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Abstract:

High technologies, especially nanotechnology, dominated various areas of life in this era, and
the interior design materials are one of the areas affected by it, by exploiting their capabilities
in producing new materials or improving the properties of certain materials, this led to the
emergence of nano-structures, which is the latest and most important of the technologies
produced super technologies, and therefore had an impact on interior design technology. As it
produced a subtle improvement for many of the materials, including wood, which acquired new
features that contributed to the development of design and the presence of solutions and
alternatives that were not known before, in addition to that the nanotechnology gave the field
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of interior architecture multiple and varied capabilities to form and design distinctive products
for the space internally and externally, for what it provided advanced properties for construction
systems and various interior design materials, such as wood and various cladding materials; As
it added new dimensions to the interior designer that enabled it to fully embody its ideas and
express them, which led to reach different formations in accuracy and complexity, it was
impossible to reach them without nanotechnology, it introduced new environmental solutions
that helped improve design and reduce economic costs.

This technology has contributed to a developmental design through the use of modern
technology, new materials and advanced scientific methods, and wood is the only natural raw
material that is characterised by great diversity in its characteristics, so attempts to develop it
through technical treatments aiming to extend its life while preserving its structural
composition. Nanotechnology has contributed to major developments in the field of wood
protection, and reach some features and advantages.

Key words:
Nanotechnology, wood protection, processors, nano and its effects, nanometers.

-dadial)

Apaa ) 28 Clalady) sl ol Lo € 31 5 clogin 38 yiiiall 4831l 5 1S Foaal 13 ¢ 53dl) 5 o lall o JLasY) )
o8 Wy eyl arenaill L gl 5S35 SN (5 65 (8 S 50 Led Baaa dpduld g dpale iyl Lgdle e
O eomla JSEs Y La 1S5 cale JS Anlail) o gidl) e s 0 < il 5 ¢ IS ALEay) 5 Al Qe e
Clalall gkt ) A o34 (orai G cdaiy Lo IS Gaeai] 36Y) 5 050 1) Gl alal ety alipdai 5 il ale agd
O Baaly (A Ay sl s sl aa Lgish s Al dedial) dpalall Jilus sl 5 Bagaad) i) alasin) JMA e clgiallaag
S gal oty Jal dpalall il ol giaall A 3508 Lpanl gilill CapiS) 2818 ¢ ) L o1 0S5 3 A 1) s Sl
gl clsgl sl Gyhass Al Wl aea (B jrall Aalite Glas mily Al Aua mualy i
YLl 2alS 5 jleall cliarads Jilw o aadal) (as ¢ guanll 38 8 shal) ¥l Calide e i) Ay dals
ol A Gty baan 2 gay Dlald U (e sl 5 slalall (S5 Il A5 Jlaiad SIS Gad lall 3 dplia)
Lo adl 5 Caoal a5 s pailiad e 4yginiley sl Clals ) seda 1 (62l Las 633 5 sall ol gall 5 el any
Ciladia agaai QST de giie g 3axrie Clula) Aol apaaill Jlae calae ) Cu 63y shaall Lpaall L 5l 53S0 4l
(sl 5 Sl iy dallae s duae Glla aladin) DA e A pe Jeliiey o Jalall el @l 5l 5 j0ee
Adliaall 4y il Aads) 8 Uga 150 2% Sun Ay il ke s e Apmdall 3 ) gal) ST (g aal5 58 alall
cdall et jee saly 3 LAY e Lalial) ok e aaed) skt 5 b e dalall il g sl g ldls
Gk aaed Al (liphaill (e yaell 8 adall 3US ST AlaainY Jgea gl 5 LAl clallee CadlSs Qs
Caild il 5 <l o cuddl) clalal cilial Al ¢ ) La g 65K5 @ jelda i Thaa g Lol QLAY dlea il
Jae 8 S iy Lgie 33N daiian 5 CulS Lpapda sl el 3 S g 535 ) @lld ol 5 ¢ aladl JLa)
Ll asaatl

489



2020 _: i ualéd&—@m"ﬂegwuoﬂﬁbﬁJw\ﬂg
sdaand) dd<ia

) o Aida A jea pae o i Laa o oadan < Ll oo ¢ il A lial) Aadlas gl 3l Gl 5
Lin sl 535 ¢ guim 8 aaiital) allad) 5 o padl allall (53 s gall B sanill 304 5 5 panaddll oa) 53 anen Ao s yili s Walad
A 528 (pe BAELY) arkae] @lld g ¢ gilall

s&ial) dsand

el Jlae L Loy ¥l o i) e 5SS Led ) dalall ) ghaill sl (e Baa) g 3l L o) 9305 e
bl 3 st Glls mes o 555 o Lild (e s Ay Akl 5 T ol g pai Ll Cam (120A)
LAY dallaa s g bty Al o34 ABDe Al 50 e Y Y Lgiatia 8 Cadal)

&) (dan

cldall e §olas eyl de gl s il A ja g Leilindat ¢ il L ol 635 e o jatl) ) Chndl Caags
(lia Y Aadles Jlae & ) oyl Aaliaal) cliydailly Cay jeill g cRaliaal) 3 i clallaall (3 ya Al 50 5 i)
_w\@jt_ﬂmﬂ; .‘@e;wk—h&&j e \ua‘}i"pum“ '&Mhuﬁj

syl diagia

hadl) ha gl il e Giadl adie

s oL Lo o oishy claldl) Cldia s -1

(naall leaa g A Ll g ol gall Leie oS8 Al &l s i sale) (A Ul La ol 635 o) 5 S8 adlis
i 1 AS e 4 gllil) alatiall pailad adiaty S aa ) Leie U s LalS salell (g 50 s 3l e WS
o LA i i salely Lad 1) L el e J geanl) Ly andll 8 <l 53 casi i alely Ll 138 ol Al o28
Cre LS Al UDIAN <l 50 i i Ll 13)5 5 guaeSl) (338 ) i LiSay AL jualinl) (any Liial s Ja )l
Dhill dga s ey el o el i il Ayl ek oF OV alal) agle Sy Lag ccaball ) Gl SAl Jgea )
@A il gAY Alle 4 el (3l uslad) Jiall nano technology o> 8 siS5 glll yiiay 4 g yiSIVI A0 yadl)
Lhja a0 a5 gl oo gm g ol S Jlad 5axy & pe L) el e G 5l 301 45 ) 55 il (S
448 alusal ae dalaill (g1 (e s3lall) V1 s Lol Gl o Ui ) el (i s g jraly de gl iyl
o san s 5o g Gl il (e lle e aal s sl (Liesils 1000.000.000 = sie 1) 4xsil dadf <l Jas
S oS Sl Ay 5 el Gl (e 3 80.000 (Msas sral SUN aaay (V) (s A8 e 4 ie
[9] A28l 4 jeaall L o il

816 Sy ClLalA) et i) L ol 435 -2

leana 23 (028 5 il Jahy Cilaandl) (e Gadlal oLl il (e e ) a4y ) L ol i3 )
Ll 255 AaliA ) of gall aiea 8 Al 48y Hhall 5 ol LA 8 aSai L 50 )5 ccanSa yiadhia 1 anan S e
Ul () 65 Al alall (8 Ul 5 eJelil) & Alalall el Hal olasl Sl V1 8 33 () say bee Je i) o sall il 5Sa
J\}Aj\O&&&Q}Jm@;)ﬁgdcw\‘éj:d';\ﬂ\Q\Jﬂ\@b}@;ﬂw\wﬁu\we\mgui ¢ ga B2 (e
ZLoY) A< 8 e Jaad ) 48 )8 QU3 5 cdpalal (§hally aiaill (e 55 ST 5 A8y T () 65 Ca g dnilil)
Llee ol il LgilSa b Lgaia g5 LA aga gy 3l 2080 & 685 Clilaad) @lli IS 5 ASlginal) A8l jads

490



2020 _: i ualéd&—@bu"ﬂegwuoﬂﬁUSJM\ﬂg

Al J)las el )35 iy sall (5 siue e (38551 1 A Lgintia o3 LS all (o paal) lia Ll 5 Jeladl
cliaa Al @l ohail) il 35S dale <l 38 Cliaa Lgiha) s ¢ alall 208l Ao yusalyy 8 oL sallg it gl
st JS Aelia 8l jall aladind e a6 L of 935 L) dnzalall ale Aokl IO a3l dalall Vsl 8
3omS o) 3aY) Jsad Acliall CuilS Lelid Loy cddlal) AaSal) jie ) Jaad A8lSh 3 e g 558 s Ciliual gay
Lo a5 (3bia) culilig y <dlad LT (YD (g La e s Y sty (oasl S ) 5 oad sad Jie raal o1 )
o5 50 e B3 S SR Jla 5l Lin 5l 535 (385 (S5 catial) (g il il 3 st 5 Al By gl iy (IS
o Basena e 3 ghaie 58 anf Ul L sl iS5 o ALl Gl Wy ) g0 g Vb cla Baa g aheal o558 aa
Jeasill oK ol Sy LIS (e Ao sama iy § 5 o IS delivay ol sall dalida s 50308 (yal 53 e Jalal
[7]. s )

