VY WA sl 5 e ) oylad pgs Jlo o))l S5 5 o> aulio aloee

Gl iz g wled aygly pr JuwsSl) 9 Jndasly ©lydeil g Blaks gla STy (5,108 51 w0

ygeo Do
T 3157 sozme (" S Caawgs oI5 T ylo )b yiol S leodle ol

Qb.eg olKiils ‘M é.ng.o cuSlidls dels 9 9> é»L...o 9 f’?l‘c oj)f ‘..\..i'a)‘ L_,;.»Ll..i))Lf 65’.“i‘3|‘>\
S Rl ¢ arl aslis 0aSiils el g gz mlio g psle 09,5 Lot
e oKl ¢ anls mlie 0uSizils WIS g g mulio 5 psle 09,5 sliul”

PRV

s ol Qx4 Cuglie o5 0 LSg e 5 sl SocSS) 5 S50l s JewsSols DS b L8l Bados ol o
(P.nigra) yisio sz oo 5l ond agd boass glane (ol 6l 28,5 518 byl 0)90 sz eled asly al3d!
VO x Ve x Yo) EN AYV-0 o labul b ply obbdiged w5 o Sas TrEr o5 L oSS0z asby plp
Srdiges ol oold by ool ol Blad b, 5 Ol)d bl alide sloles L bddiges .ol dagd (endes
slod 5o gl (9,0 ;0 DIyd gL L oad colo idg sladige 5 2Rinleyl baylph o Blad s, L ool colo i
5 e O 0 gysabst el VPAG VYL YO Y 5l Ly o tiges o i «30,5 K I pmy ks S ) - Y4 Y C
Sieess oWl oy 51 Sy o gl a5 ol (L S ws (S ojluil emo g sl 4l o b T (wled aygly (5
Sl aisai 5 Gln sl shiess 5 S5 ke Sy 530S 3 b o oals gy slaaisai g Dglite (ulod sl 5 ol i
Bged 10 wled aygly o i aisly lis 0> 5l O Ol a4y |y Caglie o i JwsSSl 13 ol b ool oolo jilig

Al oadlice JewsSoly ol b ool ool idigy

sl b kS s ke oSl 53U sl 5 (ol ausly olodr ganls” sl o3l

Email: hadi_gholamiyan@yahoo.com Hbodle sola 1oLl Jgtun :


www.SID.ir

YA

oolatwl b 58 (V4 +#) o, g Faucheu .(V)asb o
el 4 syl gadisd (S, slegids
V) 8l cuws gaslen

sloise o gl old op)5 3l gla Jlo o
WAY OY) cwl Gl J 0 e mlio calizs
sl (Shg dlgi oo oex 0 DS gl op)l .(OF
Pl bbb ol aled obwl 1) 60,8 4 pasis
g owlwas (wle oo cools as )l alixe
(Y\ 9 Yo N AN Y aF ‘\())..xj)b W}'Q)M
Loas ol las (Vo)) o )Ken 5 olodle olaiss
Sk 9 S gk S5, b g maw a0 by
Ol J8ely 5 JewsSoly s ol 5 @l il
oby GielS oz mhaw 0 1) ule 5 5 sk
3 eolaiul b gl (5,08 ol 5l iz ol o (V)
Ny sl ids glgl g JdeSuly 5 JemssSoly s ol
ovbed aysly il s Ol G a4 Cawglie e sl
Ol eolaw! R 9>

5959 9150

S0y diged

VO« oxYeexde olol & (P.nigra) sy 5 sla,lyl
TsEr o5 L SSusose’ aby ply el
slol @ L_g:L:zm.,.m A e g D Sis (Y o)
boply coles j0 graiods haws edis B0 oxVe o xYe
x Veoox Yo olol & gladiges EN AYV-0 o laiten
S sl 0l 4l 90 w9z 4l I el VO
Al aid, S s soae Ve b ol e o 6l

