10.22092/1JWPR.2021.342658.1606
98.1000/1735-0913.1400.36.53.74.1.1576.70

ADOI) Jlisms anlis
A{DOR) Jlims aulis

Ol B 5 Csm psle iy ale 4y
(VYo o) OY—FY asio ) o)l V& ol

Ao B 0590w (0 Dl Olgiedy Sl 92 5 (Sl 9 O™ 3 ol (s
MDF cals 3o

YdJJ-? > 9 e;:-\&w Urwj

ol el g (Sl aes md S SLsls (s SBHsls 5 slse wdige 08l (ke 5 Lo C\...@ PRt 53; olslid) (J e sy 5 =)

Talaei.srttu@gmail.com : sy S ey

ol e (Sl dgd m Cu s S sls (ons S,k 5 olse cwiige saSzsls ks 5 s CLp i U; i) el )\S (6 gzsls Y

RS SRSt Y 'CU\S A4 sl e ral s ‘CU\S

cuuS>

MDF L ualis 45051 ol sieds aadallo 3 o5l 5 b ods ans b S gza aneils U od a0, o S50y aio o );

Sled Jgos (ol 508 Sliwl Jolowe Joli Cilisee SLS 5 as aialie 5 ) p SdeaSs S lasad 5 pl5aS L ot sl
bt sl W 8 s del St Jbome 5 9l S e =0l 528 D] J sl el S8 5 S 15 05 = o) 525
ols pLid s |y il LS5 3l elisel sl b ol @8 a8 s 1 (FTIR) a3 530l miwcich b Wi sa
5 0bsS om Shaer Sk ST prtmed 5 S8y S slasnd s Jhe slae i o 2 sk S8
3l ol 1 (s @3l Ol el S5 S 15 0l —plisnS Slid (oS5 b st an b sbakipesl ot sl iKY
lhass el Cansa anls 6pe51 5 iy 0558 Sliad J o b st aslu MDF laaiga3l Jals Sotas o) e cpiman
Sl By S5 Olssa i Jabs Saiea 5 pslal Ol s 4 ol5 0 L BTCA =5 508 i) (oS 5 ooz as L

5 e dm il b o) b om0 Rols

] S o el S0 S5 000 0l o st andls U b a1 gl sloo3ls

o) e mlae 51 (Sl 5 Lasl Ll (2005, 2006
3925 003 oW Jdoa 5558 c0 O gume a3, &4
5 oS OWSe 5 ke o b SYS
B8 ae ol cel amacan; b Ss )
Sl W 4 ol sen Glie olel cpl il sus
S5 538 el @b 5 amalle s sl s
Sung et al., 2013;) sz Lo, g5 cnl sl 2o
Sbews 3l oolad gl cpl s (Kim & Kim, 2007

et al., 2011 Pichelin et al., 2006) ;b Joli anb

doddio
(O W - 5 LIRS P P ST 3 Y PRGx geea
dgdome Cppizad AR oa o i o5 SBedsl 8 4l
a5 ol Gl 5o b e a8 5 00y
R P O PR SO B P P I R R
4 (UF) saadle 3 o5l asle saalle 3 4l pbacns)
oo as Jola plasrle (50 5o eolizad 3550 Lisn


mailto:Talaei.srttu@gmail.com

e gl 5 0158 5,0 s

Tuiserkani & Sadaqgat, 2012, Gorgij ) cwl 4> 5 LG
U ol coge o papamie Slosas ol (et al, 2014
b mlie 5o Gl s 5l wa 1) ol ax g ol S
35 4 52208 slpe 4 Gl y YL B s 4 aS
S (el S538) 0358 oy sl slaasly oS G shans
P o ;j-@ Sbasly as ey ol L
5 Gl osw  (Covilli & Roller, 1998) «.|
315 35y cpal S8 Jleale 55 a8 sl o el slaey S
e plas s e 5l dise oles ok plean el
s boas celh Johe o b golsle calis
ol S .JJ,;)\} P R IPRTS WAL RGPS I PSSR
sei ol Aol ksl 4y 5538l &) 0a osle
etal, 35 ol Sl slacwylia jal;sl eel,
23 sz s, L ey 4l (Chang 2003)
S yoN jwtﬁ 5 0SS oSy Gl Al Cands
b oo oS S I il o a5
)3\3 ‘) \.@j v‘wﬁ’"b O e .3)\: S99 WL Y
o e UL Sles O p0a b 33l

