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Study the possibility of producing
(micro—nano) fibers from copolymer

(PLA-PEG) By using electrospinning process

Abstract

In this study nonwoven mats consist of (nano —micro) fibers were
produced using electrospinning device from copolymers (PLA-PEG)
whitch dissolved together in (chloroform).
Electrospinning process was accomplished by wusing different
concentrations of solutions mixturs as 0%,3%,6%,9% .
Different effects of all parameters were studied on this process,
also determining the suitable concentrations of previous spinning
solutions by increasing PEG to produce fibers with finnest diameters .
The concentrate (6%) had the smallest average diameter of nano
fibers when the samples had been tested by Scanning Electron
Microscopy.
Water resistance test had been done for these samples to determine
the importance of adding PEG in increasing hydrophilicity property of
hydrophopic ~ surfaces of PLA, the 0 angle adhesion between
surfaces of copolymers for resulting mats was decreased when the

PEG was increased.

Keyword: PLA, PEG, electrospinning, copolymer,blend polymers

,hydrophilicity, hydrophopic., water resistance.
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% L4=118"nm *#
N

[SEM MAG: 5.00 kx Det LVSTD VEGAWTESCAN
[Bcan speed 6 SM: RESOLUTION Sum 7

Arab European University n

[BEM HV: 10.00 kv

N-ALkafri & A Obaid

500kx _wSill 283 (3) dal)

L2 & 203 nm

SEM MAG: 5.00 kx Det LVSTD VEGAN TESCAN
SM: RESOLUTION 1

Scan speed: 6
SEM HV: 10.00 kv Arab European Unwersity [l

N-ALKafr & A Obaid

500Kx Sill 483 (3) el

PEG( 6%) 35 (3) duad) Jal e SEM jsm rumsy 1(12) ISl

iy LleS Ugjadl PEG (%9)PLA (5% ) 385 s (4) disad) Jal ope
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L1 =482 nm

4.2= 1851 nm

[BEM MAG: 5.00 kox Det BSE L] VEGAN TESCAN
can speed. 7 SM RESOLUTION 5 pm 4

|5 e
[BEM HV: 20.00 kV Arab European University n

N-ALkafri & A Obaid

500kx =Sl 43y (4) Al

PEG(9%) 55 (4) auadl dal 0 SEM jsea ruagy 1(13) I8

Glus 23 LS image J ) zaliy alasiuly daalll cul€uill Gliy) Uil Quld aoas
AN AR alaatiuly HUaY) il (CV) Cdial¥) Jales 5 (S)  (gylamal) i)

S - \ﬁ Xi(X - X)?
cv=3

- Al el ol Ul il ol 1) & G (5) Jsaalls
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e Jiall e 0 A0l SIS AT o8 asia : (5) o

A Jalaa | bl cibady) |l hagie Ll
%(CV) (S) (nm)
0.58 228.54 393.7 [45\84] 1
0.54 258.78 480.5 2
0.37 86.30 230.4 3
0.31 384.71 1236.4 4
(d) PEG% 534 aa d Jaw gia
nNM 1400 1236.4
1200 -
1000 -
800 -
600 . 480.5 -
400 2304 —
200 -
0
0% 3% 6% 9%
peg =S i (%)

PLA juadsd Ciliadll PEG% sl 5855 (o Akl 2(14) IS sy
il yS Al paall Ayl AS0a) GLIY) HUal o gin o8 s
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S % PEGS3L) aa (S )N (5 jlaad) i) oY)
450
400
350 -

300 £58.7/6
250 228.54

384.71

200 —

150 —

100 86.3 B

0% 3% 6% 9% .
(%)peg s 5

PLA aadsd Ciliadll PEG% ysaddsl 5855 (o Akl (15) ISl maasy
i€ g aall Lyl 20sl GLIY) Ul (g)laall Cibat) o8 ae

p Jl Jsaal) 3y A il o Ulas O Gyl W8 xe, -

0° Ayghll | (PLA)% J 4iliaall PEG pedi | il o3
122,21 0% 1
116,91 3% 2
109,25 6% 3

97,30 9% 4
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; elidl) Addlia—9
46y (PLA-PEG) djadall il (e daguie ¥ GlSad e Joanll 5 -
0SBy ) Atye e Agliia Uy Gl e 2Salls ¢ AleSD) Sl
On AL o Cum Sl Adige (e Dk AT GIGE) 238 an e

el 1000 Jlss jieg Saal ISt oa sie gililly fiag Sual
Jolaall 385 salgn @y (d) LilneS Agimall ol Gliy Ul 8 -
saill PEG il PLA (5%) chsadsd) e (e sSall KU (gpaad sl
sl S e (4)5 (3)5 (2) @l dal e 9%,6%,3%, SIE G35
LileS Agsadl (1) Al ae 43)aly ((PLA) 1 (PEG) S5 50b) s
ve Sl oy (1851 153) nm e L lyladl ciluld ~l5ws

9% S5l
daidial 5SHAll A padall Zhall dillaal Slpesll Dall ddae o)a) e -
Logpill 38y pend) e Aiall A1) & dysea dllis oK (PEG) 4Ly 3%
(11) dsall 3y (s S seaall Hsem el alse Jiadl dlee DA Adadl)

LOpeinaa) Gpadsd) Gn e Jlpdie Al 5l Las g

S vie Aypadal) el Jillaal LSl Jial) die Al U] a8 -
@l 1236.4 nm dedl Jaig 5 (4) duadl Jal 5o (PEG) 9% 35S
el sall Balall SR 555 4 b Jsbaal) 8% deju ) agay 1y (1.236 pm
i AL Jaall hgpd gaa 5Y) ) v dailll kil 8 5jS L
e s I (13) J<all @85 s 5N gaa) Hsa A Gage il
cOpeadinnall el ol o Jaliy) (51 ek Al (o aalid ) bl UK

(PEG) il) (o 6%) 3850 wie Agyadsdl mihall Jillaal dplly W -
ol Ul a8 s sie (IS ¢(3) Aaeall pilly (o ((W/W)(30/70) 30 Fornsty
Al 2 O Sl aag 230NM Aed JEY e Al el
Aaslil) 250 558 Uy camsliog IS Aadaall el Ao (385 AL a5l

One s LS Al GLIYI @ls Sl Aadle Gahall el Jisdl oo
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and) Ly B (11) JSall & WS 4l (SEM) sm ge Lia
P ge G o Jlpsd blil O 13 Led sl wiay maaly Leghy
o (ehend) it A1 lasl) FTIR jlas)

Al il aiatl ) 35l clial) 288 Jal (e Alad) 0y UL -
Al v sa Al 5eS)) J3al) ddeny ( PEG- PLA) il (e
(V/V)(30/70) z3all A 35 (6% ) S5 (PEG)

LS 4e(9) 5 (8) 5 (7).5 (6) ISy (6) Usiadl (1o graimgm b oS s -
(0) celaill Ayl dad Cumis WS ( PLA) jpadsd (PEG) L) Ay )
WIS o apd oSy ol o lall o)&U aghgpael) alial) mhadl a5kl
¢ PLA) aldll Jlas (g0 (e oS5 (elall danall) 4l pael) daall
e 53 5l (PEG J 4l 5 yuel e ganall) Lida sl cile ganall <l
Y Aol alidl dadand) DLl Cupal lag Leadag ol 3k aa ad il

L Aeglae Ji Ul gad
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:abuagll) § alalinN-10

AnlSe) wantise gA) A Dpads @ihe o Jl) Ll @il A -
sall padsall o) 5 saatpc Al o34 38y IS e Jseanl)
)

Aasllly Jawsll dagan (o Adliaa A5lLaslly 4505 pailadll Gan duly -
(el Jiall e daslil) cl€ually A DU ¢l il yeSI 400
ipdl Al a8 ekt (Saall (FTIR)eheall a3 22891 cljlaal
Gty

P e (Aphad) paibaddl) Holall Aapas oalil) Aaas leal)) il paas -
Gedy A3 A8lal) i b o2t Saall DSC sl

dillae 5 (Slpesll Bl Addae ehay dsuliall Dall ddlae J8& o )86 -
oAbl oda b deadiid)l AN Chaadsdl elil DY) JSus
.(PLA-PEG )
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(PEVA) Sligaui Jaid galaial glgg pasil
(SN/500) julwtl figj gle
30}4&-4 U .a Zu.buis .3 IJA* Chugs .3 .

uedle

(PEVA) sl Jid o) s ualsd) ddlia) il dulp e caaddl 1 S,
sl sl Caliae 3 "lladnl V) Gl @y s (SN/500) @y e
o Ismasll duma oy (SN/150) (el ) e Lagian pdiin 3 Aol
Ll il s (Rudad e AsiSoam GlSHe) ulad) Cigy e ) A5
vie iy (lilpS lealadin Ggllhd) (aldl)l bS] Ciagy dnkill cililay)
Gl cyy o el Al G Gus ¢ Aiide dila) gyl ca
Oads ¢ goal) Aoy ¢ ALY duas Hhall Aa))) (e Aipe Jagyd xie (SN/500)
.Gilaall (PEVA) 3 jalsd i€ B8V alasin) e ()

ol Jomdl i€y g paall Capll e a3 Lgale st bl ekl
e (SN/500) <l dag il Juls dad cuisyl 3 (PEVA) (10 ( 2%) ddls) e
(27 N (-15C) e caminil 28 Claa¥) day0 W (230.1) L) (96.7)

il gl eley sl aley s 5 JSE g a2e g« C)

Apaee gy — clipad Jab S — A el clBlaY) — Gl g Aalidal) clall)

— Canll Al A5 lls ALl Aunigll A ALkl dudigl and 8 Jl — e iy o W0 2]

close T paes
dyysur Gushyl = Gushyla daala — Ayl duaigl) 408 ~43e V) Al6 aud 830l - e e 5022

37




(SN/500) (b} i3 A (PEVA) clisaad Juid (bl g0 5

Influence of Ethyl phenyl acetate on base oil
(SN/500)

Dr .Yosef Johor! Dr.Ali Ali? En. Rana Salammon?®

Abstract

This research focus on threshing the effect of poly ethyl vinyl
acetate polymer on (SN/500) oil ,which is the most usage base oil
in various kinds of mineral oils, often it uses mixing with(SN/150)
base oil in certain percentage to arrive an elementary formula
(hydrocarbon compounds) then add to it from base oils (unpolar
polar additions to give it demanded properties) to use as lubricants
.its on specific conditions and percentage to give base oil the

demanded physical , chemical ,and operation.

