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Preparation of ion exchange membranes
of polyvinyl alcohol grafted with acrylic
acid and acrylamide for hydrochloric
acid recovery via diffusion dialysis
process

Abstract.

Diffusion dialysis is a functional separation process for recovering
inorganic acids from acidic wastes based on an ionic membrane. In
this work, a new type of ion exchange membranes was prepared by
grafting polyvinyl Alcohol membranes with acrylic acid and acryl
amid together using grafting “from” copolymerization method
adopting direct thermal heating. Fourier-transform infrared (FTIR)
spectroscopy, combined with light microscope and porosity test
were used to confirm the grafting process. The grafted membranes
with different concentrations and ratios were evaluated by testing
the ion exchange capacity (IEC), swelling (Smax), and grafting
degree (DG), The prepared membranes exhibited IEC values
between 0.71 and 2.51 mmol/g, swelling values within 71.69 and
4573.58%, grafting degree values in the range of 97 to 291.37%.
Hydrochloric acid was recovered through the prepared membranes
at room temperature and at 70°C. The polyvinyl alcohol membrane
grafted with acrylamide (100%) at a concentration of 10% w/w

showed a high acid permeability and good selectivity at room
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temperature. The acid dialysis coefficient and separation factor were

evaluated (Uy+=0.0049m/h, S=106.09) were better compared to the
commercial DF-120B which has a permeability and selectivity
(Uy+= 0.0040 m/h, S=24). Hence, the best permeability was
recorded by polyvinyl alcohol grafted with acrylamide and acrylic
acid (70:50) while adopting the process at 70°C. The acid dialysis
coefficient and separation factor (Uy+=0.0150 m/h, S=34.13) were
better compared to the commercial DF-120 which has a
permeability and selectivity (Uyz+= 0.0090m/h, S=18.5). The
prepared membranes in this paper showed excellent selectivity and
good acid permeability that suggests their use in recovery of

hydrochloric acid from acidic wastes by diffusion dialysis.

Keywords: ion exchange membrane; Polyvinyl alcohol; Acrylic
acid; Acrylamide; Hydrochloric acid; Diffusion dialysis.
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Introduction 4asial) .1

Olaall Aallass dpamall Cileliall 4 o8li (S5 dypme ¥ galal) aasid
oo g L[2] lasihl aaat (s cosnal) s M Aadlasy [1] g,
G el s e Aygaall Aumeal) Gl e 58 Gl Gleliall 238
el o (laadls Gl dasa o dapea jhalae JS 435l olaall sl
o L Basasall alaal¥) () dmead) LN e bl palidl) (505
dolaitl chlua Ml ([5-4-3] a1 dea e Aaadl) i) JSEy Zea
salaind 3ys il GlaN) A%y A e LAes UadY ALl (e dedia
gl Cyn cliall Aa, sa0n ALl malis Gan s salely alead)
lon ) salall Jalill cillesS dpmenl) culilail) dallas 8 AGal) Sk (e 2l
Gluddl padanayl 7] (electrodialysis) ail,e<ll 33kl ([6] (exchange
shally ([8] (nanofiltration)  gulll =uiislly ([1] (solvent extraction)
L jiSls Aldl 3kl mal (e 5,81 culs L[9] (diffusion dialysis) Lyl
Al ASlgiue e chyaione oJpidilly Gabaill Al Llee Leas) Dyl cLaladin
clllid) @lly ule dfbaS dpe Ala] ) zlas Yy Al ey il
Jlaall 138 8 5)siall (3hY) aae (1) IS mazmgy [11-10] Zuabaid¥)y 4l
J12] 2021 52010 (pelad) o
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& (Anion Exchange Membranes) )il Jalg duief alasin) Bale gya
S 2l 6 s o(DD) LY L 3l dleay gsame S ia sanll salaind
35 50 dstadd) U adipall 3 9 Jladl) e ledl) JEBY ASad) 558l
Wsgany Al Gmeall 3lsd i ((AEM) 50 Jolill slie e adiial)
iaiil) Akl JS3 iy oLl Ay b Al dage Aiidhy ey PA e
Glsy Laleal g oledd) cilisglS (b Laiy ¢ dll 407 34, (active region)
OSisn e Gabb ¥ N WY LAl sl iyl (Donnan criteria)
cligilSl) By A5)lhe HLa) 8 Alle Al gan 435S o(HT) Gaasall (aeall
Al dihidll e gaeall (5555 JiEi Cua (paidiall 038Ky deaa jrual @l
sball cilllie 4l cadl T 38, olasll 4 4 (interstitial region)

[14-13] e

16



A S5 Slusall by 2023 sl 10 2l 45 adaal) Emd) dnaly Ay

LY plall e (385 dpaeall bl e eladl 5 Gaea salaiul g)a
Poly s dols slie ol . o) dolall diel e adl aladil
1 olstes daat Jales pamanll 83y Jalaa (DMAEM — co — y — MPS)
JiY) elaall ekl L[15] (S= 87.7 - 23.3,Uy+= 0.029 - 0.016m/h)
poly phenylene il sl s (o bpane dpelus dnief (o deganal
1.4~ diazabicyclo ) uSsl [2.2.2] sSuwaubla — 14 daulsy (OXide)
0.066m/h) 1 olsbue dad dales aeall 3340 Jalas ([2.2.2] octane
ankadl cpihal) oSl elie ol L[16] Al s days e (§=96.9 , Upy+=
adlenly sua 40 (imidazolium) asdsiluay (58K (graphene  oxide)
S=141.2 ,Uy+ = m/h) 1 glglus duad Jeley el 3h Jalaey 3hacia
s ol duieY daadl o) cluhall e aaall iyl L[17] (0.009
5l Jelaay FD-120 (olaill s Liall pe d3jlie Jsnlll Jind s o 3305l

