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ABSTRACT:

This study aims to perform experimental modeling of a vacuum
membrane distillation unit by using an experimental and using
Mini-Tab application, where a polymeric membrane was used in
the form of a plate and sheet in order to separate a brine solution of
NaCl salt that simulates seawater, and was obtained a distillate with

high rejection coefficient.

The most important factors affecting the process were studied to

form a simple mathematical model that simulates the process.

Keywords:
Membrane distillation (MD) — Vacuum membrane distillation

(VMD) — seawater desalination — membrane applications.
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G 47.50 80| 003250 1.50 1933
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E(L/m?.h) P(bar) | V(cm/sec) | C(gr/L) T(°C)
1.217 1.5 3.25 50 40
1.733 1.5 3.25 50 43.75
2.367 1.5 3.25 50 47.5
3.117 1.5 3.25 50 51.25
4.083 1.5 3.25 50 55
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E(L/m’.h) P(bar) | V(cm/sec) | C(gr/L) T(°C)
2.467 1.5 3.25 20 47.5
2.417 1.5 3.25 35 47.5
2.367 1.5 3.25 50 47.5
2.3 1.5 3.25 65 47.5
2.2 1.5 3.25 80 47.5
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E(L/m.h) P(bar) V(cm/sec) | C(gr/L) T(°C)
2.283 1.5 2 50 47.5
2.317 1.5 2.625 50 47.5
2.367 1.5 3.25 50 47.5

2.4 1.5 3.875 50 47.5
2.45 1.5 4.5 50 47.5

44




(L/m2.h)daliy)

Fadl) dganall jale 3 agaad) &) gl ikl 3e 2 2023 ale 5 aml) 45 alaal) Cad) dealy Alaa

Gl Jpanll Jiay 3 Sl Jadl sy o3

Aoyl g Aaliiy) (483
2.46
2.44
2.42
2.4
2.38
2.36
2.34

2.3
2.28

2.26
15 2 2.5 3 3.5 4 4.5 5

(m/s) Ae
s Ao pually a1 oy A0 1(20) IS

) li o ) el apmgs Al 52l ash ol el 3ol 4l Bl
ek ) 3O Aa Al Cile s (graed L)) Culs (e oyse ol
Gligia Jlim) die s ¢ Liall diadle dpoa Aida (€50 il o Liall 20 adlall didal)
Asall 585 ading hba (e and 88 AL deall Ank o e slall iy
i Al e el Jslaall 5yl dadal) oda cliialse ¢5S5 GlA Lgd Alaiall
Ay o dakall oda ASLaw gty Qlladin) sallay ey Lo laay S5y 3)hal)
53l of la Badl ahal) Aajay Jaially dlsall 585 e L) Clialsas Gliyad
Lae S5l dpaall dadally 4phall daal) daudall ASless Jal o Jand Cogus depud)
Dladly salall JES) sy 585 il (lall Cllatind) sl (e Caidan

Al alay ML sl dea e o L) Culad 40a0l) Jolase Jass (1

45



syhall Ay il Aaph (i ealay) & LM Guila (e bal) LAl o
A(5)dsandl il

Al e Bl Cuils e Jaruall s 60 (5) s

a2l Jaiaa g Y ) A8 £(21) I

E(L/mz.h) P(bar) V(cm/sec) C(gr/L) T(°C)
2.3 1 3.25 50 47.5
2.33 1.25 3.25 50 47.5
2.367 1.5 3.25 50 47.5
2.417 1.75 3.25 50 47.5
2.467 2 3.25 50 47.5
20321l Jazaa g doaliiy) ju A3
2.48
2.46
2.44
5 24 .
i 2.4
= 238
NE 2.36 2
= om; ~
.o
2.32
23 [
2.28
0.8 12 1.4 16 1.8 22
(bar) bzl

a5 Jaruzall 3045 ()5S goadaly o o 1305 Al e Jaraall Bl il aadly
Ll il of Aadl oy a3 ailly Al ala o arall 3 (5,8 5003

46




Fadl) dganall jale 3 agaad) &) gl ikl 3e 2 2023 ale 5 aml) 45 alaal) Cad) dealy Alaa

0sS OB Y) LEP (e el o vie Jaall wiay s cudaill aae oyl 3g0as
AL Al Jalsall (e gl Jaiits eSS0 lal) (i) Jalaa dad et ol
Jaall (& mlall (b)) Jalza IS Cum i) o Lall 32 35185 o Jguand)
1(99.2-99.5%)
t&luagil) -5
Jslae dallee dal (e Cand) 13a 8 Jalall Jliall el 2y &5 )
JaY dleall 038 ehal Adiiuall ciluhall 8 Sy pladall ld il
(A alsad illae
Slie i A o Jlial) i) e 550 Auhall sda 8 5 il m
oebail Adeal AT i Ay bl cluhall b (Kayg Jalas
il
Jeiasall & oS Labai@y) Zalll e 5800 duhll oda 6 2y ol
e e dlaal) dualiail Jla)
Al Jiiwal) & (Sas At dalse aul e dubal) o3 Copcil)
iSlaw (o s Ll Cliiay gl Jaia Jia) (a1 Al Al Jalse

(Amsdsna s Aaaliag

47



References:za 4l -6

[1] D.Winter , Membrane Distillation - a Thermodynamic,
Technological and Economic Analysis , University of
Kaiserslautern, Germany , (2014).