Where added the polymer on (SN/500) at specific conditions
(Temperature .Adding percentage,Mxing velocity ,Mixing time ) with
adding Xylene as solvent to ethyl vinyl acetate polymer. The
results showed noticeable improves in values indicants of tested
oils ,the best result at 2%addition of EVA where viscosity index
value of (SN/500) is raised from (96.7) to (230), while pour point
decreased from (—15C°) to(-27 Co) With absence corrosion ,ash

ratio ,foaming) in test oil.

38




Osala Uy a o do 0 s diug 3] 2021 ale 11 axd) 43 Aol Caad) Aaaly Aaa

Key Words : Lubrication oils ,Polymer additives , ethyl vinyl
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s Aaa8al) -1

osalall dacli ¢ Aadiye llle 3)ha Ay Aal A5 e LS e dpamall gyl
W e ol bl L o sl eliall Ll Gph ge Ll (e i
Ll by Lo asepall g ClisSall (o ATy il LlEy ae adanl) dail)
Syl gl ¢ cpiailly Jolally alasiaV) o W Ll et e ae lus cilil)
i b pall s At s 4%k 55 Al dhadll Jee Jhaind b "Ll Mg
Lainys cchaall Jals GliaY) o U 52V olas dlle 4l aidys dall clulg))
dadll Gy Glsae ey cApuldll Jalill Gk A slhaall JSAIL cll (g5t
Bysear D) ehal cui Glacal diaidial s)all cilays die dagyudl Gl 5)%8
Slo sl Jant gl uinys ¢ Gl e ailea iy Jaanall Ay vie dLS
aall dhe ) a5 Cagu 3235 dadll sl oV Judill ol diaall a0

) el 8 el 5)luall Al

G mdad) P cra g3l ol pailad Cpuald Ao cdaldl o axe 35 il

b yal)

Jib ol S ggima G (2018) ale Gldilediy iy Olialll Gy s
el gina il Al g G Al Gl i e (PEVA) I cilbi]
EEhIL il il e bl 8 cpti) uadsd @il oY) e ol
Al ol copelal 8y Uy (12-40%)  oilaa) (e (PEVA) 5 (st
Opand (B ThaS "hey aali LSl el Gl bVl palidll e aiila
(VA) ) Jad e (PEVA) 1 Giae 58 e apll @aal) ol
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IS JSany il Gl o bl Jel@ll e DA e (28)% ol
¢ Aamadll Gl Clua) el ety B jshall e ST A el Ay S
sadsd) B3 Canay (40)% G358 il JEN) ssine g i) o ) 5LEY) e
& ld) Cany ial s lal ) Gl gl i) cull e aal) coil) e
ST ey Lae dgmadll clyslill o cle il 433 g0 5 ALy dbiall dggll dakaial)

[1] A.aab; JsaXig Q_LD!\ S gmbjbmwmdjh&d cLu LA‘; 'é).ﬁ

Agaeal) cispll 43 Jsa [2] (Nicolas) caldl Ui e (Al Ao cypl LS
Goli o) (Sar S il paas QS (PEVA) ciltisd s ouliy) el (S
o oo Al sale e golall (PEVAV a6 4Dl lay) ayal
LD e Jage 8l A0L salall o bl DA (e Caiis assiad¥) 2SSl

. (PEVA))

OSar (s (80)% oo (Aol A ) duladll cilige S5 pugl) 4Dl cibias Lt
(PEVA) & 5aY) clig S5 )pnell DAY dijh a8 DA (1

Gl ae paladll ) 2Ll Cuilly Hsarall (PEVA) 1 L) Jalee oy WS-
Ge sd Bha Gl die JnSondl Gl daph el

(25,50,90,120 C°)

Gl Cpaca Al gyl 385 Ay (ALATffin) 5 (M.Rosdi)  (liald) Ll
(PEVA) Luly gan (VA) @liwd) Judl 4l duall cas (PEVA)Y
(VA) o daiipall consil) of Ahall iy Cum Al e ol e alieYl
e AP e el 5508 4y e (PEVA) s (e el Ak dlha

- [3] Ragiype Ang ) Gl ypisa
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Jad ,ab Jea (2017) sl i (Yongwen [Fang) Ja ¢ Gl caal LS
Al gl (& Qlual) da)dl Gaitas das)l JuaS (EAV)  clipul o
Jsaslly mllead) gl Ji Jil (EAVL) 5 cbipnd Jyé i) (EAV) alasial
el sl ke o (EAV)Y dubill clesanall 58l Gups Cus (59 JansS
Pa e oy bl Gl Sleas eheall 28 4l Slea pladiuly
dayd s b (EAV) e Juadl oldf clliay Joaslly mlleadl (EAVL) of 4l
s dpmadl) el ol (g (EAVL) i 3 Galal) ) Aag3ls laaiy)
sl 33 Cige (EAV) (e il el 4358 Qluail) dayd (e aidys Cy)l
Gligall Jai dysea 3y @A) (EAV) e 4jlie, Guahline il o5 dpnadl)

6115 ASuliia ity B Leians o (el ly5la)

Oo uael) Cilass i (PEAV) el gy daleially dlasal) ¢ 158V cle bl daally W
S lilall chaadsll (e gl 13a plasinl Jlas &b gyl ey
sn (Denison-linyckyi) auli dawadl g1ia¥l selp leie ddaall syl
i) 1) led 2 Sl eV sasiall il 8 2657188, 3048479
Aall dds pde Gpeail diliae alpeS Gli) Jud Cplil ASjibe Sl

Ao lall Gl gy b addisd) Jau€ g K1) mea Y
dy (Colfman)  auly 4S5 saaiall GV 4 Al g1l sely cilan LS
idlse A gind lly (PEVA) iS5kl Spadall aladinl Jea (2499723)
(34)% s (PEVA) 11 (e 4y ALY ALal (1:6) b)) Jud [ iy

A8 dag il e cpaend 8 Lads g colliaY) i 28Ul 5y A yden il
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Glialpal) bl gailady @il zW) o dad) BA e 3 Al
o Wl o Caghslly Saaa clbla) Luhs DA e "lalley "Ll 4sthaall
ol Gy Adlisal ailadll

pdaall G -2
Cuy e Slo (PEVA) cludl did din) adds 58l dils ) Gl Gangg
)s (15W40)  dpamdl cgpll & Jay 3 (SN/500) (el
llas sae st ) ALaYL cully Jhall clS e 8 deadind|(20W50
Sl ey ddlia) 2xy @lldg Gpallally ) gaad) Gyl dl) Claialsall (SN/500) il
Lol HLidl SIS ¢ dabide ddla) dagyd aies ddlide cudy (EVA)cbind J
Asthadl) dduiilly A8laslly gLyl aball Gias Al Aleadl Juady) dysial)
VSV
1 @hhally dlsall -3

e anal) 8 Aaaioaall sall (1) Jsoall gy @ Aadiieaal) afgall : 1-3

dlaje s Ay padl g dlgay Giluday Cig)

LM\H Agag cludag Cigs) Cpa ) gﬁ daadiall 3] gal) (1) Jsaad)

cliualgal) AN sl el daaiiioal) 5alal)
neltlng )= 72.7 C° AA@J\ C6H1002 d:us U:d:‘j:‘\ ‘;J.\
(PEVA) b

(weight)= 86.09
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g/mol
oiling )= 13.2 C’ il C8H10 Crlilisy)
veight) = 106.17
g/mol
(weight) = 98.07 Lkl Merck 45,4 H,SO,4 Cu Sl aaa
g/mol
C%=98.3%
liualgal) Laal) sl Seasl) daaiioal) Balal)
ol el O Jay (SN/500)<w;
o Cagy) alida a5
i _
-1.398 g/cm?® ki Merck 48,5 | CH3(CH,)6CH; sl g3
boiling) =119 C° Wikl Merck  4<,s CH;COOH AL JAN (aes
sity)=1.049 g/cm’
t= 60.05 g/mol
t= 56.10 g/mol Cpall KOH ageuligal) cisla

sity)=2.044 g/cm’
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: dasdiual) 33ga¥y bkl —2-3

sle (PEVA) ;5 (PEVA/Xylene )culilay) (e ddbide Sl ,ib duhn & =
pailiaddl Auhy DA e 8)sS3a) z3all A iy (SN/500) sla! )
) 5 Casasll Ay 5 Qluai) dajy 5 Aagilll dida g dagilll) sl Al
v @iy (sse )l J<ns ale)ll (gsimay JSEI i)y A8ESY 5 damgesd)
Ala) s g el o) 5 @il Aepus Bhall da)) e e ddla) Loyl