[18-14] (S=18.5 ,Uy+=0.009) I pusbun Juad Jale s anall

Jalis Clesane Ailals JsaSl Jind (s e Dplie] ppmas Jeall 18 4 g0n
JusVy GLlySY) (mes (o ddlide iy 58Sl leanks Gob oo L) gl
e ppmadl LaeY) Jaad Sfrom’ deskaall LS LED Byl diyky b
Jalal dpde alasnuly ol 407 (e dabide 200 dygme D) (o seal) alaiad
AAEL ojae A V) Al & Limse Aind Jany ¥ juasall o Lialli ¢ 355K
seaally ehyaall cand dadY) Lillhe Craddin) L mealdl olad saa Al dlle
ae¥) dpa ge Giailly LY Caias (A duelad) L)y oSHall Jgal)
W) dans olal dolal e 3V 58 Jea duly G WS s
[10] xdal) Ll s3ball sasy 8 Aiel) cids Al A€l (ailadll
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HCI %) 0.15 M) GJ; Mdt;“ :\_ua.q;“ C'_ﬂ..gts.d\ (e Ll )}E JBP-YEN salainy
eyl 2ie (S) duadll Jales (U) 5Ll Slalea o (5305 «(FECly (50 0.3 M

1191 (70°C) L lia daaiivaall 5 1all dayas 485all 5)n A (b Juaill Lilee
Aim of the search &ayd) G .2

tef ala Gph ge @)W dolal) Bpdel e a9 ppand ) Gl Coagy
daman 5e) e Augla Ailide Bypesise 1S5 s (PVA) Jeadl) dind sy
)5 e e lall o Gmen 3l (anel JiST) Gacld jais (Sl ST aes)
LI G 33l dlae Aoy )

Materials and Methods ) &ildag Alga .3

Materials ajgall .1.3

%98 Jlai dayys dsefax 72000 s iz (PVA) Ul dind s
asmlisdl liyS S S5l ((C305Hy) (AAC) elL <Y1 aes
(MBA) ubudl aadl Qo€ Sl NN Sl Cilliadl) ¢(K;S,0g) (KPS)
eﬁ.ﬁ}.an L_ILU.DSJ ‘%99 3}&3.3 (C4H100) dybj.d‘ G.ALEJ ‘(C7N202H10)
AsllY) (MERCK) 48,5 7l (e 8ysSXll Mgl aen cigle 353 (Na,CO;)
Glibugs 5 (FECl3) maall a6 ((Panreac) 4,5 o (HCI) el 5K mea
A5 (e pgsall 1Sy (Riedel-deHaén) 48,5 w (KSCN) o suligill

.(SIGMA-ALDRICH) 48,5 (30 2l J3SY1 61 5 a «(DOCH)
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Preparation of polyvinyl Jsasll Jiyd As (e s yuaas 2.3

alcohol membranes

Slea ahasinly il s Ll 8 (PVA) Joasll Jind Jse (0 Ly %6 D13 55a

PVA 1l Jslae (€L & cCaiais delu 5ad °C140 s)hall 42 die iyl il

sn) Tnall sl e Ay de Caad @iy ASaSU gl GLk e

(0-2mm) J (glue A3l B8 Y) ASlaw cilS L[20] (22°C

PVA- sl Jis¥ls by S Glaany Joash) Juind Aol slie amds 3.3

g-AAc/Am

syaldl Al ol JoSYly LSV mea Clegise PVA D) duiel cuah

LLesSh) 5y0laall A55k) bl (gyhall Cpaill Aalug "from’ deadaall 4L

(Y] Clshaall (385 ¢(2) JSEIL e WS [21] (L)

(Am) sudd JuSYI asises (AAC) GLlSY) iass aasise e IS 03y ¥
(1) dsaad) g Aiall atl) Gig (MBA) Sl (lladly (KPS) aludlly
G5t glseY) alea & Jelill Jslae pums celd) 8 delal) cli€e il &
oalls Playl e @l <l sac bl ¢(Ultrasonic) g gall

Gib e Jel@l) Jglae 3 (2.3 sl L8) jmsdll PVA J clie e v
O dsladl GlisSe gi5 glaal @lldy (@l 5 sad &y (ala) @

438 40 52 70°C s)lal) dapn vie Jelaill Japms il e Gaball wzmy v/
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.045

PVA-g-AAC/AM . sl Jis¥1s bl SY1 Gaany andaall PVA £ LE Say

el i Sl sl i 2(1) Jsand)

Jo il eligfal A el dscailh

PVA (Li& O35 bl (iig AACIAM A | Cagigall &9

PVA-g-AAc/Am 4.l

dobaa 03t s Dpi clladlly s B s s
Je i Chaagisal) 03 Clsasisad)  Jel Jlas

8% 0.8% 30/70 10% M-10%
8% 0.8% 30/70 12% M-12% )

s ganall
8% 0.8% 30/70 15% M-15% )

