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Alcoholic Fermentation Effect on
Physical and Chemical Properties of
Black Mulberry

Abstract:

The study aims to produce a fermented juice by blackmullberry
juice ,in addition compare between the fresh and fermented juice.so
the process of alcoholic fermentation without addition of yeast and
depended on the natural media .

The results showed that the blackberry was a rich source of vitamin
C(21.1-30.3 mg/100ml), Total polyphenols (8375.4- 9653.14
mg/l),anthocyanins(435.4-563.65) mg/100ml, antioxidants (69.83-
70.39%), in addition to its content of good value of total
sugars(17.02-19.8%) and that help in getting well value of alcohol
in the final product (9.5%). And also showed that the fermented
beverage of blackmulberry kept well in total polyphenols(9649.02
mg/l), anthocyanin (347.34 mg/100ml), antioxidants (70.41%), but
pH number go down from (4.68)before fermentation to(3.58) after
fermentation.

Results concluded that it can do alcoholic fermentation on
blackmulberry syrup and consumpt it as an alcoholic beverage with
value of alcohol (9.5%), and as a rich source of polyphenols
(9649.02 mg/l), antioxidants (70.41%) , vitamin C( 9.49
mg/100ml).

And therefore it can produced new alcoholic beverage in Syrian
markets.

Key words: black mulberry, alcoholic fermentation, fermented
black mulberry juice,anthocyanin.
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C oaelid Luld ) A8LaVL pHUly oSl e IS uld &
el aayy Jid bl @iy 30081 Cilalicae s LK gl
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deaS4uS | CO;y (35 | COy paa CO; ana

JSal) Gl | (L) sl lhidll (4283 Ml

© | © (mi)

0 0 0 0 0

0 0 0 15
0.040 0.039 0.02 20 30
0.082 0.079 0.04 40 45
0.16 0.158 0.08 80 60
0.24 0.237 0.12 120 75
0.45 0.435 0.22 220 90
0.66 0.633 0.32 320 105
0.93 0.891 0.45 450 120
1.18 1.128 0.57 570 135
1.53 1.465 0.74 740 150
1.90 1.821 0.92 920 165
2.48 2.376 1.2 1200 180
560 | 5.445 | 275 2750 | (24hr)1440
9.30 8.890 4.4 4490 (48hr)2880
9.5 90.07 | 4.58 4580 | (72hr)4320
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(g, sSYL jaea) (midia Sija )y S @l€ye A Jlaty il
Llsidll Gageadl il Helii Em Jsidloll LS e A alays Uil

J28]aas s Al gndl) aleaY) cpe Juzad) 32080 30licae Gailadlia)

cluagilly clalimuy)
s elalibiay)

Md g el ikt e 3] sl LA el S iy o
Ay ¢ (slausad 21.9% — Ciluas 18.7%) A8l salal 4al (1
LS Ay o(elugall pH:4.68 —ilias pH:3.64 ) daseall
LA g8 A oaam My (slusdl 19.8% —Gluas 17.02%)

- Lially Ay ylaall Y glaglly

26



Apasl g A g ) Lpentih o gl Al Cad) daala Alna
G did 3 sl Al o 2023 ple 7 aml) 45 alaal)

lys (9-5%) LlsaS Aapn (Ladie) (AsnS Cipplia (o Jmand) (Say
sl @Dl YL maal Jally ol 3 2415 20°C 8yha Gy i

LIS g el Al Hlae e 25!

347.34) owbwsdVls (9649.02 mgfl) A Vgl (mg)l

-(mg/100ml

dé (70.39%) 2su¥) gl juac 8 52000 saliadl) Byl cwlS e

il gl

Gals s Aplas Lygas (8 29u¥) il Jnana a (snaill 3alin) -1
NPV g IS
gl ynac e JenS (g e ) AlSaY Aala@) (gsaall dulpn -2

e lall i) e ag!

27



3l gl puand Ailaassl) g Ay 5l ailadd) A Jdgasl) el il

tAgalal] aafall

tAg pd) aalyall -1

Aaala lgdien plailly jaedill BE-2015¢ ) san deal amlyyl L1
Ay gued il dunigll and—ddy i) bl duvigll Sl

Jdada 656

cleball —1998.cal Ali (ghey el Lo (i WL .2

cads daala Qbyﬂﬁac&uﬂ PN I R PRTPR LA

(lendl e3allm33eY) L1997 usilhe malyy S8 L3

Ay ascanll Gaala Ol gl

dads Gfjsdiedocliall 488 oAl — 2005¢cuyd gl 4

favig  aed hlyadly AibeS) Ausgdl R —lwd

iin 2680 sl
2020W5m 3 el 23yl bl il Shsdie .6

o il ) Clicalsal malin2018¢ ) siudl A .7

c el daall daliias de )yl 0y dakiie

28



Apasl g A g ) Lpentih o gl Al Cad) daala Alna
G did 3 sl Al o 2023 ple 7 aml) 45 alaal)

Translation of Arabic References:

1) AL Ibrahim Ahmad Samour,2015.Fermentation and distillation
technology. Publications of AlBaath University -Faculty of
Chemical and petroleum  Engineering-Food  engineering
department.Syria.pp 656.