[2] M. Garcia-Payo, M. lzquierdo-Gil, C. Fernandez-Pineda,

Wetting study of hydrophobic
membranes via liquid entry pressure measurements with aqueous
alcohol solutions, Journal

of Colloid and Interface Science 230 (2000).

[3] S. Ripperger, Mikrofiltration mit Membranen - Grundlagen,
Verfahren, Anwendungen,
VHC Verlagsgesellschaft, (1992).

[4] D. Winter, J. Koschikowski, M. Wieghaus, Desalination using

membrane distillation:
Experimental studies on full scale spiral wound modules, Journal of
Membrane Science
375 (2011).

[5] R. Schwantes, A. Cipollina, F. Gross, J. Koschikowski, D.
Pfeifle, M. Rolletschek,
V. Subiela, Membrane distillation: Solar and waste heat driven
demonstration plants

for desalination, Desalination 323 (2013).

[6] A. Kullab, Desalination Using Membrane Distillation -
Experimental and Numerical Study,
Ph.D. thesis, Royal Institute of Technology, (2011).

[7] S. Kimura, S. Nakao, S. Shimatani, Transport phenomena in
membrane distillation, Journal of Membrane Science 33 (1987).

[8] P. Onsekizoglu, Production of high quality clarified
pomegranate juice concentrate by
membrane processes, Journal of Membrane Science 442 (2013).

48



Fadl) dganall jale 3 agaad) &) gl ikl 3e 2 2023 ale 5 aml) 45 alaal) Cad) dealy Alaa

[9] R. Bagger-Jargensen, A. Meyer, M. Pinelo, C. Varming, G.
Jonsson, Recovery of volatile fruit juice aroma compounds by
membrane technology: Sweeping gas versus vacuum membrane
distillation, Innovative Food Science & Emerging Technologies 12
(2011).

[10] R. Schofield, A. Fane, C. Fell, R. Macoun, Factors affecting
flux in membrane distillation,
Desalination 77 (1990).

[11] A. Hausmann, P. Sanciolo, T. Vasiljevic, M. Weeks, K.

Schroen, S. Gray, M. Duke, Fouling
mechanisms of dairy streams during membrane distillation, Journal
of Membrane Science
441 (2013).

[12] M. Tomaszewska, M. Gryta, A. Morawski, The influence of
salt in solutions on hydrochloric

acid recovery by membrane distillation, Separation and Purification
Technology 14 (1998).

[13] H. Udriot, A. Araque, U. von Stockar, Azeotropic mixtures

may be broken by membrane
distillation, The Chemical Engineering Journal and the Biochemical
Engineering Journal
54 (1994).

[14] M. Khayet, T. Matsuura, Preparation and characterization of
polyvinylidene fluoride
membranes for membrane distillation, Industrial & Engineering
Chemistry Research 40

(24) (2001).

[15] S. Bandini, A. Saavedra, G. Sarti, Vacuum membrane
distillation: Experiments and modeling, AIChE Journal 43 (1997).

49



[16] Z. Ding, L. Liu, J. Yu, R. Ma, Z. Yang, Concentrating the
extract of traditional chinese
medicine by direct contact membrane distillation, Journal of
Membrane Science 310 (2008).

[17] A. Alkhudhiri, N. Darwish, N. Hlal, Membrane distillation: A
comprehensive review, Journal of Desalination (2011).

[18] M. Abu-Zeid, Y. Zhang, H. Dong, L. Zhang, H. Chen, L. Hou
A comprehensive review of vacuum membrane distillation
technique, Journal of Desalination (2015).

50



ol g L Aol s 2023 de 5 amll 45 alaall ayll dasls Alaa

daly gle (ygylall g9 dalyll ylady yaSls duulys
graumeall SaGlall 145,41
PORREIRS R FR 1A
sl oy — gl iy Sl g A

ke Gy 185581 Gy

:t_\a.\.‘:' .’uaila

palall L) plad 4 dulially sdiedd) sl ST e dalll asehe o
)l amae ol Ll rmn Al Galsll aal e 0 S )Y Aal) daalsg
Dha JL s dagpe e el maal maaea JSG Ll L8 Y Lexies
GLL s ) Uay Al leies Al L) paas e Lagpad

.5l

il Ol (A aadieall A ek Leie Jelse 3amy olaiy¥) da)y badigi Bale
Crline cpess OLEAL Caadl 1aa 8 L Sl 13a 2l dal gy caladl Gl
aaly sl & sine ()8 il AV il iy leasa] L8V (4
Ot £ L) 3 LS ((pilide daly g)laie aladiulys g Susl) CuSlall & 3l day)
Ay cagdiall HlaaY) ehaly 15l Gueshie o Cally oY) dal) andil (ala
el DA e dlid) @blaay) dasinly Lilaa) Ul dallas g ol
Gslall Jeels¥) daly e e 5T sl jlaid of Laay dagillys <Spss

o)Ay daranal o (Al (g Sl

‘)Au\ whﬂ\q@&m_ Glla e lanyy) daly MA\)S\ Jlaia cuj)ﬁU\ %Ama <lalg

51




Sl cuSlall o35 ) da) ) e g it B Al lakae 8 A o

Study the Effect of Pattern Ease on the
Wearing Comfort of Military Jacket

Abstract:

The concept of comfort is one of the most complex and sensitive
concepts in the ready—to—wear sector, especially the Wearing
comfort, which is one of the most important characteristics
pursued by any fashion designer and when not properly met, the
clothing becomes uncomfortable and may pose a risk especially
when manufacturing functional clothing, including the case of our
research that specializes in military clothing. Wearing comfort is
usually related to several factors, including the Ease allowance
used in the garment’s pattern. In order to study this effect, in this
research, we chose two different types of fabrics, one of which is
national manufacturing and the other is imported Korean fabric,
then designed and manufactured four models of the military jacket,
using two different ease allowances. A special survey was created
to assess the wearing comfort. Volunteers were sought who
performed the desired test. The data was then statistically
processed using appropriate tests through the Spss software. As
a result, we found that the ease allowance had a positive impact
on the wearing comfort of the military jacket that was designed

and tested.