doddlo
9 oo Jobse e 4 oS Sl (an ojlusiz ooz
Hobo o2 ofag 4 T eaies JSA5 Cusganl oS
Susby iz Sl 50 5 00 pdy o8 Db a4 sl
Cusb) @iz wonl poogdle D9l (oo (SuiSly o
& Selad gl (onlie e w0 1) Ol iogz lawg
AV g)) oS (oo hosd (28 o5 Jelse
oo Sl slacwglie bl wash) Dl
Sl 48,5 5 j50 (5 )l Gl Mk oo Srals
ol Ol 4 Cuglie waliste Glales 5 o by, L L
L osr ol Qo acwglie (Mol oo s>
oRels ol A8l ke @la g b plEie
sl osS 595 Gl b sz sndy o Ceols
PRI R S Y R e N L PSR W NP RV
b ol (53,5 alih) il (gl 09,5 wiile
oyl ohg 4 osx bt JUSle sl g osx
6P g g Cemghl Dad @ sle gl pod 55
S g, 5l o aiges 3l il cuisS sgail slge b
Wil Hled 4 o ol Ll 4 Cwglie oliél
Sheslaial b (VWA b jsate Slides b,

@il yaee awlis 5 poiigel 633155 (Ll Ggeedsel
S 0I5 o 1) vie sz o wdx 4 gl
Sy wsz 5 e JBST g Cush; @iz (0) i
e @Sl ale ool Jelse U Cod 00,95
SPIGSs (N5r 9 K, g5 sl sla Sy
5 S 5 ke Wik oo SBAs sl S, (F) ol
$9> Ok mlio 0wl sle Ky 5l as sl L
Sl 56 g (Sond JlE, Misﬂ el
(V44)) Philip 4 Robert sl cw,p s .ai)lb
sloiig jo ol JBu lawl g s pddeas aS ols olas
LY gowws JSis glizl g adl o Oyl SY
Oy 3 Mt IS 53U T Ll ol 9y 5

Ol 50 &S Cawl () iy 4 gy yo (5,00 3985 0
Slidos piomen (M) Qb oo solitul o P>

Soyiby o e s 4 oS canl o] Sl


www.SID.ir

VWA bl 5 s o) o)led cass Jlo o)l 305 5 gz aslio aloee

(THEy o8) g3 0 Hlgdl 590 ,5 Sins (gl o0liiw! 5590 4ol o =Y Jgu

Il s, | o sy | 5 sles LS | 5 sles | K sles | a5 cash
) B ’C) s °c) °c) A
VAJF A¥ v t5 £ Fo )l i
\f A ¥ o 4 7
\Y/A 74 4 v 4 O
/A N \e. yva 4 ¥
A Yy V4 ' 4 A\

\V/f \e YA \i4 of Y.
Y0 V¥ YA \R\1 7 YO
\/# YA YA A\n% 70 Y.
1Y Yo YA N AY VO
7Iv Yo YA N AY \-
1Y Yo YA N AY A
q b- A £ AY &l Jole
VEN A A A AY iy pio

che 4 g w0 LS8 1) g yesil S O g0
2bise yorky U (255 J39Sal) 5l S oo S9b g
1y JemasSalzoilh b ods SIS b 5 lals sl 45
WS oo dgnte $U sbdije; 5 2y LSS 035 L
ablge JowsSoliplh asle ol oSy Sy s
Lol odel ¥V Jgaz j0 Brae SIS ¢l 28 Clasis