2) Basha Suhail, Dabbagh Ahmad Ramzi, Faleh Adib.1998-
Industrial Microbiology  ,Practicalpart.Aleppo  University
publications.

3) Al Bagouni Riyad,Saad Metanios,1997-Food Chemistry-
Practical part, Publications of AlBaath University ,Syria.

4) Sadek Sharif,2005-Industrial Microbiology.Publications of
AlBaath  University-Faculty of Chemical and Petroleum
Engineering-Department of Food Engineering.Syria,pp268.

5) AlAbsa Huda,2018.Berries.Agriculture magazine.number(9),6-
11.

6) Publications of Agriculture ministry in Syria,2020.

7) Codex Alimentarius Commission2018.Joint food standards
program between Food Orgnization and World and  Health
Organization.

29



3l gl puand Ailaassl) g Ay 5l ailadd) A Jdgasl) el il

tAgay) aalali-2

8)AOAC 17" edn,2000,- Official Method 942.15 Acidity
(Titrable) of fruit products read with A.O.A.C . Official method
920.149 Preparation of test sample.

9)AOAC,2006-  Official Method  932.14.Solids in
Syrups.Official Methods of Analysis of AOAC International,
18" Ed.AOAC International, Gaithersburg,MD,USA.

10)AOAC,2006-Official Method 967.21.Vitamin C in juices
and vitamin preparations. Official Methods of Analysis, 18th
ed.AOAC International,Gaithersburg,MD,USA.

11)Cendrowski, A., Krolak,M., Kalisz, S.2021. Polyphenols, L-
Ascorbic Acid, and Antioxidant Activity in Wines from Rose
Fruits (Rosa rugosa).Molecules.26.2-17.

12)Claus, H., Mojsov, K.2018. Enzymes for wine fermentation:
Current and perspective applications. Fermentation, 4, 52.

13)Danilewicz, J.C.2003 Review of reaction mechanisms of
oxygen and proposed intermediate reduction products in wine:
Central role of iron and copper. Am. J. Enol. Viticult, 54, 73—
85.

14) Faria, A., Fernandes, I., Norberto, S., Mateus, N., Calhau, C.
2014. Interplay between Anthocyanins and Gut Microbiota.
Journal of Agricultural and Food Chemistry, 62, 6898-6902.

15)Food and Agriculture Organization 2018.

16)Gao,T.,Chen,J.,Xu,F.,Wang,Y.,Zhao,P.,Ding,Y.,Han,Y.,Yan
g,J.,Tao,Y.2022.Mixed Mulberry Fruit and Mulberry Leaf

30



Apasl g A g ) Lpentih o gl Al Cad) daala Alna
G did 3 sl Al o 2023 ple 7 aml) 45 alaal)

Fermented Alcoholic Beverages: Assessment of Chemical
Composition, Antioidant Capacity In Vitro and Sensory
Evaluation.FOODS,11 3125.

17)Geeta B.Nayak and K.V.Jamuna,2017. Development and
Standardization of Fermented Health Drink from Mulberry Fruit
(Morus nigra).International Journal of Current Microbiology
and Applied Sciences ISSN: 2319-7706 Volume 6 Number 8
pp. 541-546.

18)Gheribi, E.2011. The importance of polyphenolic
compounds from fruits and vegetables in the diet therapy of
atherosclerosis. Med. Rodz, 4, 149-152.

19)Gundogdu, M., Muradoglu, F., Sensoy, R. G., & Yilmaz, H.
(2011).Determination of fruit chemical properties of Morus
nigra L.,Morus alba L. and Morus rubra L. by HPLC. Scientia
Horticulturae, 132, 37-41.

20)Hao, X., Hn, Z., Li, Y., Li, C., Wang, X., Zhang, X., Yang,
Q., Ma, B., Zhu, C.2017. Synthesis and Structure—Activity
Relationship Studies of Phenolic Hydroxyl Derivatives Based
on Quinoxalinone as Aldose Reductase Inhibitorswith
Antioxidant Activity. Bio organic & Medicinal Chemistry
Letters, 27, 887-892.

21)Hornedo-Ortega, R., Krisa, S., Garcia-Parrilla, M. C.,
Richard, T.2017. Effects of Gluconic and Alcoholic
Fermentation on Anthocyanin Composition and Antioxidant
Activity of Beverages Made from Strawberry.LWT - Food
Science and Technology, 69, 382—-389.

22)Jacinto Darias-Martinl*, Gloria Lobo Rodrigo2, José
Hernandez-Corderol, Eugenio Diaz Diaz2 and Carlos Diaz-

31



3l gl puand Ailaassl) g Ay 5l ailadd) A Jdgasl) el il

Romero ,2003. Alcoholic Beverages Obtained from Black
Mulberry. Food Technol. Biotechnol. 41 (2) 173-176.