() J82) s JSias Ksm s Glaos 5 bends

oY

sboés, (Fan & Ghaffar 2014) -,.&J . (Tabarsa
Li & Lit) Use 5,0 5 o055, (Pizzi, 2006) s\l
cale s asiS 5l 4 (Mo & Sun, 2007 2013
D skl 5y g0 psm 03,88 Slmio 5 sm Ole st
5 ol bl oasl bay S 5l S Wl s S
BEEREPHSIESPEYED DI P8 b b
23 e S5 5 ol B Caeslie (gam e L)
sl b Jlasl 5 Shee can a5l e s 355
Oliime ail o oud sbilinr Jsame plos 5 eslis
Sl 5 ol Ol i slaul 6l 2 2 s 4 o)l gen
2 S b Jlail s Shae 350 b w5l b oy g
a8 s (adalle 3 3 5 analle 3ol aile) s 4l
S\, 5iS 55039 0l (el cpes ; (Muttil et al., 2013)
Sl &S Wlossl S35 s sosssl b cile &y mio
Jyama plgs 5 Caplia L S N NUS RGeS o) A
Umemura et al., 2007, ) 4zl Jod 5,50 00 skl
2 a8l sl a0l 3 olsea ol 528 (2009
A s S5k sl Shopas Ll b

AR Ple 5 Gk ) (oml Coem

||OH
N

OH _

0 % 0

COOH
oS Jhe (20 Jlail

(Alam &Christopher, 2018) ;xS 5 Jo Jlasl -\ K2

ol o s 48 bl S S L o 55
SLS 5 8 X0 L84 Ol st 05 5 Sy 2o ¢l
B T VY N P T 15 BT VAT IR PO W N\ | P PR T

(SN ol el 4y o JsSse s
ool s Ol 5 Cashy Ol osls Ao
Aol gl sS olex s AU aSamas ob sl



00 Vool 8 ale ol B2 5 O ske i sl

ol ¥ U 5o pos el sl ol ke b el OlSy Oy bal SheS5 S s o 280
sl 00 00ls S8 S N mSly aisl o o nd sl

O O O
| Ll Ll

HC—C—OH -H 0 HC—C__ HC—E—0—FR auu
— I O + HO— Rccllulu.\c I
HC—C—OH HC—C7~ HC—C—O—H
Il | Il
(@)
IO [ ST Sl 3y, Gesb I Fslo arend fate L d SLuS5 S L
G K

(Nallathambia ef al., 2011) .5 ,c Jlasl sl 5 Jolo § ol ShS 5 57 L 2815 -Y S8

sba—ul 5 oS S5 ~°J.~.§g‘ Sl eslar il s L s2s Ko ol ol a8 Sa ShS S
s S as 4 e s mlo 5o 5 S8y S § S0 EE U YR RN U S IR N U DR
w8 ol e aalS 5, Sy a5  (SA) S-Sy v sl (CA) K idul

S sl A g (Sauperl & Volmajer-Valh, 2013) Al S Se S5 obs 5 (MA) SILs—.l
ol ¥ IS 5o ek s iy b ShaSs S o] |y, Sy i 5354 n e BTCA & az_.s (BTCA)
sl a3l v-g-L.J Cao o n\}.?\.é- Qﬁ\ Lg\.;a_c-\ Jg.\...u )'\ ) ansls

CH,OH

Ho ] S5 5 Sm b FT5Y 50
o
OH
HOH,C
o —

o

(Schramm, 1999) 3}l s 255 b dand oS 5 S1 500 50 5 S el (2,0 Sl -F IS8

o) O st PP U (6 8 6b§}} Rpors duw\,o\)’j&sgﬁl&;w@\:ﬁqo.-j\g
5 obsaS oase Rl el s Gaa b iy 5 w2 O¥lalolnl b 2l mlo o SdeSs S



e gl 5 0158 5,0 s

CA , BTCA (&, ,s:Jb olyea (SHP) cobns son
L oslazal 3550 SLS 5 pleast Jlibli V Jooa bius 4@
alissS Dl plaeay 70 Sl al 51 aes o ol
550 e ) et Gp, b aslis ol o ealad
..,\g.:; oalazel wals ba e ca e LS‘;.’ .,\,us.,\]\.a}

