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Background and Objectives: The reduction of forest wood resources has
increased the necessity of using alternative primary resources including
weedy non-wood plants, wood of fast-growing trees and agricultural
residues in papermaking industries. On the other hand, most of the
country's agricultural waste is consumed in animal husbandry industries,
and wood farming also faces many challenges due to costs such as
removing the roots after cutting the tree. Hence the need to use a weedy
non-wood raw material seems essential. terjin (Saccharum ravennae) is
one of the native weedy non-wood resources of the country, which has a
good distribution in the country, and so far, its potential for use has not
been evaluated. Therefore, the purpose of this research is to investigate the
chemical and morphological characteristics of terjin, as well as the
production and evaluation of refined and unrefined soda-anthraquinone
pulp from it as a raw material to offer to papermaking industries.

Materials and Methods: In this research, terjin leaves were obtained from
Gorgan region located in Golestan province. In order to measure the
biometric characteristics of terjin, the samples were cut using the Franklin
method, and then the dimensions of its fibers were measured using an
optical microscope, and then their biometric coefficients were calculated.
In order to measure the chemical properties of the fibers, the samples were
first grinded and then their chemical properties, including the percentage of
ash, extractives, lignin (klason) and cellulose were also measured based on
the TAPPI standard. In order to prepare pulp from terjin, the samples were
cooked at different levels of time (30 and 60 minutes) and chemical
(alkalinity 14, 16 and 18%) under a temperature of 160 °C and 0.1%
anthraquinone consumption, and then their yield, freeness and kappa
number was measured. In the following, the pulps were refined to freeness
of 350 + 20 ml CSF, and then handsheet paper with a grammage of 60 g/m?
was prepared from refined and unrefined pulps, and their physical, optical
and resistance characteristics were measured by TAPPI standards. Finally,
the results were evaluated and analyzed using one-way analysis of variance
and Duncan's test in SPSS software environment.
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Results: The results showed that the length, diameter, lumen diameter and
wall thickness of the fibers were 1.85 mm, 10.82 pm, 5.32 pum and 2.75
pm, respectively; and biometric coefficients including Slenderness ratio,
Flexibility coefficient and Runkel ratio were 171.14, 49.12 and 103.60
respectively. Its chemical composition included percentage of ash,
extractive, lignin and cellulose were 5.75, 2.53, 26.73 and 44.63
respectively. The results of pulping showed that with the increase of
alkalinity percentage and cooking time, yield, kappa number and freeness
of pulp decreased. Also, the results showed that refining and increasing the
alkalinity percentage and cooking time increase the density, decrease the
opacity and increase the resistance characteristics of pulp. According to the
results, the brightness increased with the increase in alkalinity percentage,
while the increase in cooking time and the use of refining treatment did not
have a significant effect on the brightness of the soda-anthraquinone pulp
obtained from terjin. According to the results, the best characteristics were
obtained after refining the pulp obtained from cooking at 18% alkalinity for
30 and 60 minutes, and also at 16% alkalinity for 60 minutes.

Conclusion: In general, terjin has better morphological and chemical
characteristics than many non-woody plants, and in some cases, such as
fiber length, its characteristics are comparable to hardwood. Also, refined
and unrefined soda-anthraquinone pulp of terjin has relatively good
and acceptable papermaking characteristics, and it can be suggested to
the papermaking industry as a part of the raw material for the production
of pulp.

Cite this article: Mehri Iraei, Hamid Reza, Afra, Elyas, Aryaie Monfared, Mohammad Hadi, Mahdavi,
Hossein, Sadeghifar, Hasan. 2022. Investigating on properties of soda-AQ pulp produced
from terjin (Saccharum ravennae). Journal of Wood and Forest Science and Technology,
29 (3), 35-51.

@ oS © The Author(s). DOI: 10.22069/JWFST.2022.20741.1989
e Publisher: Gorgan University of Agricultural Sciences and Natural Resources

\a



FIYY-YoVY tgle ULS

. () B, Gdas o
YEYY_YYAT 9] (L IR 9 wer 6,9L8 g pole S hagh 4 b

%&;};L{L ’(j;:“nﬁs

3 0 93 g ST — 10 g A2y SIOT 399 o 2
(Saccharum ravennae) (> §

P 3Bl e F g e ¢ 3 T enladesue I WUl 1l (s 40 Lo ke

GBS reb w5 ©5slS pole oK BB 5 g edige 0dSEl LSS ulige 5 pske 0g S (585 gamdils
hamid_mehry40@yahoo.com :4.LL1, .0l 5 08 S

QES b b 5 53558 pole olS2ls LS 5 i mdige oIS LS utige 5 poke 03,8 SLls it i s
afra@gau.ac.ir :alLl, .0l 8 5

