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Abstract

Background and objectives: One of the most serious challenges in the world and our country in
cellulosic industries is raw material shortage. Therefore, the need to find alternatives material to
forest wood and resulting lower wood harvesting is necessary. Lagerstroemia spp. is a decorative
bush that has many species and after pruning has a large amount of residues that can be used in
the production of particle board, etc. In this respect, the morphological and chemical properties
of Lagerstroemia spp. wood were measured.

Methodology: This study was done according to ASTM and TAPPI standards test procedures.
The biometric and chemical properties of the fibers in the longitudinal axis and at intervals of 5,
50 and 75% of the height of the stem after peeling have been determined. Chemical characteristics
including the percentage of cellulose, hemicellulose, lignin, extractive materials and ash, as well
as anatomical parameters including fiber length, fiber diameter, lumen diameter and fiber wall
thickness were measured and based on them, entanglement, Runkle and the flexibility index was
calculated.

Results: The results obtained for fiber length, diameter, lumen diameter, and cell wall thickness
of the Lagerstroemia spp. fibers were 0.66 mm, 16.64, 7.76 and 8.78 microns, respectively. The
averages of slenderness, flexibility and Runkel ratios were calculated as 40.1, 46.67, and 226.3,
respectively. Also, holocellulose content (81.3%), cellulose content (53.15%), lignin content
(21.28%), extractives soluble in acetone and water content, (5.87% and 2.47%) respectively and
ash content 1.54% were determined.

Conclusion: According to the results, Lagerstroemia spp. fibers in comparison with other species
are a good raw material for manufacturing of cellulosic products.

Keywords: Lagerstroemia spp., raw material shortage, cellulosic Industries, biometric and
chemical properties of fibers.
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Table 1- Chemical components of garden species used in wood and paper industries

Species Cellulose (%0) Lignin (%) Extractives (%) Hemicellulose (%0)
Plum 43.95 25 4.75 26.3
Pomegranate 47.45 23.6 5.12 23.83
Fig 50.2 245 15 23.8
Almond 43.85 25.26 10.3 20.65
Orange 48.25 20.6 35 27.65
Mulberry 48.5 21.3 9.88 20.32
Apricot 47.75 234 2.9 25.95
Seedless 50.85 25 4.08 19.57
Apple 42 28.3 6 23.7
Nectarine 48.4 234 4.46 23.74
Candlestick 51.3 24 3.1 21
Walnut 45.45 24.1 2.14 28.31
Pear 43.8 25 3.78 24.31
Cherry 43.55 205 8.07 27.88
Saffron Peach 49.2 23.7 4.83 22.27




e S S S ns s

oo ¥ U Y o Ll S 6,8k 690 ;\.ujmj 3l
Susle F7 t&.‘)\ 5l asx aiy dob oo s ol e
Ao & cuwl Al w5 wlaws (ool Hlade glyls
:)3.4...)yﬁoa}wﬁyj:{)a\)dj\w&w\c,%.b'\é
6\.&§j3 AJJLL.AAJOMUA\ B ‘3)0,[\)" ..b\.) )\JB SR

-pe.}bj.&;‘ G5 65 et 5 S esm

L b9y 9 Olge
0‘9.0
o5 &S ali 4

Lagerstroemia ) 5 455 45Li w sae 0+ sluws
LYoo ks, sl Ar Job buga b (spp.
ssba plhasle plal (S s bS5l sl
4 baslaw ola oz b a5 ey ol
(S 4 Lo Sl 2l 1y 5 Jame oyl
s w Feoolw p wo Scwy aslo e Ve slas
Gz 3yl 4 e OWlas g snlasl sas Sy