WAl gl > b el (ES 0l eads ol @l)3gL

ooliiwl 0,40 O,

9 Jobe Sl Sy 4l » S gl S,
5 K glie cale wSTlen;; 4l el s
A eolawl (G ) o L yd 3,

oolaiwl 890 Ol gib

$b ol eolaiwl L8sSGly o hewsSGly &ldgil
58S el 81 sl ST SlaS 5 5l JewsSal

S guan 3590 JuwgSoly O30 s SH9-Y Jgux

yogil ¥-£ RARESIRY

Pt b s o len T-0 S98 oe

) S 05 S,

(sebos a0 YOY@/CM') VY- S
g a3 Ve Sl YL xS ot st

<! gy



www.SID.ir

L S o 0 adlal Ky 4 pas usSis
osls Jile zohw (59, p LIS AV oo I colaiul
o3 3l o o035 b sz ols iligy sl 4
L JedsSalj 5 JomsSely 0355 dosisai gl 905
Obs s gl 65y 2 B Y olCiws 5 eslanal
S i dawgt ouls &l el ol by p el ools
G el 4 oldgl gg cnl oS as e
YV Soe Gl oads ools idg sl diges «l,dg5l
Olpe Nl i (1YY C) ol gy 5 sl
e g G950 YOO ladiged den sl phd Culis
sl jles (5,l0505 0g 4l o el 1O 25 Y

el 00 4."‘)| Y JBJD- 3o oolazwl S)90

PO 95
aS ol oolawl 1S Y oo b o jides g,
dged o lp (Brae S, Ol anslbre sl
oolaiwl 8,50 1S AY oKiws 0g K, 4Y Culxs
JSs) 09 lindS) eiS” sl g «Sheen-10» Jaw

Pl b oss bylse LSy Sl 5, e 03,5
oBws b o9z zobw 69y 2 e (g8 Voo t) oS
- Ss lp il 00 Gleg il ol gy 1S A
aazds Yo JIO a‘sbli.i..ll.‘o)'] bl o0 K, oab
S92y fup S lp b pl jo (Jy el
TP Goe 4 0uld K, slodised « 09> diged zshaw
Glp Bad e s oL lys o cele
Oiigy ¢yl hpd 55 b oszzalae (RO D

A g8y (6,8 V) s P bead oL (X,
yohie 4 (ouS SLis (o) Ul ds s 08 e

(1) oT GIAF oS g 0oliiwl 550 g lous - ¥ Jgus

as,

CSC
CPS
CSC + CPS

A5y s

Glp ol b o

lr el o 9 S g ke S5 5

CzZ
CZF
CZZF

JegSal; 9
J3s5l5 ol

J355015 5 JawsSl5 9l oS 5



www.SID.ir

g WA sl 5 e ) oylad pgs Jlo o))l S5 5 o> aulio aloee

oolauwl 5,90 «<Sheen-10» Juo (s olad oliws 31 Slos Y Y&

oles (ol 4o uT Lo & Cwglio (g S0l
e aggly =0 sabse bla (T Olods dadiges ot Sas 5l
wlohicli =H Cell VA 5 VY LYF Y 5 G Shie T s 00,8

o}bﬁ UPgE al = R o 6)-«50)‘&-"

olod 4915 (g S0l

shie O Jslre (6)350,k8 by, 5l eolazul L
ASTM D 03%5 s Jaibl aly 55 9 (F 5 ¥ (sla IS5)
Per dom Gﬁ S 0 g 28 P Saa) O el b gl LT A )
dalie 5 288 S Ji s S o s o3l ola 415 5 u503lail (512 | Wolea
Al plol SOl glacals iz a3l L aosls .Sl 6 = 2.arc tan (H/R)

mlojl z,b g9
ol Bolai MelS b B s S lesl

M)

28

oled 4 gly (6 o3l (Ghgy 3 (o bould — Y L



www.SID.ir

Yy
HRg \
(Cowly & o 3) wez el of 0yl (615,13 Jolpo -V S
0,051l 90 oS 5 L ooad cold jidg sl diged @L.,
gl 3o gllxe B 5 09 L8515 5 sl ol wis

Lcz 5czzf «cscteps slo o o duo,0 A9 slaxel
SH3gl (Dl)3gil s bl 0gzg wald diges
S 38 es L35S0l Dly39l b aslie )0 fewsSSl;
abge sla 0,90 ;0 Ol LAx 4 g Canglie Sgugs ;o
obey Uil bcuils Gae SYsb g o oligS &)
odds o3ld yidbgs (sld diges g dald digad o (gy9abse

2l Gl Of i s

Wy

et b
i
|

OYf @vr

Y liom sl feel 5 ol Gax oy 1Sk
SHIE S 0 O 40 oyg abse el 1A 5 VY (Y¥
A RN JUR PR GRS JUUF S 3| RGO I
4 e b by den (Jy g Sglite lajles
i NA ol Cls 4 g Cwglae il
odls idg s diged 4 by O QA 4 Cwglis
5 Bl 9 Aok sl S5y S 5 Lo

[ RES)

1.#)1.&_!\.:!'

