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Abstract

In this research, it has been obtained nano nonwoven fabric
appearing by X-ray using local electrospinning device.

A suitable amount of Barium Sulfate was added to PVA polymer
solution.

This nano nonwoven fabric can be added to the medical cotton as
a layer either after producing or during the production of medical
cotton or by any method without affecting its properties.

Different percentages of barium sulfate were used, but the most
suitable one was 5%.

Thus, new properties were added to nano-nonwoven fabrics and
new product was obtained for medical uses.

keywords:

nano fibers , Eletrospinning , x-ray , Medical cotton
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Removal of ciprofloxacin from industrial
wastewater by heterogeneous

photocatalysis

Reem Mousa?, Fouad Atallah®, Franswa Karabet®

& Master student, Department of Chemical Engineering, Faculty of Chemical and
Petroleum Engineerin, ALBaath university, Syria
b Professor, Department of Chemical Engineering, Faculty of Chemical and
Petroleum Engineerin, ALBaath university, Syria
¢ Professor, Department of chemistry, Faculty of science, Damascus university,
Syria

Abstract
The catalytic photodegradation of the antibiotic ciprofloxacin
(Cip) was studied wusing a heterogeneous catalytic
photodegradation device in the presence of titanium dioxide
P25 degussa attached to a glass plate and in the presence of a
UV-A lamp. For synthetic solutions prepared using distilled
water and also for industrial water for pharmaceuticals from
the initial washing of Ciprofloxacin manufacturing machines.
The chemical kinetics of the reaction was studied, and it was
found that it is of the first order. It was found that the
percentage of ciprofloxacin removal from the industrial water
reaches (76.86%), and the effect of adding H,O, at
concentrations of (0.1-0.17-0.68 g / L) on the removal rate
was studied, as its addition improved the removal rate,
increased the reaction speed and reduced the time required to
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complete the process. And the percentage of removal of
COD reached 0.17g / L H,0; to (78.24%).

For industrial polluted water, the percentage of removal of
ciprofloxacin reached (80%) and the percentage of removal
of 78% (COD).

Key words: Cip, Photocatalytic degradation, wastewater,
COD, TiO..
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o gl B 0] dlldae Ngd 0] wsaay 2021 Al 5 Al 43 Alaall Cad) dady Alaa

A8lesSl illaal) 3 & Loy olall dallaad dibide 3ilyla elai 55,091 43,Y) 4
Gl el clilead) s3a ey gty Adigal)l Aibelly ddbass <y
Ll o0 K55 LAV anall il dallee 8 508 LK) Al 3auSY)
oy Al e e el s Al (HOT) deSpned) Jsds gl e
slaall 3 [6] dysmall GlSyall alize aaled 3508 32083 )8 Gldg 3
leati) A L8y dasiall 30usY) Gl G (Sar 1)y JB cilavin Ll gas

(1) JSal) oms WS Gy il 36 U JouS s pagd) saal

B awsy) cilias

daaiiall
[ { |
A pal) Jald) Clilss Al A AR | dalad g:m Ll
ruilaiadl Qo9 e syl slal) e

L TiO,/UV \—‘03 — H202/UV

H,0,/Fe*?
UV/H,0,/0, G 5ual Jeli
|| om0,
0,/Fe? H,0,/Fe*2/UV
0./Fe*/UV | s s gotis

Lasiial) 5ausY) bl Cigtuat (1) Jeil)
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uilaiadl) A guall Jadatl) ddacd g (S Lkall i pal) slaa (o CppaianS 18 g juaadl) A1)

ST A Jilall Gilail dgas dualaiedl) djaall A pcall 30y s s
LU UL a5 e 3508 L) 2asl 0 @lldg dilaall doalid) (e Gudaill
Ll (38 A enbiadl dadipall Aol A8l 4G Solas Sl L[7]
Jilsl) Caliail 3)8) Aoy JsuSsouell sda z o DN s adied L[8]
aslinl) ol 6 Aleiall J8l Gilatl jedl ey o oamdill 38 g LYl
Saciall (griall ailaly (goimlly (Ll Alsady gall 4l Cualy 3y (TIO,)
[9]. 40 ()
Jiitin (UV-A)cumlia ooy Gt glatl ppilial sl (0 plas 38 e
il Llae ) (Valence band) sl dlac e lig pSWYY
<58 lac)ys Adlia g (Energy gap) ddlall 55adll 5)5laie(Conducting band)
(JaS gl il ol Siad) eld) ae Jeliy of gl CEL (K (h7) anse
Disal) Ol e (5580 3auS5a Gilial JC O e WS oS g pugll sda gl
J3a o) oSadd) e lls (HOO') dansSspmssned) sdas (077) grdal) s
8 535mpall ypaanll sl @lins 5ol o A JpeS o pugl) sia ) Ty
ol