(2)dsall (B mage s Le G (Lnalsd

Poly Ethel Vinyl Acetate il Jyd cpliy) Jdg (o8 deodiial 28]

(1:10) (Xylene: PEVA) déla) dunsys (Xylene ) ulliS¥) cude as ()

0sS (35-50 C°) e calida g3ha Jlae ana il (M jpalaall ddla) coi =
Jadl 13 e cill Glia ae bl g Gladl el cliya

RPSIN
(EVA) jsalgal) dilda) cuuady Jagpdi (2) Jgand
SN/500 (1) 4aad (2) 4 (3) A (4)

U
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al) (<) el A pu dagallf 550 520
ol J<) @ial) ) 15 Min
ad) J<) B))adl A 35-55C°

s dasiical) 336aY)

. gl Baag e
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dagll Jidas Aagplll ad ey Cua i SVMX001 ) dag ) (uld Slga
o L) duml) (e AL AS dladiuly syuad sae DA 5yndll Auall A4S,

(L

(Cleveland open ggidall Glaidll 3 ADLS Garagl 4oy (uld Sl °
Al Al el sydall cliall ol a0 a8 ey :cup apparatus)

(Sl s Linall) dy5ie (79) o BBl (ases dapo

Clayy ad ey :(Pour point apparatus) cluai) 4oy Guld Sl °
o (Soel) Ll (igll) Adadtl) cilatiall Calidd Ciluady)

(i) )Ll uladl) dasiua (ST LIS Slea e

(Pl ) Laal) s Cadaal) @

.(Foaming apparatus)s &}l yaad jlga
.Total acid number IS) dcagaall a8 yaail §pglaall dyjas @

Ay gaea A il zie Jara i B cuill Glad) gla) a3 dJaada
ASTMJ b e

- Aginall Cagy3l) LA sl b Baainal)

P (3) Jsaadl (A Aaunsall Gyhall (35 maall cull Cilyine (uld

oulial) pdigall ASTM ) s (il A daiiall (3 hal)
VIdagll Jda =V oas sl ASTM D 7072 and D 4052
(Flash point ) el da ) ASTM- D 92-72
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(pour point ) lualy] ddais ASTM- D 97-02
(acid number ) dcaseall a3, ASTM- D 664-01
Copper strip tarnish test

(Foaming ) ¢l,y) ASTM D 892-74
TAN Ziageal) 8, loa ASTM- D 664-01
Ash% )l goina Hlial ASTM-D 884

:AdBlally gilill) —4
t sl Al Jd (SN/S00 ) el oy liaalsa (4)Jsand) 3 puasy =

sl AdLa) 4@ ( SN/500 ) (ubad) ey clinalsa (4) ad) Jgand)

V. 100 Vo 40 vi Density , ¢ 15c-) F.P P.P AN

(mm?/s ) (mm?/s ) Kg/m® (C°) (C°) mg KOH/g
oil

10.635 92.12 | 96.7 882.3 249 -12| 0.113

bl dialpall aiilhe sas cuill Basa Al AP ClEY) shal &
asaia ANl (3aY) Gl e Cud Gy daldll (2016/164 ) a8 Ayl

((S)dsaadl (& daumsally (Crybs ding)lanal
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) Aagiall (ulul) Cig) Leiliad of quag A clilbial) (5) a8, Jgaadl
(2919/2007) ak) 4y geal) dyslil) diialsal) caus (SN/500

2016/164
Viscosity at 100C’ (mm?/s) | ASTM D-445 10-12
(< 2s)Viscosity index ASTM D-2270 90
(4 »2) Flash point (COC) C'| ASTM D-92 225
(el 2s) Pour point ( C) ASTM D-97 -6
Foaming ( ml) ASTM D-892 Seq 1 0710
Seq2 0/50
Seq3 0/10
Copper strip corrosion ASTM D-130 1A
3h/100C
(el 22) Ash content W% ASTM D-882 0.01

Sle (PEVA) cbtin Jdaé Jdil Js0 e (0.1,1,2,3)% Adliae o 28lia) 2ay
A A sl Jeagll S AU @BlaaY) ehals (SN/500) (el

6) disll b nse
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Jaid Sl ¢ Adlina Cond ABLa) 32y (SN/500) ey il il (6) Jgaad

(EVA) cilipud
gl 0% | 0.1% 1% 2% 3%
V.. 100 10.635 | 11.010 | 11.385 | 11.770 | 12.155
(mm?/s )
Vo 40 92.12 | 92.489 | 92.858 | 93.223 | 93.592
(mm?/s )
vi 96.7 | 104.1 | 167.1 | 230.1 -
Density 4 1sc-) g/cm’ 882.3 | 888.7 | 895.1 | 901.5 | 907.9
F.P(C°) 249 260 263 265 267
P.P(C°) -15 -18 -21 -24 -27
AN 0.113 0.112 0.09 0.06 0.03
mg KOH/g oil
Copper strip corrosion 1A 1A 1A 1A 1A
3h/100C
Foaming ml  seqi/seq2/sea3 | 0/0/0 | 0/0/0 0/0/0 |  0/0/0|  0/0/0
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Ash content W% 0.0001 0.000 0.000 0.00 0.00

(EVA) sl Jsé Jsi

12.5 12.155

[EEY
[

[EEY
=
wu

=
=
1

10.635

Viscosity at 100C°
o
wu

=
o
1

et
n

PEVA+Xylene%

-

Ll ya3 (100 C°) xic SN/500  (ulad¥) ey Aag3d s (1) Jsad
PEVA 4iLa)

&) (PEVA)aila) duw o)l (10.635 mm?/s )i cugill dag ) Camiiyl

dil) A gl ot @l Aag3l) sl gy (12.155 mm?fs )

Sleocab el 3 @bl da Jay ddsall b oile ) ( PEVA)Y%

Gua ol Aagyl i Sl a8 Lee Cudll Gluias Jadipiy Jlgdie JIL g
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sy A SV el Ll (PEVA) b dé JiY sl de il 4l (f
il Gl Aa g3l ol bl il Gl saadsall Judls o Lo Jal il 548

(Branched Polymer Shape) & iiall jadsdl J& (2) Jsddl
a0 Lpty Aag )l Gihast e () a3l Qs ey 1 A3l Jida 2-4
JSall gy Came Samall Cul Bpe b s 8 badinal) Clpisal) aal (g 5y)all
(EVA) 3Ll s s SN/500 cul dagsll Jis s (3)

250 - 2301
s 200 -
@
k)
£ 150 -
>
& 96.7
o 100 -
(& ]
A
50 -
0 T T T T 1
1 2 3 4 5
PEVA+Xylene%

PEVA 48l&) duwd iy SN/500 <3 da g3l Juda s (3) Jeib)
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(PEVA ) 4l 4 233l (230.1) ) (96.7) oo Aas3lll s gl Cam
(Bl Ao ity cadl) g3l i) saall Cusll dag)l Qs b g ) i
b 53l 5 (PEVA) e s il s sl ) (PEVA)%P  dalia) A g i)y

MEEIOR EEPS1 EON JESLNPRPT- SR STEN LA ENSROP EENPR I E YRR LGl
Bl class b i Jsm aadadl Gl il Cys dumiaid) 5 ) el
Lol s da gl (3 Sl i V) Bt (gl An gl ja DU 5 S IS 5 dudadidial)
Sl o b Ll o Aminial 5yal daL b i dads daysll e

e el (ol a3l Aa 530 w35 s Jadie g el sall il a8 Al yal)
9 JArdi all 3,1 sall s jo (& ) aas
L) dww e (SN/S00) cuy AES i Ay ve @ ABUSY 3-4
b o s (PEVA) dilia) duws aba)l <l 485 sby)) Laa gl (PEVA)
Ray BN ddpae DA e oKy 1€ Gl Gl Gy el e 28
LS Gl gpall Gall il 33k (8 Ciliaall Sadsall alell ) ddjes

910 - 907.9

905 -
900 -
895 -
890 -
885 -
880 -

8823

Density Kg/m3

875 -
870 -
865

1 2 3 4 5
PEVA+Xylene%
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PEVA 48La) duud yady SN/500 cy)l 48Uy (4) Jsid)

exn (e ES LS (PEVA) Giliad) aadsll sl cpsll of () iy (ghm
raladl Glia g Jealall Ll ¥ Camy (cbal) il 4ie Sl) cull to5a
nh ADL o dua BEKH Dy JElly Asadl Gisl) aagy Cose sl il

sl 5slly GBS

dayd Cucadd) Gugsyaall il e chlial) PIA 4K Ldgaall day0 :4-4
A gl (0.113 mg KOH/g oil) dasll e gyl cuill KN dia gasl)
s WS (EVA)%  Zdla) 4w g el (0.03) 4ed il ( PEVA)% 48l