(639405 cilika Slacle) 5o okl Lot SAIg0s T iy o yd (peSilya -F S


www.SID.ir

Yy

AR

okl s s ) oyl pss Jlu ol B2 5 sz mlio aloee

esSSly D13l ol 395l yo dls uled aygly
Oial8l 5o LdeSuly ol dgil b anslie 1o (6 e o ,Sloe
o ide ded oy il b diged wled asgly
Gl 5 578 Sl JEsSal; ool
sly oliee a5 oy lid bl Hiores (clbls ba aigas
3 e bdises den o uled

oled 4l;

4l 4 s Al Y-
ods oolo gy sladigad jo Jg el sl rals
5> 95 90l aiged 15 0T e S| FeS s cnl e
Wged 5 2ol aged b ol uled aygly (e 7 IS0
g Jol asl jo JewsSSly @ldgl b oonds ools yidigy

el 0o ool ylis 20

olod a9l
Vol o 0ads (g S oslail e aigly ol & JSE 0
9l g SO, b ool colo jidg sladiges jo agli Ve g
“digel dod 4 a3 o L @l Ll sal &Il IS
wely shls @hd ¢l 9 S, b onds ool iigy sl
Bgad bl oo wald dged 4 Cowd gl wled
Gl dgad 3 g JewsSSly ol b oonds colo iy sl
9 kS 9 ke Slo ) S5 Lowd ooy g
S e led gy baaiged ;S0 b anslie o il (b
0 LS g e ) Blas s S5y gy sl

W gt O pme 4t

d

0ol 0010 gy (Bdigei g dBll diged 59y w0 (g S0 lul wled asgly oyl wo —O JC&

B

B) JuwsSly <lydgili b o 00ls siiigy 445».»9 (A)..wLw digod (59 y ouu (g S0 Il pilod gl —F Sl

WWW.SID.ir


www.SID.ir

v¥

iz blE als g Jolo oo 5 cez JLSle (45,0
Y 5l sz gl gy 2w LSl s O
b om0 Gtdigy 150 sz ol Cda a4 Cuglie (2l
s Matsunaga oliass gl ail Oldgl go oyl
L ooz Hlad o as ol lid 50 (V22 ) o)
ool cde a4 @ld b (o] oSl 5 e &3 G
IR osr sldsbe )y sleeyis ;o 995 (sl

S s

Chen 4 (Y- +0) Zhang ; Leach lidss o pioen
GHd oy gl as sl flas 5o (Yeof) Ko o
S g | 092 50 39290 (rdge sladlg) ails e
as ol plas wled agly g pSoslal 5l el bl
oRB stz d BB SE (K il Sl eslinl
wgly smaldl yo g ye 0 Slas b idgy Ko b anslis
5 A 5y 5 Sl lo 5y G o5 Bl eles
30 Syt 55U gl (e S5 L aslie o LS
@S ol lid bl uores LCudls wled asgly i3l
sl o3l 4l 03 4 S, (535 0,18 ey il
Cuo b ol auilys () oS 5 wle a5 Canl xe
Jolge g aBl axsls oz (90 A 35 gl (S
cle ol anldS 156 o1 5 ladxe sles siile (6,500
Looads ools yidg slo diges (o wled asgly yiolsdl
p S, aY Sl abwly o Bl gl S,
3 Eyose cnl @ AL (Y sloita) pob o,
Ol (5 sl ipl ol conle a5 5 5 azgi b
She o s ol ws caols g3 &Sl sl
Loawlie jo JwsSSly Olhdgl « Brae olyd b
@ Cwglie 35t 50 G O See 89SGl5 S, 59L
T SR YW I R\ NI YE SR WU SR PRV
@ Cewglie Sgagr slp LS 9 e S5, 50 Slad gla
sl (o S5, b asslino 0 pgie Cgr ol Qi
B9 (oo Sleiian Gl

