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their aqueous media

Dr:Faisal Ahmed *

(Received 8/11/2022.Accepted 24/4/2023)

oABSTRACT o

The O-phenyl-O-quinolines Thio-hydrogen phosphate or phosphorous was
formulated with the chemical formula C15H1,PSNO3 to be used as a solvent extract of
nickel (I1) , vanadium (V) and magnesium (1) ions from their aqueous media.

The identification of the compound was determined using IR and NMR spectroscopy
and some physical properties (melting point, color and appearance) were determined. The
ratio of some elements in the prepared compound: sulfur, phosphorus and carbon was
determined according to the methods mentioned in the international references UOP and
ASTM and Some factors influencing the extraction process, such as stirring time, were
investigated to achieve the equilibrium and concentration associated with the organic
phase, the pH effect and the ratio of the aqueous phase to organic phase. The percentage of
extraction were also calculated.

Keywords: Extraction (liquid - liquid) , Extraction of vanadium, extraction of nickel.

*holds a Ph.D, Department of Chemistry, Faculty of Science ,Tishreen University , Lattakia.
YA




Tartous University Journal. Basic Sciences Series Y+ Y% (1) 2 (V) alaall pulodl) a ghal) dalad] (pugh o daala dlaa

1daddal)

Blall duaaall jealiall (o degena e ditiad) cleliall o dailll @) olall (ggin
sl 13a ety ¢ leliall sdgy Aawall dall Sy da) e dube il L s ¢ daldl
lgia (alialls @llyy GISAY) 538 Wy Jlis ol ( dsimall jealiall) ciiglall o3a ABY @bk oo candl)
AT a5l AalaY) Lgied PIA e L Lgte 5alal] oSa Ml L of Lebads L
algl) Lolady) clelual) e i<

Lalig (QLuw) 8aaxie) dplie Lgme lhe aladinly ((dile — dila) adlanu! das 2
[1] alailly 23l dssally Byl dend (o dayshungdll dagaianl)

AV ) pladiuly o galildl) padlatu) 8 dgad s2a (Ning) « (Wen)oldlell ansind Cus
[2]as 29350 o Dhany b sl dany 8

Oe 28 danall jualiall pe Claiee LehSy 4)ghugdl) A i) dugianl) CLSHall juass ) LS
Aahiae kg dad)y hlad) Jsall 238 Cradd sy alell Gy dsall ale Jlae B Alladll GL sl
Agaeally Lsaill eliasSlly dnadalinally A5L5eSH AU Jlae 3 elgns pLaadl Byite Cilia (g 4SS Loy
a)s (C1eH35P04) airaa  cljshugdll (s (daSa do —Y)= S tKall Jie Liluglly
¢ Mg(ll) sl adlanul 4.l 4ujhay  (Shiri) s (Zamani)  Gualladl 26 Gua (D2EHPA)
[3] Pb(ll) Cd(Il)

(©lagize) CodlsS ae IS5 Agaeall sl (e waell @lia o dgrasall Cluhyall DA e Jaa )
el (Sa Gums sl b s Vg Aygenal) Slpdddl s Aigle Clates O-P-0 el (s
17,6,5, 4] vinall 030 gl (gguinall johall ) Sl jshall e L) )k e cilin) o3
1430085 Giaal) e

Gaall calaa) X

pan ge oy B Ayt gl Cldusdll 55 (dsiSA) 0 (L )0 Syl plilaale
Sgiall IS 385 dualsd ammg 4y dubag Mg(l) « V(V) ¢ Ni(ll) ZdEy) oaled)

Cladae JS5 bl (o (any o lpan dpand) lisl) G dhad SHall 4018 dulyne
Nl ‘-vm

Giaal) dsaal o

L)y gyl g lilasY saas 3ihh ) Jsaglle

AR Cam dlally A anally ELasl) aslall Clae ans (b Gasal Clsiedll s3g] (5SS e
clieaaS Abasll cole lall cliag g dulayudl Ciladleall 3

Y4



aaale CysH;,PSNO; c.Sall ¢ Libaual

adi)h g Euall) dlga

s Canall gl

c(Bha + dyal) Al Bha Ohe ¢ e ad ¢l Aae ¢ Claga ¢ bl jlea
. Glala

LDl i Gyg ¢ Sme dals ¢ ad ¢ GugSe B il ¢ (30M) dane alsy canlid

tiaadiad) 8igaly Y
(FT=IR) shenll cuni 4aiY) uld Slga @

Jascow -Infrared Spectrophotometer Fourier Transform FT/IR- spectrum — 460

plus .