L AR anenait) B oIl 4 Luaai -3

JSLiall e calall 5 apaatll o s (Al Cnannaal) alal el 5 L conth  0al) sl L ol 535w g3lil) 24085 e
Opaanaal) 5,38 Of 5 cJimiunall g zrual & i) clalaldl 5 o) sall avaa’ JMA (e (Ulal ageal 5 cilS 1) daparatl)
Gaalu Al lpaibad e 3 ) g 4880 Jualds e elliad b g saaall ldald) Jolaiu) b8 Sadll e dew ol
Ge OIS M) papanatll SN s 8 Sl AV AL S e b g o Jalall penail) L o) g5 Sape gl ghai 8
3oml L g 3ol Y Aaaidll o) gadl g laldll (e Taaa Wlle coalil o) duds ol (Gl adulsd Cunaall
5ol e 2y 35 ) 1S ARl ) Caadd ) A G Slad a0l Ail) Gaead] aeiad) IS apeal AlatuY
Aal iy daadl dgals) saly 31 4Dl el sal) s e oA La aldly clesdd) pusiy (el el s
[10]. peadicsall

tieall L gl 535 (A 3L -4

lebay OVl aaen (8 RS SLall OV (& Aladal) clalid) (o S0 Lia gy Ll Jaad 3l L 1 555 JV 35 Y
CllSil dnidie ol ase ) dha gl (B duadlall Dalall sl Sl (e S Ty G colill 5 il Jlsa
G ae iy el g ) 8 Lia ol Sl 038 agdt Cua B S g By 58 Auald Gl ey Cildial gan g ¢ N Lia 6l giST,
Cla )3 e slie Ga @iy (Slase (ST Cogud (B2 58 ASilSaa g AlaaiS 5 Ak 5 5 A0 S5 4l s pallad
Dlaa o el Satinn LS ¢ 1A Caplail) e 5 508l 5 ¢33 yal) e dgleall 66 jlall cle iy 5 dllall 5 ) yal)
3 g ) I Lin o) 5565 e Ui 5 2006 5 3 e ) secms Loy LgaaSlaa) 5 ¢ JSaa ey it (gf dallaas
Al A clalall dliaal) o) gall 5 (leSall) cllaall & dediiuall o sall Jio clgiild g5 lnailiad (pund oLl
A0t Lelanil ol e 5 clZaY) deliay rla )l Aelia (puady el jpall 5 Sl 5 cdpnnall s diiany) 3 sall 5
D) Glaill (e o jaadl g hanl) dlaa & il g (ST i) g cilesaill da gl g Ay 58 STy )5l
A sha )l A glia s chpmadial) (358 AndY) daslias egloall Joalls ()Y il s il e ddadladlly cclilall
& 0SSl U le el ApeS (e Sl & oLl 3 g Baclie 8 Al Al (ailadldl ) ALYl
[1]. il alaill D e Adailaal) Gl 5 i)

491



2020 _s i) Al 230 — dilua¥) o glallg ¢y gddll g B jlanl) Al
ol duiis g i) ale -5

ol Al HAV) gl alad dal g copliadia iy et clla GlAl gLl sy Sl ale (58 Clla

ASilSaal) 5 Al 5l al sl) Al oy g (1) Agmalall o lall (g g ) Al il e o pmy o (S 1 g3 alad 4 /5
A aad 5% Cuny A maen ) Cpams 5 2m (B (sl Gulall 1 3 sl alaal sty e jal) dibasl
et 100 ) 1 o sl B 8D e salll

deliall 8 4 ) asaliall Jlas) s 2 5l 5 eal s Cilapad) s asl il aiay Lulul 2igs Lild - gilil) 4,585 W -2/5
[5] Asileasll 5 LCalSuall 5 Al il Lgiliocny Lgalaial (30 S

Aaglal) b 4 ) ) gal) -6

Ll (e o lalel) i) 385 cg il Joall 8 Jnd Axgdall 8 1) Lgila 3l Aadai¥] 53 jeal s € il e 188 )
3 sall (o 22l U] A Lgia BAELY) &5 38 olyall 33 U pdansd (BlAS ) g U gl A8 ) i slll (3 ) 58 clgaladiin
el llaall A cilalay cagle Blaal) 5 dpdal) cllaiiall g GBI 4 jaa Jgla 8 Craalos ) 4 gl llaall Lgia g
elalall e (308 A8 (5 Al Y slaa g oluall B3 jla g coatil) g JST 5 aaldl A slia e 5l L ol clilaall o2
8¢5 cal ge axiins il gl aluad 5 Liabual (8 SIS 5 s il ) sl 31 siall < 5aSindl Ja gad 45y 3 58 Al
sl gl g8 LS daplall 3 Ulsa A gilil) o galls el e s pde Yy gl Jie dpmnde 4500 daail
[4] A5l S 5Ll (8 i) e dadlll clainall 5 o laaall 5 (3 yad) Gl 5 401 ) 5 4ilaaS 3 5dl)

1A gLl 3 gall paiat (540 -1/6

3l Al 1y A 3l Balall (4 55 Ty 3y yhall o328 b5 1(Top — Down) el (A e ¢ £ 9400 -1/1/6
Dol g Al Jall Jaa 3alal) (e (s pminn pana T L) Jimas ¢ ral ailia (o J geaadl elld 5 Ll S (s ) 30
(sl Gl ) J e ) i Bad L

Lgaany ae 53 il iy Sall 5 0l JAS jaal) @l Sall w2335 1 (BoOttom-Up) o) N gW ¢ -2/1/6
(35 e sil) sl pan sy aa g AflaesS § ke o Qe 5 ol STy Sl oli 0 S (e

Calia 4 Buckytubes gl L 43 5 124l sCarbon Nanotube g <0 4l cudi¥1 -3/1/6
S S La lad ) A0 ySU 4 i) ) sl A o Jaa DUy S Al shansd 4 93 S 5 3 A g S
Lol cBauan Sl A o S il Sl il (5 580 8le 5l (1a aal 5 Ay skl 520 il 5 1:132.000.000
LAl il 5 <l haaall o3gy Cilalall g o) gall (pe SN S G 3 jland) Jlae et landaill e 2al) uJaA;st
[9] .ol 53 o3y Loy pus oy sl Al LAY (s3a) Apatial)

Ay S 3 gall ol gA -7

& LeBlie e 1S (g gl (5 A il i pSalld (gl sSa s Jagale JSE s ) gall g SlAll Gl & ()
Ol of e JEAI (grain size) ol e @ je 7 @ ddia SIS (2 0 10) s dams ad S aaal)
Dl 138 5 ol iadlae ey Galaall 558 Jalai 358 ufidll Jany Las e sl (e iy Gl bl il aasy
f ) A 5 Gl A3l gall al i Sl

8 Aaiiall Balall (e ABI puity o) Ladie ST das Aalise Led 30 500 ol sal) Aalsall B Apdl) 32430 -1/7
5 e 3 sa ) 3 g praath Liliasl Lpaal 535 L3 8 (3 i s oLiiloas Ul ST ol gl Jany 138 5 ¢ S el

492



2020 _: i ualéd&—@m"ﬂegwuoﬂﬁbﬁJw\ﬂg

aal e oda s SV a8 LSl e Unlis 53T A0 i) o) pall (d aedanad) i aaad i slasS e el (of Loy
olaa ) clallas Leie canléin) Al ol el

Lower cs_rall el 8 4l 5 sl o 5okl (il ol b pSaill 6 T 4paSll ol il 1 palll 53 2277
8l ddball 5 Adladll 5 ol jas e 3,080 5 Ay pead) 5 Apealinall 5 Al oSl A sall Gl A (A SisE end
(i) el Al Gl e i 3y el s Jam sl e 5l 538l

ladkaud 4a 5l o salall @l )3 (e dadiza dlaef 2 sa ol &5l o) gall e Laliill ol 3y 2 AlagSll L -3/7
D5l 5258 (Y L Lae dpndiall Cilalall 3 LS Aol ol 3l e 558 Jelii < jineS Jaad Cum A1)
(ZWSOLY)) 8 5 o) 5 S &1l e driian Glia) e Jseandl JEll s ) S e aall 6 aaY)
[5] 3k daaY 3l sa (550 Aniaddl 1IN e la e