Ol QB S OB S b e 5 5305 pole olSiils S 5 Cpmr dige SIS BB uiige 5 pike 0 S Lk
aryaie@gau.ac.ir :aLL,

hosinmahdavi@ut.ac.ir :asbLl; .0l 1 e Ol oEls ( pand 0dSKE35 oy o 05,8 slial .

h.sadeghifar@gmail.com .U, 1 ol ¢ Il b5, o 1y (NSCU olKiils ( MK 5l g0 50 oo so e ool

e-\.S;-_ > Jlae SleMb!
Bl Sl adsl b Sl eslinal S50 (IS oo mle RIS 108 5 able Al g g
gl 3 L 5slS Gladblany 5 L Jlm e Ol 3 s 0 s SLLS s = ede Lol Wi

23 O3S GisliS Gladilany sdes Cad B b Il sy I3 - (glldels
o, Gl Osr plaause s 4 50 o Celyy s Ksd 0 O me (gl zbe
eéu&)\ oslanl r)) })u.«vb‘ .LJ:L.'L;A 3049 u‘b‘f L;LQL;:J\;;LC,;-JJ&.;)\W

51 S (Saccharum ravennae) o 5 e, o 5 4 (S50 5,555 s b 4l VEVNT 2l gy Gl
VENA/Y 1y sl

\FXRVAVVAR: :;.élu.s @JU

0351 13,55 1 5 S a3 (a8 S SIS Sl IS e 50355 gx pE b
ol O ke el el esls 3 bl 3yse OF 51 eslizal feusly 0SU
GUil 5 M pimer 5 s S 5 slerd G Sk eon (Sasn
S sl osle G Olgea O 51 0puST w5 e sz VL 5 el 2 YL B e

S e giledels @L:.p 4 alglny

(S laslls
«Saccharum ravennae) ., ;
O 5ST = s
4045 OlS Olal 3 @815 O S a1 e 5 S r Shasy ol 03 lahs, 5 3l Rt OalS
ISl sy o) eslined b bdsed (e 5 St s S S el S s
e 3 GS 3Nl OF SUI sl (5555 sy S 3l sliiul b e 5 0 (5l
Il L gad bt Gl Sis @ aSeill ln i amlboe LOT (600

(ol Sl S Ao Jele Lol lend gl Sy e s old Ol

v


mailto:afra@gau.ac.ir

W ke 4 LA Sl LU glasylllial il 5 e 5 (O5dS) K
ot o3le 5 (ads Ve 5T Sl e sl 53 bdgad (g 551 B e
doys /) Goyas lis 5V °C gles o (Aoys VA 5 VTN Culdd) b s
walsl 3 a6 Se3 il ol Jlsy axys 5 LIS 30e w033h e 5 0 iy 0 ST 5l
CLIES o 1 e 5 o3 2L YorkYe Ml CSFE Jly, ax s b LadelS ox
la S aabsl 55 5 e 1o g/M LIS L oSlecs JElS et m VL 5 els YL
@B Cales b @ Seslll LU glas bl Lan Lol zeslie 5 (o5 (S
o5 SPSS i3l 5 Laoma 53 S5 5 b oty g Osasl Sl eslinad b Jol

ROUR S RS

NAO MM o5 5 SU ol s Cualsed 50,8 Jlad Jlad (Jsb a5 5l 0L s laaddly
V:’.j"a cﬁ)rﬁ)é vij"a JAL} LSJ:"ﬁ" v.:\/»p}‘Y/vo l,lmJO/YlY l.lm g\'//\\/ l.lm
5 YUNY Y/0Y V0 5w Y 5 i | sl slge 2SSl ds s Jels O
Ole 5 Cold3 Lo ps ilsdl boas sl OLAS (g5lu e 51 ol @L:J D Ao,y £EAY
5 oYl as sl ol @Lﬂ e ol als el s Sl y LIS sue sl sy
Sl S5 il s Sl Jals canadls (il o Sty Oles 5 LB dsys 15l
ol Bl s s s U s &l}élh‘@u@@jl{.zﬁ&ﬁﬁﬂ.&&}&a
s g bme U VL Sl Sl eslinad 5 o Ol il &S Jl s sssl
el S bl e 5l el OS] ST e BB e )

A ol adds Ve ode 4 Ao 53 VT L s 5 als

ol & o 5 abeoed 5 (S350 sn Sl Sis 5l e 5 oIS sba 1 S A
OF la S5 OUI dgb Ogmen 3lpe (Fp 3 5 033 S gzt OLLS
US| Bl S s iz Bl 55 OB nom S S b el B
FrAE 5 o bl LIS G Shy 5l s e dBoRYL 5 iRV,
b @ LB e W5 Gl sl el I o Ol gea | Ol Ol e 5 05 L5