PATH

8% 0.8% 30/70 17% M-17%
8% 0.8% 30/70 20% M-20%
8% 0.8% 70]30 10% Am-30
8% 0.8% 50/50 10% Am-50 45 ganall
8% 0.8% 30/70 10% Am-70 alan
8% 0.8% 0/100 10% Am-100
8% 0.8% 70/30 20% Am-30
8% 0.8% 50/50 20% Am-50 45 gannall
8% 0.8% 30/70 20% Am-70 5nan
8% 0.8% 0/100 20% Am-100
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:[22] 3\.)11:4\ a3ty Cra Ha.hm Z.QJ.\ it

W, — W,
Degree of grafting % = W %X 100 (1)
0

.PVA-g-AACc/Am uasi cighid :(2) Jsi)

Compound Light Microscope oSl Jsall jaall 4.3

D85 e 888 Gl gl el aladiul o)y dpie V) 3 ddaadle s
38 de (PVA-g-AAc [/Am _ PVA) bl aayg Jé ecliall mlaw 4
Do lgbioat (PR e 2l 038 Galas Jlae g5 200X e
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Fourier transform infrared 4. Jigah s)pall cad dadl) ddlhaa 5.3

spectroscopy

PVA-g- ) symaal) 056V Cipagil ¢l 1a 3 (FTIR) dgldaall Caersia)
Al 8 ALl Tl ylls yedl dapls S L3S Lissis (AAC /Am _ PVA

Caag dla clie daey deulsl) daplll 38 lhuag )l Gluall Gyl
o dn cundy oliall (e lan byrea slal b Cua (23] FTIR dilha
(Sl (e aladinly Lldll haa ga & KBrodlladl salall Glues

Calaill Sals 4385 28ls alfl e Jpeanlly

porosity test daluwall jLid) 6.3

iz 8 ol g sl () ELA s Aas e (P) daebudl) saad
oabaial ol ahiiul Spasall eV dulee wld oa Cua ol
4 sl Jsilisll b Wped dags J8 L3eY) s DA e cllyg (Jsilisd) ol

[15] 4V adlall 3kl 3 ccle L

W, — W,
P=——"x100 )
pVv
syl L2 gl aaall 1V (9/cm’) Jsilisdl allas 43US 1 préum
(cm’)

(9) sl e kel 2l a2 ¢35 W, Wy
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Swelling test ¢ L) daw jlidl 7.3

Olad) a Cun el Jaay gabaid e a6 5508 2 L) A Hladl Jie
saal Lhiall clall 8 Wajee anys U8 Ledys b o bpmnal) eV z Ll dx
;A6 [22] Al (e 2 LY A Cund 5 cdelu 24

Ws WO
———x 100 3
m (3)

Smax %0 =
eliall (5s Wy cdelu 24 sa0 clall 3 a8l g jumsall e Liall oy Wy s
lon exchange capacity test gaLall Jals daw jl3a) 8.3

& Allaay) dadill adlgall 22e e 358 (IEC) slill Jolall das jlid) oy
O8lS e e (V50 0.5 3 088 yers (IEC) Jlial gya wbyuanal) 4pie Y|
(NaOH) .smsall awsSgimm o Vs 0.5 Jslas 8 layee & ¢ (HCI)eldl
HCl e ¥se 0.97 o 481 Al) 2y NaOH Jslas ey .cileles 6 50

{2 AU (pe IEC iy ([25] ol i adia aladinls ial

M,V, — M,V
[EC = 1"t 2V2 (4)

sl e amagall 2y 08 Jolas (M) aany (M) 5851V, My
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LSl

ala el o Wy

Mechanical Properties 4.l (ailadll 9.3

oY) Ao sandll daie adll 58 lidl elial) Gayla (e A (ailaadl) Cinaa
Gl @yfal Cua (ADAMEK LOMAARGY) adll Slea aladiuly dtlls
.25°C Byl days die (2020 Jshy) Akl

:[26] ~Y) &85 (Elongation) 4wl AUyl (0) 280 daslie Cavsa

F
T Wxt (5)
(MM) 3yl dsal) ASlas it (N) daakadl) 3l :F
(MPa) 1l daslis :o (mm) 3880l Al mje W
Leoot — Lo
Elongation = final _“original » 100 (6)

Loriginal

LSl e S sy L)l ol Leinan Lopiginar $<us

Acid recovery experiment _aaall salaic) 4305 10.3

JL.IQ.Nh 'é)l:\.ﬂ‘ th (»;\J;.Lub A.JJ;A\ q.wls g% A J}XS e palaial G

Jslae e 300MI 5 IV syaall Dty @lldy ([10] (3) JSL Aasagall 2ial
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300ml 4 4glll syaally (FECLg~ 0.3M 5 HCI~ 0.15M) _le (gslall d il
T750mMm? ils o Liall dled daliey jhid) cld) o golall Jiisd) Jslae e
sliall Bl o la@inl) Gioa e JlEl dads 15 JS Wl @liat g a
5l sha dayd de IV Gmanll salain Gt gia ¢ LEY) Al o U
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Isolation and cultivation of blue-green algae
Chroococcus turgidus in the solution soil with
the determination of the productivity of its
protein biomass

Dr. George Hnna Deeb * Ali Abd Alsalam Bkdash **

ABSTRACT

In this research, the blue-green alga Chroococcus turgidus was
isolated from the Great Northern riverbed and cultured in Chu-10
amendment culture medium, After that, the studied algae was
cultured in the soil solution at different concentrations (25-50-75)
ml/l, the chlorophyll (a) concentration was measured every week
and the highest concentration was 1.86 pg/ml in the fifth week for
algae cultured in Chu-10-centered artificial culture medium. At the
concentration of 75 ml/L whereas was 0.71 pg/ml the lowest
concentration of chlorophyll (a) at a concentration of 25 ml/L in the
fifth week of culture. The percentage of protein in the dry biomass
of algae cultured in the Chu-10 hub was 13.6%, while it was
recorded for algae cultured in the soil solution (9.7, 4.9, 3.2)% at
concentrations of 75, 50, 25, respectively.