1dg LY (andl) 5 jeal -8

omed s a8 aadiy 1Scanning electron microscope (SEM) gkl Ayl gaall -1/8
g Jualy L AN Laalal aplie daay ALl 5 LSS 48 jra 5 4880 5l ASpandl Lpddll il mhaud ol 3
[12] .38 Lgtiauws 5 Al S 53 (B ALANA pualind) daat (e o 5Si 5 pSaall 128 (S 53 e () sl i () 4 sl
ddl) A -9

ALK 5 sl gl adlaa) 5 sl atanida i e il (e ) die oClaladiny) saamie SLAl e ga il
Go )y Alid) (mny s (midiall (0w dallall 458l 13 s Al cliplaill 5 Ll 3 Al sale ia g
Olamstiy e aBall 8 D oy el Lgiadlaa a3 13) Gyl Adalall clelasy) b dubiall y Algad) il
sie ) )il axe g Al Aall KD Aasd g oo sl gd) Jlaill A6 Lea 5 conn sl 33 e aaladind (lagy
Dhlaas tdon ol sl Jalgall cini Aoy CLEAY) £ 5il alana )85 Cum g giia 4y gy (5 sinal QLIAY) (i ya
IS8 Caganll oda aa ig codbal ) i ade Caany &gl Il il SR (o ey Ladie (5 A1 Aali (e i yhadll
OS5 S5 puel) e sana (e Alal) Ly o Lo Vs D) laad das )l G pad gl dapla ) il
5yl LlasS o) gl alaisd e sale adiad 3 Ayl 4y giall el aladinlyy ccigailly dlld e il (Say
CLaAY) el Sl Cpigall 5 Gfialal) bad GlIN édalas 5 3okl il il (e Gl mual 5 Al 5 Gl
b DY slaall o3 A O ) AR 2 gl P (55 Baal Vs 5 i )l (51 3 Aallae o AT iy )
[8]. Ll A& o 5 sl byl SOl

8aixa 3ale (aphall il ixy :Chemical Composition of Wood «uddll Al s Al -1/9
On 8 aa SlaS 25a 5 ge sl Jlaall salad Bpulu) pealiall Cn s el s annSY1 s G Sl IS5 cLilasS
Ol s %6 Cnnsovells %45 144 GanSY 5 %50 149 e OsS A o iall g ging s Cpa syl
S s L smaitlal o sulisll 5 o sdSll dala s jualiall azy (e Aliia ClaeS D 5a ) ALaYL %1 :0.1
Claliiodl a5 4yl cliSe ) Al cinllls sl slananedly bl o Gl <l Ko 480 (e aial)
5 il LI @ o g SISl Holocellulose Jstsabusaed) s Jstsladl 5 U 5 o sSlall Jio 4034
D) Sl CLEAYT Gy LA ALl LS pall A Caliat5 %70 -65 Vs adall b Lgias ala )
[11]. JaiY) see CaOAL &) 31 e IS5 g3 iy jle Lzl

493



2020 _: i ualéd&—@bu"ﬂegwuoﬂﬁUSJM\ﬂg

Al Y AL Hhay leiany ae aea® Glaa gl e e e S UL Cellulosz addd) gl galed) -2/9
Lo g 5sSslall Gl e Jsbbull (S AihesS dadl 5 0 Ll g Juali Al sk Judle JS5 e 2k 5 ) 5m
OS5 43e 5 Polymerization 3 _aldb 5 ) jSiall dglasll ansi s 4L sl Judlos &5 58 Ganall Lpanyy 558 slall iy
Fibers LYY 555 508 dlach <l sl o3a gant (e ity WS (Y b s pSaal) 5l sy 1) Aadall Aall) o )

e O5Shs Gle G 005 53 «S il ae jal g s cuddll dpu )l U Sl e L ignin ol -3/9
Atiend) B2l a5 5 shludl Lalias Gaialll () 55 egslal) lantly LAY G cpialll s g5 clas_p Jibadll Cilas
Aol s el dual s da ddll s pallad (Saledl o) 9 () ALYl ) lpaany LA (g Jay 5 A
ol sall (e 4y sk )l GLEAYT Cida el o 4 S s ) tHYQroscopic 4w sSe g asgdl oal i) -4/9
5 JeS 58 Sle sana o (g 5in3 5 shilunanelly 5 sbladl o G ccudall Shes S il Lpalall o3 aa i
[6]. 3l 3_nil) o) 3al gaaal anhall ¢Sl 5o slall jiiny g ody 58 dia gy Jaid 550 sladly Tl Y1 e 50l L]
e sl (G a8 8RN b elall a5 1 k) QA B slall 32l g8 ) gea -5/9

ALEAY) ot clidae JOA el 1aa Sdy g ¢y glall e ) jal) 6 as o5 :Free Water Jall sl o

AN lasll b aalgidl clall s 5 :Hygroscopic Water (258w s saagll slall sl sl L yall oLl @
Aglal) aall mhad e paliaial) (5 58 Jadi j Cus

Ao S5 gl 3 sall e B2 Liiay :Swelling and Shrinkage eddl) A (il g (FULY)) 21l -6/9
Dbl Judle Je 3oall JauS 5 nedl Gile sene 25a ) 45w by Hygroscopic Materials slell 4l
Ge slall 3 ai5 (Sall s 1Y) Ll SwellingK #ll dude aiall Giaas il s Sle genall sda s (oialll g
.Shrinkage (il cadall Giaand alal)

uiall aaa e Al adall sl 8 <l sl :Anisotropic AmssiessY) cuddl) dad A sl -7/9
Al of iy Lea (bl 5 Jshall 5 ulaall) afiall Jals LG Qaal Clalad) 84y ghiie ye (5S35 458 5
SV s i) & cpialll 3ol of Gle Ju 13 g i %016 Loty anaall elally aialll g A 535 il 30l
LAY 00 A8 e (35m Ol O s Swellin (L) CLEaY) 8 aadll Cllee 3 408

(Al Jie & guinall Clala (e el Cali G Lala 150 (o ol sars Sl R Canls 22 1 g pSal) i3 -8/9
leie iy s il duilaie pad) 4380 dad) LS (o (a5 "okl il e 3 le (o s s s pSaall Al
Jaxi A Gulial CaMA, 138 dpdall LAY il sine gl o il phaill Jand Cua il il (o Cilida g 5
CBA mamy ia A1SS e a5 4358 Cina I (535 Laa afidll 8 Ll 5 o (s 518l laadl o e
ki a5 LIS L ddbeadd) o) a1 JSB ) sl Ball (5058 85 ¢ sl Jenns 55l i s Lia Gl 3
LR e S i Al S Ge ke oed LS Ll ll) Gdall 5 e iant) all 5 ¢ ) Gial) Lgie e giia JISET )
055 10 0.5 om Wkl ) iy aajaall Gaaly (o5 Y5 S8 Adline 4 Sus Sie WA 322 (el Baal
[3] .k & (8 a5 () LAY o ol pantivna )5S 5 Ty o LSl gy ¢ JSI b Las) ) i

494



2020 _: i ualéd&—@m"ﬂegwuoﬂﬁbﬁJw\ﬂg

Al Baga Ao Bliall 5,k 210

Gigan aie Sl Qa8 ddall Clatiall g adiall saall pailadl) e Llaall o ldll Glea (e )
13 ALy sl ol yd) llaall pe caddl) Sy of (Sayale D ) La g i) 5 el yhaill 5 codadl Gy sk e )l
(Jashll adl e cuiall Jaad 5508 dpulud) Ja g il aalS Cagatll Jie 2SN A0S0 Alaall 815 saladl il
35 pall Al el T g daill < glii 5l yainls %20 (e S8 0585 o) e s 1 (5 sinall A e Lliall @lly
Sl bl Jiay diliesl dleal) alasin) I8 e il Ales (S LA (e s AT Jilus 255 g
Caaglly ¢ Al il Jarally il o Jlladl) (mny B uddll Gaet sl caddll e dles ik g
Jalal (S edaiall 85 5 ale 10 I 5 (e @y Goe ) didll o o a0 o JISAN Ll B
S OAY) Alassl) 3l sall (e el ladin o WS llall QBN Cudia ety LSl o gicall 3 ad 31 A1 oy il
JSiy Lgdadat Sy 5 el piall Cilagie 5 i shadl) Clage e (g 535 4 s el Lalis ALY o sall e
Aalladd) o) sall Jie ccilpiall lag laa Sl dadlad) o) sall Cayieal (S L cadall dlla coldbiid G g dan f Juaiia
ol il Glaa g by phadll Glase aa caadll G ol jadadi (e AL 3 gall 5 slaall 5 ilndall g 51 e dailal)
A ALEAY) Ales o Jaad ) ) gall oda slal aplll ) iy 5 pskie 4S5 Leds LS all i e 05S5
[13] il dala o Bliall 5 paivee (5 k5 <Y slae cllin cll 3 ¥ 5 cul€ 138 5 Al o Aglay dlany