Lo bag

b 09,
e il o 5 S slad (s 51

o) LGS I Ssesl L s Badms ol Lo
Jie gand byl & 5 g EAC SRR PR AW
A5 O b a4 by e Slasee G450 Gl s S
‘SoP AJ; du‘ a)‘ﬁﬁ w\.‘,udjvj).\u bfa)kﬁ‘du‘
(M)Q \'Z0) 9 O A2 o O) 43\ &\.{U)\ Y PL 6}‘5/°j\x‘
s e Selnl Lohiea 5 sk pa ol
J}L [GVE S MJ.S 9> o)\.,\.o‘b LsJLQM\j ‘b.,\.wJSJ
DY L5 Cas ool b ae lme iy elas
A0 9 O A2 Hd 0) CL’U)\ Y BEIE) (A}\f\)&- 4.5-\“]“ ‘ﬂ)
oo b gl s p-’“‘;é o 4aks A €t (aa)s
Ao s gl a il 4 s sl OUW ag ISUL S
6;")‘)'3‘}:::5 2ue YO g 5oz 9 b 0 olaw 1SS

Yy

Jsb oSle (Y-YY) 4, 5 Hasanpour tichi
Gl Sl elps culins 5 Jol o jis Jls S s
095w YV/YO o Jo VOV )y i 4y O S50
235 S a3l s See /O 5 g S VA/VY

o s S a4 (YY) o, 5 Kool
e Sosba sty 5 258 bl cany plews
i VL PR RS EA s E 3N [ PURPRC. g A
538 el ko5 Vo /¥ 5 0/Y /AL DY/AY

oo 5bl oles adlas 55 (YY) ol Kas 5 Oladi
8 Sy a2t ol 4 o2 S o et 5 (S
Calies 5 S o G O b il
05,5 F/N 5N /N XN/Y AYS/Y 5o W el
oAl 3l se 8 b olie Sl pntan
aoss ¥/8 5 VN XE/N XN s o4 mSl
A S el

S s Jsb Kl (Y1) o) as , Gorgi]
e Ay Slaws o SU o)l Culs 5 6 e
Lo S 5,18 s Sl O/F 5 /Y NA/FY AAAA/Y
P bola plat Olosar (o She ) s osde
B D P ST N CP R JE I PPpRE-
A3 6 Se3ll as 3 V/O 5 #/AY XN/ XY/0

s Sy adlas 31w (Y210) o,8s 5 Nosrati
Wl 33 o bt 5 (Susd (Sl
Sl esls Calins 5 oo s ISl Job Sl
O/ 5 YV/V X¥/0 AYYA o4l Slpas g
53 sk gl el 3o S Jsbe S0 5 5 S
A& SV/AN X /8 SXNO s s )y 2S5 o sial
Klos S 18 as s

au,ly <l)ls (Lagerstroemia spp.) ) s ass 5o
o loas 5 58 Wl B S el ol b
Sz 50 8 s o b ai) e A Geeatoe
cwlle (o 038l ad) b i WU Lo 5 240
S SF Ay e osbe 5 el bl
SYsb Dl (2045 S 0593 45358 g0 o puine Sl 3



Y

S s TYCF 0m —AA sylmbend § llae o) 5l
oLl TAPPE el T TYAY 0M =AQ 55 luiland b 5ol

&obol Julowi gy 325

5 O sb) s W S s 4 L e slaesls
5 dole el 5 OWl o]y culins o im 5 Gl
5 ool pasls (S0 pasle Jls gl
Yoo s sl gl Y s ol s (JSSl,) pesls
A Jodod gay s ol s ] CJL RSB
Pl (Sls lanals aim g0l b LeSile avlie
R

Srasm b S3s bl 4 @l bl

N DIEE R LN sl 5o 6,5 58 sbasls .