Keywords: culture, solution soil, Chroococcus turgidus, Chu-10.
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University-Lattakia-Syria. deebgeorge009@gmail.com
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Development of brake pads friction
composite materials using low cost
natural and industrial wastes ecofriendly
local raw materials

Abstract.
In the framework of this research, experimental study has been
realized in order to formulate friction composite materials from
local natural and industrial raw materials, such as basalt and
volcanic tuff rocks as abrasive materials, brass and rubber
machining particles, for automotive brake pads applications. The
prepared friction composite materials were tested to determine their
mechanical properties and compare them with commercial
equivalent materials used in the applications of automotive brake
pads. On the other hand, the correlation between the mechanical
properties and the physical properties of the prepared friction
composite materials, were studied. Some of the prepared friction

composite materials showed a flexural strength of 53 (MPa), a
Brinell hardness of 55 (HB), a porosity of 0.73%. These properties
can be adjusted by making slight modifications of the proportions
of the friction composite materials constituents. The prepared
friction composite materials were superior in all of to their
properties to their counterparts in the literature, and to one
commercial friction composite materials available in the local
market and used in the applications of automotive brake pads.

Key words: composite materials - friction composite materials -
abrasives materials - automotive brake pads - Bakelite - basalt
fibers - steel fibers - basalt - volcanic tuff — porosity - flexural
strength.
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Comparison Of E coli Isolated From
Different Pathological Samples With
Those Isolated From Stool

NADA MAHFOUD
AL Baath University
Faculty Of Science , Department Of Biology

Abstract
Eighty E coli isolates were isolated and identified from 200

clinical samples collected which included urine samples ,
vaginal swabs,wound swabs and ear swabs From patients
attending the hospital , stool samples of similar number were
obtained from eatch patients for comparison purposes to
determine the initial source of E coli isolates whether they
were endogenous or exogenous in origion . All the clinical
samples were cultured in blood and Mac Conkey's agar , then
incubated at 37 c for 24 hrs . The isolated E coli were
identified initially according to their colonial morphology ,
then the diagnosis confirmed by using biochemical tests and
using API 20 E :kit wich demonstrated the presence of 40 %
isolates of E coli. The percentages of samples containing E
coli were: 60 % , 74 % , 22 % , 4 % for urine , vaginal , wound
and ear swabs respectively . Slide Agglutination method was

done for typing E coli by using antiserum somatic and capsular
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antigens it was appeared that 63.8 % of all samples were
serologically identical to those isolated from the stool of the
same patient included 70 % of urine isolates , 73 % of the
vaginal isolates and 27.3 % of the wound isolates and non of
the ear isolates were serologically identical to those isolated
from the stool of the same patients. The most frequent
serotypes isolated from all the samples were: The most
frequent serotypes isolated from all the samples were: O1 22 :
K69and O 138: K74 .

Key words : E coli , serotype .
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Ampicillin Amp 10
Amoxycillin Aml 25
Imipenem Ipm 30
Cloxacillin Cl 5
Carbenicillin Car 100
Erythomycin E 15
Gentamycin Gm 30
Cephalexin Cn 30
Tetracyclin T 30
Ciprofloxacin CIP 5
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+ ONPG
+ Lysine decarboxylase
+ Ornithine decarboxylase
- Urease

- Phenylalanine Deaminase

+ Nitrate reduction

- H2S production

- Citrate utilization

- Voges praskauer

+ Methyl red
+ Indole

- Malonate
+ Esculine hydrolysis
+ Arabinose
+ Xylose

- Adonitole
+ Rhamnose
- Cellobiose
+ Melibiose
+ Sucrose
+ Raffinose
+ Trehalose
+ Glucose
+ Lactose
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Study of some morphological and
physiological indicators of the effect of
zinc oxide on soybean plant in Homs
governorate conditions

Abstract:

This research was conducted in at the Agricultural
Scientific Research Center in Homs Governorate during the
agricultural season 2022 in order to study the effect of adding zinc
oxide on some morphological and physiological characteristics of
two soybean cultivars (Sb 239 and Ascro3803),using four fertilizer
levels of metallic zinc oxide by foliar spray method, where they
were (Zn0, Znl, Zn2, Zn3), at a rate of (O, 1, 2, 3) g /L,
respectively, for the following studied levels, and the results of the
statistical analysis showed a significant increase It is clear in the
average characteristic of plant height when spraying with all the
studied rates Znl, Zn2, Zn3 compared to the control Zn0, and the
rate Zn2 was the best significantly, as the increase in it reached
50.01% in the flowering stage and 29.91% in the maturity stage.

and the index of green leaf area increased when spraying with all
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studied levels compared to the control, and the superiority was also
in the Zn2 rate, which is increase in it reached 116.89%, in the
flowering stage and 130% in the maturity stage, and there was a
noticeable increase in the content of chlorophyll a and b when
spraying with zinc oxide for all levels, where the increase was
cumulated, and it reached the concentration of Zn3 in the flowering
and nodes stages for chlorophyll (a) 179.40% and 95.65%,
respectively. As for chlorophyll (b), the increase was 231.94% in
the flowering stage and 202.46% in the nodes stage.

