9.0 9.4 FCZ+IPBC  100.0+100.0 >45.0 >450 257 218
400.0 26.8 31.8 8.3 7.1 PPZ+IPBC 100.0+100.0 >450 >450 258 225
MZ 400.0 39.2 41.6 26.9 12.7 TEB+IPBC  100.0+100.0 >45.0 >450 240 21.0

RERE CLT X BRI B IAROCR , Bt 7506 B 2024 m 4 S A i b4 28 B I OCR I, 4000 i 53
FAh a2 B350k 5.0, 10.0, 15.0. 20.0. 30.0 g*m™>, H1# 3 Al%0. j{Berp CLT #2583 109 g'm™
PLERE, Ao sE i > 8.0, FREIR<11%, WiARBIMZYFIALB XA, FEHEL 4.6, B
HIRFE>40%, K, Bitay &0 B o i B AR & 7.5~30.0 gom >,

gi b, ARWFSEBTHE RS T AR PR AP bR T R RIE . S A RS . R A AR 2
PR B8O AR R A 2 A 500, 2 L A R B R S TG b, BBl RS e . M, B
WY, AJKAT A ZUAR LM S o 500 B L AR 25 RN, I A B, S IR A S N
AR, BEFEE AT RIAT o WAl A il 700 SR L, A 53 B i 43 R 0.209% Tk FH BRI | 0.20%
WP BB T R IRMR . 0.02% iy S I F AR A1 40.00% TR A AT B
2.2 FlFEEE R
221 FUgARZ MK KRR 250 5, HIFIEAAE, WIAKE 2L AAER, A
W, AR RSIFLRE, B8 1 h R WA E . Pl ADIEE, R REF 3~4 h; JREETL, 29
REA KGR, BEFESEIREFLR, A E R A
222 BkEsRmaK S RRARE DT I R AL AR S A AL, ZK IR 30 min S5 K R A
Bk, R 4 AT RUSINZSFIALBEAY AR, WK R 54.7%; Bl il 550 b i oo e e 80 s, R
A e o S AR RGN, I K R AR BRAR, AN 43.5% T FEF] 26.6%, AME B K R0% W Bl 2 1
58, M 44.4% $RTLE T 77.8%-

®3 B CLT HEAEAM A R x4 BHKFREEIRBREBE KB
Table 3  Result of lab anti-termite test of cyhalothrin Table 4 Efficiency of waterproof
WEGR BUENL FrER || e A B Gy P L RO S R e R Y ) oK B3 /K%
(gm?) FIFE KT || (em?) TFE  KF% 80 SRR Wi (kg m?) /% /%
- 4.6 42.9+14.6 15.5 8.0 10.5+1.4 5 8 49.1 26.6£7.4  77.8+19.1
53 8.0 11.3+£0.7 21.8 9.1 5.2+1.4 10 4 19.4 35.0£17.3 68.9+22.1
10.9 8.6 5.9+1.5 32.1 8.4 5.1£1.9 20 2 10.5 43.5+15.1 44.4+20.6
LW —FORRININZ 5 - 0 0 54.7+5.8 0

Y. —For RV Al

223 EARFERNGK R STH RO Z A RARYLE PR IR 75.7%, ZABJE IR
PR EAR RN 19.4%, T FTA AL BRSBTS B 20 IR T 6%, X BSRIE . HRH R 20 £5 )5 A #iak
He, Herh DCZ I IPBC #h2 & 71.1 gom™, i ERIRRATIE 1%, B8] 1 HoRmE . HAFEE
M, TRt 20 M2 AL 3, IR B R R AR T AR R S A2, R DR 2 g JoT £ Wk B R0 Ak B
Jo, RS KRR A, RIS 3 A BRI, WA A sh Y R R, R i
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RHEIN . IO B A B e T e ) 0] A T bR T A T TR 22 R AR, BT T B 7K AR B
JE— LR T T 3R BB B PERE

224 EABEFWAERK SRR PR SRR, A= BT R SCR . Bk 6 R
AR AL PR 0 B ML AR YA 4, il R R S A E, B SR T 9 DCZ F1 IPBC & i 4 3k
0.165 g-m?, AbHPHAPVE O E MRS ERRUEL N 0, PPASCRILR o fESEPRfl Al v al R4 A4 B Fh
P R R T 8 P e JT ALk BRI 38 0ol ) 790 9 P, DGR 8 AR B B AR

&5 RIFAEEIRBRE = A S ERE xo6 ENHBMRER
Table 5 Result of lab sand block test on sapwood P. radiate Table 6 Result of lab mildew proof test
HHE G R A AR A RAEEH
e ke
fe ixtﬂu):mlplic ﬁi%aﬁ ixﬁ?f}&]iCZﬁ—IP]iC ﬁﬁibﬁ e chz;IPBijz:éﬁ @ DCJZA+IPBC72ﬁ§5 i
B (g m®) R (g m?)  RE/% /(g m?) /(g m?)