8 Aanlgy Lypamal) iglall Ssumll (giiall lall LY Uslaaa (2) JSED o
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25l apust U o o gl gjial) elsinl) A1 (2) Jsal

allaa b Jarton o (S ol 6 Jnia e il anesl 38 1 il e
[12] <l g Adleatiad Ry WS ¢ [11](Suspension)@las J<& e slull
2l A6 Jlexin) 8 oallall WS 8y cdala mhaw e sauati, Immobilized
8 5S Allad el 3 (TIO,/UV) sall (giiall elSal) Ll 3 sl
o3 5l (Anllly Aalud) 4y pnell 3L (o s Cinhs (e Alall D) Galas
05N 3l g oLl Jsea gl i SalS €865 LS a5 el plal)

Gl e diagll -2

Al alaziul 4 Jeladd eluall Cojpall olue dallas Canll 138 Cora
Ly DA e ( TIOH/UV.TiO,/H)0,/UV) dusilaiadll) dpjiall 4 sucall 5008
oliall By (Limia Lsle 4ile Dlue 3 (puluSsly s (o) sliadll s 4L
Ay gt 13 Aalles 8 AL o2 3o liS aniy dyea¥) Jaxal dyeliall 3kl
olaall COD a sty gl AY Aysiall duall e H,0, dila) il
Al jabias adlSE agiaty dalleal) b Gpwadl) 25V (e 52l cdalledl)

rkihh g gl e —3

:dlaninal) 33ga¥ly Algadl —1-3

tggndl aliaall padiu
bl Gleliall Llivg 48,5 (e Ciprofloxacin HCL (Cip) uuluSdlé g i
Sl 5l AilaSlly Al (ailadl) (1) Jsaad) (aws -Unipharma
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uilaiadl) A guall Jadatl) ddacd g (S Lkall i pal) slaa (o CppaianS 18 g juaadl) A1)

CopmalaS 918 g yanad Lyilsasslly 4aily3udl) aibadd) (1) Jgaadl

Parameter Ciprofloxacin(Cip)
Molecular formula C,;H,sFN;O; HCL
Structure Fj@j'?j/?\oH
Wi e
Molecular weight [gmol™!] 367.84
Amax(nm) 275

Lassll pH (eld &35 Flaka 3853 e 35%(W/W) SV e Wl o) LS
el pl@il HAMILTON  lea aadiuly Sartorius 48,8 (0 pH (uliag

Titanium Dioxide asstiall awsl 6 aniiu) Jdladl jumad 8 aadidl
dailall 45,500 Wy anatase JRA o 70% Je golslls P25 Degussa
asany layld aly Uy S A Tyys Galad) 3pmnsdl) 8 Aol cilaana) 32 [13]
Shall daps vie Ny Sliie) daulsy o5l mland) dalial Lld Ll 5215 <20nm
zhud) Al calys Gemini2375 V5 Instrument ID 1476 SHlea e 77K

J14] allall il wa (365 Aagiill o385 ¢ 48.3m°g™" e sl

tigall Jlial) judai -2-3
dal e dojly (50 cm x3 cm ) sladd @b Laly) dagiia dalle &

30
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B 5o Blae s Aaalajl dasieall mlas e 5al OH™ Gilesan 53l Ciags
S5 lid) cWl & Titanium Dioxide P25 Degussa asiliall sl
(HCI 0.1M) alainly (pPH=3) 1 Glaall 2] dimgeall da cilaniny 7.5gIL
el 330 Afigeall G zlaail SilSin dime Aoty hainly Gleall G
Galagll dadall S5 S dala) dagaall e Gl e dme paa cilag
s Caintl o Gy s mae b ) sy AN s dayy e aad)
gl 321 450 C dnpall xie Apall Aallaall & sasly delu s 100 C daall
Slaall dida e OH ™ Gesane o Lo Jeld dyhal) dalledl DA Giay Lcile b
105 cAgimas] Hpua ISy ele egin Hlud aie iy aladll aclaly dadaul)
8 Galagll dagoall ooy [15] Amlal) Anduall e Slisll Glsill a3 23
sl Of 2n5 3. Asghiall e smidl Sliadl Gy cany Slial) duit dlee 2y
380 mg M= Slaall tadll

tgall @ial) il Alee Ciag —3-3

(3) S8l Jhay apensd (10 Slga Ssuall (giiall clSall Alee 8 Jantinl
@ 2y Dlams 5he IS skl (Pyrex) (alay delis g ble 5
Nissan ) #luas (e 2P A2V 293 el o W Al 5 da ) o Lliall
Jsk UV-Aldlas 3 clelad) jaay (Black Light 18 W, UV Ray 1.5 W
Jdshal Glid als) oS dauls (5)5me JSG deladl Jals puasy 365 NM dage
2.107E.min” ad Slisll 3 JSseall 3l langie Gy ccaglhall dagall
0% gisall Jliall lgatan o amidl Aalail dsdiall 4t Jiuf gumgy 'm
D93 Bale) e dauly Hhainly Dlegall daly gead) sladl)l Jolase e 1L
e drangs 1.2 L dans dals) Alasa (8 gy liad) o (98 day (380
300 mL.min™" daaal 305 aly celsedl o s Alnsall Dl
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uilaiadl) A guall Jadatl) ddacd g (S Lkall i pal) slaa (o CppaianS 18 g juaadl) A1)