The percentage of protein in the seeds increased when sprayed at all
studied levels, watch the highest increase in it at the Zn2 level for
each of the two studied cultivars (Sb239 and Ascro3803)
respectively (31.12-33.89)% compared to the control, while the
content of fatty oil decreased as a result of the improvement of its

protein content.

Keywords: Soybeans, Metal Zinc Oxide, Morphological
Characteristics, Physiological Characteristics, Sb 239,
Ascro3803
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el Uaje B B 48,5l daluall B il syl ey i) 5T -4-6
H(*pv)

Aplandl ligidl o Asine G508 25y W maly (7) A dsaall (e
8 Al daluall 8 ety Gl el Gl Sl slews () die Ayl
(1587 <888) clull 45l dalisall Jaogia aly Cum MLAIL 4 lie gl Al je
Sle (Zn3-Zn2-Zn1) dlabaall dpleadl 58080 e gyl Guinall (1354
clas Al Ll )i % (96.23 —130-28.69) jlais salyy Loy sl
JUZn2 5850 die Ad); dalie el Ciliagy caw 690 L) 4 48,50 Al
(1439-1734) sl Jte (Ascro3803 — Sb239) (s yadl cpiiall (1
OsSe Aulls ( sl e % (111.92 —147.71) s dysiee 3045 Aty
dogpaall SN AIS ae A3l cpitall Al gl el Gis 8 Zn2 585
Ascro3803 caiall e 3S)l a8l Anally Sb239 Caiall Jauigia (348

el Aage 8 48,0l dabusal) B Gl Sl dbay G AT g (7) A Jsaa

Criiaal) Jagia A/ E (C) Jstaal) 385 Seandil)
EBlalaal) Aic
G alall

(9) Ayl Zn, Zn, Zn, Zn,

1238° 1568 1734 949 700 Sb239

1021° 1140 1439 827 679 | Ascro3803

1129.5 1354° 1587 888° 690° (C) hauusia

g*c=248.8 ¢=175.9 g-124.4 L.S.D(0.05)
12.6 C.V%

dalaly il gl o J8 8 salll b Baadl 7-6-5-4 ) Jeall o
Jadll Hsall gan LAY ae Ajlie iy SRV Aaye o JS & colall 4

128




Ol2eal) 3 gana 2 USSR zosad 2023 sl 10 2ill 45 alaall Gagd) daeals Ay

(eeall Sl dlaaS Glall gall Gllasll o 222l 3 alging Sl juainl
Gl LAY AU (g pall sl JiaeY) (meal) s<E  oysal il
Gl 3aly) 8 ke 3Dl dsm Jaagd LS bl gl 50l o Lilayl i
Fan gl saadl) ilalaall 5045 (3 L3l g0 Lol s Wl 702 (gginall a3l
LAY Ll Ay pall dgsill Galeal) S 4 Jay 4558 sl Jially
Clall 280l Aaliaall Balyy Malliy 3s¥) (& WA sae 3k M ayen s (sl
al Gle dy 1y Slhsied) gea o (U1 2 2) Zn2 Gl G5 ehas
[22-21-21- oo S Gl ae Giy 13 ool aabing 3) Juad)) (gsiall

sl e @bl anS sl il eyl 530 1St a120-19-18-12]

Usje b a Jdg ol sgina b il syl oy i i1 —5-6
(@.«'Aﬂb sy

qally ¥ e @ Ge, sl (ssinn b ) syl slamsr il T g (8) o) Ui

il Al ja o) A 0
bausia A/ g Jslaall 385 Jugia A/ g Jslaal) 385 Lauisl)
Ao cpilal) Ao cpilal)
- EBlalaal) Zn; Zn, Zn, Zn, EBlalaal) Zn; Zn, Zn; Zn, alall
9 (9)
14.63 20.29 | 14.09 | 13.56 | 10.60 7.66 9.68 9.34 8.04 | 3.58 Sb239
b ab
12.79 17.50 | 13.42 | 11.52 | 8.72 6.79 9.04 8.07 6.94 | 3.12 Ascro3803
a b b c a a a b
13.71 18.90° | 13.76" | 12.54° | 9.66 7.22 9.36 8.71 7.49% | 3.35 (C) Jamugial
g*c=1.84 ¢=1.30 g=0.92 g*c=4.109 ¢=2.905 g=2.054 | L.S.D(0.01)
7.7 32.5 C.V%

gy dnled) Gliginal) G dagina (558 2sn W iy (8) a8 Jsaall (e
Aaje A Jig sl gima 3 clly il axall 3l S ol dlans (BN 2ie
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8.71 7.49) cilill Jiy o<l (sgine lansia &l Cum alill Alie a3y
Sle (Zn3-Zn2-Zn1) ddabaal Gusleud) 5850 vie g paall Gdiall (9.36
@A 2alill s % (179.40 -160-123.58) lajlada salyy dsuiys Mgl
Aaje A dids sl ggine el Cilagy ¢ 3.35 ) 4 4l dalual) ciliag
(Ascro3803 — Sb239) (awssadl puduall e I ZN3 S5 ve gy
% (117.62 —113.96)la)3 dy5iaa 3L dasts 5 (6.79-9.68) il e
Aaje 2@ diy sl gsine e Bia 8 Zn3 55 05% Ul (s e
Ciinall Lasgia Gy dmugpnall SSU AS e Alie cpiicall Hpully a3yl