23) Margalit, Y.2014. Wine Production Technology;
Powszechne Wydawnictwo Rolnicze i Le sne: Warsaw, Poland,
pp. 41-70.

24)Mckay.M,Buglass.A,Lee.CH,2011.HandBook of Alcoholic
Beverages:Technical, Analytical and Nutritional Aspects.vol
(1).419-434.

25)Muilijkovic,V.,Nikolic,S,G.,Nikolic,B.L.,Arsic,B.2014.Morus
species through centuries in pharmacy and as food.Advanced
technologies,3(2),111-115.

26)Ordoudi, S. A., Mantzouridou, F., Daftsiou, E., Malo, C.,
Hatzidimitriou, E., Nenadis, N., Tsimidou, M. Z.
2014.Pomegranate Juice Functional Constituents after Alcoholic
and Acetic Acid Fermentation. Journal of Functional Foods, 8,
161-168.

27)Ozgen M., Serce S., Kaya C.2009. Phytochemical and
antioxidant properties of anthocyanin-rich Morus nigra and
Morus rubra fruits. SciHortic,119:275-9.

28)Shahidi, F., Wanasundara, J.P.D.1992. Phenolic antioxidant.
Crit. Rev. Food Sci. Nutr, 32, 67-103.

29)St, epniewska, A., Czech, A., Malik, A., Chatabis-Mazurek,
A., Ognik, K.2015. The influence of winemaking on the content
of natural antioxidants and mineral elements in wines made
from berry fruits. J. Elem, 21, 871-880.

30)Viljakainen,S., Visti,A., and Laakso,S5.2002. Acta Agric.
Scand., 52, 101.

32



Apasl g A g ) Lpentih o gl Al Cad) daala Alna
G did 3 sl Al o 2023 ple 7 aml) 45 alaal)

31)Wang,L.,Sun,X.,Li,F.,Yu,D.,Liu,X.,Huang,W.,Zhan,J.2015
Dynamic Changes in Phenolic compounds, colour and
antioxidants activity of mulberry wine during alcoholic
fermentation.Journal of Function Foods,8,254-265.

32)Wenzig, E.M., Widowitz, U., Kunert, O.; Chrubasik, S.,
Bucar, F., Knauder, E., Bauer, R.2008. Phytochemical
composition and in vitro pharmacological activity of two rose
hip (Rosa canina L.) preparations. Phytomedicine, 15, 826-835.

33)World and Health Organization 2018.

34)Wzorek,W., Pogorzelski, E.1998. Technology of Fruit and
Grape Winemaking; Wydawnictwo Sigma-Not: Warsaw,
Poland, pp. 1-288.

35)Yang Tao, Yilin Wang, Jun Yang, Qi Wang, Na Jiang, Dinh-
Toi Chu, Yongbin Han & Jianzhong Zhou ,2017. Chemical
composition and sensory profiles of mulberry wines as
fermented with different Saccharomyces cerevisiae strains.
INTERNATIONAL JOURNAL OF FOOD PROPERTIES.1-
15.

36)Zieli ~ nski, J.2007. Evaluation of the Fruit Yield of the
Ruffled Rose (Rosa Rugosa) Grown on TheWaste Recultivated
by Various Methods. Rocz. A. R. Pozn.CCCLXXXIII, 247-
250.

37)Darias-Martin, J., Lobo-Rodrigo, G., Hernandez-Cordero, J.,
Diaz-Diaz, E.,and Diaz-Romero, C. (2003). Alcoholic
beverages obtained from black mulberry. Food Technol
Biotechnol, 41,173-6.

38)Leong,S.Y.,Buritt,D.J.,Oey,l.(2016).Evaluation ~ of  the
anthocyanin release and health — promoting properties of Pinot

33



3l gl puand Ailaassl) g Ay 5l ailadd) A Jdgasl) el il

Noir grape juices after pulsed electric fields.Food
Chemistry,196,833-841.

39)Brouillard R. (1983). The in vivo expression of anthocyanin
color in plants. Phytochemistry 22(6):1311-23..

40)Medina, K., Boido, E., Dellacassa, E.,and Carrau, F. (2005).
Yeast Interactions with Anthocyanins during Red Wine
Fermentation. American Journal of Enology and Viticulture, 56,
104-1009.

34



Lbaassll g A g ) il o slall Al Cad) dnals e
e dilda 2023 ple 7 sl 45 alaal)

Alro slgo Jo dlg o ¥ silSails paini dailSel daulys
gilayasll J3&ll daidiy 19595
Zanilly g0 Audid acd — oladis Cilia.