@siall igdal) LsEl Slga (3) sl

ol Aldae JaED)5-6 JUV-A -5 Adae g Aaly) Usa-3 el dadall-2.UV-A rluas-1

olial) ddiaa Juids 45 -7

Ladlially maliat) -4
1,.9.»4 gl ola “,A CmenbiaS 518 g puunalt gl (gHial) dlsdil) e -1-4

& +(Cop= 21. mg/L) Jlsd 585 GaulaSslisyundl o Jslae juaa
Jsb Adjaad (UV-VIS jiagighy fious amdiill (5585 Sl cidall Slea Jleatinly
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a0 3 ) gl ERRPI2 35 _@_é_i sy 2021 ale 5 Al 43 alaall gl s\a.ala MM

ol iy Cala€ gl sl 3805 e Al Cipad L (4) JSA akaeY) Al
SSHN Gn Al CrenyAna=275 NM e AL s3] Analiaial
(5) IS €l yuanall gylad) i) e Joaaidl dpaliaia¥ly

1.6
1.4

y = 26.64x - 0.0013 .
1.2 R?=0.9982

038 o

Absorbance

0.6 '..."
0.4

0.2

0 5 10 15 20
conc(mg/L)

Absorbance

200 210 220 230 40 250 260 270 280 290 300 310 3M0 330 340 350 360 370 380 3%
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uilaiadl) A guall Jadatl) ddacd g (S Lkall i pal) slaa (o CppaianS 18 g juaadl) A1)

cish (4) Jsa CipJ Lualaia¥ly Sl o 4Bl (5) Joil)

Cipl UV _alaiay)

deds (js DUl (& Jsall (giaal) Sl Slea 8 Jslaall o (e IL 505
10-15 ) dysbucia dgie) Jualsd vie Jlaadl 138 (e cilie @3af (UV-A #luas
Clae Jiadi &3 A5 .60 Min sae Guaiul Sl 5l lEll Jeasll Ja (MiN
ool a5 30 min U< Jslaall (e cilipe sl L alalsio cilels )l 5ad UV-A

S
Laalh Y Ayl e culS gl giall dSall cdlela of g
[STTINEPA PR

DA (X% AU Ayl Ally A% 550 sl gul] s
A%= [(C-Cy)/Ci] X100
X340% = [(C9—C240)/Col X100

*

s
coupaall (sl slall Huy) 5S5 :Cy
IR 3l sl 2my gyl (gpendl slimall il S5 <G
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90
80
70
60
50
40
30
20
10

50

G eﬁ !y.nibé A Adas 4\35 _?_J_i (454 ad)

2021 ale 5 2wl 43 daal) Gyl dasls Al

Laiall Llall oliall o G5l gyl AIGY 45kl Al (2) Jsal) miay
ol AU bS5l 6 yan A1) A (6) JSA ragag - giiall gl elally
A heladl e giiall gl dlSall ¢ L

A5y Lsial) Ll (2) Jgaald

100 150
Time(mim)

200

250

o) ga Cip%

300

t(min) | Ccip(mg) | %A
0 20.19 0
30 17.62 12.75
60 14.97 25.86
90 12.36 38.79
120 9.97 50.64
150 8.24 59.19
180 6.81 66.3
210 5.63 72.13
240 4.67 76.86

il aa Cip Al 4 (6) Jsid)

Glas dun Gajll e skl oliall G GpulaSslg ) D) A abal Jaadls
76.86% () clels af 320 Aallaall any A3 A

gl 3ially cpluS sl g ) it A al) Aupai-1-1-4

35




InCy/C

1.6
14
1.2

0.8
0.6
0.4
0.2

-0.2

uilaiadl) A guall Jadatl) ddacd g (S Lkall i pal) slaa (o CppaianS 18 g juaadl) A1)

5 (3) Jsaally i sl (giiall isuiall S ASpa (7) SN sy
CipJ sl (g3dall il Jelil S5l dulyal

Aatl) @l (3) Jsaad

ial)  dsat  Agpl
Cipd Agal)
y = 0.0063x - 0.0444
R?=0.9981
100 200 300
time(min)

Parameter without H,0,
Ci (m mole/L) 21
Co (m mole/L) 20.19
Je ) 45 sa 1
A=[(C; -C,)/C;].100 5.35%
k(min™) 0.0063
r(m g.L " 'min")x10* 3.458
Yo A1 3Y) s 76.86%