5 311.2+311.2 5.5+0.6 320.6+320.6 3.6+0.3 5 0.165+0.165 0 0.202+0.202 0
10 150.9+150.9 2.7+0.2 139.0+139.0 3.4+0.4 10 0.106+0.106 1.5 0.148+0.148 0.5
20 71.2+71.2 0.6+0.1 71.1+71.1 1.0£0.2 20 0.045+0.045 4.0 0.048+0.048 33

- 0 75.7+4.3 0 19.442.1 - 0 4.0 0 4.0

Y —FOR AU B —FORARASINZEH]

225 FAZRGHALK R TR AR
;E& E,:J ﬁi:IJ ?ﬂj ALI\ }EE ’ iﬁﬁ% Ei LP‘[ ji % iéj <3% ’ ﬁlﬁ EE Table 7 Result of lab anti-termite test
Ayt RS B, BTEARIR RN 42.9%; Hi TR MR R Pk

x7 ERHBRINKER

RURREE S finf, RYCRZI 200 gmo, Wbk MM RS e
WUOERRSE AF (0 9.65 FRE 20 fifit, SUHZERy O 1 28005 96
T6gm . IRBEBEEGIEE N 8.9, MikmmA 1 7 s
RO R SR 4.7, TSRS 429%, s o

W RIZHI R B I6 A BSCRIE R . 2563 3 v Al
b5 P o R U R R R IS, 52 A i ) A BB A (]
G X WU PG ROR B 2 Y s U RS BE TRV 15,0, 30.0 g-m” B, % E A
FIBTIA H BRSSO T 50550, i T A A g 43 i AR 21 T 38 35 o
3 i

FEXIARRI B ARM WOIR BTG T K, ARG T —F EABE . BidE. Bid. Bk ZUaemE &
N, ZERRFL, AR R AR R | PR T I R | e A S R4 TR R A A i

R KBS S FLIOIR, FaE M5 3~4 h, 54 GB/T 1603—2001 {4 25 F ke e Pl i )5
BRI o A SEE R H WA B AR 2 N, 22800 (i FH 0% B A s 58 v 1) T4/ 01, i ol 70 A
WA R B KAy, Do e iR TR, TFnAmil, S Sl a msm BaUN, MR e
R, SRR REMEZE, MK Y 4 h RS 2L A, REREEFERI TR E FLR, AR
M) T H A o il IR K PR R, AR R AR B KRS AR K, SR AR A W e, AR —
SEMTE B FRR, JE I C A 2 1A BELAR A B o it 35 77 7K 591 ) 2 2 37 /K ML o) 2 3 ol s ) K VR T,
U () (5 P TR S B8 T A B RS RS e R0, o TR, NGt AR N, PR 5 b 2L AR Ak
/NG FLRIE, SR, FLARTR AR B P RE S A M K P R AR A RS, 75 24 LA T & P s ke
T 4552 T 0 R 22 A4 KRB AT AR B . Bl KGRI AT 8 A, AT AR 5 368 in 24500 1) 19 g e
A, MARM A SRR, YA S D S sCE AR MR, A0S MR T A R 8B R 5
ARSI 2A R0 O A XU .

BRI RRE, KIRIRRE S AR, R4 AR B R ik Y B ne e oy e e T 3 2 R e
AN 0.165 gm0, WAFEMAERKA R T EME, X 525305 (1) IPBC PR 3UR 4518
— 3, ENB BN TE R E A S A EREAER, BEENE TR, K, @5 ] Ramat

L] —FORARBINEY T
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WCPEREIE S o RIS, LS B A s A S S T4 T A AS I 17 ZKR) i B 7 SRR T LR - B 7K SR s
B I hN T 2GR BB SO . 3 H R AT RE SR A R — LA BB, HBCREE.

4 ik

SRl AR AN G AE W G B IR T 2, ARBFST & H—Fh & A WK R BAG M2 IR AR BB B R, AT LA
— YR A FEFEAH R AR H AR B B . A ORI R SR R A . B . Bid . Bk Z T
fe, SRS, FUESE B 0.20% H 2Rk H PR R DY e s T IR A IR ER . 0.02% 1R A SRR
BGTE TN 40.00% FO R AR AT I

MRS AR WG F AR, nDEZE A TR R 20 M5, MAYfEERER, D A HF
FESATEE B EEA A . BRI S 2 10 A5 AL BRK, BUAK 4 154 25.0~50.0 kg-m ™, K[k H
PR AL P e i T I G R TR A 150.0~300.0 gom®, AR EE R 2 R 15.0~30.0 gem®, AT 2
ZREZEEWEFE B IRT K
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