Y o 20 015558 53,8 o b 0l 558 Sl Jons
deed Hlae a4 10 Sl sl s U Kas 5
Joloee b as s OU Sz 55 olad [ Sl
o35S asl sy s s alie 455 Sy 5 sl Gy
szl U glo jon am 3 0+ slos b Szl s & ol &
ord bolse celu A Gseay 5 s Lol (0e) ¢ 50 )
.(Mohebby & Norouzi, 2016) .|, wls!

of

53 (UF) asdlle 3oyl cpss b S S ol

S D L I =
el rbu\ \_ej 6-’;.')\5

) b gy 9 olge
)" MDF L;Lb&y}‘ wL‘-’ DL e..)\.fﬁi...«‘ .))‘9«4 S du\

o 1A Jols OUI oyl it ang ol ) Sliagp 6l S
b Loz 55 oS ke 5 MK Csr 4y st
oolizel 3500 OS5 0 Cus 18 Lo BUI cusb, iy
4 L) ohss ol wlosle samsdlal plsea
osdls 0w e Aeove S50 0os SO la) el
Al S8 52 S 15 063 ey s 56 28,0 sl
e 5 LS S 0 28 2 5HCA) &K Al 5 (BTCA)

sslinal 3,00 OLS 5 olend S5l =Y S0

olyss e S A A S S 5 810U
0 W cooH ) ", cook
[ . 0-CH, c/ E
H*P*O Na r\ ——C CH,, "‘c"'CHE\C" '
| CK CH; Y g \
H 0 Hoot % 0

Jae (FTIR) a3 osobe a5 has iwcalb
ey 5 ol e 5 sl sl ol PerkinElmer
S 5 pske oy o itz sbawisesl o Jle
Foo rsn 338 s3dme 3 (imiieb 3 S ol X,
Sl olaie (& gl 6)'L~MLT sl e cmlf... —
Sles bl s 5 a8 wsls e e Fo S5 a5 o
oA A Sl e f Sas ol F sl s ey
sz 5o Sib 5 bylse el Ao 5350 b 0 st
o) Lo

/Y Olem? anesls 5 e Jes VP Culis L bass

0900 S Seesl sbass cale Gl was asl
aoad oslel Gl 5 iy 5 KAd diby, o jen
22,53 V0 s S ush, dos s el gl
los b aids A Sae 4 a8 le3] s S50l
A ol mpe e le 0SSN0 les 5 \A-°C
LS Ll e o wis S Soe 4 ba s e 5l e
035 1 3 00,3 FO Cusb, 5ol 8 sl am 0 Yo les b

ool gl slakiges a4 5 (2 01w N0



oY Voles XF Al ) RS 5 o sk s il
MDF bass s lazs! ‘J)\& =Y Joi>
solasl sl bl (oS 5 o bl
UF an b 3ol 3y 5l eslizl aals ass
CH ARRUTN OsnS Glid Jodowe bonz ans e auss

CH + BTCA + SHP

CH + CA + SHP

CA + SHP

78 SHP + /s CA

b+ ol snS bl Jolowe (S5 Lo asli ass

78 SHP +75 BTCA + /¥ o558

M}MVJJM+.M‘M)JJ§‘JU

Aol + S Olid Jodoe S 5 L sns an b ansy

78 SHP + 78 CA + 7y 4358

23 Gosibot celu ¥l o culis Suasly TS
(aoys) ol

(M)J) g_)\ B

reidee) ol L3 o9absé 5l i culss (To

Ol s o cele ¥ 5 e Culss T

(e ko)

uT BE 6)3&_9_9 ;«C—\.w Y¥ )‘ o w\_‘z.é ‘T24

(e o)
sl b sk yoi 51 solizad b Jsls Sots 5050
L s ged a5 o (g Se3lnl &g ks e Jus O X0+
o 3o dlas 6 gy 4 chesls o il S
Sl eolaal b s lustedl Jm\ﬂ PE dujja) Jola ol B
min/mm 13554 ol , Universal zlosl o&ews
CL-N 4 dgas w"“'su“-’\"j 9 M Som Vo
alos b sei 1B 5 alal, S8y 5 (5 18051l b ga

s Y )\ A= Caalies éw\j 9 uT u.x:- 6}5"}‘43\
P ug"**“-" Caeglie b.j 55 Sosabse cell YY
Jaie oz oLl ASTM D1037 5 lulea U 3lha (IB)