(5) Jsall 8 e

012 - 0.113

=
=

0.08 -

0.06 -

0.04 - 0.03

0.02 -

Total acid number mg/g

PEVA+Xylene%

PEVA ddla) duwd ity SN/500cu 3 (TAN) 4daganll ab, yas (5) Joil)
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s (TAN) capll JSI Gimganl) o8y dad (o il Caliadd) jpadadl o
ASpna) bl e sy o3 i Ji8 Ji) sl o ) pRlasY) dlls
8p0) o ssing A (Al Adia Jangy) 5 L) Ji8 jnesise ae GalY) resisal
duaseal) o) Galiss) by (HY) plsd dani e Jaxi (OH') 4508 2l
e il b i) S5 8 eeld 0S8 Jiy ) Jal) il ey Cua
alaadl 385 pmen by (B ise dale 3pas JelYls LA (mes ojid

saalll)

OH + HO." >\ N0 —p 7T~ HIO—

sl oIl s 8 chinall sl e lualV) dags e tqlualyl daje 5-4
G Clua) dap pline dubhy 5 Glaall Basatiall Gigpill 8 dald g Apaeal)

S (F12)C° e eyl days alin

(6) S b mnge a LS (EVAY% dla) s g i)l (-27)C°
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CO

-15

Pour Point
&t

-20 -

25 - -27

30 -
PEVA+Xylene%

PEVA 48La) 4 ity SN/500<w3 (PP) Glual) 4 ja s (6) JSal)

Glid dod Jiy sl o iy S (EAV) 3 dukdl) daalall ) @l gay
A5 Lo Anlaline A5 (g58 ol mlan e biiadl) Ll ulylll a5 A
daad ASulaie 4y JSl lpany e ( Aaedll @lyslll) Dbyl by dypa
Glayp b Sl Gl Aee Agpe o Lliall Sl . coal @il Ag

8] Aadsnall 3 )

P o G Al il Basa ali Al lydsall aal e 1 Glasagl Aage :6-4
slel v (240 C°) L) Laalsall 33l 48 (223 C°) (e L g Lyl Ayl
iman s WS (EVA) (e (5)% ddla) duus
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270 267
265 -
260 -
255

249
250 -

Flash Point C°

245 -

240 T T T T 1

PEVA+Xylene%

PEVA dila) 4 iy SN/500cy 38 (FP) sl A3 s (7) Js&d)
Ll A iyl Anall G5l A5 3 cuill (8 palsall &B) ) elly (ghas
Gl (G AaEall e ha¥) aals Ji Cage Jlly Cupl) Slina ae el il

coasasll Aapd (82l Laa
e LS ally il pil) At A8 yead slayll (ggine 2oyt Al g giaa 174

SO gy il i sasmsal il e AigrSs el RS el
oy asag a2e cpit SN/500 cyy Je alayll chladl o)) aey cllig (8)
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sie SN/500 gy ilie saad JSUI bl olal &0 JSWY clgd) : 7-5
o llds (1-5%) o e PEVA il Jié il aadsy (e 3Ll s
v S5 E e By sl dsgiall Calaii aey llyg ASTM D-130 4ayh
ol gy A eg SN/S00 sla¥) ) (oimy HLEST sl (8 Ly
& lemags aa S L Blely JSUI chlial dals dpme Al B Laay)
chlaa) dag gy clele &G sad (100C°) shall daj 4 Sl aleall
Ay Apsaal) Lpuall) dbialpal)l g Glln s (1A) syl il J<O JST
JSE Gy ol Galiaddl ualsd) o ol (SN/500) sy dualadl (164/2016)
c o) ) e AlalS ol gl

: Gluagilly claliiuy) -5

5 Ul Ay g Amseall &) 5 Aag il Qo 5 Asglll) Chdte ad A G e
PEVA s 40 3basl SN/S00 sl call (alayll (s5ime luai¥) da
.aliadll
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oS QY alasid die il il g el il ad & Gl Jas ol =
-l s Ja el e deladind A0SE Wyl L (PEVA) s
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e Leaas 5 A e ae Al

: Gluagil)

ol 1 e g Ll Gl gy e bl Jad cdil aads aladi)
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Lal 3o gaoalll yusac Jaaad gliiollhag yiill agsnci
Asoavilly s yaslly

Gl qala — Adg Ay Asilaansl) duaigl) 44l dlal) ogid : AUl
Al alae o rellial) G pdial) Giba iyl 0] alad) G pdial)
:ua&ld‘

Jpemnl Fan sl Soally Abaaslly Aol Sled) Ay Cindl 138 b
sl (Tp187) sl Bially (“p 4) anill Bisd sl Ay NS sl

5/ %70 ) Ll il amally casbll umall on Ale Cual
graks Aila 52U8 NAC e %3 4] Canal (ppadl uacs (36

LN Sy C (ualidy plaall dmgeally pH bt i)

Aads ASI Adall dlgall af Candi)) (ssSeall daailly deajall @l Sl

LIl GlySully C paalids PH o Cuadds) G & casall lSidly A gl

5 (%23.1-%8.01) Jlaall & C (ppalishy BaliiaY) s <y T8 Lalsss)

ot G gl e 18— 54 sjlall da s e 4ujas xie (%49.43-43.78)

oo Lags 180 DA manily &lia 3yl Alla 3 el C alid JIas Jana
LOaal)

a8 andl e i o S apeailly Jadad) alasiiad G bl ekl
L dyfise 4LaSl ailodl) s 3 Gum Loy 180 L)) Josi 52a) jpucall
s Sl Asenl) dael culs Laaf ((P<0.05) el Sl (men ssine oLl
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e e n U il Sall dhael canlyl Loy @pie spanilly Jaiall 2la 3
~apilly Laiall Alls & £ /3 3000

NaCl L) ol by il ilasll opias O bl o)l
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Determination the Optimum Conditions for Preserving Lemon

Juice by Refrigeration and Freezing

Abstract:

In this research, it was studied the physical, chemical and
microbiological characteristics of lemon juice in both the states
temperature by Refrigeration at 4° C and by Freezing at —18° C for

six months.

A comparison was made between natural juice, conventionally
pasteurized juice (70°C/5 minutes) and lemon juice with 3% of

NaCl was added as a natural preservative.

Were Studied the changes of pH, titrated acidity, vitamin C, total
sugars, reference sugars contents and microbiological counts. The
total dissolved solids, pH and sugars were increased, while the
values of pH, vitamin C and total sugars decreased significantly.
The retention amounts of vitamin C (in the range) were 8.01%-
23.1% and 49.43%-43.78%% when stored at 4°C and -18°,
respectively, where it was found that the rate of the decomposition
of vitamin C is higher in the case of refrigeration compared to

freezing during 180 days of storage.

The results showed that the use of freezing preservation can

increase the shelf life of the juice to 180 days, as almost all
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chemical properties are stable except for the content of ascorbic
acid (P<0.05). the total count bacteria were acceptable limits in
freezing preservation. While, it was unacceptable limits 3000

CFU/gr in the case of cooling preservation.

The results indicated that the storage of pasteurized juices and
those to which NaCl was added showed good microbiological
safety after 18(0 days in both cases of storage by refrigeration and

freezing.

Keywords: lemon juice, vitamin C, cooling, freezing.
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Introduction and Literature Review daa ol dul,ally dadiall Yol

coladY) s 8 el Lpaal @) iliasd) gies aSIll culaiia e
Oo Csalll amyg allall 8 Clacaandl s o il edall Cilpaaal) L IS,
QS Adgdll LSl Bigly Appdaally Al aailad Cuw Lkl el
Gonza'lez-) ilisig ISy Al cigyills il Ll Caleally calisabigl)
eresd Ayl L) G e ol aaiill axyy .(Molina et al, 2010
ae o lpmeal) 21 i LAS i) Lhlatieg Ciluaeal) b 3lailly o GY)
Lmiinal 3yhall clanal sl bl Ll cuw Ghlidly Glaldl o Ja8
.(Lorente et al., 2014)

G ol Gl (152.8) () 2019 ple b (ppalll 1) aalii cbysm b

@l dalud) gae by Caegill Al @ihally Sl L a0 Al bl Cag Ll

(Gl deaddl Hlewd £l s Glumes Bk gale a3 e el Ll

Rty Y1 Jiee palii Ul (ol aladl Gaee Jbhaaly Jills 3200y

Slo L (el @llds .%29.3 Aoty Jliiy) ) it LS oysadll %32.8

Syrian ) Aghe e lya aid Apsadl GV G Glumeall
-( Agricultural Statistical Collection,2021

aaliall (g las 6K 38 LAY saliie A A513a)) Basal) Canual
ealEY) jaall aai 8 Lewls Slle (C (melid) iy sSull) pames Jio 4503200
Gsae Y Dl (Laing ef al, 1978) cluaeall juae Jie cilaiidl asd
opadll 5 )l Gllee oW jpanll aoady Glumall jlac 3 C i
Jonson ef al., 1995; Lee and Nagy, 1988a ; Solomon et al., 1995 )
4eSl) Jin mitall dpuall pailiadll 8 Jisy Heaxill Ma (; Manso et al, 2001
.(Rassis and Saguy ,1995) (sl
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dallaall o8] Bl 2l ealiall Ji s C gelis of ) cludyal) i