) dnaly — Al lly Apibial Aunsigh) 448

dad) jadle
I e dasia ¥ A0S o Jpeaall SloeSl Jial) 4@ Gaadl 28 6 Liaddial)
AL L G padsll 138 e driiaall pad) an (elST ytisale by @lldg ay)0lS i
DS et slae Ll JS& i el apedll Jiine (S Cude (8 Gl Cilialia
Al diaty satia G pane oyl diyg dunge 3leS Rindy 4ind 2 10%
Aap o Al sty Coad) 13 b Ly LS. e g 55 LitlyeS Dl Ll

Liad 1yl ol a8 il Wy (e paldill de b Caai 0] dysie dagn 1008))a

At L) bl daasgie ddjaay zeaslal) 3 SN gl e cilial) Jolay

Jimage j pall dallaa malin aladiuly

SleS Jie Aaswie ¥ @lSud ¢ ((apslS Jad Js ) PVC : dalide cilals

35




() 0 ity LA g5 e 3 s (s AL g S Y S e Al s 52

Studying the possibility of manufacturing
non-woven nets from recycled materials
using the electrospinning technique

Abstract

In this research, we used the electrospinning technique to obtain a non-
woven webs of polyvinyl chloride by recycling blood collection bags
made of this polymer, where we dissolved the bag scraps in a
dimethylformamide solvent, where we have a polymeric solution with a
concentration of 10% that is charged with an electric charge and
extruded it to leave on a fiber collector charged with a negative charge,
and we applied a high—-voltage electric field. In this research, we dried
the sample at a temperature of 100 degrees Celsius for half an hour to
get rid of the solvent residue as much as possible. Finally, we analyzed
the samples on a scanning electron microscope and found out the
average lengths of the resulting fibers using the Image J image

processing program.

Key words Poly vinyl chloride ( PVC ) , eletrospinning non woven webs .
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Dbl Joad e 8,05l el —2-1
b e Sy Sl il dilee e i ) el g st
[216[3] © ibogSh 38l dsleny Akl ciialily : Yol

Applied voltage: : Buaall calgall —1
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iy il o Gaans dgall e o8 Gl Jla 3y - caudall 3l o (a3l
el ) o LS el

[2] Flow rate : (3axill dwus =2
z sy LS beads Sl JSE8 dlajaw @800 A 3ak)y (Bulaal) cdgdll @l Jls A
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Studying the possibility of manufacturing
fermented cream from local cow's milk.
Dr.Ahmad samour Ibrahim , Eng. Fadi Nisane

Faculty of Chem.&Pet.Eng , Al-Baath University

Abstract
and it is <(Fermented cream is one of Sour cream types
prepared by fermenting the raw cream by using the prepared
starter from pure cultures of lactic acid bacteria and ripening it in
the most suitable temperatures for this bacteria growth. In this
research a fermented cream was made by preparing raw cream
and the fat content (and pasteurization it in 90°c for 5 minutes
and «was standardized to be 15% ,25%, and 35% respectively
then three different percents (1%, 2%, 3%) of the use starter(of
Streptococcus thermophilus and Lactobacillus bulgaricus
and finally the fermentation was done in three strains)were added
different incubation temperatures(35°c,40°c ,45°c )
The process of fermentation took different times to reach to
pH=4.7 according to the different conditions of fat percents,
temperatures, and added starter percents.
It was noticed that with different used fat percents the
and (needed time for fermentation was in the range of 2 — 7 hours
for « also notable differences were detected.about the pH values

the pH values in 35°c were 4.91, 4.60, 4.73 «example
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while in 45 °c the values were 4.52, 4.55, 4.61 with respectively
1% of the used starter. The values of Titratable acidity (with 2% of
the used starter and incubation degree of 35°c) were 0.4%, 0.9%,
% 0.7% . <0.4% while the values in 45°c were 0.6,% 0.7

we concluded the reverse relation between (Therefore

Titratable acidity and pH values during the storage days
(1°_7"days).

there was a notable difference among the Microbiologically

the total bacterial count with ¢ for examplecbacterial count values
15% of fat content was 6.4 .10° CFU/ml and this was the highest
as the bacterial count value with 25% fat «value of bacterial count
and with 35% fat content was «content was 4.79 .10° CFU/ml
2.85.10° CFU/ml, and this is due to the negative effect of high fat

content on the bacterial growth.

Keywords: Sour cream, pH value, fat content, incubation

temperature, bacterial count.
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Studying the Effect of Using Zinc
Chloride on Dyeing Cotton Fabrics with
Licorice Extract

Eng. Hoda Sharouf

Department of Textile Engineering, Faculty of Petroleum and
Chemical Engineering, AL Baath University.

Abstract

Natural dyes have been known to be used to color foodstuffs, and leather in
addition to natural fibers such as wool, silk, and cotton as significant fields
of application since prehistoric times.

Natural dyes produce an unusual, calm, and subtle shade compared to
synthetic dyes. Awareness of the environment has recently increased and
the debate has been raised about the dangers of synthetic dyes, which has
led to the reuse of natural dyes known in the past and the search for new
sources of dyes, especially dyes with locally available sources such as
licorice.