B e b3 Tty el Ol s osab s cela
WA, = (Wz-Wo) ><:I.O()/Wo

WA= (W24-Wo) x100/ Wo

ol s gosabss cosl ¥ 5l G ol Gis WA,

(1e,3)

ol 52 Gopab s el YT Sl e Ol Gl (WA,

(x2,3)

(.5 o 53 Go9ab s 3l Sy G585 055 Wo

) ol 52 osabst celi Y1 s w50 055 Wo

(2.,5) o 2 $o9abse ol Y 51y &g 0035 Wag
TS, = (To-To) X100 / To

TSou= (T24-To) x100/ To



e gl 5 0158 5,0 s

740 QL:,,.J:\CL): ool A e SIS SSan
(28 8B kot s 525 2550

FTIR

Sy (F JSa) @38 5 ey syse ke

Ol peop ln b Jele Gy 55 asla
e 0.4\.4—\~ Y J)J-:: DL L"&-ﬁé

OA

IB=P/A
(MPa) Jsls Sas IB
(N) Sl 5L P
(MM?) & g5 e A
el ead ag baise 6oy bl Pl 5l ae
sl oS - b I 3 SPSS il 5 b s Jols
(DMRT) S5l & 531 51 oolil b 5 Jus 586 o551

by ole slaos S 5 pasle by — ¥ Jsus

g Jale sy S

Cm'l& 50 DA 839l

C-H 5 OH laos 5 s il
€0 e 5CC i S 5 )
Saw bwiw s
Gl o5 S 5 Jsi S S3CH ey 5 5 OH 2as

OH JomuS 5008 055 oo sk sy a5l

va.

VPO

YYO-

YA--—Y4).

Yf..-rfo.

(1) wd>

Yq.. Y. Y4 YF..

€m-1) >ge00e

Sl sLa W FTIR glcab -F (S



04

Sl ) & L bkigai 3 45 <l CH 5 OH slae §
w5 CA 5 BTCA wile sns ssline] ShoSy S
I Gbe 2 om 528 sy JSas samapls
o S by e oy 0 Cla Sas el izes sl
ghs samaplis Wy JinS 5 JeSoone ol
ey S L olisaS 5o ey S ol o S S5
Alam) sl oK) s JisS s JeSooan
(Chen et al., ,Jietal., 2017. &Christopher, 2018

2009

Culis SantSly 5 ol wia
3l asld Sl Gy a5 5 Jols mls —0l Gl
2l oyl s banlie 5 (ol sS Ol J e
2ol s gosbss cell¥F LY 5l e O Gl ol
bosas asle sl Ll s 5 bne 20,5 0w
Gosib st cele V¥ 5l L CA= 15508, BTCA= 415 58
solizad L O s 4 am g Lol plas (ool gme 1 O o
Jolone 5 el S8 50 515 01 5 0 528 Slael J slome )
YF 5 Y 5 ol ol K ded —0l3558 Sl
LS pladige 5 asly 2alS sy, o s $osab st el
e S bl whoas asle BTCA —of558 S 5

O A

abgl Celw YFg ¥ 5l o 0o

(1) <1 33 639

Vool 8 ale ol B2 5 O ske i sl

gy e e L3 Laisesl FTIR sbcib

Srpe bt il ot £1,)F (S s Fe - —¥a. CTV
oS sl XFe oYY s dae 5 e
Sl (OH)  JeuSosa 058 o sbakise
o e ol 53 e ke (l Lasiie &S b les
dod =508 S 5 b s sl A sad 5 dals wsed o
S5 5 obaS beas asle glawse 3l pin K aw
olsS b sas asle 4 sas az sualie BTCA -4l 528
el el 422ls Caand ) 3 L e ol o ieS
5 OH S (YA« =YV e >ge 30 53 gw) )90
ol 0wl sl slaes 55 s S 55 C-H (slaey S
Woa 5 oS bsas anle Wsed Ol e Cwd
L k505 ) S BTCA — 51558 o 5 b s azs b
YA+ =YAV s msesae FTIR jbhsu g as g |yl
s po3] opl s ol e 2alS a8 03§ a5
S a2l e (OH) JeuSsram slaes S L 2als sumnsglis
VO rgn 3ae 058 e @l Lo slal S8 s 4 e
el S el 5 S5 S S S ale slaos S by e
a b S gad 55 0594 S 0l 55 Ol e S
Sl Jdo 4 dilg e BTCA -l S oS5 L o
5 deinS sy S b pose Nsm S 5 ok pas