Keywords: Pattern, The Ease, Wearing Comfort, Military Jacket,

Ready to wear
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3D GEOLOGICAL MODELING OF Al-
Ghab Depression — Syria

Summary
Oil and gas exploration operations are of great importance in the
oil industry especially in light of the difficult economic conditions.
Because the exploratory studies carried out in the AlGhab basin
are few and they showed the presence of an organic material in
the Korshina dolomite layer at depth 2340 m , that has a good
reproductive capacity, but the temperature at that depth was not
sufficient for the thermal maturity. We used modeling in order to
clarify the geology of this area and to determine the most
important part of oil exploration.
We build a three—-dimensional geological model of the Korshina
dolomite and Quammchouke surfaces in the Al-Ghab area .This
is based on the two— dimensional seismic survey data available
in the Syrian Petroleum Company, some of surface reflectors in
seismic profiles are not clear.
We used the tectonic maps of the region through our model , it
was found there is a deep sedimentation center in the south of
the basin and alarge variation in depths between the south and

the north of basin.

Key words: Geological Model- Al-Ghab Depression— Korshina

dolomite —Tectonic Maps .
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Studying of the properties of Agave
Americana fibers

Abstract:

This Study display the characterization of Agave Americana fibers
which are long plant fibers with a length of more than 2 m. The
fibers were obtained by two methods , the first was by immerse the
fibers in distilled water, and the second methods was by immersion
process for cut agave leaves using 10% Nacl solution for a month.
The extraction process showed that the first method was better in
easy to pull the fibers out of the leaves and reducing the time
required for this. We divided the fibers into three sections, upper,
middle and lower, and then the diameters of the extracted fibers
were measured using an optical microscope, and the mechanical
properties wear studied using the Testometer.

The results showed that the fibers of Agave Americana have
distinct characteristics in terms of strength and elongation,
especially the fibers of the middle part of the leaf, which are
characterized by homogeneity in diameters.

Keywords: Agave plant, Agave americana, Nutural fibers, Fibers extraction
Mechanical properties
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Study the Effect of Cellulase Enzyme in
Denim Fabric Shrinkage During the
Finishing Process

Abstract:

In this research a set of experiments was performed on 100% cotton
*denim fabrics with a turbine spinning system, a weight of 433 g/m

and a % twill fabric construction, in order to study the changes in the

denim fabric shrinkage during the finishing process using cellulase
enzyme at the ambient temperature.

In this study, the parameters of the effective Denim washing
process (temperature, enzyme concentration, enzyme process time)
to determine the best parameters for reducing were studied

shrinkage of jeans .

The results showed that the Finishing process by using the cellulase
enzyme at a temperature of (30°) and a concentration of 1 g/L for a
period of 30 minutes, has given the best results for shrinkage rate,

tensile force and the grams per square meters (GSM).

Keywords: The shrinkage, Washing Process, Cotton, Jeans,
Cellulase Enzyme.

130




sal) wijl dhas 3 ke ghag . 2023 ale 5 aad) 45 alaall Gadl daals s

1dania—1

alialy By Uy 3 Al clelinall ¢ Baladl (oSl deline e
emnll age ST e Ui 1y dunloa@Y) sLall & gl skl da s yaiose
Jalgall JS gl delicall sia e oaililly cpatiall Ll L) 5% Las sl
gilly A galal) ¥y Gyl i g Ll G e Lealadl dysgally e

Al lilasyly cluhall 0285 L 13a s G sl Sl

oS alaialy Jas Uil Gl Jsall culaloal 8 Lgm 10 () delivn (all
alall dungi (gyg all (e emnaly ALY gl 8 allall haiall Gl b dialay
sha) Gub (e ApaliY) 3Ll a8)l deliall el s dail A5pal) Luagl Sl
craal ady ¢ iall Sl il S nal) dndl e dabiaad) cilallealy <)

LoDl it cldee Gan o ledl) Dueatl S by Gisadl e sl

s pad) Ladi-1-2

e 2 Uil taats Lialle 48 jaall 28891 aal e 5aaly (anall) Juall Lsdl
Lt Aallal) Ao gl (imyiig dsallally Aol (3151 (8 adindl) bl paen
dpand) il s o Ll asenall Jaad) e ol QWY e siie Al Ll
et ) Aleall GBSl (o i 2 f Tin Bl Sy san] s AiA

gl Lalal) cluliall Clagens Lo il s (358 asen

- .

il sl e suad) cladl bagid (e gt ¢ ikl i e Ble anall T G

131



sLey) Dlae JMA Siall blad (Bl B 3Y shacd a3l il A 2

GRSy iy ai-2-2

el sl aladll sl 3 s adl e el " GELST mllaias Ciypat oSy

[2]. (CALSY) (coms Al L8] 53 2] (8 sl 134 (6 G

Gsie (A W b i) edle i salall pedlal delia 5 S
Andl (Ll (s lggnlst (A DA Gans da e WY isllaall il
il e o ol 530 e Al Loy Sl