rlEAY) Llay gos -11

g1l aal (yas Aiall o) a1y iy yhadll o gl (5 8 SR ) Jseasl) Ciags e g5 GLEAY) 23le 5ok el
Oo LIRY) Gl Aalide o ga 55 jaan Bk aladiuly Jsall e dpaadl (e 3l Cacia) 28 cciugatl) LAY #0ke
ke a s dall slue (A o pul) Agas o) 5o (o 5 A siall Al o) gally Glld ey Loy 685 a3 ccadailly 2 3 oLl
ey Al dadl B alil o GRS (A i () (50 EAN JA dsasall elall Jae e s sme il e
Lt b e lal) Cun (53 B UDA o) pan 4 65 e Eilaa 50l Jal () 8 (5 gamall Cudal) ae Ly s alanl)
e 58 dolaall G a5 sl Gans Ld 45kl oda ) W) Gl s uisal) Jslae o S e ) sall 038 (g
SN s il GLI JSU e Jeny iy SN Giaes ol Gy mall (s edasha )l (g s (sl 25a 5 A ity 5
a8 Ll s utidl) mhan o Ledlia sny s i 4t sllais oialll 3alas 5 sbld) 3ol Jlad de ju
[6] .l

Ja ) () Jonll) Jglan (8 V5l Lganin g LY Cadas (S 1 g (A Jasl) (Jillaa aladia -1/11
it s el e B3 QLAY & i a8 sal el Jas

Claiil ) e e g5 aladinl o QLEAY) Cadas 8 A5kl oda aaiaiy 1S Jelaa aladicd -2/11
leall 028 1S5 s JlanaY) i) e Caide Jslae o (ssind alsal (8 GLIAY) aa g G aaalla il
Gy Y A b A Alle G g 3 Aa 04l Jlasa¥ il o 2 3adl 138 Cagae (e s il aadi oy in & jaBac
[2] .zl abaial aay paliiy (ELS Lol ang QLIAY) O LS cCangll Ging ¥ 4ild o (e ecndidll Jala )
malie (e me oo 3ke 8 CCA das SAll Gulaill i )5 o) 1da g Sall gualadl) i ) 3y dadlaal) -3/11
S i 3l 5 e A1 iy sl e Gulail) a5 a9 KU e (AU Gl il ) ) IS e b ) g 31 pelail
a8 Sy Asmndial) (368 AV (e BN 8 abs i Jale st as S0 O O (B egrdin s (55 il plad
Al syl e bl b il e Glaly d Ledlenind ) slasall 3 sall (e 5alall 638

495



2020 _: i ualéd&—@m"ﬂegwuoﬂﬁbﬁJw\ﬂg

o LS i A Ala cdiall ddadla ol e 8ke (ACQ) oIl s still paladll o) 1l y s 988 (ulad -4/11
by soda e 585 casisad) 25 Jine Jie ol il S e e s el padll slias sa s (sl
Clag ) LS e aladiu) s dey dald caiall Alils 35S (ACQ) ) o slill ulaill LSy alasi)
Basiall Y sl s Wil 5 sy sl & CCA das_Sall pulsil

ek g ccadall ddailall o sl £ 5l san) (uladll ae ddagi yall Js Y1 LS je 2a3 jouladll <N g5l -5/11
(ACQ) 2 (s 5l Lulaill S oy A Ll LS (CCA Aas Sl palaill i ) 5 <l pald Jiladl (saalS
3 sall o3 jaali Bana Agdled b aliall Andla ) a8 b sall 0kl 5 6l ) sl Gmen Jie LS e a2diud ) gall
A8l 8 e AL jualie Lo (g 5ai Y Ll LS diaiie g5 sall dpam o) S Gl 3 jbm e il

iall ddailall o sall (e p gl sl Gl 6l a0 geall AL e @S je o diad) o) sall 2 relSalad)
[3] o3kl 3 5Saall ) sall (e il (saals

rddl) o Bldal) dallee 40 412

Al (g dilida ¢ ) 53 Lgauilia 5 Lt 58 Jalii Led 4085 a5 dallaall il (g0 30all GLIAY) Axllae delin & ) 5k
Adiai adal) o Bliall dalles da joy  ulal) dalles 48 &5 (2l sl g8 dallaall Clidae IS G (ot Jll G4
dall o Jalial) dadail g cuZall Jaaad Laa 5 ecadidl) dlead U8 yla Ul aa g0 Cum Ay sllaall dleal) (5 5isn e
Gob i b sale s Al Sl G jails diasd Bk e uidl) (allad (puat (Say 1Al Gaad -1/12
Gub Caial (e A hlaa 5 050 gl jee Al B A e Leia paldill (S daln e 3l se Jpaadl
cc il s padandl 5 Alasll 5 51 al) Jaand 3k Ll e s skt i Al Jpaail

Gaa e Ay o) (e gllaall aliall (S5 e 4l eyl oall dallaall ol ¢ggyloall dunsill 1 g Al Jpash -2/12
da 2 150 o) Baasa 3 s il o die Uil (pad e Sl 138 () <5 Aikanl) Culatiall aladdinl 92 A3l
S (25 sl s ol ele) Al iy 8 Lol s o(8lal) 5l jadl ekl o34 ) JLid s (4 5e a2 2805 4 sie
Aallad) U Aieaial) Liluasl el Jadi Cua((Jlall sladl i) Aslall 4l jally Giais cJala sa cnd
e ) lallaall 03a (53555 ¢ Cpialll 8 paly Bale ] 5 e skl ) sbludl (8 4G Gl il ) shibisased) Jlas 4, ) jall
¥ pailiads aiahy 5 ) pally wllaall QAN G (e a2l o Dkl (e agle Jalially elall aial) aliaid)
o) Jaill Cilaaa ale (S8 & i Y UGl s Jasall uiidll o g cue ad G Y ey ladl) A glial) 5 A3 dinadl)
ey Al bl e V) sl pe Ayl all dalleadl (n aead) J3A e caadl 138 e i) (S
e e bl Qiall a1 Jaill daglie auat o Jans Gus (5 oall Joanll 38 Jdl) <) a5 ga g 3
oseddl) AxdY A a3 die (53l 8 () s g 5 el U o) i) i s Al al) dallaal)

WA el oplan lisSa (g B e Ayl (585 o adall JhasSl i) (g shaiy 1 AlanS Jaaad -3/12
GHES 5 Lt (ountpl) Caagll s Apndiall LAY Cayglat e sl dalal) las Jaaadi Lef Ldl e et Sy 5 il
Sl oSl s3a YA o SLEAD LAY Gl (A bl gialll Ga JauS g el de sanad JSI (5 sinall
OsSis o  J8 sl AalSeall 3 58 O o e Janwill A )18 Saall elad) o i il LAY G glia 3305
(2eallinnd) ale aladin) OMS o lallaall a3 Lal calatind Juadl ) 5 Ul 5 A8US ST 5 Camaal Al 52La))
by by Jeli 3yl e Jaidll iy uBal) dallas day (o 50 giseS padiuy Cua ey del e A
iy S olas e lis J8F JrinsSU Guiada gl de sanal) OY ecliulatll (e S0 w3 5 Uness 430 ST 250 43y lall o3