celol W ccloYf

B
B
c I
c
I

A A
A A
I I
o A
UF CH

CH+BTCA CH+CA

o1 3 sabst cell YE 5 ¥ 51w MDF O il ol Ly il glsamsJlasl 5l salinal 3T -0 U



e sl 5 015528 5 L8 s n g

S o Gl uf,\.wS\} Olgee oS ol asly zalS o PR\ PRPTETS I R W O c\.u — s éwﬁ
Dals Lead 4 Cud E)T 0 sk el Y 5 Y 2SS S sl 5 ol S 5l ealarad a8 sls oles
oalS L e BTCA- S S5 4 by ol 53 osabst cell YF 5 Y 5l L culis Suusly
oS Sl Sl 4 by e QT)'\w;X\A)'/.\Y/\‘? ol el asin & IS 50 &S bl g Hls pme
S IVMYY S INY/AY i s ol s omibst el Y Y 51 e calies Saas),

aels gl Ay Capnd @\}};.5\4, sad axle cbvasss s

f. -
ey [ RCTSIWE & 2

3‘" YO -

w, v

3 YO

5

= 3 Yo -

- S

b Y

3

3

9 0

CH+BTCA CH+CA
y]-)b Goseb st cell YY 5 ¥ 51 s MDF culss é.\.,ﬂbx cilize osas Jlas b:U.‘:.wl,;U—f‘ JSe

VY
\ -
3? -
% fF
2 i
= | I

CH+BTCA CH+CA

MDF _Jsls 8ot caoslio Ly cilize slaoatasJlast 5 oslizal Lsb -y JSa



7\

S35 b b S5 olsea ) al SduS s S
e oS ol Jodswe U osse asle bass
ol wsls plas Jals L;M Coslie o 1) 5 See
L olsS so,e sbdise sbul Mo 4 Ylaal ai
sl e 5 (Alam &Christopher, 2018) sl
dﬂw 09 25250 u-~<J 5 0losnS o S5aodes sbkis
al ozl . Ui & Guo, 2018) p? oo ol s Ul
S5 L smtanle Gbas cwle il Sas
Slsea (Basturk, 2012) 53 8 o anls 5 plissS
S5 L eas asle bass olg 0 IS S A
s s oWl ol s 4 |, BTCA —l;s8 ol
Slp B S5 olsea el i S

ga e da il b ol e b 305

oolaiwl 090 2ol

-Alam Md N. and Christopher LP., 2018. Natural
cellulose-chitosan  cross-linked  superabsorbent
Hydrogels with Superior Swelling Properties. ACS
Sustainable Chemistry & Engineering. 6(7): 8736-
8742.

-Basturk, M.A., 2012. Heat applied chitosan treatment on
hardwood chips to improve physical and mechanical
properties of particleboard. Bioresources, 7(4): 4858-
4688.

-Chen, L., Tang, C., Ning, N., Wang, C., Fu, Q. and. and
Zhang, Q., 2009. Preparation and properties of
chitosan/lignin composite films. Chinese Journal of
Polymer Science 27(5): 739 — 746.

-Gorgij, R., Tarmian, A. and Karimi, A.N., 2014. Effect
of chitosan on the mold resistance of wood and its
surface  properties. International Journal of
Lignocellulosic Products, 1(1): 39-49.

-Ghaffar, S.H. and Fan, M., 2014. Lignin in straw and its
applications as an adhesive. International Journal of
Adhesion and Adhesives, 48: 92-101.

-Ji, X. and Guo, M., 2018. Preparation and properties of
a chitosan-lignin wood adhesive. International
Journal of Adhesion and Adhesives 82: 8-13.