Cip J gial) igdal) il Jolis L8 (7) Jedl

sl il cDlelis 8 sl delsal) aal aal Jliall mhaw o S5y ey
e daxll K3 L Jelil) :s&)u Qu.a; j ug @t LA@,A Lﬁ Ganly G ‘@u\

dgag )s;d\

[16] Al @)MJ sanall A yall i

g T|02

depe Jod Dlae dbas Jelill o) DA gl sloaall 385 (aili acie)
oa Jelill Ay of L€ all Al iy ¢(g3al)
& gy Gl AV In Cp/C any e Al (3) Jsaall I Ayl (e

7] lrasal) pe 85 5 ¥) 1385 Jeliil) 45550 daa (7)
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o gl B 0] dlldae Ngd 0] wsaay 2021 Al 5 Al 43 Alaall Cad) dady Alaa

i) (e ae dandaly dolad A8e AL A Al pha dgay e QI ek
dgslit— joeaiV: Adled Jomadl JS3N ae Glge o) 3 lie) (Seyy
leld Cuagd ~lat dalaal) o8 crerdiul Sua Langmuir- Hinshelwood
- [18] elaiadll aall
e iohidl) mhu ae clin Sliall sl e egiall golal deld Aoy of
calaiial e ST TIO,) mlaws e 358 i Alelial salll ol (oal 58!
r = -dC/dt = kKC/(1+KC)

el K el ey gl kot el die g yaall gaall sliadd) 385 C i
1SN e JalSal elya) amy Adilud) Aaleall oy« 5!

t =[In (Co/C)J/Kk + (Co-C)/k

a8 Al (e S sl mamy dan pia el 35 o<1 kg
Al oy oy pill 038 die Jagrs cJsY) aal) we Ayladly Tan

In (Co/C) = kKt = Kt
Jeliilly KKC Lglua T Jeliil) deju Jane oy Al l5eY) Ay (360 Ladie
L) Ayl e
e delilly K Lglaa T deliil) deju Jane o 50 5] dan ¢S5 Leic
s Ayl
sy sl il -2-1-4
Al pe GaulaSlg uall Jsladd Jgall giaal) sl oylas H)Ss o

Jsaall s LS Jslaall (0.1-0.17-0.68 /L) uansYl el (e 3805
(8) Jsalls (4)

) g Cip 385 e Hy0; dila) Ll (4) Jgaad
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conc(mg/L)

25

20

15

10

uilaiadl) A guall Jadatl) ddacd g (S Lkall i pal) slaa (o CppaianS 18 g juaadl) A1)

Ciprofloxacin C (mg/L)

t(min) | without | 0.1g/L | 0.17g/L | 0.68g/L
Ciprofloxacin C (mg/L) HO HO HO HO
2 2 2 2 2 2 2 2
Ciprofloxacin € (mg/L) 0 20.19 | 20.23 | 20.34 | 20.34
Ciprofioxacin ¢ (me/L) 30 | 17.62 | 12.8 | 11.69 | 12.8
Ciprofloxacin C (mg/L)
60 14.97 | 10.01 | 857 | 9.08
90 12.36 | 8.13 | 7.03 6.95
120 | 997 | 6.81 | 6.25 5.63
150 | 8.24 | 5.81 | 5.33 4.56
180 | 6.81 | 5.04 | 4.64 3.72
210 | 5.63 | 438 | 3.97 | 3.02
0 30 60 90 120 150 180 210 240

t (min) 240 4.67 3.89 3.49 2.43

ol aa Cip sy e Hy0, ddla) il (8) Jei

Ll 5855 el byl pmilin (Cip) 385 of (8) JSally (4) Jsaadl com
cibadl syl

A A oo sV sl il (9) Jgally (5) Jsadl s WS
Aglall olall (e (paalaS 185 5l

Cip 4p) & Je Hp0, bzl 4 (5) Jgaad)
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% A1 ) Belds

t (min) | Withou | 0.1g/L | 0.17g/L | 0.68gL

t H,O, | H20, H.O, | H20;

0 0 0 0 0

30 12.75 36.73 | 42.49 37.1

WithoutH202 60 25.86 50.54 | 57.87 | 55.33

0.1g/LH202 90 38.79 59.82 | 65.46 | 65.82
0.17g/LH202 120 50.64 66.36 | 69.26 | 72.33
0.68g/LH202 150 59.19 71.27 69.62 77.57

180 66.3 75.1 7721 | 8174

0 30 60 90 120 150 180 210 240 270

t (min) 210 72.13 78.36 | 80.47 | 85.17
240 76.86 80.81 | 82.84 | 88.05

Cip ) dpud JIeH,0, dila) Ll (9) Jei

AL aladd) (pe (bl el A1) A 305 ) €Y el Al
%88 A A A cliay du

@xiall il i 3ok ) gop Sy eld) &l of [19] cluhall
fshs b Baa llyg ¢ gl

S el Hsda 585 saly) -
ailia) 3auS5e Galial J< -

sl S5 salyy Ml dansal) sl g iy FSIY) Al sale) Cilaa) -
day Amsall sl we il SSIY) sladl sale) of ) 5LEY) st G nsdl)
TiO; 3 Agall jaall Jad Cilaa) (A Gyl o)
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uilaiadl) A guall Jadatl) ddacd g (S Lkall i pal) slaa (o CppaianS 18 g juaadl) A1)