ALY Eigaa wluud-3-2

iy A 2l olad) 8 el diays dgmal) da J8 (il e 33 Gk die
sl da dgat o LAl el Ledly gl s ) Ladie ¢(3aY
G Adayll Aadleall o L8 281 e dpaed) 25 2 call palilyg i) Liy o

[31,[4] -zl (LY ol uandl oo 138 AT ) lee (e Lganas iy

s ysal) Aalil (o LS gt

355 Jedls e 00555 (A GLIY) (e Ao pana (g Apsllind] Akadll LYY (5
AT 3hlias sl Glabiall sl Lede 3l d)sie daliiia (3halie ) lebn Lok
05 L Wle adl s 8 (AMOrphous) e 45l e daliiia ye 4l5de
f)p5al) 3halial) 8 dalaliie Waasd Agysldl 3haliall 8 dylsie 4g55lled) Sl
Ll Lo Tanas anas  JUillys ole le g Leasip e Jandl sa aall il o) il
Sills Lo Lo lgmay (358 Judladl GY3Y 23 die (i yati 45001 (3lalial)

[4]. LA Lo

132



sal) wijl dhas 3 ke ghag . 2023 ale 5 aad) 45 alaall Gadl daals s

Sshl) cpalaty) & Gilall aled 8 uss ] o gy e dallall LileSS)

i illac s s LY ly delall ililee 555 Capn Anllaal) ilae Anfis inall

[41,[5]. el zuud) sl e udlal
rcasl) Lle—1-3

Lllea (ailiad Gl ol 58l (saniadll lgeating Al dalladl &
COSlgiuall 8 (e A2 ya g Bian

e Laxiiall Ll lallaall (e 2alsS (asl) Saad) Gedle Jiud Capal
Jany ala jelae 31A1 (Dl delin cilelad 8 aaaid iy aady (3l
oy o103 Aagye e asiall Gedle (b ccnSl ciladle (s Agpas el
zliat 13 L caal) Adee 08 LSV 8 535 gall Apdiil) alge A iladl) ADla
Aalys Adlus As yas Aagad LT Lelaad Ales allaae () (bl ISy Gl
Log dpallall 35uadl 3 3iall (Do daliy (edlall aaS dsn s conyfii Lol D
Glapana’ Jaa) eill Jslag ceeall el Glllaall wopud) jueill bl o0 2e
[1] ddbide dae Goba plasinly il el e saaa oLl

[1]:cagl) kb ¢ l5ii-2-3

co Ll 43) dlee .1

) dae .2

coandl) Jut .3

(pumic stone). lall jaa aladinly e 4
eyl caws L5

133



sley) dlee JMA Shall (iled (LS b SY sl a3l il 4

caspmlisll Ciliaia gy Jslaay L2adY) &0 .6
Lsish @aS L7

ol cag .8

Sl il Alalyy a9

3l el 5yl 10

saaiall olfie e Wabsad) ausil aladiiad a3 cuad) 13 B

ity A el s aally Jastll ae Djlie 430 dadleal) daly) dag -
ALl Jals jaal)

Vbl dallae Al 8 Suall (udle (e jaal) LUaS AIGY Cagl) g -
LAY e Jue e D8 2L Asdlaall any Calal) Jué Ciye 232 50 —

Galaadl Jlaal (e Glahe IS 30 Jae a3 e Sy 4eS Ja3 o Koy -

LNV ey Gali Al sl Jdulis ) Al 3 o Lae ol o L
ol oSl e il Alall Ayl duaidiall AEKI-

Cailly 5535V nll ae Aijlie dndipe A ) Aald fpgail dalall e
o Lally

[61[12]. (oylall (mns e 4yl L3l Baam sa5 Linslsn Jlaty a3 (-

134



sal) wijl dhas 3 ke ghag . 2023 ale 5 aad) 45 alaall Gadl daals s

: ¥abaad) a3l Jas 441-3-3
tharase ddadil A e wu‘ JSE Vehiad) il pantins ¢ 6SH

—Endo—(1.4)—-p-D-glucanase(EG,EC 3.2.1.4).1

Lo GL:\L_\_, dﬁiﬁ}\ "B‘))w\ ‘):\‘.:u LBLL‘A\ gﬁ BJ};)AS‘ S S ub@_‘“‘ \ ...“j.j
Byl Aa0 Javsgie alansly Dyalee Ualiy) i ) Ao 300 Galesl ) g

. sl

EC «4)-B-D-glucanases or cellobiohydrolases (CBH.2- Exo—(1
.3.2.1.91)

Osmsaledl @) sl Alule Gl (& Jaad
3- B-glucosidases (EC3.2.1.21)

z Y Adsall AN midie bl Cyesiadsl (e opis Jomslud) daslea lgtiega
[101.191.[81[11]. ;< sl

135



sLey) Dlae JMA Siall blad (Bl B 3Y shacd a3l il A 2

N 000

O“ Crystalline region B.G’
LAY %"
> a ) e

o
Amorphous region ” o
.