496



2020 s 58 Al a3 — AludY) o glally oyl 5 jlaal) Alaa

Apra s A5 e (A A8k JAA e Aallad) S Ll alalll () i Y5 il phadll e lia e 3,00 5 el
Liaddie 4 ja 4y uae AplasS 3ale (2 5 (a5 )58 JsaS) Balay i) jlas aas 50l ) (8 ) (5 5k e il
S a5 e ale Uiy oy s )58 J5aS B paly (S e )l Sl dIad (e Lale Jsandl (S 49 8 dpadad il
d oS g 1A e Aadlae Gk e dipsiosill JeaS e e Yol QBRI Gyl aid datdl) LAY las
[14]3,a1) JBA (e i sadsr oS je JSIE aiAS

rdidl) djlaad o ol 53T g3 13

ol gall s Ay shdll Clangd)l aca A slad) sale sy of oS Bl alel) clalledl IR e caddl) Juaad o)
A oyl ety udiall 3 jlall @ piall aa gaall sk A Alea jig Y Leadhas Loy ccnfall A0S
CLEAY) clallae L )55 &y gl g o skl 3ae cadall o Lliall Zabisal) dleall y dallaall 5k aadius cuilS
paaiud (A U L 5l S5 (8 5 cadal) dallaa s g kil 3 S GUS) Cingd (Al 5 4030 Bapas 48 &G el s
1) shie sl clallae aaii g ccadial) dland 5 ) shae bage Cilipdal 5 Ol jpae Slliad 40585 a5 o liaY) e Llial) b

i
=)

el e

B Ul 4 S0 Sage
FYS i) Slatlaa & IR

M 5 ghiia slga 1“‘—‘.- S Gl G

Al U Clatlaa gkl

S 4 QA clallaa gkt (1 JS4)

cadall s gl Jlaill daglia g crhanSU A Cagdaiill 5 bl 5 ¢ Baall daglias celal) 0k b aSaill 13
Cilal Cus piadl Qi) Sl Gl a8 st (e Sl dysall Jal sall il A slie (Wl LS
Loge 1553 (g2 5l 4085 (la dale ddiayy (1088) £)51Y) 028 delival dle 40 5 Sise 3ok ) L ) iS5
ISy i Baaa AilasS Al 35 A8 paibiad 25l 3 gl el e e LAY dlea e J Jia) 3
Adadlall ol gl elal a3 o By il (ailiadldl Cild & gl o) gall (Say g Balall el e iy a8V @l e S
Cudall cu 3 JUA e il 3¢ gl A Galad (e Apddl) cilaiiall Laxdll jee (ge 35 Uil s oA
b 50 o DUl Aadlaall 5l Ay Al ML ae Ay saadl Colaaall Calad J3A e sl cdiaal) 4y 5l Clapead) il as
plaid (e LS (il 5 ) gum lalad) ity GLIAY) o) il aia g L ol K5 o e Slad (Aila dedd 5,08
dasl Al Gal sl e 38 5 lall 4 gl cilalladdl o) ccadiall daa Jaad 3 4 90l 3 sall (e 222l
Loy g oy copindlly 5 shlunasel) DS jo e lal) (5 giae B oSaill e KAy cadidll jraall dalite Gy jall
Ga Lo g dallae ) 4S5 5D a3 e dadla (e Sl iny (Bad ol 85 mny g Lpany uBAl Hshla DA
Al (e Gl e bae (5 81l aleall Cuiall Gf Laal lleall Cuiiall saaa pailas ) 1 sha 555 QLEAY) (any
Y oisha e tasal) uiall dallae dlee (5 okt caliall paal) ASISa) b bl g bl ST ¢ anlal
daiars AR LA Gual dilee (B G 1550 (535 o alls 4ndl SLas€ (S e a5 cLignin cpiadll oS e 1)

497



2020 s i) Al a3 — AludY) o glally oyl 5 jlaal) Alaa

sl oLl G Jass Lol sie a0 150 51a a0 aad ) T & Jiaiid 4l Wl el 5l
Gl ey ade oSl (e elad L) o3 caiall S e Al Jie Ui alal) Jaad L3l Gogsal) i35 ¢l 3
Gl dlals ) aiall Talaai¥) 13a Jags s At 5 e Jal ) JS5 Cumy (e S Lghaan 1Sy adidl)
Gy sk ady skl 1385 alal apenadl) Cligdad (e el 8 dsladin) (e g gaedy ulad) 4ana
B gludll 5 58l () oS5 Cua e 2diil) Jlee ) (o 2p22ll 8 Al SLilSa) 5 Jle ;\Ja\hjojjl\lﬁgésgtgsauﬁmaﬂimb
(3 yind e slia s ey pladll g LSl ol pdiadl g lall paall (iall daglie SUAS, Ao ye AN dasladl
[15].00 93 8ale ) AxlSal

rddl) o Bliall & o3l Lo ol 9SS augi <14

) Cua (SCopUS s d jaa e il gliall axe (20K ma a5 ) JA 50 LailE Lo suia e gl 485 Cin sl
il sdiall 2ae 8 2l Jiall sladY) Aaadle (Sayy ¢l an )l daia e (A LS ) dGE adal) dallae Cila]
6 (1) 2017 Y 2007 Ao (30530 15 e SiSh ol piiall aae ol 55 cadal) Aadledd L L ol 535 ddlaial)
S A el i s e aall b el e S alaials aay Jad) 138 of Gle dy 1 (93 )
ety LEAY) Jagal ALl Al (5 Il Aag yal) cOCEA e el OLEAY) Jaia b LedlanY 5 S Uiy
Dl dsa gy i ye i )il 5 5 _yeS Allad pdan Aalie dallae e 5,08 Je ) el (e apaally 4 i) o) gl
A alie B Gk o CLEAY) dallas & gl La gl i€ Bkl alry el Alisha dlas i e a8
s 58l JL 3 Aiarmiall 4y goa) lasall 4 aSaiall (3O 5 ccndial) b A gilil) Ay guall Clapaall ) oy il
ELalall g il pabaall Jie d gl 3 sall (he Ao sl de gana aladiuly Cilnbidll o3 Giad (Sa uball Jais

(S OAY Al ) gall 5 A L a5 A el sall 4 53l

100

Number of publications

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Guidl) Apllaal g5l L o1 533, Al am;:v 235 Ayl il slaiy) sy (2 Jsi)
L) A A ges s i) Al clallaadl (o Jadl lal acti dnda et ol e 2aldl) cilallaa) b 63
o Jant Sl oa o) Aaiiial) A 51 (allonds o Smd il ALY Jads ) il s il s s 3585
ol G50 Lsha s Gaoad) daslia s i) (358 AxdY) (e aBAN e Jalially (JSUl 5 (Easll Aa gl Gpuen
e pane B8 A G a2l Gl 5 Gt Baawie S e s sl Claladl 28 ) el Jelae e
O 30 sl o sl QAN QL o) LS sl o o5 chiandl) il Sl s S lST e el sl
[11] ASasm s 4N

498



2020 5! oald a3 — Lludy) o glall g 5l g B jlanl) Alaa
raddl) datlaal 4 gilil oalaal) 215

8 Ll LgidUal die 4S5 5aY1 saniall Y ol 3 15 LAl A g Sl (elaill Al Cang ¢ 5281 ol il b
o3¢y Aniiall (o8 5 1) AuS) Al 8 dexdiidl QLAY e 7 75 e ST Aallas 23 Cua < 2006 ale
Al il (ailadl) aaat J13s Uaga 150 Aiamall & i) ilaguaal) Ca 55 (3 pa ol cig pma g WSy dalas¥)
e e 5 il Al cdpatdand) AaUal) (S el caaall (JUd) due e ey ) el 4Ll
f Cua (MCQ) oSl e bll uladll Laa 5 lalia s )Sae 53 Clalas glalls Gl aa g5 cliall
oS eulnd Jails o Jidie (s 3aS axdiugy i Sa [ asised) S e AU lig S pladin
O Al ALdlal) ) pall Laind Ll & Jidie (g gon dsaS p0don 535S s 0 -d 535S sa e e «(MCA)
- ASAA) Ay Ul Gulaill LS ye (8 (A sy 55 Y 5 (Sl GaaY ST slaa (A Gl sall AL (g S sl
4 gl Al 438 4 Ul (uladll Sy S (§ 585 gda g caradall 48y Hhay i) dallaal Lgie i) aodiing 5 olall b
(sl Wl 2 ) ilapaal) auiadd Cus G Jaill 5 il il aglie o (g sl duall Jae 3y jad s a8l
i3l e e Al Galbead) sl 5 LS Cadall &y phadl) 2l Jaly Al cllead) ae Jalam Ml
AT JUTRTCN RPS PYCH U SERUNREN 6 PRI N PN POV VS [Pk fu JRVHNE g« PRE 5\ I e 5 LA PYP
Laglia gl of Say Ay yie sl (el ()5 dlle Ao glie 4 gl Ay alleall cadall of o jelal Cam (lial)
S Oadl g aiall iy b o i sl £ g3l Gy e Al 50 DA (e Aadlaal) LEASU DS D ) gy Allad
Ll ol 2T (g A Ul Slagad) G LS ol Giall il plad Al aliie Caliia 5 Lol udidll (S 3 e
4l 3 sall aladin] dagts Ada sale ol jad aa g V5 (Ol daa e Al Ll LeS ey il Balian (gl i ausi
Lealadind o aady Laa B )5 pe 2 Jia QLAY e