Sl Adee Cpat A GV el dmly G psall Al edlelall o,

t gl gl
H,O, + e- — OH- + OHs (1)
H,0, + O,s- — OH- + OHe + O, (2
H,0, — OHe + OHe 3)

COD (i -3-1-4

Sl A Ay ggiiall Sgal) elSal) Dl uuluS sl ) @SE e Sl
Blal slall e %COD ALY Aysiall Lol s 23 elally Gu)SU ] Sl
((6) Jsaall HyOy Jlasiv axy Ly cgiinll ol Gl Jelis aeys J
zoall) Agle Ao 8 5agasall skl 30us] dipyl COD S5 aaad b adicly
KaCr07 asmlisdl clagS by el sl (ana o gade ((asS)
LS e o5 orman Jolae 8 Lolai) Al (i3 L) 4lls 3 (0.04167M)
b canngill olgil am (KoCrO7) asmslisdl clag S 36 (o daglae 5305
(NHg)oFe (SOu); sl Ao dplial) ganall i) joe mle dlandsy
S did e Jleiuly ASlgiud) (KoCrp07) 4seS a1l (0.25M) 6H,0
A Gty .Y K bl e sauSl saldl 3S sty o

[20]:4) s COD

COD as mg O,/L =(A-B) x M x 8000/ml sample

5

UINEN
Al 030 50 mle aaa :B

o3 e slae A5 :M
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(1000MI/L) X oSO dll ilila  Lual) :8000

COD J) Aty Aygiall dpudl) (6) Jsia

%COD ALY 4ysial) dopendl

WithoutH,0, 0.1g/LH202 0.17g/LH202

33.56 60.52 78.24

sl Giall Aayylay dallaal) aa Lgiad & (mless) L)) COD ) il il i
o3a 3l o iy 13y a1 e Ll 385 abajly ST Gmlada) dad (sSs
Lonia 2550l olaall 3 A anal) cilislall Glin 8 4yl

A lial) Lglal) sluall (b CommabaSglh g pupmall gudal) (g5dal) cldnl) s —2-4
49y Janal

Y dasall e Al slaad) ag Lojlisisy Jama (e doeliall D5kl olaal) cudal]
oliadl hlaialga (7) Jsasl) =2 wusjhj).\:\d\ Sy juaal dx <Y
e luall 45l

Cip aiaai Y AgY) Juesd) o A3l olal) ciliualga (7) Jsiad)

Parameter wastewater
Jaedl) ola a2 (L) 600
L .
C..(maL) 662.1
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uilaiadl) A guall Jadatl) ddacd g (S Lkall i pal) slaa (o CppaianS 18 g juaadl) A1)

-1
COD(mg.L ) 7840

A (nm) 275

ma

CEJ;}ﬁ LS ngxuélﬂ\ LB}A LJL;JJ\ (aa aécLLuaﬂ akyd\ bh@l Qséga e ¢l;§) ?3
(10) J<a

1.2

0.8

0.6

Absorbance

0.4

0.2

200 250 300 350 400

A (nm)

dge lual) &gkl olall 3 Cip 3 UV (alaia¥) cigh (10) Je

A=275 nM dasdl Jsh e Galaia¥) e o (10) IS (e mazls 58 LS
ol gl gyl el ) dasall ol il A

dgeluall skl sluall o (giaal) gl el€all las cuyal

slaall (B CpulaSslig pund (giall Jeall elSall duyy it (8) Jsaall maas
e e luall obuall (8 cpuluSlig )l AN A (11) IS8 mag Aeliall
)
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a3l g Cip A} dsdy 3385 (8) gl

60 t (min) CCip(mg/L) %/pad) 3y Belds
50 0 525.3 0
« 40 30 5223 0.57
©
é 30 60 500.3 4.76
g 2 90 472 10.15
120 435.5 17.95
10
150 395.8 24.63
0
0 100 200 300 180 350 33.37
Time(min) 210 306 41.75
sbsall A Cip A1) s 1(11) JS& 240 267 49.17
e aa Leliall

A glall obaall o pmalaaS gl g ol A) Aauss 2L (8) Jsaalls (11) JSE
49.17% ) el o)l sadd Aadleall ey ABY1 A Ciliay Cun ()l aa

Aalldl Jale P& @5k sluall i measa (12) JS&N sy
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uilaiadl) A guall Jadatl) ddacd g (S Lkall i pal) slaa (o CppaianS 18 g juaadl) A1)

1.2
1 1 1- 30 rmin
2- B0 min
s 3- B0 min
g o 4- 120 min
£ - 150 min
£ 0s 6- 180 min
2 7- 210 min
< pa 8- 240 min
0.2
700 250 300 350 A00

