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Data: 140001.015[c] 21 Oct 2020 14:22 Cal: red 20201021 21 Oct 2020 13:54
Shimadzu Biotech Axima Performance 2.9.3.20110624: Mode Linear, Power: 79, P.Ext. @ 2300 (bin 78)

%Int. 68 mV[sum= 13556 mV] Profiles 1-200 Smooth Av 50 -Baseline 150
137.2 .
100] 1772 &l
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80
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60 - 199.2
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o 573 712 853 201.3 257.2
60 80 100 120 140 160 180 200 220 240 260 280 300
m/z
Data: 160001.P15[c] 21 Oct 2020 14:28 Cal: red 20201021 21 Oct 2020 13:54
Shimadzu Biotech Axima Performance 2.9.3.20110624: Mode Linear, Power: 76, P.Ext. @ 2300 (bin 78)
%Int. 79 mV[sum= 15879 mV] Profiles 1-200 Smooth Av 50 -Baseline 150
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YYq HOCH,-U-CH,-U-(CH,0H); (or HOCH,-U-CH,-0-CH,-U-CH,0H)
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ya4a U+(CeHg03),+U
U= Urea
O (0}
D G G
OH
\ / + H H + H,N NH,
Hydroxymethylfurfural Formaldehyde Urea

OH

P ot

Chemical Formula: C;H[(N,Oy4, m/z: 186.06  Chemical Formula: CgH;4N4O5, m/z: 258.10

OO,

Chemical Formula: C;3H;,N,O4, m/z: 288.09
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OH NH,
0]
o) X
OGO RN YN )
H,N NH,

Linoleic Acid Urea Chemical Formula: C,gH;sNO, m/z: 281.47

PN

OH HO NH

o o
Aoy e A — ;
H,N* NH, H H

Linoleic Acid Urea Formaldehyde

Chemical Formula: CgH3;NO,, m/z: 311.28
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OH O

o OH * yN NH,

Glycerol Urea

YZA

N

H H
HN\H/N\O/Y\O/N\H/NH
o) OH o)

Chemical Formula: CsH{(N4O5, m/z: 206.07

OH
O
OH )I\ O O\)\/O (@]
HO\)\/OH + —— \n/ \n/
H H O O

Glycerol Formaldehyde

Chemical Formula: CsHsO-, m/z: 178.01

on 0 0 )OI\ OH OH
)]\ _/K/o 0 0
T N N st
0

Glycerol Urea

Formaldehyde

O O
Chemical Formula: CoH{3N,0g, m/z: 293.06
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Influence of additive of Chlorophytum comosum plant extract on
physicochemical, structural and mechanical properties of urea formaldehyde

resin

Abstract

In this research, the effect of additive of Chlorophytum
comosum (C. comosum) plant extract on physicochemical,
structural properties and shear strength of urea formaldehyde
(UF) resin was investigated. C. comosum leaf extraction was
performed and was added to UF adhesive at two levels of 5
and 10% (relative to the dry weight of the adhesive). The
properties of adhesive such as solid content, gelation time,
pH, density and free formaldehyde were measured before and
after adding the extract. To identify the possible chemical
structures of the reaction between the components of the
adhesive and the extract and to investigate the reactions'
bonds and intensity, matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry (MALDI ToF)
and Fourier transform infrared spectroscopy (FTIR),
respectively, were used. The shear strength test of the
plywood was used according to EN 314-2. Based on the
results of physicochemical properties, the formation of
multiple hydrogen bonds between the active functional groups
of the adhesive and the extract led to an increase in
intermolecular forces and an increase in the cohesive strength
of the adhesive; thereupon, the amount of free formaldehyde
in the adhesive decreased by 16.67% with the highest amount
of extract. The possible chemical structures of the reaction of
some active functional groups of the extract with UF adhesive
were confirmed by MALDI TOF mass spectrum. The addition
of C. comosum extract weakened the absorption intensity of
UF adhesive' peaks, which indicates that the extract of active
groups reduced the formation of chemical bonds, including
methylene and ether bonds in the adhesive. The significant
improvement in shear strength of plywood obtained from
adhesives containing the extract can be attributed to the
quality of cross joints and increase of adhesive density so that
the highest shear strength of plywood was 2.07 MPa with
adding 10% of the extract.

Keywords: Chlorophytum comosum plant extract, urea
formaldehyde resin, amount of free formaldehyde, shear
strength test.

F. Heydar!

H. Mansouri?*

Z. Sorinezami?®

M. Dahmardeh Ghalehno*
A. Pizzi®

1Ph. D Student, Department of Wood
and Paper Science and Technology,
Faculty of Natural Resources,
University of Zabol, Zabol, Iran

2 Associate professor, Department of
Wood and Paper Science and
Technology, Faculty of Natural
Resources, University of Zabol, Zabol,
Iran

3 Assistant Professor, Department of
Chemistry, University of Zabol, Zabol,
Iran

4 Assistant Professor, Department of
wood and paper sciences and
technology, University of Zabol, Zabol,
Iran

5 Professor, Department of Industrial
Chemistry, University of Lorraine,
Epinal, France

Corresponding author:
hamidreza.mansouri@gmail.com

Received: 2022/07/04
Accepted: 2022/11/02


mailto:hamidreza.mansouri@gmail.com