% P o Slondy® 5 Yelop v 2000000, r
: i ;
' % )
2 () Glucose L 4P 5 6
o
0% 0o
o

@ Non-reducing end
() Reducing end
@O Cellobiose

usband gSus kb Al A Wbl il Jeal SoudISl) Jaadl) (3) Joid)
culigSste sl TN jgeay o Mg ¢ bl lal) Jlail) ¢ U
Ouilia 98 61 Ui i g8 618 guus)

: Research aims &yl Gisw —4

Al dalladl A e il (il LS pald st Al Ay @

skl oaladl e 8 4 oSee LS JB e Jpanll YL

= 35 o) sl ddee A 3i3al Cljiabll us DA e (sl
(OSae LS B e Jeans Gums ()

136



sal) wijl dhas 3 ke ghag . 2023 ale 5 aad) 45 alaall Gadl daals s

sl 3k a5

sdaadiial) @l 830al-1-5

(il ¢ i) Aalagll gl —1

Sl alens L) Aallaal ales o IS 3 (PH) Lasenl) (ild Sles =2
oY) Jee

Laiaag Blac e duclia Alue-3

.(TESTOMETRIC AX M350~10KN) 2l 58 jlaal Slea—d

. (GSM) clisl) (zlele) aasall jiall (15 uld=5

TE 214 S 3Lk 0.0001 28y paall sl Sartorius g5 (e .6
réagd) A dasdiual) Ll dgally clinl-2-5

K % 3yta eapmil) LS55 %100 dpidad jim Lsiadl araios rdlaill il
A S 5 o (35%35) Sl pre e sl o (50750) e S S

ede das0l) @hloaly (sl Glilee chnl ety (Oliuall [l

@laill oy o) ra Liite 0 mandl ol 8 Jeny Vsl a3l =2
.(Texzyme BP-L)

GlEY amanl Tansl dad gy b prii :(NAOH) asageall 305500 =3
.gg.a‘l..;mjs s Jee

CHT 48,3 e T 2090 (ylaill o0y Sl Liiia 53 soLiall A1) a3l —4

137



sLey) Dlae JMA Siall blad (Bl B 3Y shacd a3l il A 2

Jee DA ‘é_ré.q;“ Lol dad vl PREGINT (CH3COOH) JAl Gaes =5
:Jaadl Jale —3-5

5Ll Al ales judan

20 crads (30 :1) mpa Aty Aloill b oLal) A1) alaa st a3 —
e JS U Joanll o8 daasall 580G cAgsie °30 B)has 848

euSO *50 )—{-}A

WgiliaSs 5Ll A1) alea (b Lardiesal) dgall 31 1(1) Jgaad)

(9/1) >S50 3alall
1.2 asaigall cilig S
0.6 ilaia
0.6 4} a3l

Bha day aie A58 20 saa) sl Tagy AILal) Jal da peaiall dadadll aoia
Agsie 451 230 B Aayy Aall Qe Giilage Jery o 25 cAysia Aa)3 (30)
: ¥ald) a3y Andlaal) alea judaas -

+(30:1) dsall dpiy 5.5

il andll apaand el (Aabide diels ddliaa 5)ya calayas Adbide ayil 515,

8 Ailiay g Lablly (Rl

138



dal¥) sdl dhas 3 ke ghag . 2023 ale 5 sl 45 sl Gad) dealy Alaa

LgsbaS g Anar 1Y) Apdlaall alaa (A dasiioal) Agall 3805 1(2)J gand)

Syl 3aldl)
1(g/) JAll asa
30:1 Agal) A
(9/l) 2-1.5-1 ARy
4asy 60-30 o4
°55-°40-°30 ARy Ala) 5 dn 0

el dee ey 8 ) Janisll dmsan md s wY s Aallaall (e o leil¥) 2u

b elar e Alajar s Gy say @hall Aa3 by e Y

5eSbg Bl cilagd die ¢ W) adl (G culatl lial) a8 (3)dsie
Al Aiajly

5 ) )AJ‘ ae d
55 40 30 55 40 30 55 40 30 A ddla)
ce
w3 58 8
2 1.5 1
(g/1)
20 20 30 (A883) ¢
18 17 16 15 14 13 12 11 10 Aal) 23
51 ad) da ya
55 40 30 55 40 30 55 40 30 A ddla)
Ce
a8 5
2 1.5 1
(g/1)
el c0 60 (A883) ¢

23000 CHLEAY) ¢ hal) & e dadleall any

139



sl dalee A Slal) il (ALK A Y glad) a3 il Al

glidlly clady) 4-5
L OISV Gl La) oYl
) 2ay ol (e Jastd) J8 el sladd 3 a0 4 (ELSSY)
ASTM D272, BS 4931 483V Ll Gaiagal) Conn (5L (uld
A A DA e L) Qlaa 5 aa
SH%_(LO—L)*lOO

LO
allad) any iiaal) i) (LS 17 Sh

oplid) @ Al il 1Y) Jshall :LO
allbeall ay ynaal) (gladll Jsda il
Bba cilay de 4Vl dallaall cliall gkl ElaSiy) LA @il (4) Jgoe
Adlide Aiafly Adlida jus)ig Adlida

(3289 ool oV 385 (Cbalian Lk L) | G g
@/1) (%)
30 1 30 10.3 1
30 1 40 11.2 2
30 1 55 11.26 3
30 1.5 30 10.4 4
30 1.5 40 11.4 5
30 1.5 55 11.46 6
30 2 30 11.1 7
30 2 40 11.5 8
30 2 55 11.7 9
60 1 30 10.5 10
60 1 40 11.4 11
60 1 55 11.7 12
60 1.5 30 11.1 13
60 1.5 40 11.7 14
60 1.5 55 11.8 15
60 2 30 11.4 16
60 2 40 11.8 17
60 2 55 12.1 18