Aallead) ol el 3 olsdll Q) Jasll 3 copully 30uS3U Atialin Can

Franke ef al, 2004 ;Lathrop and ) sadly zilhall juasll il
.(Leung,1980

Huelin, 1953 ;) Lalsa Y5 Lilsa hlae elsw oa e C ouali jpa 33,

Uddin ef al.,2002; ) dalsall (10 aaell e adiayy ( JOhnson ef /1995

ssally 5)ally cpansY) Jis (Nunes ef a/,1998 ; Sedas ef al., 1994

Oouaill Cdgs padll Bl dajas (Robertson and Samaniego, 1986)
.(Gordon and Samaiego Esguerra, 1990 ; Fellers, 1988)

Glaaeall jlac dallee ol ) OS5 @lysSal) (aea 2ushy
caal ol ) IS8 Lilsa YV ) KUY ames Jlaty Lty o(Huelin, 1953)
. (Jonson et al., 1995; Lee an Nagy, 1998a; Solomon ef al., 1995)

Ol (Al Ui a5 Jall Oslll Bty Sl KUY (mes o0

Nagy ef al,1992 ; Tatum ef) oyadll Uil cluasall jilae b 5352l

LA Galsdl) Ay 5 iyl Gaea HAS Caiay (gys pall (e (ak,1969
A el las b 4l

Go ilanll deat Hiiays Al Claiall odgl Jain 3yl Sl (e 3 Y5

Gyl aal st 5 s Lclaiiall oda saga e Bliall legd @yl
.(Sahari et al.,2004) il cds A aai Alls saasall jilasdl & 483
Jpanl ALaslly 4lhall (ailadll Jdat (Ortiz Flores,2018) bl A
il Alie cudis Ta 10- Hha A o penilly Lasiaaly Caisall gsaill)
aailiad ) laeys oasdl aaS oL A0 sad) abais (S o3 z3la (sl s
@il el 2anall sl prae O G (G eopedil Bles e iy Dl
e @li o salll juac Bilay of (Says o 90 e SV aliin oSy
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e Gsalll uae 3 %20.25 (alisil e il C opualin o815 Ly 400l
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Al i Uit saeaal)l jliandl culs legd 21 527 ) dosi 30al s
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s Glan o destiuall lilmy) ST e asseall a5 sy
salal) soladl L8l s de st aailiady 4S5 aladsl Can 46130 cile luall
s(aw) Sl Llall af Qs o agseall a0 5yl g Soall salially
el S A5 ¢ remall (3 o3 T @l dpanll Gy ol illeal) Loyl
S s s oanlall opih @il S Jaal)l 4 cles add
LA A0 Al e JIy o oSy oS0 LAdlAe cul3S s dddal) dad) el
Obeally lipalill Jia elall 8 olsAll AL 0l Sall ) aiKay 4 s shndll
Clostridium i sail Jaé Lt 23 4ulyy 3 (Lu"ck and pager,2000)
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Soms Sl Sl i pie b ol el A A O (Sa 3l auas

el Al

iy osllnal) 50l (it L2l (50 il Sl 38 5l (S
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.(Sadek and Kashtaari, 2006) 4sss 10-5
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Gl ¢ sagal) Alle Gt e Jpanll 5 Loy daiye ed cdlld gag (382 5
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:Aim of the research ) i Ll
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:Materials and methods &l gl alsal) s Gl

Materials agall
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Methods of Research &) &k
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:agld)

Ul Gsadll suac Glialse (2) dsadl Cous

AKY A geal) aldl)
i Al | @byl PET

C palis bl e aalal

pH A yall ) FEPVR|
(J«100/4=) Osadll (mea (oSl
(%) (%) (%)
(%) L
46.67 5.12 2.18 1.81 2.26 91.83 8.17

& daaslon g Saall Agandl st Sy el juasll e Gitie Jaead \5_',—3_1
sA L Adplall (385 aneailly ayyally Baaall Sl juanl)

il Sy (8 /308) Sieusall pemall 8 g Saal) Algasll (3) Jsandl s

e
Colif el sl sl sLeal Al
oliform g Alas a4
Al et | 7 ”
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- - - CSl1

- - - CS2

HEL IR Gy i) Galll pae 6 Al S0 i 4]

sl aleally jiuall Huasll Glialge (4) Jsaad) cpns

KN da saal) alall
i Al | @byl A
C (i Uaes (bl e s
PH | dasydll | LN | k)l
(Se100/4) Osaddll . . . (oSl
. ) | ) | %) |,
(%) %o
39.21 4.89 2.87 1.91 2.21 91.33 8.67
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D edolomg Sl Jaladl) -2
P Oselll pac 3 A Suall Algeal) s —1-2

s 180 cpaill 530 oLl day (§/4403) Lnslsmg Saall Asanl (5) Jsandl s

(" a) Bl A
18- 4+
Gl
AS CS FS AS CS FS
(/A2 | (/A4) | (/A4 | (B/43) | (/A4 | (2/4)
- - 3 x 10?2 - 9x10 | 3x103 | _ghilly ,iladl)
5 plad) )aail)
dilggd) Ll
- - - - - - Coliform

phall dapy o ol Ala 4 FS dill 8 s Saal) Clyanionall dlac] sl

Syrian Standard ) J 35 L ae ciilg dagill sdag ey a9 Y T4 4

¢ LagSue Agie sa2nall jilaal) culS Lay o(Specification No. 367,2016

o Ciblgis cdumslons Suall alil) ya 3jiise CS dissadl jilasd) G Loayl Jaasl

Niemira et al., 2003; Foley et al, 2002; Nikdel ef al., ) ao milull

%3 dawiy amigall 3 o gsing @A) uaad) o3a3 G s (1993
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dael 4 dla) clialads) ) ool cpiaall g G saeaalls 323l (AS cilinll)
sagasal) Apg o) AN e analal) ald) il 1) el agey 38 el Sual
Y Jalbs mld) s e lall 4a () gpand) () mlall dlia) (5058 Cun juasl)
.(Lu"ck and pager, 2000) juasll & s of Lyl (Ke

: lagy 180 Ladal) 5aa o lgiil day danally Spall yueanll ilasSl) qusali-3

: (TSS) At 4l bl Balal) s —1-3

taanilly 2l s 3 (%) TSS 4N 483 Dbl salall (6) Jsaadl ans

(" 8) B Aays s
oA
18- 4+
(25)

CS | AS | FS | CS | As | Fs
(%) | (%) | o) | (%) | (%) | (%)

8.67 | 10.13 | 8.17 8.67 | 10.13 | 8.17 0

8.67 | 10.10 | 8.17 8.77 | 10.13 | 8.27 30
8.67 | 10.13 | 8.27 8.83 | 10.13 | 8.50 60
8.77 | 10.13 | 8.33 9.03 | 10.17 | 8.80 90
8.87 | 10.10 | 8.47 9.07 | 10.13 | 9.10 120
8.90 | 10.13 | 8.53 9.20 | 10.13 | 9.47 150
8.97 | 10.13 | 8.70 9.27 | 10.13 | 9.80 180
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Aa o) wenill Jaial) Al & Gand) Leaany o Blslsall 238 e el clS
Zun (o 4t Ball dap o) 2l Baadl Al e e (Y 18— sl
3L Ay Caly L3RSl e aafil) aa AN Aliall Balall 4 5yaS Baly) culaal
il€ L « CS 1%6.92 5 FS 1 %19.95 2yl pyasll 4lgs 4 TSS b
OsS B« CS %3.46 5 FS 1 %6.49 seailly djadll yilasll & 530
spaall el Qi) s (a5l (o RIS Slsa S ) 35m gl 1
a Wy lly HeSdlly 35S olall (gl Balal) Sl ) saaxiall LSl e
gLl o2a (Barwal and Shrera , 2009) (HMF) J))s8)6 Jie (S5 0 )

Sarolia and ) ad¥) el juac 8 Al Glubdl e il

Mehta and ) .cluasall juac iy (Mukherjee,2002 ; Zeina ,2000
Harsh et al,2014; Palaniswamy and ) (sell juacs (Bajaj,1983
.(Muthukrishnan,1974; Barwal and Shrera, 2009

el T s aladal le plasinly it 531 jpmall 16 Jsaall (e Lad Jaa )
Slige Bady ol cils ) LTSS e b duass Shst il o
Lally T 4+ phall dapy e 5 Al Gn oA Bha dap DAL
Dmaal) Xt Alasi Galaadl ) @l 535 Ta 18- gihall dap e A

Cagob b ALl DAl jauaell Ly U el 8 &bl 550 g olly

Jalss ) Al salall il yuads (Sey Ly .(Abbas et al., 2021) aweadll
Aalasl el Gipal TS e all slal) S Ml ainall el Ll
.(Boon et al., 2010)
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Al il Sl paks —2-3

spanilly 2l illa 3 (%) B Sl (7) Dseadl s

(° a) Bl Aaa
18- 4+ G e

CS AS FS CS AS FS (p5)
(%) | (%) | (%) | (%) | (%) | (%)