23 5 00y Jbaliae ol o)l calis 5 SUI b
(Y Jpim) G lsline 32l oyl 3,050 S

¥ooles 4 ol ) B2 5 G ple Olidod ol

L}b\"‘ 9 J&\) ‘ﬁ)ﬁ)é L_;th,a.';\.w .u\i);/
A Ao ¥ Y Jalgy 5 slinad | s s Uan

;J)PJ&)JUAJ-L‘:L/d (\)AJ:;\)
i b Bl jasle = ¢/ (Y) alal,
JSil; pasls = 2W/, (1) ada,

5 o B3 C s hid . Jb L gl s oS
el o)l Culiio W

ot s SHe (o)
o5 Sarlim plars OS5 ol (LSl
b oglle okt o Soslal as olal LS54 s
M =00 s,lukal b gllae ok D VY- F-0F 5,lxleu
slee TYYY OM=-AA syl b glae &3 TYVY

S5 &5 S e ool oSle - Joox
Table 2- Average biometric properties of Lagerstroemia spp. fibers

. . Cell
Source of  Degree of Fiber _Flber Cavity Ce_II Wall Entanglement  Flexibility Rankle
L Length Diameter - Thickness
Variation Freedom Diameter Index Index Index
(mm) (nm) (Hm)
(Hm)
Treatment 2 0.001** 0.062ns 0.060ns 0.047* 0.079ns 0.635ns 158.274ns
Error 6 0.00 0.012 0.120 0.023 0.008 5.040 128.277
Standard
o 0.0057 0.043 0.14 0.061 0.037 0.91 4.37
Deviation

ns: not significant *: significant at 5%

ol o {L&:,\ e I VR E OV NV Pyt [ R N W0

el el SSosba b e 2l IS asls
)\ Lg))‘ ‘\"}g ‘i"'\*"ﬂ du\ “5 vﬁf U\fo'“ a.,\AT Cawddy

**: significant at 1%

Sl b s e samlae Ve s assl el
Jsb i) (al 3l b aSissbay 5 o i 5las SUI
a)‘}{é w\M}MbMGdU\J}L ejfw-JkéjJ.B



o S S S ns vy

6\)\3 Loy Yo CUUJ\ B g&J)'\“" n)‘j.lé Sl PL L)&';\.w ‘J}'\“‘ bjé.‘:- JB ‘JU\ JB ‘A_BU\ J}L L\;J
) 03 5 ﬁb‘.ﬁ.c Oy 9 o0 0 t\.é.';)\ 3 L;ﬁ.lid\kx}\ ua;-\.ﬂ 9 ufq.é)(,.a).:

0.69 -
0.68 -
0.68 -
0.67 -
0.67 -
0.66 - a
0.66 -
0.65 -
0.65 -
0.64 -
0.64

0.68

0.66

0.65

Fiber Length (mm)

5% of Branch Height 50% of Branch Height 75% of Branch Height

05% of Branch Height #50% of Branch Height m75% of Branch Height
18.0 - 16.75 16.6 16.5
° 16.0 - ? HHH
% il
IIIII
Eg 14.0 - i
(5] [ |
52 Lo i
28 it
S e
2= 10.0 - a ’p I:b 87 87 B89
§= :' 78 7.7 76 T
q"g 8.0 - 1! — il
£ e e
T8 6.0 - i i Hr
3 It b aib7 b
T 40 it N :
i o
2.0 1 It It It
IIIII IIIII IIIII
00 IIIII . IIIII . IIIII .
Cell wall thickness fiber pore diameter fiber diameter

J}L‘“ aj‘xbuw;bﬂ:ﬁ‘ﬁ“}}b JAL&‘SJ}J‘ »Lz,mul.:]\ dﬂ}fow—\ Jg.l
Figure 1. Biometric characteristics of Lagerstroemia spp. fibers including length, diameter, pore diameter and
cell wall thickness
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Table 3 - Biometric characteristics of Lagerstroemia spp. fibers including entanglement index, flexibility index
and rankle index

Sampling Height Entanglement Index Flexibility Index Rank Index
5% of Branch Height 41.29 0.46 2.32
50% of Branch Height 39.92 0.47 2.25
75% of Branch Height 39.10 0.47 2.22

1 Hemicellulose

Cellulose
™ Lignin

3 Extractives
soluble in hot

water
Extractive
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acetone
1 Ash
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Figure 2. Chemical compounds of Lagerstroemia spp. fibers
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