Ssedslely giledels

Gl S s sz (VT2 )) G 3 Bolo (i g9t csolodaza 0 pite )T ol 31 Lo ez 1l (6 0 0l
M 5 Caz 6,9l 5 pole (slo oy 4 i (SACCHAIUM FAVENNAE) (x5 5l oddod g eST oS logus B8 as
YO-0) (V) ¥Q
DOI: 10.22069/JWFST.2022.20741.1989

@ S Oy © OB b @lie 5 55,5LaS psle olRails 1500

NC

YA



O)Se 9 (1! 5 e Lo juon | o 5iS 1 5H-13g JEE ol S S a9 (o) 2

Rgwe 3 S ey b (giledels (gl eslanad
S s 4 Ol S s (8 5) 35e
Cad e 5 () M b mlan [ Sais
o olsjc,uf oS Ale (53,5158 glasilons (sl
Sle adsl esle ol IS5 b als laeslg sl
gl A3 S5 S S 50ka a3l e exlse A5
Sl BB e Sl S b e s
slassis Sl e les Olgi 5 035 sz b
ol el GlosES s e e Uy S
s VbS5l S0 s el Joily
Lol s obrle cald o5 Ol o
Olgea OF Ga Sy oSt 5 adly sl
5 et mleo 5o eslial lp e me S
bt S ) @S5 e o S
wsl e (v JS2) (Saccharum ravennae) .-
—dlds e psm e S S s S V)
Some $lop s b (S jallamze oS Sl 1)
Ghle 53 o9 Sl (S5 208 5l &S ol it
g Al Ol OIS ) 5 piS il
ey B a5 ey Sl (s eleods
Demed 3 Skl eSSl Ol
O s 53 Sk sl ele Sl iy el
D3 i) 3spe 15 0T Jowily 2S5 et mlo
sl osle Ol poas e G Joily 2Ll g 0l
et g Sy oL BB 5 e mlo s
B et s Shs oemer 5 S0 s
LA aibe oo o 3l ol 5
Sy sk pl 3 i SE Sl 4 e
e 5 e S Gled 5 (S50
1y boges) 08I Bl s 120 sl S
Sl 5l s e LS 5l LS e W
@ 5 A) (o ealinad 028113 g b 135
S G LSS S e o U1 ) ol
Spg Al osledels sbolles o STl

¥4

EVRT

Y pams o Sl G5l DN puame 5 L2

GRIBL L s e e gl esliud 35 g
Sheslial ¢l Sl glols (Comex 0338055,
S o ol b e il a5, OV g
bl 30 o ol s b Ko e oS
SN gz S 5 (6l 5L 5540 4l enle wﬂb Sl
(rmelan ) JYs 4 5 ey S 4 5, S
(Y 5 V) Al oo axlge Cosgdous b AOT I oslizal
b gl el sleldy 5 A1 e, Kl A
OLlS Sl eslewal 5 cis Jols i ol 05 50
GBS LSL ($3liS slableny d Jln
Cobl ) anb s 1055 s b OLS
Lilin G asm et OIS 5 (W 5 oS
s OB sl s 05 ey ()
e Ll (65,5LeS slakiley HL.ZJJ\@)M
S 5 et My S ) A8 oS 5 S Gl
slge aS Wlesgas iS5 5 edls 13 L5l 5,4
SHOls e 5 035 sl 5 eelin ol 51 S
abe alsl ol 5l sy ol sl Lol
S eslizad Ll €0 & X)) 350 eslizel gledsls
s il oy sage S L 5wl ]
O S s 4 0,5LaS Sl (ol Jas o
ek Sl ey S Al Gl a by e slaa e
5 edsel A3 Jlm s Ol s ol 4 pldl O
e 3 RS mlo Lol 0L, 5l S e
Golals mls (558 atilany 5l sl oL
e Sheslial G Sde IS0e 4 g Ll e
s ol Bl Wl cadb s s o
5 S 3OS ran x| el
5 s gl 31 ol JEIS a6 Wlos ga 1S
Sl 5 oom oupin o bed Gl Sk
oam dolie g b Sl o Sl 15 Lol

1- Miscanthus



VEL) ¥ 0)loud (VA 0,95 (SR> 9 09 (55918 9 ke S ldg s & puld

SLIES b Shs oW Lt ol e
ol 5l Jols gl et 5l eliesl

\L.A‘a.iﬁﬁw;)‘)é&h))‘éjyﬁ@u“uhm

2 bges 8 B meglie 5 golle sba Sh

)‘JS oslaul S0 els 9 J_...o.>- le.&ul;-)ls @Lo.‘;

LB 5 adass 55 431, (Saccharum ravennae) cnax 5 olS » guai -\ S

Figure 1. The image of Tarjin plant (Saccharum ravennae) located in Gorgan region.
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Table 1. Different levels of alkalinity and time used for cooking.
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Figure 5. Density of pulp obtained from different cooking treatments.
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Figure 7. Brightness of pulp obtained from different cooking treatments.
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