140



sal) wil dhas 3 ik ghag . 2023 ale 5 anll 45 alaall Gad) daals A

S ) Jada o

12
_ 115
Z
.35 11
3 m30C
-, 103 m40C
o
S I I

9.5

\ V.o Y

(8/1) ) 585

(Aol Cial (1)) ai¥) 385 aa Ashall QALY s A (1) Jakadaa

12.5
12
?11.5
Yo
.55 11 |
_ _—
,5}0.5 oo
X 10
9.5
\ Yo Y

g/l a3 S 5

(Aol ¢3a)) i) 558 aa Ashall QLAY s Aul)a (2) Jabade

141



S L) ddee P& Sl (iU QAL B 5 shaadd) a3 S Ll 3

Glagd die A iYL Aadlaal) cliall ol GilaSIY) LA ilid (5) oo

uﬁh&jbuﬁhjﬁbﬁ;uﬁhb@

PO S (Copball dnpn  mall eyl
(%)
@/1)
30 1 40 3.9 2
30 1 55 42 3
30 1.5 30 3.73 4
30 1.5 40 4 5
30 1.5 55 4.3 6
30 2 30 4 7
30 2 40 4.1 8
30 2 55 4.4 9
60 1 30 3.7 10
60 1 40 4 11
60 1 55 4.3 12
60 1.5 30 3.9 13
60 1.5 40 4.3 14
60 1.5 55 4.5 15
60 2 30 4.5 16
60 2 40 4.7 17
60 2 55 4.8 18

142



sal) wil dhas 3 ik ghag . 2023 ale 5 anll 45 alaall Gad) daals A
Hﬁ‘ daaa .

4.5

35
2.5 m30C
m40C
15
m55C
0.5
) A Y

(8/1) 231 5858

SN

w

[

% (ool L)
N

o

(Aol ciuai (1)) a3 5855 aa (sl GELASY) s Aua (3) Jakadie

m30C
m40C
m55C
0
\ V.0 Y

(8/1) 31 5858

N w »

% (ol L)

[N

(Aol ¢3a)) i) 50850 ga (pandl GELASY) s Ay (4) Jakadaa

143



sLey) Dlae JMA Siall blad (Bl B 3Y shacd a3l il A 2

ALY e coally Sl Aaag SN it Lol A

O 2 Alyiall o A al) A8l Jay Jelall 8 5)hall da)0 2ba))l aa
Glatiall e yjall e ) g0 lae Cliial) (n Alsdall GlalalaaY)
Gl digan ) 1aa 2588 (HeSsle ) adisats Hllidl Slall Jall)
ommnlly skl alaiyl i

eyl by Ualin Y1 aloall Jana gy a3 5858 2Ll ae
Casing ol lal) sl 5205 Y (552 Lao Kaagi¥) 550 Cilrasne
capdly Jshall iyl b il

nge ) yamsll o5 adee 8 081 ey a3l 3Ll e Baadls
Bhall Aoy Jin Hhall daps ad) Gube oo Lped 48l 2 S f il
Aan o) dind g ynel) () Al ad) Gupb oo sl Asie 22290
oS Vs Lol wsal) ailiad 5 ungsned) () dad gd) Sl sl
[ON7I[1]. Gt ¢ 5580

QE) Bgd (wld Lad) Ll

Aalleall oda L0 Aol 0l 58 lodl ehaly L a3V dadladd) ddee )a) aa

(220 558) RS el pannt e

Sgan A agy saldd) o ddas 548 ol » kil 58 b G e o WS

(4) JSEL maasall M350 55 0ill 38 Slea aladinly Hlaal) byl

144



sal) wil dhas 3 ik ghag . 2023 ale 5 anll 45 alaall Gad) daals A
Hﬁ‘ daaa .

Ju Y Gusy @liml) jeas &4 ASTM D 5034 daialsall iy tciliall juans

Oe 33 Gua Gaally eladdl aladl e IS 4 (a0 300%60) ce Leie JS ol
i Lihal Gl el gl Jois bl CanSs aay L iladll (e ddlina oS

- Al Gl il SIS e Lagl) e Ly (gslatia 3o Ak ae 50 e

50 Slas) e clial) i clgdagd Jus (S Y Al AU Ll :ika0le
compal s el Jaall i) olady) 8llaey ae

(450) e o(0300) s Wil o) Al (o L (sl =

(4883 a0 100) e pud) 2025 —

Al aal) Aunsigh A0S 3 08D 58 sl Slga (4) Jed

145



S L) ddee P& Sl (iU QAL B 5 shaadd) a3 S Ll 3

B clayd die asil Adlaal) ciliall dohl) L)) LIS &l (6) Jsaa

I 3S5 (Cbalins (N) Lk a2

@/")
30 1 30 866.55 1
30 1 40 818.05 2
30 1 55 753.1 3
30 1.5 30 808.55 4
30 1.5 40 754.4 5
30 1.5 55 660.1 6
30 2 30 779.2 7
30 2 40 697.5 8
30 2 55 637.25 9
60 1 30 827.75 10
60 1 40 780.9 11
60 1 55 721.3 12
60 1.5 30 786 13
60 1.5 40 712.1 14
60 1.5 55 653.4 15
60 2 30 717.35 16
60 2 40 682.4 17
60 2 55 598.2 18
1000
> 900
3\' 800
700
b 600
j: igg m30C
j’» 200 m40C
% 200 m55C
Z 100
0
\ V.o Y
(/1) 23! 38 5

(Ao lu Ciuad) aai¥) 50858 aa Aghall oladyl A adalll 568y Al (5) Jakada
146



sal) wil dhas 3 ik ghag . 2023 ale 5 anll 45 alaall Gad) daals A
Hﬁ‘ daaa .