Dsiall g1 Grall e asiall uid e clie (3 JSAlN) magg
L L g R R
| mm Lot i ol Aallaall cilial) () a2l 038 2my 5 Baa) 5 6l sl 8 5ol 12
e L;‘ll‘l ' I lobdl g ) 5 oY) Jadll leie i oy esiall Al e
Ij mw;“ I leie (Sady Lgiallaa aly ol 3 il alles <yt Lain o AY) cldll
4;;:... L& clie ljﬁ: HI_LQ il kil A je Alaad 4y pemal) iRl il S ) il kil 5 () Jail
(3ds4) Sloclailly o adall Il 8eli g Al (g Jlay Lan ) piall g L i<

leadl Al el cppoatl 33 60 3 go ABLl halaal) oda Aallas e ofialdl (Kai ) Y oda

(Al JSU aa glia 5 addll Adla (o 2 1 sl pgrdasl¥) dpas) o

iy yhail) Ao slia s Lmnsdial (38 221 o didl) Alea o Jony 15 58l ool apeas) il g paad) 2us) @
el Guaty el e jee e 2 3 Ul s ccalladall 5 (jdall

Ol 0 ase 5 Al lall o aie s addll A0ka 30l ) o Jend s sLSLd) g6 o

Aadleal 3all) duas e @ il L mlandl 5 5ol il g a8 ) A s e ey U ciladleal) o2
[14].5 585 4aidle ST Ll 5 Lpdidll Cilalall ) gusil) 5 Comaall (3kalie

499



2020 _: i ualéd&—@m"ﬂegwuoﬂﬁbﬁJw\ﬂg
1l il IR Cisda -16

Ll Clapall Of Leadlin i3S 2 il A ey eciibatl) Gaead o 3,080 Lol ()5S 8 Jlise sl Cllasas
cadl) 4 i) ezl (aiload o cpdi g ol al) dallaad) DA (e sl al & Cpad e 5 a8l L dcadl)
Lol sy Ay illaall iall ASulSaall 5 40k judll paibaddl (paads Cadadll Cdy Jl8 L) g
Caa U laal ol a1 A Gdl (e Adaaall Bl jal) dxal gl Ji ) g ol al) Jua sl S lebea
G ARY a8l Lo 4yl lapal) o Gum il U1 aee o iy cuBAll Cauiat dlee Gpead il
[15].cuinill ddee de oo il s Ll 5 sall Jiig 6 S de oy L3RS A ikl

r ol 58 s slhy mllaal) uddl) 17

lall Ll oy Cua dlle olaid) plaa $2% Laa laasy B yuS Al J\)m‘ ‘; ua;u‘ﬁ\ Jatl) oy
ol i g Alled dpada Al ol ge Sy Afiny dgen Al g B pale B ) (A Ay Lsie HY 90 llay
8 lua 5 Aalis By siall al sall of Cam an) Jaill Al 5 V) il e Aadll ol ) sda b aSaill Caddl)
Y slaall o3 @l s i) e dddlaall s (LAY dlan 5 0 Ay §okh ) sl pa L (e il
iall o) jal el S50 3 AL mew jral) lpaas dua gLl Glapaall ) Jsea sl Lgadl Baaeie il e
aliaed &5 38 5 Aagdall 833 g sall dprlal) alaall g1 550 aal e 3l s (sl s (Osos s O sall 8328 (e
Leany Alle Agleld Ll adall g A ddila sale ) i) Joa 53 08 5 cdgle s Ji S i) i) o Dlal gilall Ay
6 5 (g o« LaAD Al o) gaS A g yra iy ) Sl (g SN A 5 A U Clapan JSG (A o ) s el Jsa
oY) Jaill il s sk e ) B il ) 5l dpens andl a5 Ay el IS (a8 ¢l A daa lad) D yiiag
Sl 58 a6l alaais) o Cua panll Jaill (el e gl Al aey Aadleal) Clisll 6 el Qs
Jaill 43a3 Jadit g 7 100 Asesy gle elialll y (an¥) Jaill (o uddll lea (2 S J gada 4l S Uanpuaall 431 38 Sy
Gl s el LS sy il anaal) Aallad 50 31 AS ikl 4 goall ilanal) e 2y slil) rad o5 M S IS anY)
Jﬁ)_,ﬁgé@aé;é‘h\ﬂ\ Mdﬂﬁ@bu}ﬂ}h LAS&_\gJAScﬂ.\.\SM\um_)\.ﬂ;\(‘JLAS cub:\.}iy\ Jaill dgal gl
el slaws maadd (Y G () Jaill aa Leidledl 4 60 Claps ) Lebgats slall 3 lsdll (i
Gl o gaend & Clalleall o3a Adaud 515 4 58 giall Adlall e )l AU T lai clgadad J8 Al HlaiY) & g3
OSlal dpaail 5l il ISE o cdadlas il Lmalall Aalall (g 8585 Jal i ST Lelan Laa L i ale) 5 il
[16].4iadteal Cadiall S Ll 5 iy yhadll

: i) Ay daliaal) GLEAY) gk g dallas -18

ladiul o Le Bale 5 3a0a%e 45 gn 3 S lAl) Al 3o (e de ghadl) 48]l CLS el (e g g8 (o4 dpall SLS )
L3 S ale aey Ul daiaal) ual) 7 000 Zalusy) A8lall o) 5555 Y U8 Ciladaie 5 2158 LS pall 028
sk b AL A Ll S )y gl A ol sk de Ll sdgy Cialh (lad) LSy ¢ aY) pailiad (s
ZU) a2 A gl Cllapead) aladioly D) ASS0all 5 4l 3l Gailiadll Gaua &85 daiaall 483 #) 51Y)
aaalle ysh L) all BaaY aladiuly Sl g AN oY) e ganll 4 ) o) sally dacaall cilyaal) <S50
&) Jam il 5 A yall o) gl g sk 3 s o(lamaldl 3 #1511 da graadl) Cadial) &gl LS e 2 LY aadi)

500



2020 _: i ualéd&—@m"ﬂegwuoﬂﬁbﬁJw\ﬂg

Lsh il (s sine B oSl y colall paliaial daslias Y (o )Y ASlaw o Jaliall 6 jiae 480 58 Gal &
i o) 5aS 4 gl i) alasiind Q55 echlad) (A ) o 53 8 585 455 pall Jalra Bl 138 () s (5 5S)
cadliiie s apalle )l e Aaildl) g A8adll of salld dausbiall 5 ) jal) dassd 5 AaLEAll Ol o ol 8 dilia 3l sa
Lelasi) Y1 A5 28U of sall gd (adalle ) b Jsidll) (L sl 5 Cpadlall dunalley sill) ¢(2alla ;58 Ly ) ll)
Alle paibadsy uid 1l 506 e aclud 355U Clapuald Lelined &5 Lgia g daiadl dpiall #1509 delia 3
Jgmanll (Cuish y 53 sall Cplill) 5 mall aalle s g8 Ly sall Gpadlaall pladindy sl ) gal) Jond o3 Cum colaY) B
Asall o day &5 Eun Ayl Clapually aedall apalle )y sall eyl (ailad Al o Ky Al LS ) e
Dshilie gl 28l 2y dali s elbaid e 5a) & Caal g camalle il Gl e S S8 @i 4 gl
AU sl 1 gl g el 5 KU 1 gl 2 e Aglag) el 0 il a5 el aaalle ) sl aladin o3 L
i) ) 8 53 sm sall s e e Lol )l 558 Ld sl dallaal) (ZUSOUY1) &1l o Aagil) il (£1SOGY1)
[17] el e 5

:Nanocellulose st jsldwad) -19

Jsatae aly ol alaiall Ll ) s Nanocellulose glhaas s o ) cadiall b S aaf a5l
o, nanocellulose s (CNF) 4 sbludl gl Gl of « (NCC sl CNC) 55! sabos Qi S 61 () & i
osiladll J3A e () Gl dpdal) GLIVY e 4l e Aty L Sl anis A gl alaiall glladl ) jeds 3
Dbl $U e Jgpanll (S piaeal)l Sl Jidaill JIA g eoadladl) Aoy g 5 ) pall dx g ld )5 o )
ASlSaall (3 pdall aladiuly 4l LIV o A shlis 530 L8010 GLIYI e (S s edSlall 3 4y 5 ol 5a 4
8oea] el aadiid Gum Ay 5l G ) ) LT B e ) (g5 Lee dllal) adll (558 ) Al (i pas A
Dsblinaells Ll 81 cans Loy cpialll Jia (sAT 3 gay il bl Jasi s Atigeal) 38 il salls il
Osblusan 7 €0 0Y0 cgial /Yo 1o (7 00 e atidll b 5 shlull s Jeal Cus i gale s cld laaS
Il sblusds (cau 4de Grialll 403) aay BAl ()5 S 5 Aals o Jsllind) e i Y 5 shlinanll )
GLIAYL Jhgs ) Ualiida s shlad) Gl g8 4 gl Jillaal) any aladind oy sl sl sell 0 ) shiliasell