-Ji, X., Li, B., Yuan, B. and Guo M., 2017. Preparation
and characterizations of a chitosan-based medium-
density fiberboard adhesive with high bonding
strength and water resistance. Carbohydrate Polymers

Vool 8 ale ol B2 5 O ske i sl

b sl 3l St
Gl S ol L LSl Y @l
oliseb! CL‘“ 50 ol gre M sus an bl s 503
oo sdnlie VKo 5o &S jsboles aals 740
a4 bap (b Sae ceslie i ey
S el 13508 Sliwd Jghme b ond anle sladigesl

B - PT IV AW PUCIP U

bl e gmto Slacn)s 0o 20 4 Az
adsl slse b Jpame adg Can 4 mas o iags
Gan b adsd cpl e e b Gyl Slanags
Sl 5 o528 OS5 0358 Sl Ol e
S S mon 9 el sl e b S5 S
a2 plsil MDF (53,8

ol &S sl plas asesl FTIR tecid adlas
Looas anle a5 JeSsra 4l o ods
ol S Wl e 4 el S BTCA 5 5528 S 5
Aas (i & GUO, 2018) i w55 |, bnass o) e
» BTCA Luyg Jole slae i) on o250 sladisg
ae b shasasle ShSs S Gbanl L & Jbass
(Nallathambia et al., 2011, Schramm, 1999) .
3 oS 5 05 o Shashe Slakisy g5y Cred
.(Ji & Guo, 2018) s uo s

3 Y 5 om base culbs Suasly b gme ialS
sl Sl eslinal &) 50 s &j 03 Sosabse ool YT
P NE VN VOV JPRN VOV -1 PO RS [ E PV PR QAT
e Olg o S Cl gae ol 5 o isuael ams
s oL sl s a4l Slens cbcws 5l oslan]
ol 1 015 528 Al 0 pd s 5 aeb 3l pe g
sl olub s e e 0l Slid J o 5l ealin
3o calins Saasly sl 6 zalS 5 ons ass
A P N R IS TR PRSIV SECEI VA L S
s obs s obss olul Joow S5 olse


https://pubs.acs.org/acssce
https://pubs.acs.org/acssce
https://www.researchgate.net/publication/228493889_Preparation_and_properties_of_chitosanlignin_composite_films
https://www.researchgate.net/publication/228493889_Preparation_and_properties_of_chitosanlignin_composite_films
https://www.researchgate.net/publication/228493889_Preparation_and_properties_of_chitosanlignin_composite_films
https://www.sciencedirect.com/science/article/abs/pii/S014374961730221X#!
https://www.sciencedirect.com/science/article/abs/pii/S014374961730221X#!
https://www.sciencedirect.com/science/article/abs/pii/S014374961730221X#!
https://www.sciencedirect.com/science/journal/01437496
https://www.sciencedirect.com/science/journal/01437496
https://www.sciencedirect.com/science/journal/01437496
https://www.sciencedirect.com/science/journal/01437496/82/supp/C
https://www.sciencedirect.com/science/journal/01448617

e gl 5 0158 5,0 s

-Sung, M., Lee, S.M. and Min, Y., 2013. Decreasing the
formaldehyde concentration in indoor air by
improving the adhesives used in engineered wood
materials in Korean apartment buildings. Journal of
Adhesion Science & Technology, 27 (5-6): 671—682.

-Pizzi A., 2006. Recent developments in eco-efficient
bio-based adhesives for wood bonding: opportunities
and issues. Journal of Adhesion Science &
Technology, 20: 829-846.

-Pichelin, F., Nakatani, M., Pizzi, A., Wieland, S.,
Despres, A. and Rigolet, S., 2006. Structural beams
from thick wood panels bonded industrially with
formaldehyde-free tannin adhesives. Forest Products
Journal, 56: 31-36.

-Sauperl, O. and Volmajer-Valh J., 2013. Viscose
Functionalization ~ with a  Combination  of
Chitosan/BTCA Using Microwaves. Fibres &
Textiles in Eastern Europe 21, 5(101): 24-29.

-Schramm, C. and Rinderer, B., 1999. Influence of
additives on the formation of saturated PCA produced
during durable-press curing with citric acid. Journal
of Society of Dyers and Colorists 115:306-311.

-Tabarsa, T., Jahanshahi, Sh. and Ashori, A., 2011.
Mechanical and physical properties of wheat straw
boards bonded with tannin modified phenol-
formaldehyde adhesive. Composites: Part B (42)
176-180.

-Tuiserkani, H. and Sadaqat, F., 2012. Chitin & chitosan:
structure, characteristics and applications. Iranian
Journal of Ecology, 2(3): 26-40.

-Umemura, K. and Kawai, S., 2007. Preparation and
characterization of maillard reacted chitosan films
with hemicellulose model compound. Journal of
Applied Polymer Science, 108: 2481-2487.