2 S5k K550 Ses oS 0l plas s (S ol
@ Caglie d9p 55 Gl ey ) L awlic
ol e Ll ol Lo g sz 0] wis
Byl s S5y Lol ools idgy sl diges o
SROhs adsl Al yays gl I 0S5 eali
~oig e o ol Giz 4 Cawglie Senge ol
@ she 3985 5l (AU ol (o ShS gl S5, L (20
lop) T (s 5 ok led slo 43y, 5 b oji> (9,0
095° 4 ke gl alo a3 S i cnl @ il
9 oD SES L g 00,5 Sgii (sl (sleo i
O 9 Salal g Sgs oo i ol 5l 1) T 3988 e
5 03,5 sbml (oo glaict o wox ghaw 5 LS
ligios WS e 6 ,eSelr Y 5y olml b T Sgis |
Tobaw o yide b oas ol lis 58 (Vo) glas
S RS s ke b (Ya) a5z 00,88 slaaxio
Ao Gl Bl Cughy Dz plp pola Gl cuaglie il
eir el slp ) (K Gebe e el o s
s Faucheu .o,5° Sy Lol ) cusb,
SNy glapiig 5l esliiul b s (V08 S

Bl Sewd opline @l 4w ol kg b
(Vo Ve) ohlan 5 olodle Oladss bl pioren
2 snbe 5 6 GRS s Ol a5 obs lis
e ) Gl S LS s () i
(SRS o Rl Lol o g sl sl
Ol @lS (izmen b oo (RIS Cugh) e e
Sdgil boawslie o JewsSoly ldgl as ols
iz 4y Cuglia SRl 50 g 9 ,Sles L35S0
b ooz gl (s ol 2 oedle s psio sz
2 Lol Gibe b alie ;0 0,390 g9 g0 0 oS 5
Sl Cde @ Caglie S99 (55 b S SIS
lodiges of Ciz 4 Coglie 25 .l pgio gz
J995uly 9 JeosSaly SIS gb b o idgy S o
SeeSgyep logS hals Gl L0 cel (S
asb aldgl ol LSty 518 (OH) Gy