G sl shaaall iy ¢ sllll aaal) dalite <5k Lyl 4e Gllay 5l (NCC) aall aliie 55k sl 4gle
2y dald (il AGna g dada gy ) sl) A48A Bac) 5 Banaa Bale o jliie by alada Wl culilal) sy il () oSl amy
sl Ay S Alsinal) cliphill o S GLIYI 3¢ls .CNFS il 5shshu LY Ledsats Lgiadlas
Al OIS 5 cadall () e 3iiall CNFS Cellulose Nanofiber Jsblull bl cilalaaial ) gl 255 8y
Royal Institute of Technology (KTH)ba slsiSill Sl agaall (8 ¢ sialil 41 Jua 5 (5l Jadall syl
Journal &S e¥) Abas)) dunanll Zadil) il Ciladl Laisal dalall Alaall b < Al 8 @l s pully
2 i eaaa IS ) Al sda d elalall Jua g3 Cus of American Chemical Society (ACS Nano)
(3 1) daei e Ataad) A2 aladiuly 455 shha 490 GLT Ge a5 AblaS e Lyss 3ale 558 2L
3ol st A (e Andad) Al Calll La o 35 P (38l ABld) Bale ALY Baas AaE e Al Hall sda Ciaic)
e dsall Sl Gl 4 it 5 (Supper Wood @il casiall) Lale Gllal cdandal) GV e saaa daa ol

501



2020 s Gad dae — ALy a glall g ¢ i) g 8 jlandl Adya

sale (psSi ) (sa5is Aasiy Al LAY () pos Jany GLIY) o3a o 58 Cum CNFS 4 sl gilil) Gl Caics
3ac) 5 B Bale o_liicly alaia W) Caling bl CaldY i 1) ()5Sl 3ad gA) shibuadl 5 Y i) (e 5 581 A
L)y Jomy 38 Cun clgiilia g Caddl) Lgiys ) oblis i1 GLIL Alaia¥) o gy A0l 384 55 didia s 050 ddda
[18] 4dlenal dused L3 g5 3V sill ()5 (ued

A Al g La ol 3S5 -20

3 ga (8 Baa )5S Ll (5 a5 ABLES ALS L) Ladall Al aaf (ge ALS 230 j20 daals 8 ¢ ialdl Jsa il
ALl & gny S e slale AS iy Cand) (5358 a8 ¢ guall e ZWIEN Ay yKIY) Aabas) s bl o)
Lsaiid daa saley Lasle o o8 (5l dapae D blud) LA JSLa e )il Gas A cdald) (e paalll A1) 8
e Gl Jeny s cpmnl a3l o5l (B s (e le 5 Gaindl) D) Dlee yiad s uBAl (g A8leG 405 A
Leabse 4083 5,88 e Jgemnl) a5 ddla daii ) ) shon 58 G oy i) daigh Julill Aol 50 Ls a5 ST e
LslasS Alae JAA (e ¢ sl Jica 55y gl 56 s Analany Aill Shall dgaal) (85 Bl e g Ale dpadail
b ) sie A s ol S Jant LAY 638 5 udidll LA (o jan i S (o U8 2y () aadall a1 3
(4085) Qial) Aadlae 2a LA (e o guiall el Lealatind (S Tl SIS IS5 )

ailal i) g ddpllae 3oy GLEGY QAR (e g ilad (4J84)

co sl 5 m rland) Lld o ald laa a3 55 Jead QAN 18t G (S cu 8l Jiid) i
ALY Cum (e aidle (S AleS Lpsad LA piual Lgaladin) Sy daiall ol gall 038 o) Lyl () ginlall aiay
Lisiny s Adal) claw alids) ae ba gead A8l aladiul L3 3.US ST 5 ¢ yul Led oS aiaill dlee iy ddlill
G 5 O (S ) il & ada JS5 80 g sall 4 ) giall Ay il 5 L) Gl Ay sl Caladll cazal)
G Sall (Kas ail sl st A o Talaie] @SS Gald st el sl DA (bl Al cpliia e
G e ) el Laa) 3yl e Ay jead) 3 8 SSadl) S0 LS A e IS aladll asal) el
) Jaad Ay ¢ gucall 43085 §ia3 e 5,008 3l ge ) Jaa i) (e pinlall dlend) o2 CaiSa 8y chabinall HLSOY)
>l @aill 8 ddle dlica da oy duds il (8 (BJSE)Ae 4 pay L0 GLA alall 13 aniy5 %85

a5 11005 400 o gl Sl

502



2020 s Gad dae — ALy a glall g ¢ i) g 8 jlandl Adya

CAA) Gddl) Aad g g (5084)

Clelia 3 4ol bl Gl (3 CGaladl) asial) (o e aladiul (S 33 8l &y peadl pailadll sda Juady
ohas e Sl sl o2 o Sl el ey Apsadll LAY 8 deddiiuall 4 gl il KIY) Jie g A
Al all Al sall 5 A8ESH aaliasl 5 dpdlall 55 58l Al 8 Lay o6 lias 480800 (alilad Liayl Jaa gl LS iaaavia
aaladin) Sad o JRIal araaill 5 5 jlendl La 1555 3 50 580 pia adli e a1 GLIESY) 138 () Aumidid)
o Lliall ae Hysall e pall mad dse s Cuan Sl B Cleal sl Aaiy B0 2l Sy St
A8al) 3oy 5 qall dlae aoans 55 (8 Cpfialll AU 6 ghaaldl Jiaii s Adai g ccanati Y 5 dpadd) 48Ul 5 da suadl)
Oy ¢y m Ha) 5 ) el A yn il 13 iy dege K0S ailiad 4l Giladll caddlly | Sl i) b
daa Jal) 5 ) pall A jo (mids Laxie Jlll 8y ¢l Jala ) dual of Ji 5l jally Ll Calasl) casall 1ag]
ot zla 50 s g (358 5y saamy nall LAl 5 ) all A 0wkt e e by Le b)) el Ciladll cadall Bl
s (e JB A A aeadll 8 deaiadiiall ikl W (58 o oSy Glasl) cautidl) o o sialll L
[19] . sims

s N My allaal) QuiAl) Jases 221

DA (e el dallas ¢ ja) (Says e DUall Aalles Aol g lEAY) Jied 3 L 408 aladiul g% of Sa
A sall QAN D ) Lilaa) sl 5 pile ol il A8l 3 il o) sl aladia) (Sad eSSl 5l gl
3t Aliey 4y gl o sall 055 G (Sary cmand) 5l BLEEL ) o3 (i) Gasb ge uidl) mhi e leaass
A ey (Lsh ) pabiaial (e cadall Flas) 8 aSadl) sl GlidieS S (sladl Gabiaial Jane  aSaill) elal)
S A gl Slapaadl 5 el 2nST U5 e sall 5 A oSl 4 i) S el Jie 3y 531 3 gall aladial
SN Calaiill (e S g il slall Jy 35 o Sy A8 3,08 (3a] il Jaae Led 3 sall o2 JSE (el 3l 20T g gl
O A5l Cllasen el 3050 (o5 ¢k (oS sy 15 Ol sl s S laia) Aas 5 Ll 5 il mland
Ol gl 5 bl (e addld) o e Adadlaall 5 iy yladll 5 o Lall Allall A sliall 5 e Led i cadall o DUa ) Ll 5
il a0 ae Je i g (3l Alamall a5 ) adial) e Aalaall 4y i) clilaall of s o5 Adllel)
e paibady Sl o Sl Ol (S celld ) ALYl i a3l o jee 5 addll mhau 58 (e 235
aslie i e Jand gd i3l 2y 4 il Cilapuall 5 e sl apusl S 3 Cilapanll Jie 2 8l o) jall
Ll ol e A ) A Aaiial) CleDUal) yitad e pee g YT g Ol piall Sl (e GlEAN laa 5 dlle
Janoal) Al ecntdll Fm A lan 55 Ll LeS oY 5l patineal) dlan g Dl o Jablad g (perdioaall e Gl
(Gl delin Jlase (85 S 3 jik e S il 5 o) 4085 aal e ogd sla¥) A U 3 e Lal aladin)
100 e Ji abald e gail) 438 4Saal jpual) ) all 5 5 s 45 Spheres A il <l S Jid s