900
800

700
60
50
40
30
20
10

0

\ V.0 Y

(g/1) ) 585

I

-
°

o O

mv

o

|

o O

m oo

o

(N)d sl sl el

( L) A ‘i\ﬁy@&#\o&?\@&hﬂ\aﬁw@ﬁ(@h&&n

Bl clayd die a3l Aadlaal) ciliall el A& LA il (7) Jsas
dalida diajly Adlida 3uS)yig AdliAa

(3853) a3 i) 385 (C)oall days  (N)gupd) 28 | dill )
(9/1)
30 1 30 811.5 1
30 1 40 773.55 2
30 1 55 738.5 3
30 1.5 30 785.45 4
30 1.5 40 722.6 5
30 1.5 55 690.4 6
30 2 30 689.75 7
30 2 40 646.5 8
30 2 55 573.35 9
60 1 30 725.9 10
60 1 40 705.85 11
60 1 55 600.75 12
60 1.5 30 712.75 13
60 1.5 40 645.3 14
60 1.5 55 564 15
60 2 30 674.65 16
60 2 40 594.3 17
60 2 55 480.1 18

147



S L) ddee P& Sl (iU QAL B 5 shaadd) a3 S Ll 3

u o N 0 W
o O O © O
o O O O O

m30C
ma0cC

N W
o O
o O

m55C

(N) skl olas¥l b adaill 5 58

=
o
o

o

\ y.o Y

(8/1) 31 5858

b 2 5 o §ihald) Aaje gl ae a3 S5 il Al (7) akadaa

delu Gai ¢y N aapd) olady)

\ y.o Y

(8/1) 2 3Y) 385

800
= 700
53, 600
“% 500
7 a0
30
20
10

o

m30C

o

m40cC

o

m55C

(N) Lkl sy

b 2l 3 o §ihad) Aaje gl ae a3 S il Al (8) dakadaa
dolu () dis il olaay)

148



dal¥) sdl dhas 3 ube Ghag.d 2023 ale 5ol 45 alaadl Gad) daaly Al

(Aall) 3l 38 e coailly Sbal) Aas SN s Ll Ay

Bhall Gayn gl pe apll 3:S5 5ol wie:El oMol cillabaddll o Laadls
sl a3l 8 3gasall Endo—(1,4)-p-D-glucanases Lalis (as
oo cladans ) psliadl e Bhaliall 8 sasasell Judladl Calaginl e
Byl Ay Jasie (et hale byl e ) Aag3U) aliss) LY g%
cmanlly dshall palatV) b i) aliasl s Lae jshilad)

atiall olags 3ol () @l oy sllwd) Je Endo Llis oy el 83l aem

(el s Gl jam s

() sl oog) glabid) cubd Las) Bl

ASTM D 3776 4Ssye¥) il dicalsall coa JLESY) l)a) o

.TE 214S ),k Sartorius (e Je climll ()5 & 4




S L) ddee P& Sl (iU QAL B 5 shaadd) a3 S Ll 3

AAN2a B clagd die iVl Aadleal) ciliall 7 Labad) L) @il (8) Jsss
dalide ddajly ddlida S|y

¥l 585 (Co)olall days  (100* zlyall)
(9/') *olele
30 1 30 4.798 1
30 1 40 4.764 2
30 1 55 4.751 3
30 1.5 30 4.768 4
30 1.5 40 4.755 5
30 1.5 55 4.738 6
30 2 30 4.731 7
30 2 40 4.728 8
30 2 55 4.701 9
60 1 30 4.763 10
60 1 40 4.738 11
60 1 55 4.720 12
60 1.5 30 4.750 13
60 1.5 40 4.721 14
60 1.5 55 4.702 15
60 30 4.712 16
60 40 4.688 17
60 55 4.671 18
4.82
4.8
4.78
% 4.76 I
5 474 I I I I m30C
W 4.72
R 47 m40C
4.68 I I I I moo
4.66
4.64
\ )0 Y

(g/1) w3 35

ol o) e glaadl e el A g i) ae w5855 8l Al (9) Jabi

-

Aclu
150



sa¥l Bl dhas 3 el gbig . 2023 ale 5 sl 45 alaall Gad) daaly e
Hﬁ‘ daaa .

4.78
4.76
£ 4.74
3 4.72
(V)
x 47 m30C
iy 4.68 m40C
a
T 4.66 m 55 C
4.64
4.62
\ y o Y

(g/1) ms¥) S 5

sic glalall o hal) Lo g1 aa a3l 3855 8l A (10) Jakada

delu ()

gLl o cailly Sbad) dasay Sl uid il Al e

(G odef cllabaddll (e Jaad—
bl Jexy 38 5lly 3)bal) 453 2ba3l4)-B-D-glucanasesExo—(1
L Jany Gail) 3635 e 2 ssllaadl (U e Vllad) il 8 35054l

) am lae HSle ) alisatis Hsndbidl daales e B-glucosidases
bl il

151



sLey) Dlae JMA Siall blad (Bl B 3Y shacd a3l il A 2

Ll sl a3y 3)hal) Aaps g ily w585 8005 e v
gl pailiy Ml sl

a5 Oslldl L Jlal) psle 5ol dadleal) () 3005 e v
bl il )