In this paper, licorice extract, prepared by ultrasound assistance at room
temperature, was used for dyeing pretreatment and bleached cotton
samples. The natural dyeing process was carried out by the simultaneous
mordanting method using both zinc chloride and alum as mordants. The
color constants of the dyed samples were determined using the scanner and
the program (ImageJ). The fastness of the dyed fabrics was tested towards
both washing and rubbing, as the dyed sample with licorice extract showed
excellent stability. The stability decreased slightly when using mordants. A
tear test was conducted to determine the effect of dyeing with licorice
extract on the mechanical properties of the studied samples. It was found
that dyeing with licorice led to a decrease in the tear strength of the dyed
samples, but an increase in the concentration of each of the mordant led to
an increase in the resistance of the dyed samples to tearing, as it became
stronger than the undyed reference sample.

Keyword: Natural dyes, Glycyrrhiza, mordant, zinc chloride, alum.
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Studying the Effect of the Cotton Fabric
Treatment by Oxygen Plasma on its
Dyeing Process with a Direct Dye

Weaam Alali Dr. Ziad Saffour  Dr. Saker Saloum
Spinning and textile department- petrochemical college— Al

Baath University— Homs— Syria

Abstract:

In this research, oxygen plasma, generated in a Hollow Cathode
System at a low-pressure of 0.5 mbar, oxygen gas flowrate of 50
sccm, and applied RF power of 100 W, was used for cotton fabric
surface treatment. The effect of this treatment on the dyeing
process of the fabric with a direct dye at two different
temperatures (90° C) and (70° C), with and without electrolyte has
been studied in terms of color depth and dyeing fastness to
washing. FTIR technique was used to study the treatment effect on
the chemical structure of the fabric surface. The effect of plasma
treatment on the tearing strength of the fabric was also studied.
The color of the dyed samples was analyzed using Imagel
software, and the dye fastness to washing was determined. FTIR
results showed an increase in oxygen-containing functional groups
on the fabric surface, which helps increasing the dye absorption by
the fabric. The dyed treated samples had deeper color shades than
the dyed untreated ones at the temperatures of (90°C) and (70°C),
and when dyeing without an electrolyte. The treated samples had
more dye fastness to washing, with little change in tear strength.

Keywords:

Cotton Fabric, Hollow Cathode Discharge Plasma, Oxygen gas,
direct dye.
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Study of advanced oxidation efficiency in
treatment wastewater of wool dying
factory and artificial water

Abstract:

The research aims to design an advanced oxidation batch lab
reactor to perform advanced oxidation of dyes present in textile
dye wastewater , and determine the efficiency of the advanced
oxidation in treating both wastewater of wool dying factory in
Hama city and artificial water of acidic ,alkaline ,and reactive dyes
of the most dangerous dyes found in wool dying . The preparing
catalyst (TiO,/BiVO,/AC) with a concentration of 1.5g/I ,and in
presence of persulfate ions ,glucose(1.8g/l),pH=11, and violate
visible light(wave length of 400nm and power of 18Mw/m2) is
effective in oxidizing each of wastewater of wool dying factory and
Methyl blue, Acid red 73, Reactive red ,Tatrazine , and Azo

carmine .

Keywords: Persulfate activation ; dyes; AOP; TiO,;BiVO,
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Gl Apllaal) aay 120 | 420 | 7.9 1420 3050 3840 5178 0.24 | 0.94 | 0.03 0.01

(500mg/l) syaah

Gl Apllaal) aay 170 | 560 | 7.9 1600 3052 3920 5060 0.26 | 0.92 | 0.02 | 0.009

(700mg/l) s paal)
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Ost ) sl 43Y (500mMg/l) s JiaY) suanl) il € 55 o dsaall e 2ag
A A 33y ) s @ (700mg/l) Sl Al S L BB 3)lSe
(500mg/l) S5 SLaa) & 1agd 5 a)lSally ¢yl o8y b 5aly) sy 431 CODJ
. dallaal) o
¢ el Lol Ciléoalsa3
SN el sl sl e (§) JSA sy

TiO,/BiVO,/AC (C) « BIVO,/AC(b) TiO,/AC  (a)
ae S el maadl 5 Bet Sleas esill mha (uld & rdiada
. ls daals

ke ol Sl s ASYI gaally gna (5) S
t panal) bl clialga (4)J g2l

TiO,/BiVO,/AC
1000 Mg e sl pelaud)
43 (NM) Al Luld Lo
10 TiO %)l 4 giall duwail
10 BiVO,% sl dysiall dnatl
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¢ dug el Clisel] dondiall 52,8Y) dds L —4
sball die e 6L 23T DA e dugnal)l cliall deasial) 30y cuygal
fas @ e S5 pasdl daegll ddlia) oo Flua S5 Aol
lpapa 3ay Al g o ¢ Aol ) e Adigeall (358 2 lsaY) Slea (b gsanal
LAl olsel) Adiian o JS el p + oapadl) Slead) (3 Adigeal) (368 )5l
Jolaall a4 dele Cial jope 2 & ¢ awdd o0 dele Coal B