A(nm)

Aatlaal) ¢ L Lglall slual) & Cip I UV Galaia) cigh (12) Jsill

Syl 275 nMoxie 4 gabaid dd el o (12) JSall e ey
M@gﬁ;%my‘w@;wj‘@w\ AT Uadadig ugumjhj).\:md\

aas L cle b ol copaind Al dalladd) o Jauyl ) oY) o

30 min 4

sl sl il o el g el ) 585 (alias) Xy,

s s lall il -1-2-4

o8l Auha Ao lual) &gkl olall (0. 1g/L) 3850 s

A "\ALAA;\ ?:’

(13) ISy (9) Usaall 8 g s LeS . yplas€ sl puandd AU i e

a3l g Cip A) Belisy 5485 o H,0; 556 (9) dsaad)

t(min) | Ccip(mg/L) | %a3¥
0 6165 0
30 494 19.8
60 422.3 31.
90 347 43.7
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80 120 306 50.3
70 150 273.6 55.€
60 180 244 60.4

X 50
s 210 219 64.4
5. 240 200.1 67.5

20

10

0

0 100 200 300
Time(min)

Gl g Cip A 3oliS e Hy0, 45l (13)Jsi
e P deliall sl ) 0.1g/L kYl L) o AL 4K dili)
AP dws il daa giall Sl Sl Aoy saly el dalled)
S5 m caaeSY) Ll Y (67.54%) Zska) bl A GanluS g sl
il S0 LS Al 3yal) QoS5 0gll sda
sl oy LS eliall D0l ol e COD AYY dggiall Lol (et g
(10)

Lo laall Liglal) sluall (0 % COD Y Lysial) Lewdll (10) Jsaad

Lo lial) 45 glal) olyal) (e HCOD A1 JY A giall daeudl

Without H,0, | 0.1g/LH O, 0.17g/LH O,

33 60 78
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uilaiadl) A guall Jadatl) ddacd g (S Lkall i pal) slaa (o CppaianS 18 g juaadl) A1)

& Glay Eus %COD Al 4 (8 € alyyl (10) Jsaad) 3 bl meass

Sl ginl) il e b lamly LussV) sl LEl jelayy (%78)
.%COD ) dpsis SL&aill Aps 35S 5245 Y 3 3 « TIOp asas

sl Ghilad) e 4V Jalae slsa Gaslad 3 5y VLT Ludpall o2 iy
0SS sl el Capall ) Leaska U TIO) 35ass Fgeall Diall daslsy
ia gl gl Aallaall 252 dallee

:alasiially claliiuy) -5

o 80l A Lage g s 315 o gy S5eY) laye s PA G 0
el Jelon of A5al) Auhall cuip giiall sl <@l Jelss Aoy Gali)
Aty kY oLl dila) (s . IV L) e sa Guilai ) giaal) sl
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Effect of solar drying and storage period

on the content of lycopene, phenols and
antioxidants of tomato slices

Ramdan Utra*, Mohamed Massri**, Eng. Nour Zien Alabiden*

Abstract
The sun drying method is one of the oldest methods used by
humans to preserve food products, as the sun drying process is
carried out by direct sunlight or by indirect drying by using hot air.
In this study, the sun drying method was used to dry tomato slices
and study the effect of direct sun drying and indirect sun drying by
a hybrid solar dryer designed for this study, as well as the storage
conditions of the dried product in lycopene contents, total phenols
contents, and antioxidant properties DPPH of tomatoes.
The moisture percentage in the dried slices by direct drying ranged
from 13.072 to 16.332%, while in the hybrid dryer from 9.084 to
12.107% during storage. The value of lycopene content obtained
for sun dried tomatoes ranged from 21.29 to 19.25mg/100g, and
hybrid dried ranged from 30.78 to 28.76mg/100g during storage.
The average value of total phenols contents obtained for sun dried
tomatoes ranged from 279.74 to 177.56mgGA/100gDM, and hybrid
dried ranged from 397.39 to 300.04mgGA/100gDM during storage.
The values of radical scavenging activity obtained for sun dried
tomatoes ranged from 80.51 to 71.75%, and hybrid dried ranged
from 90.14 to 83.54%.
Hybrid dried tomatoes slice showed higher retention of lycopene,
total phenols content, antioxidants activity, and higher quality than
the open sundried method.

Keywords: drying, lycopene, total phenols, antioxidants.

*Prof.Dr. Department of Food Engineering, Faculty of Chemical and Petroleum Engineering, Al-Baath
University.