Ascro3803 caiall e 3:S) 5l 48] 4wty Sb239

amilly Aaje (3@ Jiy ol (gsina (b il anSl alens (oY AY Al U
2l oy G S g paad) nland) Clisivall Gn Ausiie 338 s 2
o LIl Al ol Ay 3@ Jig o0 ggine b s iy aeall il
s paall (il (18.90 ¢13.76 ¢12.54) el Ly 01 (sgimn Janssie 2
lajhoie 52l sty sl Jle (ZN3-Zn2-ZN1) Alileall dolad) 5810 e
a8 Jiy sl sgime il 3 Ll lie % (95.65 —42.44-29.81)
Zn3 S50 vie mall) Alaje (8@ Jig)dlSl simn el Glags 9.66
-20.29) il e (AsCro3803 — Sb239) cpmssynal cpinall e S
allyy gl e % (10068 ~91.41) )8 iusins 5245 ity 5 (17.5
Gl il dlaje 8@ Jigysldl) ggina el Gia 8 Zn3 S5 o5
Ay Sb230 Ciiall Laugia (3sifs Ausgynall S A8 pa Al Cpiiall

Ascro3803 cavall le 55l 4als]
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Usja b Sy, sl ggina b il auussl oy i 5T -6-6
H(gailly JasY)

ailly Sy Aaje A b Jidg)slsl) ggina B B Bl dless (B AT gaags (9) by dsss

@'Aﬂ\ a.h)a oY) MA)A
A/ ¢ dstaall 385 A/ ¢ dstaall 585 el
Do gia i gia
e Cilal) e ilal)
Zn; Zn, Zn, Zn, Zn; Zn, Zn, Zn, ilal)
(9)<dlataal) (9)<dlalaal)

3.01 5.40 3.37 1.58 1.68 1.59a 2.49 1.92 1.25 | 0.73 Sb239

ab ab
2.47 4.40 2.69 1.24 1.56 1.43 2.29 1.82 0.90 | 0.72 Ascro3803

a b c c a a b b
2.74 4.90 3.03 1.41 1.62 1.51 2.39 1.87 1.07° | 0.72 (C) haugial
g*c=1.278 c=0.904 g=0639 g*c=1.034 c=0.731 g=0.517 L.S.D(0.01)
26.6 39.0 C.Vie

Asgyaall Aalend) Clygiuall (s Aysine (G508 29ny Wl (9) ) Jsand) (e
aje A D Jibg o<l (sgima (& @y Fly Samall @lipl) ansl slaws (3 xie
1.87 ¢1.07) wlall dis) skl (ssime laugio il Cum 2aLill 43)ae LY
e (Zn3-Zn2-Zn1) daledl dpleadl 58150 Yo gyl ainall (2.39
A 2aLall A3lie % (231.94 —159.72-48.61) lajlsia 52y duiyy sl
@ b di )l s o) Cliags ¢ 0.72 Y 4 ddg sl ssina diay
= 8Sb239)  (pusiadl gpinall e K Zn3 0 SN ve gy dlsge
~241.09) a8 dsina 5343 dusniins (2.29-2.49) izl Lo (Ascro3803
Gsae Glel Gia 8 Zn3 sl o Jabs (sl e % (218.05
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Fgpaall S RS e Alie Giiaall Gailly Y] Alsge 3 b Jiy 50
Ascro3803 aiall e 5850 A8lS) Ay SH239 Catall Jausie (3585

gemilly laje (A b Jds ol (gsine (8 il 2l slews GBI Y sl W
Sl aleny Gl vie dgaal Bnland) Ciligindl Cp Aagine 338 dgag 3
Cun 2Ll A5)lie il Alape 3D s oSN sgine 8 Glld s Jaeall elijl
e g el Guiiall (4.90 3.03 ¢1.41) clall S5 (gsine Jassia &l
-) lajlaie 5l Aty sl e (ZN3-Zn2-Zn1) dlelaall dplendl 58050
S 4 Al dalud) ciliay @) aaLally 436 % (202.46 -87.03-12.96
JUZn3 385l vie il Adape A D Jadg sl ggina o) Gliags 1.62
(4.40-5.40) iVl e (Ascro3803 — Sb239) (s el cpéiall (e
s Aulls (sl e % (182.05 —221.42)lyd dysies 304 dassly
cpiiall dually il Aaye 8D Jig o< (sgima el Gia 5 Zn3 55
SSIl 28lS) 4l SH239 Ciiall Jansgia (b dusspaall 315 488 aa 43l

Ascro3803 iall e
e b sa sl e U1 LN gginall g i) 1aadl (9-8) Ay Jsaadl (s
siall Yoims ol ariiuall aeal Glijll an€Y golawd) ssiud) 385 sl
ATP 1) Layly Guiiilly Jiguall a5l ddee 3 Gligl) ool 523l o3a 355 2N
Gsina 5Ly 15281 ) [25-24-23]00e JS Gl g i 1345 [21-20]

ccal sl Jladdy Lgeall Jsb e IS (e )l puaie (5 vie Jdg )
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%o Cuigual) (L ed) (ssina (B DY LSyl dlaws i AT -T7-6
Aplandl lisiall (s dasine 3508 dsa W @y (10) o8 Jsasdl s
Oe ol (ggina (B oelly il el il sl sl (B v Al
(32.62-32.50-31.27) <lall ey hugie aly Cun aalally &55la (45
sl e (Zn3-Zn2-Zn]) ddaleall dpalend) 380N die g paal) pdiall
Gsine dias A WAL 455l % (6.43 —6.04-2.022) llaie 3aly) dandag
ve Gl e s sine el duass 30.65 A ad sl Ge s
il Je (Ascro3803 — Sb239)  (awgyral psiall (e JIZN2 585
e 5Shll Al Al Ascro3803caiall Lausia (35855 %(33.89-31.12)
A Balyy B Aggieall gl BY [14] Ay ce i 12y .Sb239 Canall
Fly Ji o Agpad) o) Lt 4 Lls hss caly 4 iyl