2.21 | 2.26 | 2.26 | 2.21 | 2.26 | 2.26 0
2.2 | 226 | 2.26 | 2.18 | 2.21 | 2.15 30
2.2 | 224 | 2.17 | 2.14 | 2.18 | 2.02 60
2.19 | 2.22 | 2.16 | 2.07 | 2.14 | 1.89 90
2.19 | 2.18 | 2.16 | 1.99 | 2.13 | 1.84 120
2.18 | 2.15 | 2.14 | 1.94 | 2.08 | 1.81 150
2.16 | 2.11 | 2.05 | 1.82 | 2.02 | 1.78 180

gy 180 saad (ppaall 3558 A Jasale J<8 il Sl (mliasl (7) Jsaall Ga
AS dimll Ll %48 sy Lalias) J<Y) cuilS apall Alla 3 FS dual) & i
b i (alay) 1 IS Ly« CS jiwll sl 3 %39 5 %24 Ay
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A il 3 %15 5 FS dumll 8 %21 Gty Cumidi) Cus sxenall iliasl)
Zeina, 2000 ; Harsh et al., ) ae csilg 4lal) &l .CS duall & %55
mas 0333 A 4l sy Cus (<2014 ; Barwal and Shrera, 2009
Osalll (men Hea (M (Rl 13a e dgay 8y Db Sl (6 giaa sty O gl
¢ 35Sy 5sSsle ) Baseall ClySall Glia dilaty a8 Cua juasll 8 dsasal)
) dlladl 8 SleS Jsad g Sl Jeats dleadl 038 (a e3a Liaf e Ll
DAl days el LalSs (alaa) A (e Aleall 03a it i ¢ 35S 585 5585l
Da b LN Gl 8 cbard) G Badl Gl 41 Q) Jlas Jae
oe g3 & ¢(Brighenti et al., 2011) aeadll Al (e lagias ST oyl

& OsoSall Slall Jaill ) s e of Sy Q5 «JWE ) juasd Jlae alids)
(Kennedy et al., 1990) &3 sl & «(Lee and Coates, 1999) alaa¥ll 3 sa
sola i)l WIS ek dpmas) Cagolall 8 55 Sl ol G Ll Vs

daaall ol Sl 05 - 3-3
aailly aydl) Alls 8 (%) Arspall LSl (8) sl Gaus

-18(°C) +4(°C) Bda
CaA
Cs AS FS CSs AS FS )
o) | ) | ) | %) | | )
1.91 1.81 1.81 1.91 1.81 1.81 0
1.91 1.82 1.82 1.92 1.83 1.88 30
1.92 1.83 1.84 1.93 1.83 1.92 60
1.92 1.84 1.87 1.97 1.85 1.96 90
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1.93 1.85 1.89 2.03 1.86 1.99 120
1.94 1.87 1.9 2.07 1.89 2.1 150
1.96 1.9 1.92 2.12 1.92 2.18 180

sl ae e & A deadd) G Jlaa) (8) sl el
3 %1.89 5 asenilly haiall Alla 4 AS diall & %1.87 Luall dagl) Culaa ]
Ligiadl) CS (il juanll ) %2.07 5 (apall Laisll Alls 3) AS dull
ayail) 5ol agad 8 ¢(amenilly Baginall) Jinall suaall 8 %1.94 5 (aally
sl daapall e LS sl Jeatll G gaeasd) 8 Zaapall Sl
Glahal) ae diilgie cof zbl) 25 ¢(Sindhu and Khatkar, 2018) ¢yl
&b 5nS alyy LaY A (Akhtar ef al, 2013) olll suac G gAY
cily Aamall Bhall Aap e opaill sl gLl Duae b daajall LS
¢l (Zeina,2000; Sindhu and Khatkar, 2018) ciluy e Loafl 4al5i

- st B)hall Gl A sl
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:(PH) Liagaal) aby ks —4-3

Manilly 3,0l Jadall o sailll jrae PH o 53 (9) sasdl s

(" p) Bhal Aa
-18(°C) +4(°C) (ps) AL Baa

cs | As | Fs | cs | as | Fs

2.87 | 1.98 | 2.18 | 2.87 | 1.98 | 2.18 0

2.85 | 1.97 | 2.18 | 2.85 | 1.97 | 2.14 30

2.82 | 1.97 [ 2.17 | 2.82 | 1.95 | 2.13 60

2.8 | 1.96 | 2.16 | 2.8 | 1.93 | 2.07 90

279 | 1.96 | 2.16 | 2.79 | 1.91 | 1.98 120
277 | 1.95 [ 2.15 | 2.77 | 1.88 | 1.88 150
2.75 | 1.94 | 2.14 | 2.75 | 1.84 | 1.86 180

pae (A5 Ll meal) oladYL PHI Aad Lagn ) (9) Jsaal) b il s
Gl 13 s o A0 b DA il b ol angs Legy 180 el
Harsh ) culy Sl ¢lSs DA Laldy dpmeal) clSpall J&a ) pHY 4ad 3

.(Zeina, 2000; Harsh et al., 2014) x il s2a csdlg, (ef al,2014
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%3 e ssins Gl AS cilimll 3 omesl slatl PHY) dad mlis) Laag)
A e S sy opddll s 3 Akl sl
gaaall all Gl pH o G Aaladl 4 A e (Serajuddin.,2007)
PH o) e OB PH 2 s Il (e v all Gmeall (oS candld Sy

NS

tosalll (haaa (ulad o ddagaald) 4 ja yals —

SIS sl G Al 358 PR Aageal) day A bl A8 G
cas 2 Sl auhll suasll b Aageall dapy Aad o i) (e il
3ol aledall el 4 Capal (A juael) b Aimgesd) dagy af o opiaal) L8l
e fisall jpanll 8 dmgeall day) o Clri agy 3 Jabadd) |aly cilaila

coboal) B il i Lalaiall b A S clasy 180 sl 4pas

ES ——-18 B4

0O 30 60 90 120 150 180
(ps3) 0o
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e CJU:.\\ FS J,pa:d\ gﬁ (?—53) U“‘)HJ (%) dageald) u ANall 11 gl
ueailly aydll Alls 8 il

——-18 -4

5.45 /.

1 /
! A

5-15 T T T T T 1
0 30 60 90 120 150 180

(pss) Y

Ll Lasindll AS aall i (a) a3l (%) dmpand) s ALY 12 (22
caanilly ayal) Sl S (%3)
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5.8
5.7
5.6
5.5
5.4
53
5.2
51

)

(%) da

4.9
4.8

——-18 -4

Da

/

of

»

e

3|0 6I0 9|0 120 1§0 12|30
(pss) Crl

s 3 isdll CS juanll & (as) Gaills (%) duaseal o A8 12 JSAI

casenilly 2l

COleall apen B dmsendl & dysies saly) @llia 4 3525 1 clabddl el
de oAl digyh b seine (3 2ass ¢ (P<0.05) Los 180 il 005 pe

il Liml) 3 (%6.03+ 0.04%) abiall Lol Jinis 5. %5 Lysina (s5iase
S Sl SKE 1) dmgeall 3 52l oda (ghaiy canyally Aagiadll FS

.(Harsh et al.,2014) (A ¥ seid) JsuS5SU Gialeal

Mehta ) Jid e Slaiaeal) juae 8 cupal ) cluhall ao gl oda il

Palaniswamy and Muthukrishnan, ) ¢selll juacs (and Bajaj, 1983
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¥l el yuacy (Tripathi ef a/,1988) Jd o Y5 juacs (1974

-(Zeina, 2000) Ja (s
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gl juas B () sSul) (aes) C palid paii —5-3

Ghs ( Jsudsnl Joid )5S 2,6) aals allS alasinly cliyysSul) Gaes yast
EO aladiulyy el JS Ll chlaaY) sd cyal ((AOAC,1995) dayh
Osalll rae 383 DA C i ggine et ) 4 JSE ¢ ) S
P33 P € (alid oima pxd ) S JSAl adys cpenilly apyally agdal)
6 IS s ¢ ) sy @y alaball ple ) il 53 (sl jpac
Aad S careailly 2l Jiall el juae 535 Pl C (el (s5ian s

enll Lol Jis laladdl

——18- -m-4
FS so
3 40
A 30
-L%) \
7 \.\
31 ‘l\.
: 0 T T T T T 1
0 30 60 90 120 150 180
(ps3) M

Faddl e il juaall laés die (as) Gaills C Gualid (o 28D 1(4) J<)
aaailly a6yl (FS)
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AS 15
40

35

30 \
25
20

15 <

10

RLE o W R

0 30 60 90 120 150 180
(ps3) o

WG puasl) s vie (as) Gailly C aelid (G A8 1(5) Jal
caraailly aall 6yl (AS)a sad puall
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——18 w4
CS 45
40
35
30
2 25 \\
S 20 kN
S~~~
4, 15 \-\
o 10
[
kS 0
0O 30 60 90 120 150 180
(ps) a0

Ll el jnmnl) Jais sie (a5) seills C el 0 4D 3(6) JS2
aaxilly 3yl syl (CS)

Glie 8 C oualis Sligine b cpiailly dallaadl 36 65 55 4 cllabadl o
30 A Usina ol Sl Gaen (ggine (it Loa osalll juac (e dibids

(P<0.05) cDlaleall gen 8 Losy 180 il

Go (50 dsal) pmaill el Gl €Wl Games ded Cuaddd)
dila) Ll dagm Ja 100/6 41.730.86° LU Ja 100/:46.67+0.13"
Lu'ck and ) C pualis i oWl & olisall AL GlSHall e asiasaall )l