ielkivly 400NM Zage Jsh (e oaadi ) Ay dadl aladial
Cuai S 5yiaall olall e (25M) cilye 32T @b 2ay 25 & ¢ (18Mw/m?
el & ey (Whatman grade2:8um) b 3y pladinl leands 5 delu
Al s Qlua &8 @l Jad 5 gluall 385 paadl g luall dualiaidl
ALl (e dprinall Glisell dpilly & Luall
% §lwall ) 4w = ((Cp—C)/Co)*100
same G 2 g laall 385 C(M/l) — ¢ laall AV 5858 Co(mg/l)
Blea Anday Ggeall § lua Jazal oolia Copa ol daally ABY) 4o la
. COD JJ dagsy (:=ledy) Hlaie Luld DA
) i) g Ag paall Jalgad) (7
: Ldagaad) 40 50 L1
A dadand) il s e 5508 Cipadall iy anlial) 2usl e JS elbi
e JS 3281 3o i€ o Aiageall dajy il ujd 13¢0y Javsll diasen DAL
. e liall Copall slay (e ¢ lua ipac i cduaals) dgiall ol
ann ol agisall uuSspna Jslae plasinly Lauliall Aageall daps ol 2
olaall el iy [4] 320830 Alafiall HI 3l (e aldilly L0.0TN slal)
Aalleall
ol )i Jalee e desiall 528V

el Aoy Deioe sle—1-1
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s« Acid red 730l ¢l (e JS fpiasla dppiia ol (o lige @3]
Ja gl Jfiad 55 e Aasiie 30uST Cualy 75mMg/l 3850 el 53V

(6)

100—_0—Tatrazine =fi—acid red 73 Azo carmine
g,, },/H\
g —0— Ccatalyst 1.5 g
550 | mer C dyes=75 mg
s violet visible lig
[]
§ J3=400nm:«
e 0 p=18 Mw/m2
(=]

1 2 3 4 5pH6 7 8 9 10

laill ealdie) 5 3 5 36 pmeall ¢ luall B pH Jlae o JSED e elay
LAad)
t e i diuaY dmia ol —2-1
Cuyals 75Mg/l 585 diall ()31 & lual Lpacld L olua (o e sl
Y|
(7) ISl Wlia iy lggle Jsmandl o ) bl cilaasg Ll daniie

== Methyl blue

['%3

=

o

o
)

C catalyst 1.5 g/I
C dyes=75 mg/|
violet visible light
2=400nm¢«

p=18 Mw/m2

(0]
o
1

Dye removal percentage%

o

1 2 3 4 5 6 7 8 9 10

Agiaan Do ARY) A o bl Adagan A0 il (7) g
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S8 5(9-10) diwad) @)l & lual Ju) dlaall ¢ (6) ISV (e ek
oalaic )

illed disnY dumia olie—3—1

sausl cujals 200 mg/l <5 Reactive Red § Lual dxiua ol die cal]
(8) IS Leliany maliall Jauds 35 g daaiia

=—@— Reactive red

100

’560 C rioy/sivoasac 1- g/l
— C dyes=200 mg/I
3,40 (el (a6
e 2=400nm¢«
20
X p=18 Mw/m?2
O 1 1 1 1 1 1 1 J

1 2 3 4 5 6 7 8 9 10 11 12

Adlad s APY) Aped o hagl) Aagan Apj0 il (8) Jea

iy loldic) &5 385 6 & Ll pH dad o (8) ISl (e el

les A B Ciga £ luo Jord] el Cipaslo—4-1

L Ayl dadlee ¢ la) aey Cagaal) £ lua Janal elia Cipn slie (e Al s
vie Ll (e 1.5 g/l asas Ladiia 5auS] (3) Jsandly daiagall dual) 0S¢
S SV L) dsags san Gle S (5-12) Adlise Javy dages Cila
sall o cilie @il L (18MW/M?) \gie Usivd donadiy 45 4xdl 5 (29/1)
Slo g luall AGY1 ok aaay s Apgluiia dyie) i IS 5208V dalladl
(9) sl il ciliey COD ) (ol
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Al g A g ) dpatigh) o glal) Aleds

B deaa 0 hgle dab o 2023 als 7 2l 45 alaal)
1&)O—t-30 min =fli=1t=60 min t=120 min ==%=t=180 min
.- 80
j. 60 Lokl 40 50 Aadl 18=M W/m2
.,"« C(H202)=2g/1
,ﬁ 40 C(catalyst)=1.5g/l
}. 20 -
V)
°\° O 1 1 1 1 1 1 J
2 4 5 6 7 8 10 12
pH