**Prof.Dr. Department of Food Science, Faculty of Agricultural Engineering,Al-Baath University.
*** Eng. Department of Food Engineering, Faculty of Chemical and Petroleum Engineering, Al-Baath

University.
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Study of the effect of the microwave rays of
microbiological contmination of raw milk

Dr. Nisreen AlBitar *, Eng. *Mayson Haider Abbas

Abstract
In this reserch, it has been done:
-identify microwave and illustrate its mechanism function and
the levels of its power as well as explain some of background
studies which dealt with the subject of microwave effect of the
microbiology on food items.
-Practical experments were performed to prove the sterilizing
capability for microwave to eliminate microbiology in raw
milk.
-A germ transplant was done on different nutrient media and
detecting about kinds of microbiology, which are there befor
and after sterilization in microwave.
-The results indicate that using microwave at maximum power
led to decline the amount of microbiology in raw milk with
time of around (70-80) seconds. Therfore it is possible to getrid
of sterilization and expose food items for boiling for few
minutes in order to keep as much as possiple of food items.

Keywords: Microwave — microwave rays- germ trans plant-
nutrient media.

* Department of Food Engineering, Faculty of Chemical and Petroleum

Engineering, Al-Baath University.
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Choose the Suitable Fuzzy Membership
Function in Prediction of orientation of
Nanofibers Produced from
Electrospinning Using Fuzzy Logic

Abstract:

Fuzzy logic System is used to predict some parameters. In this
system the crisp data were converted into fuzzy data using
membership function. There are many members ship functions
used in fuzzy system to fuzzify data. In this search, oriented
nanofibers were obtained by electrospinning process and
scanned by SEM.

The orientation of nanofibers i.e. was predicted as output of the
system using all membership functions in fuzzy system by
Matlab. The parameters of electrospinning process were
constant except the rotational speed. A comparison has been
made among the predicted data using different membership
functions. One membership function had been selected based on
minimum error in prediction of data. It had been cleared that the
best membership function was Gauss2 function.

Key words:

Electrospinning, Nanofibers, Fuzzy logic Membership function,
Artificial intelligence, fibers orientation
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(siwal) ghaial) aladialy

Tri MF ¢ Laa¥) alla alasialy L L) a6l ) Uasl) (1-6) Jsaall

Predicted
Input (rpm) ReDaI output output E(%) No.

(Degree) (Degree)
3000 90 82 8.9 1
3250 85 77.4 8.9 2
3500 80 67.3 15.9 3
3750 75 66.8 10.9 4
4000 60 62 3.3 5
4250 50 50.1 0.2 6
4500 45 40 11.1 7
4750 35 334 4.6 8
5000 25 22.5 10.0 9
5250 20 17.5 12.5 10
5500 15 12.5 16.7 11
5750 10 7.38 26.2 12
6000 5 3.7 26.0 13

% 11.9 : ol Uall L i

Trap MF oLyl alls aladiuly e Lol all ) Waddl (2-6) Jsaal

Real Predicted
Input (rpm) output output E(%) No.

(Degree) (Degree)
3000 90 82.5 8.3 1
3250 85 82.7 2.7 2
3500 80 77.5 3.1 3
3750 75 68.1 9.2 4
4000 60 58.2 3.0 5
4250 50 50 0.0 6
4500 45 40 11.1 7
4750 35 30 14.3 8
5000 25 22.8 8.8 9
5250 20 17.5 12.5 10
5500 15 12.7 15.3 11
5750 10 7.2 28.0 12
6000 5 2.49 50.2 13
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gbell MF ¢ Las) alla aladinly gy L) 26ll _wl) Uasl) (3-6) Jsaall

Input Real output Predicted

(rppm) (Degreg) output (Degree) E(%) No.
3000 90 82.4 8.4 1
3250 85 79.9 6.0 2
3500 80 70.2 12.3 3
3750 75 67.9 9.5 4
4000 60 57.5 4.2 5
4250 50 49.7 0.6 6
4500 45 35 22.2 7
4750 35 27.8 20.6 8
5000 25 20 20.0 9
5250 20 17.5 12.5 10
5500 15 12.5 16.7 11
5750 10 7.48 25.2 12
6000 5 2.9 42.0 13

%15.4 : pouil) Uadl) Jaisia

gauss MF Lyl alls alasiuly Lo Linadl adll ol Wadll (4-6) Jsaal

Input Real output Predicted

(rppm) (Degreg) output (Degree) E(%) No.
3000 90 82.5 8.3 1
3250 85 80 5.9 2
3500 80 73.1 8.6 3
3750 75 69.6 7.2 4
4000 60 57.9 3.5 5
4250 50 49.9 0.2 6
4500 45 45 0.0 7
4750 35 30 14.3 8
5000 25 22.5 10.0 9
5250 20 17.5 12.5 10
5500 15 12.9 14.0 11
5750 10 11.6 16.0 12
6000 5 5.9 18.0 13

% 9.1 : opatl) Uadl) Jaus i
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gauss2 MF ¢ Lay) alls alasiuly L Ll sl sl Uadll (5-6) Jsaall