: c_ﬂ;'ul\
& 2 aiall (LS il 3L plgdY) Cliles aay

%10.3 (e A cuilSs okl olas¥) 8 (L) (Gl (mgas o v
At ety palllfale T 308505 Al Cual (5a)y °30 Bha dapd 2l
0 °55 B Ay vie AL e el gl pa Linlie Yo Ban
%11.26 Lol cilS Eum (pailly 585l

Ba Aoy die %3.5 Lol Can oyl olad¥l G s &V
LS A oS Ly yadlifahe 1 30855 4ol Caad (405 230
coalls SN (s O35 s Aaus e AL e e leY) e %4.2

agdl) s o hall olan¥) 8 il At Joadl e A dhilad) o v
Sullfebe 1 5855 de b iat (a5 °30 Bha Aays 230 (fiss 866.5
Bha dapo i caldl o e lgd) Cagyln ae WLl 13) bas daus il
(gt 75301 Aadll o Ga3lly RSN ol °55

el i mpall syl 8 Gilall Alie Juadl e ddsilad) cus v
Sullfebe T 58555 el ai (1035 730 Bha Aas 2 G 81115
°55 Bl das die pablall o ol Cigpk ae A5l B iy
(it 7385 Aadll o Ga3lly Sl Ol

152



sal) wijl dhas 3 ke ghag . 2023 ale 5 aad) 45 alaall Gadl daals s

°30 By dap die Zafahe 479 ey Glall plale e ddailad) cus v
oAbl o el gyl A Ly julllfahe 1 585055 Aol Caual (a)s
Zafabe 475 Aaall cilS Gaills S50 (uity O55 Bl Aap die
Lol sl i dayn 8 SYsllid) il Aalleall o aas Canll Ailgal) Anally
0 (o el (L) Jame (it s (g0 B2 @ cidae | 348 plasial 5y
zlehes Gilall s Dlie e Asbladll o oy aiapally Jshall cpalaiVl g
G OSIs Sy Gl iy i) udi plastinls el dag i A3)6e 1a
ol dal e agill sty el syha
scilayiially ciluagil)
Al e bayil  saladls dcaadl ol cilagil (e Gyl Al v
U Al palsall e sl apif WA s il ALy v
& Lep) dalled) Slilee e o Ll A1) lilee zad AlS) Al s v

IEENPRENIFDUAPEN

153



sLey) Dlae JMA Siall blad (Bl B 3Y shacd a3l il A 2

:References dalall aalpal)

[1]. PAUL, R. (2015).Denim and jeans: an overview. Denim,

1-579.

[2] CHOUDHURY A.,2017- Antishrink finishing. Choudhury

A:Principles of Textile Finishing,5t". Kidlington, united states,

41-59.

[3]. TOMASINO, C. (1992). Chemistry & technology of fabric

preparation & finishing (p. 219). North Carolina: North

Carolina State University.

[4]. Strahm, C., 1988. “The Shrinking Behavior of Knit

Goods during Finishing,” Presented at the SVCC RIGIKURS,

1988.

[5]. Gordon, B., Bailey, D. L., et al,(1984). “Shrinkage

Control of Cotton Knits by Mechanical Techniques,” Textile

Chemist and Colorist, November 1984.

[6]. PEDERSON, G. L., SCREWS, G. A., CEDRONI, D.

M.(1992). Bio polishing of Cellulosic Fabrics. Canadian

Textile Journal, 109, 31-35.

154



sal) wijl dhas 3 ke ghag . 2023 ale 5 aad) 45 alaall Gadl daals s

[7]. PIRICH, C. L., PICHETH, G. F., FONTES, A. M.,
DELGADO-AGUILAR, M., & RAMOS, L. P. (2020).

Disruptive enzyme—based strategies to isolate

nanocelluloses: A review. Cellulose, 27(10), 5457-5475.

[8]. Silveira MHL, Siika—aho M, Kruus K, and all (2014). The

essential role of plant cell wall degrading enzymes in the

success of bio refineries: current status and future

challenges. Springer International Publishing, Cham, pp 151-
172.

[9]. Cavaco—Paulo, A., 1998. Mechanism of cellulase action

in textile processes. Carbohydr. Polym. 37 (3), 273-277.

[10]. Lee, L., Evans, B.R. and Woodward, J., (2000) ‘The

Mechanism of Cellulase Action on Cotton Fibres — Evidence

from Atomic Force Microscopy’, Ultramicroscopy, 82(4),

213-221.

[11]. Korsa, G., Konwarh, R., Masi, C., Ayele, A., & Haile, S.

(2023). Microbial cellulase production and its potential

155



sLey) Dlae JMA Siall blad (Bl B 3Y shacd a3l il A 2

application for textile industries. Annals of

Microbiology, 73(1), 13.

[12]. Niyonzima, F. N., More, V. S., Nsanganwimana, F.,
Rao, A. S., Nair, A., Anantharaju, K. S., & More, S. S.

(2023). Microbial enzymes used in textile industry.

In Biotechnology of Microbial Enzymes (pp. 649-684).

Academic Press.

156



	0.pdf (p.1-10)
	1.pdf (p.11-50)
	2.pdf (p.51-76)
	3.pdf (p.77-102)
	4.pdf (p.103-128)
	5.pdf (p.129-156)