Cigaal) £ lua Jara ipa ol (s § luall D) L o Jangll pH 50 (9)Jsi

dlaay

Cun (6) o ¢ lall Aly) Ao el ciiia Al Aiageal) Aapy of JSAI (e ey
O Cplailly dasaall e sl Gl slaie) 55 (95%) WY1 A aly

t gl el 50 .2

die (e 6L 31 Cua BIVO4/AC.TIONAC 4 TiO,/BIVO,/AC islie cus
e 08 e (15G1) el canaly (3)dsoall Anasall eliall Copal olae
fages hwm 5 saa Gle (S TiO,/BiVO,/AC: BIVO4/AC (TiO,/AC
linse Jsb Aty Ao dndl 3550 52uSY1 Cujally ((6) el Lo Lo

e lie ca] dasiid) 5208Y) e )a) an

(18Mw/m?) \gielsind 5 400nm

Claall Al e daa 5 Caady A dgslutie duie) il DA dalladl oLl
e DI 3 s) & Al Ha) o
(10) JSally il 5 golall cilass 5 COD ) Gl

TiO2/BivVO4/AC

LeSe Uil 438 e 3l =18M W/ M2
C(H202)=2g/]
C(catalyst)=1.5g/1

100—_0—Ti02/AC == BiVO4/AC

5

‘% 50 -

e}

X

e 0 " 1 1 1 1 1 1 1 J
0 30 60 90 120 150 180 210 240

t(min

& lual) ) 5eliS o aniiiawal) Jasgl) Lo g a0 (10)Jsill
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A s e s 438 Q) ga TIO,/BIVO,/AC Lasuss o JS8 (g 2
§ Lual
yiaall AV il glly 43)lia (258.9 mg/l) COD iad Gl a5 (95%)alss
: Lo lial) cildpaiall Aallaal) 5o U8 8 Jasugll 585 i il L3
soliall Gopall ol due e 6L a0 Ll 3S5 56 Ay xe
i sall
Lousll 3850 st 25 (6) deil) o dausll Aiagen Glannag (3)dsandl
dxdl 2sms 5auSY) Cypal ¢ (1,1.5,2 g/l )adll a8l (38,TiO,/BiVO,/AC
@il o (18Mw/m?) Lgielain) 5 400NM ginse Jsb il 4y
(e Clie
g Luall ABY) Jlate apaas iy Candyg dggladia dpia) Clyid A dalladll oLl
(1) JSall i 5 i) s

== c(catalyst)=1g/I c(catalyst)=1.5g/I

100

'j. c(catalyst)=2g/I
v
D
e
P 50 Lehe lail 435 je 4l =18M W/m2
] C(H202)=2g/l
5 C(catalyst)=1.5g/1
0J
S

0 30 60 90 120 150 180 210
t(min)

L) A1) 5o S o Jasasl 585 86 (11) Jsa

A el sy 4 (1.5 g/l) 5o QDU D) gl 385 o (11) IS
Jadl Gaa 45 (258.9Mg/l) dadl) maai Cuny (95%) COD 1 4fy)
f Lol Al A Galiss) (im O (S - e liall Copuall slidd 45 pansal)
@l dall o3a (358 3l 3l o A (1.59/1) Aail (358 Jassl) 5853 5005
A 55 lae (anill lgand Lo o) s Apdass dais Alledll JShall Caa )
- Laall AGY) 50 S (aalind)  Jillys Alladll 5SDal) may ons
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D addiall all poll g il 4
S it hal) alasiulyy elual)l Copall sl o daiial) 3008y cuypal
dadl) i dase Jlshly 4y dadl asap 5 (6) dansen Ay 2iey (1.5g/1)

43l (470nm dase Jshy Ay oliy) 4xdl 660NM dase Joka dfipe olyan
a5 s Aallead) bl (e cilie @32l L(400NM g Jshay Ay Lpmadly
(12) JSal Leliay ol Jeads & Luall A1) laia

100
95
90
85 e

80

Jhalesn jaalesn G lesa  audie g
nNM585))2 3« NM660))2 2 NM4A70 )22 NmMA00 ) 2=

) )

%o §luall A3 dpsd

§la Uiy ol Baus] BeliS A asdinial) iyl spdall goi il (12) Jsad)
i gual)

400NM dage Jshy dpmuiid) Al &2y aladind of (12) JS3) (e el
Aase Jsha Ayl Gamadid) 4a2y) alie) o5 588 13gly ¢ Luall 3] s e (3o

- il 4 (400nm)

gl olsa Aallaa 5eliS & aguagual) ciliy S 35b AL il .5
1S lal)

Coyaall ol e ja 6L a0 agarsuall ciliyy€ (358 ddlia) 305 Ay 2ie
aay (11) el el Aiagen Cilaying (3) Jsaall daagdl el
1.8 ¢ amaseall i€ 38 19/l 5« (1.59/1) 5850 Lidd) Japsl) dila)
Ciaing of Al gy 3 Aigeall (358 zlsaY) Slea (b goanall magy 3555k g
Y] el . LS el Sleall A Aseall 35 71500 drualal) Ll
@ialy o(18Mw/m?) delaind 5 400NM dage Joby naits i pe dadl 29a
il Gl g luall AABY) lale daay Cndys dygludie die) i Pla Glie
Aasiul axe Jla 8 Al adl) ae adl) 45jlie o L (12) JSall Laly culiag
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¥ s bl ¢ lal At olye dal e dpatll cael . asgeall CliyyS 58
Lagd ¢ Lol A3) 56 LiS (aladd 105 o gaagaal) OLigp€ (358 d5mgns (g3l
(13) Jsaly qibll e g (6JSY)