C oalid Jlail das (Rl 138 e (Ko Al ) ALY (pager,2000
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=l (Ibraz et al,1999 ;Lee and Nagy,1988b) duaeall Jdlaall 4

Cum ¢ Lag 180 o)l 3 il by KU1 Gman gsinal Alel) il Jonsss
Liall dlls 8) FS auball juasll die 3 Je100/3e3.74+ 0557 aiad il
Vs 8) AS mldl pe ypeanll 3ie 3 Jo 100/50 1245 £ 0.27° 5 ¢ (apall
Ul 8 CS il yuanll 8 Jo 100/5e 10.77 £0.26 & ¢ (apally Laial
Lisll Ala 3 ) FS Ll 4 Jo 100/3e 23.07 £0.38 A 5 aally Lasal)
(aenilly Laiall Alla 3) AS Ll 8 Jo 10030 2141 +0.48 ® 5 ¢(ameailly

(sl 38l Ala 8) CS a3 Je 100/32 2043 £0.34 €

"o d aall Ay e C aeliy Waliia) J8Y) 08 anlall Gedll jume oS
Ao iy Lopiaall 558 Al 3 %8.01 LloaV) duws cily dua (4 JSi)
iy Lo lgnas xie AS Liall d @lld; %26.7 Sl Gaes, Lliay)
leiad die CS il juanll 8 %231 Lloal) dus cialy Wiy *a 4 5l
Cigs dallaall LA0 ) ol sSul) (mes b Il (a5 ¢ pbhall dap Gl e
SV Sl mea i gy 35 (Harsh ef al, 2014) caall sa day,

.(Moshonas and Shaw,1989) alsell <l Lol
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Juacy (Tripathi et al,1988) Ysi¥! juac 8 duhy ae g bl o3a

.(Barwal and Shrera, 2009) (sl

& ) ) e Al 8 (geine lidd) 65 55 4 clabid) Ll mag
w2l culS (P<0.05) sy 180 saad il 558 JNA dasall el uac
Cun LI FS Lill 5 adaal) Gl cilSy dpyliia el sSul) aeny LiliaY|
daws caly hyaly %45.88 deiy AS il Lol %49.43 Lloa) dus culy
2l oda (CS jiwwll juaell die 4 %43.77 cly) &l Gaesy LliaY)

-(Ranote and Bains, 1982) L o6& Al dslud) cluhall aa Gil53
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: Conclusions and Recommendations cilLuagll ¢ clalitiud) Luald

Conclusions «lalitiuy)

o Gl o Ta 18 = Bla Ay die el (sedll juae Lia G 0 -1
C el dnganll o yuand) (s5ina Aasa s

bl salll juac Lis oW Algde ) sgan ) il ySeall dae cailyyl =2
a4 Bha Ay die aally

oS @3y 5504”5 70 s)ha Ay e sl 5 %3 Ay mlal) dili) G) -3

S 2l e 3L kil B Y] sl v G opalis dad A i

manll a8 sead) 25 A88A) ¢ Lal) Lol (e S U8 mid apeal)

Recommendations <luagil)

— 532" & 90-70 syhall days o Al syl diyh Hladiul 58 Koy
il Baal) Alla 4 Gluzmeall jlae e ddadlad) Jal (e 3383 10

105



Laaill g wll L jie ¢ palll puas Jadal Lial) dag ) ayaas

:References aalyall :ludlw

ABBAS T., LAVADIYA D.N., AND KIRAN R., 2021- Exploring
the Use of Polyols, Corn, and Beet Juice for Decreasing the
Freezing Point _of Brine _Solution _for _ Deicing _ of
Pavements. Sustainability, 13(11), p.5765.

AKHTAR S., ALl J., JAVED B., AND KHAN F. A.,2013- Studies

on the preparation and storage stability of pomegranate juice

based drink. Middle—East Journal of Scientific Research, 16(2),
191-195.

ALBARRACIN W., SANCHEZ I.C., GRAU R. AND BARAT J.M.,

2011- Salt in food processing; usage and reduction: a

review. International Journal of Food Science & Technology, 46(7),

pp.1329-1336.

AOAC, 1995- Offical methods of analysis of Association of

Offical Analytical Chemistry. 16" ed. Association of Official

Analytical Chemists, Washington, DC.

AOAC, 17" edn, 2000- Offical Method 925.35 Sucrose in

Fruits and Fruit Prouducts read with AOAC Ofifical method

923.09 Lane and Eynon general volumetric method.

106



Al dlae 3 Gl diydal 2021 ale 11 dadl 43 alaall Cad) daaly A
Agalal) o i

AOAC, 2005- Offical methods of analysis. 18" Edition.

Association of Official Analytical Chemists, Washington, DC,

Method 935.14 and 992.24.

BARWAL V. S., AND SHRERA S. K., 2009- Standardization of

extraction methods and preservation techniquesof hill lemon

juice. Journal of Scientific and Industrial Research, 68, pp. 608-
610.
BOON C.S., TAYLOR C.L., AND HENNEY J.E., eds ., 2010-

Strategies to reduce sodium intake in the United States. National
Academies Press.

BRIGHENTI, D.M., CARVALHO, C.F., BRIGHENTI, C.R.G. AND

CARVALHO, S.M., 2011. Inversion of the sucrose using citric

acid and lemon juice for preparing energetic diet of Apis

mellifera Linnaeus, 1758. Ciéncia e Agrotecnologia, 35(2),

pp.297-304. (In Portuguese)

FELLERS P. J., 1988- Shelf life and quality of freshly

squeezed, unpasteurized, polyethylene—bottled citrus juice.

Journal of Food Science, 53(6), 1699-1702.

FRANKE A.A., CUSTER L.J., ARAKAKI C., AND MURPHY S.P.,

2004- Vitamin C and flavonoid levels of fruits and vegetables

107



Laaill g wll L jie ¢ palll puas Jadal Lial) dag ) ayaas

consumed in Hawaii. Journal of Food Composition and Analysis,

17(1), pp-1-35.

FOLEY D.M., PICKETT K., VARON J., LEE J., MLN D.B.,
CAPORASO R., AND PRAKASH A., 2002- Pasteurization of

fresh orange juice using gamma irradiation: microbiological,

flavor, and sensory analyses. Journal of food science, 67(4),

pp.1495-1501.

GONZALEZ-MOLINA E., DOMINGUEZ-PERLES R., MORENO
D.A. AND GARCIA-VIGUERA C., 2010- Natural bioactive

compounds of Citrus limon for food and health. Journal of

pharmaceutical and biomedical analysis, 51(2), pp.327-345.

GORDON L. R., AND SAMANIEGO-ESGUERRA M. C.,1990-

Effect of soluble solids and temperature on ascorbic acid

degradation in lemon juice stored in glass bottles. Journal of

Food Quality, 13, 361-374.

HARSH P., SHARMA A., SUGANDHA SHARMA B., VAISHALI C
AND HIRAL PATEL A.,2014- Effect of storage conditions on

the Bio—chemical quality of lemon drink. Journal of Food

Research and Technology, 2 (4), 158-164.

108



Al dlae 3 Gl diydal 2021 ale 11 dadl 43 alaall Cad) daaly A
Agalal) o i

HUELIN F. E., 1953—- Studies on the anaerobic decomposition

of ascorbic acid. Food Research, 18, 633-639.

IBARZ A., PAGA'N. J., AND GARZA S.,1999- Kinetic models

for colour changes in pear puree during heating at relatively

high temperatures. Journal of Food Engineering, 39, 415-422.

ICUMSA, 2009- International Commission for Uniform Methods

of Sugar Analysis.

JOHNSON J. R., BRADDOCK R. J., AND CHEN C. S.,1995-

Kinetics of ascorbic acid loss and nonenzymatic browning in

orange juice serum: Experimental rate constants. Journal of

Food Science, 60(3), 502-505.

KENNEDY J. F., RIVERA Z. S.,, LLOYD L. L., WARNER F. P.,
ANS JUMEL K.,1990- Studies on non-enzymic browning in
orange juice using a model system based on freshly squeezed
orange _ juice. Journal of the Science of Food and
Agriculture, 52(1), 85-95.

LAING B. M., SCHLUETER D. L., AND LABUZA T. P.,1978-

Degradation kinetics of ascorbic acid at high temperature and

water activity. Journal of Food Science, 43(5), 1440-1443.

109



Laaill g wll L jie ¢ palll puas Jadal Lial) dag ) ayaas

LATHROP P.J. AND LEUNG H.K., 1980- Thermal degradation

and leaching of vitamin C from green peas during processing.

Journal of Food Science, 45(4), pp-995-998.

LEE H. S., AND COATES G. A, 1999- Vitamin C in frozen,
fresh squeezed, unpasteurized, polyethylene-bottled orange
Juice: A storage study. Food Chemistry, 65, 165-168.

LEE H. S., AND NAGY, S.,1988a-_Quality changes and

nonenzymatic browning intermediates in grapefruit juice

during storage. Journal of Food Science, 53(1), 168-171.

LEE H. S., AND NAGY 8S.,1988b— Relationship of sugar

degradation to detrimental changes in citrus juice quality.

Food Technology, 11, 91-97.