Input Real output | Predicted output

(rppm) (Degreg) (Degree) P E(%) No.
3000 90 82.6 8.2 1
3250 85 82.4 3.1 2
3500 80 77.5 3.1 3
3750 75 69.5 7.3 4
4000 60 57.7 3.8 5
4250 50 50 0.0 6
4500 45 47 4.4 7
4750 35 30 14.3 8
5000 25 22 12.0 9
5250 20 22.7 13.5 10
5500 15 14.6 2.7 11
5750 10 9.9 1.0 12
6000 5 4.2 16.0 13

% 6.9 : owaill Uadll Jaussie

Sig MF ¢ L)l alasialy L Ll all sl Uadll (6-6) Jsaad)

Input Real output Predicted

(rppm) (Degreg) output (Degree) E(%) No.
3000 90 85.7 4.8 1
3250 85 85.2 0.2 2
3500 80 81.1 1.4 3
3750 75 77.6 3.5 4
4000 60 64.1 6.8 5
4250 50 58.9 17.8 6
4500 45 61 35.6 7
4750 35 55.9 59.7 8
5000 25 53 112.0 9
5250 20 51 155.0 10
5500 15 50.8 238.7 11
5750 10 48 380.0 12
6000 5 45.6 812.0 13

% 140.6 : sl Uall Lausgie
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Dsig MF ¢ Lyl alls aladinly L Ll sl awsll Wadll (7-6) Jgaal

Input Real output Pgeucigafd E(%) No.

(rpm) (Degree) (Degree)
3000 90 83.4 7.3 1
3250 85 83 24 2
3500 80 78 25 3
3750 75 72 4.0 4
4000 60 58.2 3.0 5
4250 50 50.4 0.8 6
4500 45 46.6 3.6 7
4750 35 31.6 9.7 8
5000 25 23.1 7.6 9
5250 20 18 10.0 10
5500 15 12.7 15.3 11
5750 10 7.8 22.0 12
6000 5 3.03 39.4 13

% 9.8 : caaill Uadll Jaussie

Psig MF ¢ Ly ala alasinly L Ll sl _wil) Uadll (8-6) Jsaall

Input | Real output Predicted
(rom) (Degree) output E(%) No.
(Degree)
3000 90 83.6 7.1 1
3250 85 82.7 2.7 2
3500 80 76.4 4.5 3
3750 75 71.9 4.1 4
4000 60 56.8 5.3 5
4250 50 50.3 0.6 6
4500 45 40.4 10.2 7
4750 35 31 11.4 8
5000 25 22.7 9.2 9
5250 20 17.7 11.5 10
5500 15 12.7 15.3 11
5750 10 7.7 23.0 12
6000 5 3.13 37.4 13
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Pi MF ¢ Lay) iy alasinl Lo Ll sl sl Uadll (9-6) Jsaadl

Input Real output P:)euc,i[;fd E(%) No.

(rpm) (Degree) (Degree)
3000 90 83.3 7.4 1
3250 85 82.9 2.5 2
3500 80 78.2 2.3 3
3750 75 71.7 4.4 4
4000 60 58 3.3 5
4250 50 51 2.0 6
4500 45 41.1 8.7 7
4750 35 31.1 11.1 8
5000 25 23.1 7.6 9
5250 20 18 10.0 10
5500 15 13 13.3 11
5750 10 8.1 19.0 12
6000 5 2.91 41.8 13

% 10.3 : aill Undll Jass i

S MF ¢ LaiV) alla alatinly gy L) all l) Uasd) (10-6) Jsaal

Input Real output Predicted
(rom) (Degree) output E(%) No.
(Degree)
3000 90 85.5 5.0 1
3250 85 85.9 1.1 2
3500 80 83.3 4.1 3
3750 75 77.8 3.7 4
4000 60 73 21.7 5
4250 50 69 38.0 6
4500 45 64 42.2 7
4750 35 59 68.6 8
5000 25 55.8 123.2 9
5250 20 53.4 167.0 10
5500 15 50.8 238.7 11
5750 10 48 380.0 12
6000 5 46 820.0 13
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Z MF oLy alls alasiul Lo Ll sl sl Wadll (11-6) Jsand)

Inout Real Predicted

" pm) output output E(%) No.
P (Degree) (Degree)
3000 90 42 53.3 1
3250 85 40 52.9 2
3500 80 35.4 55.8 3
3750 75 28.8 61.6 4
4000 60 25.4 57.7 5
4250 50 20.4 59.2 6
4500 45 15.4 65.8 7
4750 35 11.3 67.7 8
5000 25 8.83 64.7 9
5250 20 6.33 68.4 10
5500 15 3.83 74.5 11
5750 10 1.36 86.4 12
6000 5 1.8 64.0 13

% 64 : o)) adl) o sie

e 2SS gy L) adll tl) Uasd) (12-6) Jsaal

Uasl) Jas gie (%) | Al slamsy)
11.9 trimf
12.8 trapmf
154 gbellmf

9.1 gaussmf
6.9 gauss2mf
140.6 sigmf
9.8 dsigmf
11 psigmf
10.3 pigmf
147.2 smf
64 zmf
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Conclusion :4edall 7
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