(Electrothermal Melting Point Apparatus) leail da)1 jlgae
(Agimatic P— Selecta 243)  ouwlhlize lma 3950 olaue
.(Sartorius  BL- 210S) g5 lan (e
(PHMP225 - pH meter ) PH _ulice
(UV-visible spectrophotometer) (Sragishy iSull) Jguall Jilatll Slgae
(The wick lamp ) Lguanll slgall & S o pH 4 daanl Jdl) 53 - Luadll jlgne
(LECO- F10- Apparatus ) digaall dgall & 050)SI dis el Sl jlgae
() dallall i) NMR bl bl Sleae

ralubdl) ealy daall ol

Sl el Blias e
(Y YY) Gashyla daala aslall IS 3 cliasll i
DAl a)gall — £

£ e (NICl-6H,0) Sl 10 ¢ (gl Qualikems 25,5 £l (e (%3A) aspigall (3es
2 G (V205) asllill 2yl ¢ (15SH) SCP 4855 21 e Sl piaes ¢ (Lilal) MEREK 48,5
<lslesSll chem lab 4S5 1l (e (g (150) Riedel 355 ) o cpsls ¢ (Llsl) BDH 4S54



Tartous University Journal. Basic Sciences Series Y+ Y% (1) 2 (V) alaall pulodl) a ghal) dalad] (pugh o daala dlaa

p Gl ddy b
gy (O-phenyl)O—(8-quinolines)Thio—hydrogen phosphate s S aida
Sl Ay cxd g ¢ Ail) Lgalusgl (e agniiaally a5ablally ISl cilisl cadally Galiiue adadin
¢l b a4l Cundg ¢ sl susilly Gt e 4 Basagal) ealial) (e das
ol shall b Alapall 555 LAY o) (e (DAY dee e 8fal) Jalsall (mer Cajdy
Tl Ll il LS L gpnall sl I AW skl duwdy AW dassl) pH B sy

- [9-8]=dandu
C15H12PSNO; : Salluians ddyha
g (w  (O-phenyl)O-(8—quinolines)Thio—hydrogen phosphate Syl e
L10] (HA) JlaiaVl TeaYy Ui Led Sayg Al
iPSCly Ju)shumsdss 1yglS (N5 ipa judaal .
e O g Al el iliSye Jaysiungisd 2yl Dy ghsill ayslS D wliHe el
[Tl o Lgae o Ly Jalal
(68.75) \aysa PCl3 jsausill 2ysl D (pa 20aS (100MI) Las dasdll 4500 Alngn 8 aia
z3all Gl 5 ¢ (0.5 mol) (16 g) alaa (S) soal) cuysll (e 4S5 ¢ (0.5 mol) g
s sSALCE 3 AU snial¥) 20)51S (e 3N Lajlake GuaS ala) pad Al
S skl Joas aidl) CaCly s sl oo 3 CiiSer dlagal) cilasd (aa) (35
3¢S dlae 53 A5 Bl e dagal) e AV AN B ey de el ey (el
O Gl Y delil ey aay oysh Jaad 3 sl Glisd m gl opnily Alasall i gy ol
Ben 5l b ay (A o ¢ Jelil olgml s canyS slinaly Alasall ) Sy bl L) (il
;) Aabeally Jelil) Chaagey cilagall 255 2
ALCL 5
s+ PCtL; " PSC(
Giledy EO e ad) hie ele 300MI Gl ¢ Joad pad ) dlasall e Jelall gl Jad
Als Jeliall je sl PCL3 (e paldill sa oLl dilia) (e Cangll) (dads JS 100MI)  dliaiia
Iy Y s s padll 06 o s ) deadll ad (sine (i (g o) Lad S e
il el o ¢ ly (gpnianll Opshall Jemiy of ) Sfiand sl iy aad) Alee axs ¢ (lat
O BaeS PSCL3 dike ) @lld say il celd) (ga 28BS 50 LY Jlandl dadall ey PSCE;
(35 L 65% s 3505l (1S ¢ (1Y0)'C dayall wie kg il slall (e aliall CaCly
(Sodium phenolate ) CsHsONa agiigall cNgid aSpa jpanl . ¥
(0 Maas damall 43 Aass ) (9.4119)( 0.1 mol) ) Jeudll (e doS il
Lshll ge A SV e (A dsasadl (& agageall Gaze (e (+2) MOI) (Y.7Q) duaS gy