LI L., VALENZUELA-MARTINEZ C., REDONDO M., JUNEJA
V. K., BURSON D. E., AND THIPPAREDDI H., 2012- Inhibition
of Clostridium perfringens spore germination and outgrowth by
lemon juice and vinegar product in_reduced NaCl roast
beef. Journal of food science, 77(11), 598-603.

LORENTE J., VEGARA S., MARTi N., IBARZ A., COLL L.,
HERNANDEZ J., VALERO M. AND SAURA D., 2014-

Chemical guide parameters for Spanish lemon (Citrus limon

(L.) Burm.) juices. Food chemistry, 762, pp.186-191.

110



Al dlae 3 Gl diydal 2021 ale 11 dadl 43 alaall Cad) daaly A
Agalal) o i

LU'CK E. AND PAGER, M.,2000- Chemical Preservation of

Food : Characteristics, Uses, Effects. Pp. 46-98. Zaragoza:

Acribia. (In Spanish).

MANSO C., OLIVERIA F., OLIVERIA J., AND FRIAS J., 2001-

Modeling of ascorbic acid thermal degradation and browning

in orange juice under aerobic conditions. International Journal

of Food Science and Technology, 36, 303-312.

MEHTA U. AND BAJAJ S., 1983- Effects of storage and

methods of preservation on the physico—chemical

characteristics of citrus juices. Indian Food Packer.37, 42-51.

MOSHONAS M. G., AND SHAW P. E.,1989- Changes in

composition of volatile components in aseptically packaged

orange juice during storage. Journal of Agricultural and Food

Chemistry, 37(1), 157-161.

NAGY S., ROUSEFF R. L., FISHER J. F., AND LEE H. S,,

1992- HPLC separation and spectral characterization of

browning pigments from white grapefruit juice stored in glass

and cans. Journal of Agricultural and Food Chemistry, 40, 27-31.

NIEMIRA, B.A., SOMMERS, C.H. AND BOYD, G., 2003—- Effect

of freezing, irradiation, and frozen storage on survival of

111



Laaill g wll L jie ¢ palll puas Jadal Lial) dag ) ayaas

Salmonella in concentrated orange juice. Journal of food

protection, 66(10), pp-1916-1919.

NIKDEL, S. AND MACKELLAR, D.G., 1993- A microwave

system for continuous pasteurization of orange juice.

In Florida State Horticultural Society. Meeting.

NUNES M.C.N., BRECHT J.K., MORAIS A.M.M.B., SARGENT

S.A., 1998- Controlling temperature and water loss to

maintain ascorbic acid levels in strawberries during post

harvest handling. Journal of Food Science, 63: 1033- 1036.

ORTIZ FLORES K.Y .,2018- Physico—chemical characterization

of subtle lemon juice preserved by rapid forced air freezing

and a comparative analysis with subtle fresh lemon juice. (In

Spanish).

PALANISWAMY K. P., AND MUTHUKRISHNAN C. R.,1974-

Studies on the physico—chemical characters of lemon juices

and squashes during storage, Indian Food Pack, 28, 37-41.

RANOTE P. S., AND BAINS G, S.,1982- Juice of kinnow fruit,

Indian Food Pack, 36 , 23-33.

112



Al dlae 3 Gl diydal 2021 ale 11 dadl 43 alaall Cad) daaly A
Agalal) o i

RASSIS D., AND SAGUY 1.,1995- Oxygen effect nonenzymatic

browning and vitamin C in commercial citrus juices and

concentrate. Labensmittel Wissenschaft u—-Technology, 28, 285-

290.

ROBERTSON G. L., AND SAMANIEGO C. M. L., 1986 - Effect

of initial dissolved oxygen levels on the degradation of

ascorbic acid and the browning of lemon juice during storage.

Journal of Food Science, 51(1), 184-187.

RODRIGUEZ-SAONA L.E., BARRETT D.M. AND SELIVONCHICK

D.P., 1995- Peroxidase and lipoxygenase influence on

stability of polyunsaturated fatty acids in sweet corn (Zea

mays L.) during frozen storage. Journal of food science, 60(5),

pp.1041-1044.

SADIQ S, AND KASHTAARI M, 2006— Microbiology, Theoretical

Part, Al-Baath University Publications.Pp 11-244. (In Arabic).

SAHARI M.A., BOOSTANI F.M. AND HAMIDI E.Z., 2004- Effect

of low temperature on the ascorbic acid content and quality

characteristics of frozen strawberry. Food chemistry, 86(3),

pp.357-363.

113



Laaill g wll L jie ¢ palll puas Jadal Lial) dag ) ayaas

SAROLIA D.K., AND MUKHERJEE S ., 2002-_Comparative

efficiency of different preservation methods in keeping quality

of lime (Citrus aurantifolia ) swingle juice during storage.

Haryana Journal Horticulture Science, 31(3-4): 185-188.

SEDAS V.P., KUBAIK K.N.W., ALVARDO M.G., 1994-

Ascorbic acid loss and sensory changes in intermediate

moisture pineapple during storage at 30-40 C. International

Journal of Food Science and Technology, 29: 551-557.

SERAJUDDIN A.T., 2007- Salt formation to improve drug

solubility. Advanced drug delivery reviews, 59(7), pp.603-616.

SINDHU R., AND KHATKAR B. S., 2018- Preservation and

storage of Lemon (Citrus Limon) Juice. International Journal of

Advanced Engineering Research and Science, 5(3), 237408.

SNIR R., KOEHLER P. E., SIMS K. A., AND WICKER L., 1996-

Total and thermostable pectinesterases in citrus juices.

Journal of Food Science, 61(2), 379-382

SOLOMON O., SVANBERG U., AND SAHLSTRO'™M A., 1995-

Effect of oxygen and fluorescent light on the quality of orange

juice during storage at 8§ C. Food Chemistry, 53, 363-368.

114



Al dlae 3 Gl diydal 2021 ale 11 dadl 43 alaall Cad) daaly A
Agalal) o i

SYRIAN AGRICULTURAL STATISTICAL COLLECTION, Ministry

of Agriculture and Agrarian Reform, Damascus, Syria, 2021. (In

Arabic).

SYRIAN STANDARD SPECIFICATION NO. 367 of 2016, natural

fruit or vegetable juice, concentrated natural fruit or vegetable

juice. (In Arabic).

TATUM J. H., PHILIP E. S., AND BERRY R. E., 1969-

Degradation products from ascorbic acid. Journal of

Agricultural and Food Chemistry, 17(1), 38-40.

TRIPATHI V K., SINGH M B ., AND SINGH S., 1988- Studies on

comparative compositional changes in different preserved

products of aonla (Emblica officinalis Gaertn) var. Banarasi.

Indian Food Pack, 42, 61-65.

UDDIN M.S., HAWLADER N.A., DING L., MUJUMDAR A.S.,

2002—- Degradation of ascorbic acid in dried guava during

storage. Journal of Food Engineering, 51: 21-26.

ZIENA H. M. S., 2000- Quality attributes of Bearss Seedless

lime (Citrus latifolia Tan) juice during storage. Food

chemistry, 71(2), 167-172.

115



Laaill g wll L jie ¢ palll puas Jadal Lial) dag ) ayaas

116



Chdindl ill 3dagulS a3 2021 ale 11 sl 43 Alaall Cad) daals A

Jusa o a5 411 o 0919081 Siliy yaa gl Jauaall
rye|

Aaguls (alyy gisal
) Aaaly — Al ) g Apibanl) Arigh 40 B Sl
Oladal) All | gical)
o) Aaaly — g i)y Aibasl] Autigl) A8 A o lose M

0o ledle Jsmand) (S 5 ¢ 4550 3aan) o) sl aal (e a5 9a ) Gy S a3
Aokl A5kl ) s lll (aes delia (8 (o sl itall @l (i i 5dl)
Gosml) s sl (a5 50Y) il S o J grean) Alse nl) 138 ellay
Jalse ac i Al 50 Canll 138 a3 35 a0 5a ) gy S Jslaa aladialy
Al @)l e de sanae el sa) JBA e dpleal) 253 ye e

LS A2y 70-60 (s e 83k ge 313 Alaall 293 50 O o Eunll il el
o 1S Tl andiiall 2 50 0a¥) o S Jslae 58 535 50 yall A2l 4l o
o sa) iy € e J gl AplSa) Ay ol gl cidl 85 138 <o 5 yall
A by 8 2ie %98 0 )8 350 e

+ dalibe cilalS
L 2534l ‘e):\.'\}éy\ g S ¢ ) gt g8l (man ¢ L 58 sall ‘eﬁs}&\ Q\:\.U.\S‘@}J]Jm

117




sl G ghea 8l (a p gai gal) il S o J guanl)

Production of Ammonium Sulphate from Syrian
Phosphogypsum

Abstract

Ammonium sulphate is a nitric fertilizer , which may be produced
from phosphogypsum left over from the manufacture of wet-
process phosphoric acid.

This research deals with the production of ammonium sulphate
from Syrian phosphogypsum and ammonium carbonate solution.
Effects of several parameters on efficiency are studied in
laboratory.

The results indicated that the efficiency increases with increasing
the retention time until 60-70 min, and the effects of temperature
and the concentration of ammonium carbonate solution was big.
The experimental results proved the ability of production of
ammonium sulphate with an yield of 98% in determined
conditions.

Key words :
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