sl G Lt oSl Y sl Jaal

Yo gl st sgina b ABY Ll s G T g (10) by Jsaa

% ) . &(C 1 S5

Cpiial) Bagia S/ E(C) dstaal 5 A

Blalaal) 2

(9) Az ral Zn, Zn, Zn, Zn, o)
26,90 30.80 31.12 29.20 28.50 Sb239
33.61 34.44 33.89 33.34 32.80 Ascro3803
3175 32.62 32.50 31.27 30.65 (C) Luusia

c=1.18 g=1.67 g*c=1.971 L.8.D(0.01)
; C.V%
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% cuil) (e ookl sgina B DY ekl slews i AT -8-6

Aplandl lisinall (s dasiee 3508 dsa W maaly (11) A8 Jsasdl s
jlie sl & el A 4 Samad) Gl Sl slewy ) die g jadl)
Nie g pdall Gudiall %(20.23 20.4 20.7) il ds sl Gus salally
Al e J8) Ay Jall e (Zn3-Zn2-Zn1) dlbead) dpalend) 5150
Ala o Cagyrall (e ail 3 (AsCro3803 — Sb239)  (pmus el uiiall DI
Cazadds) (gl dans Sl LalS Cull A Gy gl A (g Ape A8e
el sxie € A uiuall AL ZN2 3€00 die 4ibiadle 5 Lo 1y Cull A
Cunall (&l G gl By WS cyy daa Rl Gl A
L16Jaud)s pa 3853 12as Ascro3803 cavall as 43,18Sb239

Yo 3l Ga i) ssina A AB sl sley (BN A g (11) a8 dgta

8/ B(C) dsial 355 sl

Crdlal) hauigia

Blalaal] tis

) Ay il Zn Zn Zn Zn

( ) 3 2 1 0 it
20.73 20.38 20.45 20.85 2126 | Sb239
20.53 20.08 20.35 20.55 21.16 | Ascro3803
00.63 20.23 20.4 20.7 21.21 (C) Luusia

¢=0.52 g=0.37 g*c=0.193 L.8.D(0.01)
2 C.V%
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:lua gilly claliinuN) -7

Sb239 :Lgall s e cptina o Bl il 2l slawy (55 o
(3-2-1-0) 5Shl e JS aladiuly aes & Gues)5all Ascro3803
& deasilly Ascro3803 aiall ae 4jlie Sh239 Canall G4 Jfg

A sz

S G (UfE2) HSHl s A5 daludll 5 clall gl saly -1
Ll Al cpsial)

& (SUE3) S Ypas goland) 35 5oy ae oIS Fanss 50L3 =2
Lall 4 lia cpiial) DI

cpiinall M 8l das paliadly sl sl ssiae 3353

calall 45)lea
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tAad) bl

A ddgally gl Jevalae 715 2007 »2eal (Liga ¢ Ly (aln -2
299-294 [ .l daala g cdely 3l

dnala ysie dpelia Jralas 715301992 (G d5ans czsma -3
« (e

aplls Al Jpalaall L1990 s aaal ¢ Lahidia ¢ oy «Jlyadl aS -4
196-193 G s daals el subaally S Gypana iy

Sl siaa s Gpng Al e 5 1986 Lo apaill ikl aaid) ¢ 8l -5

ALkl il Jrala s i e Aiaall Julladl) (8 Aladl g0 JIS)

Ac) )l AdS | iwale Al (Lycopersicom Esculentum  Mill.)
Az daals

el 45335 J3ly 11988 2wl da (il ciana Cingy ¢ abia il 220

410 s= Blall (5 (daa gall dadla il 5 deLlall sl s

arlail) 3l 5 ¢ Al bl 085 o le 1989 L (paa Joald cilaall-21
258 = «3lall daSall Cuy calaiy dadls (palall Sl 5 Nl

daala ) sie Al Los slgy il lpald 12020 Lz s ¢ paie =22
123-122 U= 3hall ale aud ca glall LIS (2andll

136



Ol2eal) 3 gana 2 USSR zosad 2023 sl 10 2ill 45 alaall Gagd) daeals Ay

tAial) aal al)

6- Kazemi, M. (2013). Effect of foliar application of iron and
zinc on growth and productivity of cucumber. Bull. Env.
Pharmacol. Life Sci, 2(11):11- 14

7- Haytora, D. (2013). Review of Foliar Fertilization of some
crops, Department of Horticulture, Agricultural University,
Annual Review and Res. in Biol. 3(4): 455-465.

8— Marschner, H. 1993. Zinc uptake from soils, pp. 59-77.
In: A.D. Robson (ed.), Zinc in Soils and Plants. Kluwer
Academic Publishers, Dordrecht, The Netherlands.

9- Singh, A., Singh, N.B., Afzal, S., Singh, T., Hussain, I.,
(2018). Zinc oxide nanoparticles: a review of their
biological synthesis, antimicrobial activity, uptake,
translocation and biotransformation in plants. J. Mater.