-Umemura, K., Kaiho, K. and Kawai, S., 2009.
Characterization of bagasse-rind particleboard
bonded with chitosan. Journal of Applied Polymer
Science, 113: 2103-2108.

7Y

176: 273-280.

-Kim, S. and Kim, H.J., 2005. Effect of addition of
polyvinyl acetate to melamine formaldehyde resin on
the adhesion and formaldehyde emission in
engineered flooring. International Journal of
Adhesion and Adhesives, 25 (5): 456-461.

-Kim, S. and Kim, H.J., 2006. Initial tack and
instantaneous adhesion of MF/PVAc hybrid resins
used as adhesives for composite flooring materials.
Journal of Adhesion Science and Technology, 20 (7):
705-722.

-Kim, S. and Kim, H.J., 2007. Miscibility and phase
morphology of MF/PVAc hybrid resins for surface
bonding of  building interior  materials.
Macromolecular Materials and Engineering, 292 (3):
339-346.

-Liu, Y. and Li, K. 2007. Development and
characterization of adhesives from soy protein for
bonding wood. International Journal of Adhesion &
Adhesives, 27: 59-67.

-Nallathambi, G., Ramachandran, T., Rajendran V. and
Palanivelu R., 2011. Effect of silica nanoparticles and
BTCA on physical properties of cotton fabrics.
Materials Research. 14(4): 552-559.

-Norouzi, E. and Mohebby, B., 2016. The effect of
different coatings on some surface properties of beech
wood. Journal of Forest and Wood Products (JFWP)
(Iranian  Journal ~ of  Natural  Resources).
69(1): 173- 184.

-Muttil, N., Ravichandra, Gh.W., Bigger, S.R., Thorpe,
G., Shailaja, D. and Kumar Singh, S., 2014.
Comparative  Study of Bond Strength of
Formaldehyde and Soya based Adhesive in Wood
Fiber Plywood. Procedia Materials Science, 6: 2-9.

-Mo, X. and Sun, X.S., 2013. Soy proteins as plywood
adhesives: formulation and characterization. Journal
of Adhesion Science & Technology, 27 (18-19):
2014-2026.


https://www.sciencedirect.com/science/journal/01448617/176/supp/C
https://scholar.google.com/citations?user=0mHzmccAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=4mYmaaMAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=Vi2mKHsAAAAJ&hl=en&oi=sra
https://www.sid.ir/en/journal/JournalList.aspx?ID=13138
https://www.sid.ir/en/journal/JournalList.aspx?ID=13138
https://www.sid.ir/en/journal/JournalListPaper.aspx?ID=231752

63 Iranian Journal of Wood and Paper Science Research Vol. 36 No. (1)

Investigation of the use of chitosan and carboxylic acids as a substitute for urea
formaldehyde adhesive in medium density fiberboard

A. Talaei** and V. Heydari?

1*-Corresponding author, Assistant Professor, Department of Wood science & Technology, Material Engineering
and New Technologies Faculty, Shahid Rajaee Teacher Training University, Tehran, Iran,
Email: Talaei.srttu@gmail.com

2-MSc Student, Department of Wood science & Technology, Material Engineering and New technologies Faculty,
Shahid Rajaee Teacher Training University, Tehran, Iran

Received: Aug., 2020 Accepted: March, 2021

Abstract

In the present study, the properties of medium-density fiberboard made with urea
formaldehyde resin as a control sample and compared with MDF made using chitosan and
carboxylic acids were investigated. Various compounds including chitosan acetate solution,
chitosan acetate —butane tetra carboxylic acid solution, chitosan acetate -citric acid solution and
citric acid solution were investigated. The chemical structure of specimens was investigated by
Fourier transformed infrared spectroscopy (FTIR). The results of spectroscopy clearly showed
the difference in the use of different compounds. The formation of cross-links between cellulose
chains and carboxylic acids was confirmed, as well as the formation of hydrogen bonds between
chitosan and lignin. Specimens made with the combination of acetate chitosan-BTCA showed
better dimensional stability and the internal bonding of MDF specimens made with chitosan
acetate solution was higher than controls. Chitosan acetate -BTCA compound can be considered
as a successful substitute for urea-formaldehyde adhesive due better dimensional stability and
good internal bonding of the fiberboards.
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