503



2020 s Gad dae — ALy a glall g ¢ i) g 8 jlandl Adya

GAiaall G gl Sl ikl jaat o gall o385 ¢ sie gl
ol 8N aulST 8 JA a5 Apalea] dpan) I3 yiad
= 2ulSHy ca gata 1Y) 205 o il 2S5 0 sSibll 20
Slaal ) g0 530y el ol e (605) ) a5+ 15 il b sl o3 et Sy capaal)
ki UG 8 el ey o gy Cua cadiall e Blaall olall okl (358 i) oD aading  Aplalall g A 5l oLl
ot g uddll 4y gl )l o jast e A 03 pransi 5 ol phadll 038 31 yie U (6US) aidall e ol & i (50
[20] 483ka (s Ml ¢ oall

GV Al o3a Cilane Ciliay Cum (lIAY) dallae 8 U 405 Laddiad) ST e A yall saniall LY Sl

fle Aadla ) ga aladiuly uddl) (o CaxSe e (ysale 20 sn dallas oy ale S a5 g ¥ 50 e 4.9
Oe 750 Jiai Gl s ¢ Adladl) 1 pal 8 Ol Glaal el #3Y (s sl @) Hah s uladll Lgalud
e olad 5 e A siadll sayaall ddilal) o) sall o b 79000 G sa caliaa S Aladlall of sall dpallall (3 sl
ST aal Caudal) laal Uale gay 3 Gaadaill Jeay Lae daiaall 5 3l Gl #3l Jle (g 5ia3 il clatal)
Ol elalell ae of Ao jun A o2 HLEE) aae Caa aa y S0 callad) 8 4 ) Clapual] Algl) Claladiny)
el Jee 435k 5 pailiad agh (8 pl) OIS Jully | psa GLEAY) lead 5l La sl 65 8 Jlae (A (O sheny
[21] Uy aasanll 3y il dailal

3L Ay pelleal) QAEAY < jraa -22

A5 olall 2 gt g o lie udal) muay o

aniall Jah Llalai g s A0 a lia o

solallagic o

i aly el uiall o) e Bailag s GlaS i je e D e

e vl JSEI 5 2 sal) Jal sall o gl s cdinndial (358 4a3D aglia @

LSl by haill o lae e

lall Jie deadll e 3lEdlaydafssle @

sl Jaiig o) Adda 5 Sl Andtie @

:@ll'd\

oaibadll §on Ul Lo sl o udall Joaad Lat cn sl on dagla LaaSU Aadlall D)) Jigi O (Sar @
S o jae A} e aclud dlle 4k glia s palliad daaiey s caddll A o gall 5 450 5l

A gl ateall Adailadl o) gall aladin) JOA e ealiAY) Jais ciliphail 3 S LS ) dgEl of B e
o G ALYl sl 8 Lalas ST cliy i paleaial 5 Gael (13 e 3,508 S5 45l Clapal J s
Al s D lalaa b )l (sl o ¥ 5 Al 4 gaall Clagaal)

A ) ) pall By gl e Sliine u2dl) dlen delia o S il L 05 o Jaindl) (e gl Ll 05 @
Anial) clatidl Zed e AlUa) 5 CLEASU Al o) gall elal 3 jadl By 3 ailiady

504



2020 _: i ualéd&—@bu"ﬂegwuoﬂﬁUSJM\ﬂg

el e Sl a8 38 o cilS i) lal) (e 8SH ) lad 8 Cadial) Aallae Lis ) iS5 Craals o
(sl praaill S 5 Sane ) e e el ) culall U JRAED e s )

Y0 g olaal) (e I Caaiil g Liall Jal se (e Lgdain g Apaiall) Cilalal) ool uend b I DU 40385 Craals @
Abpall Sllee (8 il

1k sl

Al o3 g sais Cagay o S phaill 5 gl Ll e Ganadd el Cladiad) e Wi maal @
skl ga Lasd dl g oalal) 0 e (38 5l Lgtianl s G gl i A o gl S L0 2S00 B o5 e
el 4l doa il AT e o oll gl 485 5 gle ) Adadaill  daalall Cgad) a5

Aol ) gealial) il slsl (e L g s Al s2gr Blaty Lo S (pranadiall o g3l 3 5 0a @

:&\}d\
2010 Jol - aall alle Aludu -Juadl a2 Jal (e g6l Lin o 935 - (8 dasa ¢ Y -1
Alaskandarani, Muhammad Sharif - tuknulujiaa alnaanu min ajl ghad ‘'afdala- silsilat ‘alam
almuearifa- 'April 2010.
2017 -18 2221l =39 alaall — il daals dlae - e dy ja -2
Harba, Alaa - majalat jamieat albaeth - almujalid 39 - al’adad -18, 2017.
Calilly Llaal) ddiall 4y Y1 CLIAY) Alpa sz e b i) o) ge aladind apdll A et dul 50 —dese a S 2wl -3
2018 3_all dadlay JUYI ALK jriiale Al ) - a5l gn 5 Sl
Alsayed, Karim Muhammad - dirasa tajribia litaqyim aistikhdam mawadi alnaanu fi eilaj
wasianat al'akhshab al'athariat alsulbat almusabat bialtilafi almikrubiuluji- risalat majstayr
kuliyat alathar bijamieat algahra 2018.

2012 A il 4y pall Aadaiall Sl g iy il ale ) Jaae 05 AT lull ne dese o J302 -4
alshykhla, muhamad eabd alsatar, wakharuna- madkhal ‘iilaa eilm alnaanawiaat wataganatiha-
almunazamat alearabia liltarjma 2012.

2015 4 5 o slall 5 5all de clldd) Ane —aas dle juac 5 S A —ailis dens 3 gess cmdla -5
Salih, Mahmoud Muhammad Salim - tagniat alnaanu waeasr eilmi jadid- madinat almalik abd
aleaziz lileulum waltagnia 2015.

22008 Y glae a5l s pill el aaiaall 4iiSe- AR apenail) il 5 LA -(g3mu el <2030 -6
Muhmmad, Ayman Saedi - khamat watagniat altasmim aldakhly- maktabat almujtamae
alearabii lilnashr waltawziea- amman al'urdun 2008.

IS cudazil ) ga s Ll culld Cua e s sleal) e o il s Ul L 51935 - 0aal) Db dana iy < il -7
2013 3Ll dadls duaigll

Almughrabaa, Yasir Muhammad Salah Aldiyn - tiknulujia alnaanu w tathiruha 'alaa aleamara

min hayth ‘asalib albina’ wamawada altshtib- kuliyat alhindisa, jamieat algahira 2013.

8- Gyulagebestyen . New Architectwe and technologe . Gillinghamkent, uk. First published

2003.

9- R. L. jones. Soft Machines: Nanotechnology and Life. Oxford, UK: Oxford University Press,

2004.

10- Sylvia Leydecker, nanomaterials in Architecture, Interior architecture and design , gamany,

Brlin2008 .

505



2020 s 58 Al a3 — AludY) o glally oyl 5 jlaal) Alaa

11- C.A. Clausen, Nanotechnology: Implications for the wood preservation Industry, Madison,
Wisconsim. paper prepared for the 38 the Annual Meeting Jackson lake lodge, Wyoming, USA,

May 2015.

12- https://sites.google.com/site/nanoinourlive/ okl l)
(2020/2/15

13- https://www.woodproducts.fi/ar/content/tqyyr-khsys-lkhshb okl )
(2020/2/18

14-https://www.sciencedirect.com/science/article/pii/B9780128141786000091 s L3 &)
(2020/3/4
15-https://www.scientificamerican.com/arabic/articles/news/new-wood-is-stronger-lighter-
and-cheaper-than-titaniumn/ 3oL &)
(2020/4/15

16- https://link.springer.com/article/10.1007/s00107-020-01522-z 3L &)
(2020/4/9

17- https://scielo.conicyt.cl/scielo.php?script=sci arttext&pid=S0718-221X2015000200010
(2020/4/22 5 a3 g )

18- http://www.arsco.org/article-detail-1146-5-0 Bk &)
(2020/5/10
19- https://www.aleqt.com/2016/10/24/article_1096673.html 3L &Lb)
(2020/5/20
20-https://bioresources.cnr.ncsu.edu/resources/conventional-technology-and-nanotechnology-
in-wood-preservation-a-review/ 3okl k)
(2020/5/20
21- https://www.nature.com/articles/nnano.2008.286 (2020/6/3 330 g ,l5)

506


http://www.tcpdf.org