o le ol Jae 3585 9 9l OIS og SoeS (uizren


www.SID.ir

Yo WA sl 5 e ) oylad pgs Jlo o))l S5 5 o> aulio aloee

&L
1- Sjostrom, E., 1993. Wood Chemistry Fundamentals and Applications; Academic Press: San
Diego, p 293.
2- Stamm, A. J. and Millett, A., 1940. The Internal Surface of Cellulosic Materials, Presented at the
Seventeenth Colloid Symposium, Ann Arbor, Michigan, June 6-8, 43-45.
3- Chin, J., Byrd, E., Martin, J. and Nguyen, T., 2005. Validation of the Reciprocity Law for
Coating Photo degradation, J. Coat. Technol. Res., 2 (7):499-508.
4- Sturm, Jeffrey, C. 1994. Method of waterproof wood and associated composition, United States
patent 5968294.
5- Mansouryar, 1. 2008. The Water Repellency of Poplar Wood by Paraffin Emulsion, Quaternary
ammonium and hydrated starch using full-cell treatment. M. Sc. Thesis, Faculty of Natural
Resources, University of Tehran, 102 pages (In prsian).
6- Eldwson, T., Bergstrom and Hamalainen, M., 2003. Moisture dynamics-in"Norway spruce and
scots pin during outdoor exposure in relation to different surface Hutments and handling condition
Holzforschuung, 57:219-227.
7- Gholamiyan, H., Tarmian, A and Azadfallah, M. 2011. Gas and Water Permeability of Poplar
Coated with Paints and Nano-particles. Journal of Forest and ' Wood Products (JFWP), Iranian
Journal of Natural Resources, Vol. 63, No. 3, 2010. pp.281-291.
8- Robert, D, & Philip. E. 1991. Permeability of Shellac Coatings to Gases and Water Vapor.
American chemical society. 39, 5.
9- Rolleri, A. Roffael, E. 2010. influence the surface roughness of part clipboards and their
performance towards coating. maderas CIENCIA Y TECNOLOGIA. 12(2):143-148.
10- Keshani, S., 2006. The effect composition of polyester, acid catalyzed lacquers and
nitrocellulose lacquers ”Fagus orientalis” wood and plywood furniture, M. Sc. Thesis, Faculty of
Natural Resources, University of Tehran. 185 pages (In prsian).
11- Faucheu J, Wood KA, Sung LP, Martin JW, 2006. Relating Gloss Loss to Topographical
Features of a PVDF Coating. J. Coatings Technol. Res. 3: 29-39.
12- Morshed, M., 2002. Modification of wood by graft treatment to enhance water repellency, MSc.
Thesis. Mississipping State University Department of Forest Products. 188 pages.
13- Lee, Y.K. Kim, H.J. Park, H.J. 2002. Performance of water-repellent treated wooden bath by
contact angle analysis. J. Ind: Eng. Chem. vol 8, 6. 206-514.
14- Celiker, G., 2005. Nanotechnology in Packaging Industry and Its Applications, Presented at the
4™ Packaging Congress, Turkey. 120-128.
15- Mahmodi, M., 1386. Nano technology simply, Publications sabzan, 100 (In prsian).
16- Kaygin B, and Akgun E., 2008. Comparison of Conventional Varnishes with Nanolacke UV
Varnish With Respect to Hardness and Adhesion Durability, Int. J. Mol. Sci. 9: 476-485.
17- Kaygin B, and Akgun E., 2009. A nano-technological product: An innovative varnish type for
wooden surfaces, Scientific Research and Essay, 4 (1), 1-7.
18- Matsunaga , H., Kiguchi, M. and Philip, D., 2009. Microdistribution of copper-carbonate and
iron oxide, nanoparticles in treated wood, J Nanopart Res, 11:1087—1098.
19- Leach, R. M., and Zhang, J., 2004. Micronized wood preservative formulations comprising
metal compounds and organic biocides, World Patent 2004091875, 32 pp.
20- Leach, R. M. and Zhang, J., 2005. Micronized wood preservative formulation, World Patent
2005104841, 26.
21- Chen, R., Chen, D, and Li, H., 2006. Wood preservative containing copper and ammonium
compounds, Chinese Patent 1883899, 10.


www.SID.ir

The Effect of Clear Paints, ... 26

The Effect of Clear Paints, Nanozycofil and Nanozycosil on Water Absorption
and Contact Angle of Poplar Wood

Hadi Gholamiyan®’, Asghar Tarmian? Kazem Doost Hosseini®
Mohammad Azadfallah*

Abstract

In this research, the effect of nano-zycosil, nano-zycofil, acid catalyzed lacquer and nitrocellulose
lacquer and polyester on improving the water absorption and contact angle of wood was
investigated. Some boards were prepared from the sapwood of poplar (P:nigra). They were dried
based on T6E3 schedule and some specimens were cut according to EN 927-5 standard (20 x 70 x
150 mm). They were coated and immersed with the nano particles and clear paints. The clear
paint- and nanoparticles-coated samples were dried in laboratory environment and in an oven at the
temperatures of 1032'c, respectively. After drying process, the water absorption of the samples was
measured after 2, 24, 72, 168 h immersion. The contact angle of samples was measured after 1 and
10 seconds. The results revealed that the pattern of water absorption for the paints and nanoparticles
is different. The samples coated with combined acid catalyzed lacquers and nitrocellulose lacquers
and those coated with nanozycosil had the highest resistance to water absorption. The greatest
contact angle was observed for the samples coated by nanozycosil.

Keywords: Water absorption, Contact angle, Nanozycosil, Nano-zycofil Acid catalyzed lacquers,
Polyster
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