== Ti02/BiVO4/Ac wool dying with out persulfate

e 70T SN B 0

e Titrazine DL 8N 358 0 m 5050

==g==Ti02/BiVO4/Ac wool dying in presence of persoulfate

i AZO T KN 8 3 g g - 100
‘3 80 3
|+ ¥
= )
‘;3 60 ?
T w0 §
) o)
® 20
0

0 30 60 90 120 150 180 210

LoD Aasiial) ausY) BeliS o agiiguall il (390 Al il (13) Jei)
P Ga3ll ity aspdsaall iy yS (358 2ila) o (13) S8 (e an
05% (e ipall sladd 3081 3. i€ a5 150min J180min (e s
o e Litlin) Js 1899% ) asdseall iy S (558 dila) are xic
2 gyl Jladll Gaa daiill 038 058 (oIl aladi B AL oLl
OO ¢ La 405) 30 LS 233 LS (2580 a8 2008 Ayl Asialsall)
90% ) 85% e sV §lua 5 80% N75% e

eiansl any Cisall £l Jane iy ole linalye (5) dsrad) sy
ARl 5 asmdgaall iy yS g dila) xie 5 TiO,/BIVO,/AC Ly
Al 455l A1 5 Agisall (358 7 l5aY)

Jasgy Lgisust 2y Cigall § Lua cipa ol cilinalsa (5)d gt

TiO,/BiVO4/AC
3\l T.SS TDS | conductivity | COD
gl o | pH BOD/COD | Cr Cu Pb
NTU (mg/ly | (mg/l) pS/cm (mg/1)
dgag 320SY) 2y
Gl S g8 20 44 | 7.2 | 120 200 500 51.78 0.34 0.9 | 0.02 | 0.009
?)-J-J}"a”
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o oluall 5 2 laal) 4L (et 500V (e Al Glis) (e aliilly
Aad ils(0.33mi/min) 38as Ay (- A21 s G3y) s gayls Jal
{(6) Jsam gl aasis olsall JIaS 8 ey _ (10x10x60cm) Jalual

LA Jalal oo A3l slal) clialsa (6)J 2

" 3 \lKall st H T.SS TDS | conductivity | COD BOD/COD | C c Pb
%1 ¥ p r u
NTU (mg/l) | (mg/l) uS/cm (mg/1)
Jal 3y

5 8 7.2 10 30 120 36 0.09 0.94 | 0.02 | 0.009
éa)b.'ﬁ\

: clatngy) (8
dxpadd il (3-6) Jlaal b ai pH U ded Juadl of aay -
9-) Jlaall b o Ayacll dxpadl dadll 28 cuilS (A dpcaclal)

. (10

& (576) Jadll o cilS Jladl) ea) ¢ bl dad Jumdl of Laagl -
. (6)3ndll vie Cagaall delua Jare Cipn olial Ao Jumdl CulS a

e (95%) Lalaie ¢ luall A1) A duhal) 8 axdieall Tl el -
99% ) il ciliay gaa (B Gisall §lia Jars Cipa olie dallas
deg 3sSslall Hgmaag 19/15850 assall S 35 aladiul xe
A1 i PHY da8

Ol b EDE g deaiiall 3auS Y1 el of 2ay -

Gy (1.59/1) dal e cil€ astind) dapugll deja Juadl of Lagd -
assall i€ (358 alaiin) die 99% ajlais § Luall A1) dows culac|
iad uey 400NM ojlaie Aage Joka Amadidl Aall AxdY) pass
b Al ALE Aallas ol e Ulas Gia 11lylaie pH 1

(2580 43y 2008 Fyypudl Aoslsall) sl
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i€ Camdy asgall GlpS 558 dsas dediiall 32uSY1 o) a8 -
@ oLl Al 80% (A 60% (s ¢ Luall AD) 56 S Caxd) 2 533 guall
Lol 5V ¢ Lual 10l 90% ) 70% (s Lindy cn

ClgyS G5 3gasy LoLia) o Al Ll 49yl aadiisall lagusll (a3 —
dss pH=115 1.89/1 385 5sSslll asmss (19/1) 555 assall
Gl ssmdl Cipadll bl (aldl s 99% ) Jasi ¢ Luall A1)
98 o Larsll o gill mlandl Jladll andll 52435 2.4 €V U 3.2 €V (e
1000 m*/g I m*/g

LIl yleil) ABY Aesiial) 50uSY) 2y Ll ol elals pan -

JAadiie 30SY) e dailll
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