Sci. 53 (1), 185-201. https://doi.org/10.1007/s10853~
017-1544-1.
10- Yruela, 1., (2015). A handbook of plant nutrition—-2nd

edition. Estaciéon Experimental de Aula Dei, Consejo
Superior de Investigaciones Cientificas (EEAD-CSIC),
Avda. Montafiana 1005, 50059-Zaragoza, Spain.

137


https://doi.org/10.1007/s10853-%20017-1544-1
https://doi.org/10.1007/s10853-%20017-1544-1

g b B Lgaall Jgb il B il aas gl Y A gl g Sl g ASEN < yigall (lary Ay
oass dadlaa

11- Cakmak, I., Torun, B., Erenoglu, B. Oxztiirk, L.
Marschner, H. Kalayci , M., Ekiz, H., Yilmaz, A. 1998.

Morphological and physiological differences in the
response of cereals to zinc deficiency. Springer Link ,

Euphytica volume 100, pages349-357.

12- Weisany, W., Sohrabi, Y., Heidari, G., Siosemardeh,
A., Ghassemi—-Golezani. 2012. Changes in antioxidant
enzymes activity and plant performance by salinity stress
and zinc application in soybean (Glycine max L.). Plant
Omics Journal 5(2): 60—-67. Iran.

13- Acar. 2019, Yapraktan Ve Topraktan Uygulanan
Cinkonun Soya Fasulyesinin (Glycine max. L.) Verim Ve
Verim Ogeleri Uzerine Etkileri. Ordu Universitesi Fen
Bilimleri Enstitlsu.

14- Dllgerbaki, T. (2010). Mas fasulyesinde (Phaseolus
aureus L.) farkli ginko uygulamalarinin verim ve verim
unsurlari Uzerine etkisi. Yuksek Lisans. Sileyman Demirel
Universitesi Fen Bilimleri Enstitiisii Tarla Bitkileri Ana Bilim
Dali, Isparta.

15- Kabraee S., Shamsi, K., & Rasekhi, B. 2011. Effect
of micronutrients application on yield and yield components
of soybean. Scholars Research Library, 2 (2), 476-482.
Retrieved 2016, from

http://scholaresresearchlibrary.com/archive.html.

138


https://link.springer.com/article/10.1023/A:1018318005103#auth-I_-Cakmak
https://link.springer.com/article/10.1023/A:1018318005103#auth-B_-Torun
https://link.springer.com/article/10.1023/A:1018318005103#auth-B_-Ereno_lu
https://link.springer.com/article/10.1023/A:1018318005103#auth-L_-_zt_rk
https://link.springer.com/journal/10681
http://scholaresresearchlibrary.com/archive.html

Ol2eal) 3 gana 2 USSR zosad 2023 sl 10 2ill 45 alaall Gagd) daeals Ay

16— Abdel, E., & Haggan, L. M. (2014). Effect of
micronutrients foliar application on yield and quality traits of
soybean cultivars. International Journal of Agriculture and
Crop Sciences, 7-11.

17- Malakooti, S. H., Majidian, M., Ehteshami, S. M., &
Rabiee, M. (2017). Evaluation of iron and zinc foliar and
soll  applicaton on quantitative and qualitative
characteristics of two soybean cultivars. The IIAB Journal,
8(3), 1-7.

18- Mahdiehm M., Sangi, M. R., Bamdad, F., Ghanem,
A., (2018). Effect of seed and foliar application of nano-
zinc oxide, Zinc chelatem and zinc sulphate rates on yield
and growth of pinto bean (phaseolus vulgaris) cultivars.
Journal of lant Nutrition, 41(18), 2401-2412.

19- Makarian, H., Shojaei, H., Damarandi, A., Dehsorkhi,
A. N., Akhyani, A. (2017). The effect of foliar application of
zinc oxide in common and nano particles forms on some
growth and quality traits of Mungbean (Vigna radiate L.).
Iranian Journal Pulsses Research. §(2), 166—-180.

23-Palacio — Maraquez, A., R amirez — Estrada, C. A.,
Gutierrez — Ruelas, N. D., Sancgez, E., Ojeda — Barrios,
D. L., Chavez — Mendoza, C., Arreola, J. P. S. 2021.
Efficiency of foliar application of zinc oxide nanoparticles
versus zinc nitrate complexed with chitosan on nitrogen

assimilation, photosynthetic activity, and production of green

139



g b B Lgaall Jgb il B il aas gl Y A gl g Sl g ASEN < yigall (lary Ay
oass dadlaa

beans (phaseolus vulgaris L.). Scientia Horticulyurae. Vol
2088, 110297.

24-Rasmussen, 1974. Different Zink fertilizers for tulip. 78 (2)
183-190. (C. F. Hort. Abst. 45. Abst. No.1847).

25-Ahmad, R., Alyemeni, M., Al-Hugqail, A. A., Algahtani , M.
A., Wijaya , L., Ashraf, M., Kaya, C., and BajguzM, A.
2020. Zinc Oxide Nanoparticles Application Alleviates
Arsenic (As) Toxicity in Soybean Plants by Restricting the
Uptake of as and Modulating Key Biochemical Attributes,
Antioxidant Enzymes, Ascorbate—Glutathione Cycle and
Glyoxalase System. Plants 2020, 9, 825; 2(18).
doi:10.3390/plants9070825.

140



	0.pdf (p.1-10)
	1.pdf (p.11-50)
	2.pdf (p.51-64)
	3.pdf (p.65-92)
	4.pdf (p.93-112)
	5.pdf (p.113-140)