Y



aaale CysH;,PSNO; c.Sall ¢ Libaual

Sl Jsxl e dughyl) il CaCly gyns sl el 3530 GusSe e Lo K of 23 (V) delial) o
S R o dele m Bad el dins (A8 Bla (e Aasall e GAY) A3l & aaaghs dlagal)
oo e a (aul ey <8N cile b (4) 5l Aﬂi);ﬂ\ il o (\ ~°)°C dayal) L_._sﬁ eﬁ)}aﬂ Ol

sl el da aguageall 58 CSp

g€l Glea s oSINAOH lasiuly sl Jelill jlas) (Ko s Akiada
CoHGPNOSCL) (i shsil 38 34518 i (CnlshS —A)=0 Giya yudaad ¥
O-(8-quinoline)thiophosphoryl dichloride
aS g3 (00 r M) A dlass ) (+2) MO (1£.00) eSSy rum —A (e LS Sl
(dals s ) dshll e WD GallSY) (e e A Bagasal) (0.1 mMoO) (2.3g) Al agpageall Gara (1o
9 sl luly I8 aggeall Jal€ lgeal s gl & (V) dhalaall s el Chual 5ad el as
espseall SRS Sl e Ble

ONa
N
N N
+ Na - @ij + Y, H7 (2
=
=

PSCI3 o (+.) mol) (VY g) LS lgbigina ) il & ol lea 3 gibging ga dlagall s

5add ) iall laaey i ¢ (3) Abladl s clels GG ad dliail) pag Blall il Jelal oY

Vi & ¢ Qathal Gl da Pl o Jsanlly delill go g8 asseall 2)5lS cusil delu Cha
Aalill LlaaY) pe cauhll Jadl gl xé s

OH

OH

ONa
N Cl Cl
= ci_l _ci I
=+ ~p~ — O—p—2cCI + NacCl 3)
= [l
\_ /"

C15H12PNO,SCLU Uy susdl) 95 1) 61 (g€ —A) O (J8)-0 u$pa udanl . &

O—(phenyl)O—-(8—-quinoline) thiophosphoryl chloride

ED Vs 53l gjall dhay 5 sanls Alags 3 (V) Asbeall b gl ) (F) Aol b i) Ciliay
(CHUSY) el il sl ppall b Alngal) puiasiy il S il 53l Uil n ey B el

Yy



Tartous University Journal. Basic Sciences Series Y+ Y% (1) 2 (V) alaall pulodl) a ghal) dalad] (pugh o daala dlaa

da)) Gl M8g gnYL 4lyels .J\.z.a} N ‘(i) dalaal) s G4l UJLEB).} Gy dalaal) e i
\i\ C cualy ‘;\S\ 5)lgusail

[T\ o z :% 4< )

+ \\//GﬁCI—> + Nacl (4
{0\
\_7

dgisng ) lbuusil] 55 (Oalsis—A)—O Jiib —O :Akaiyall jans .o

(O—phenyl)O—(8—quinolines) Thio—hydrogen phosphate

Aalaal) oo (4. YMOI) 585 agageall Clele Jolaas (€) a8 Aaladdl (o bl Caul)l) Jalad
gl ey 5 O Jui 5 by (e gand Baad A5 ae 31 5 Ol wile b i (S (0)
AV °C il A ojlgaa) a;)am;sque:‘;m Jsaslly

‘P O- P 0©+ NaCl (5)
|| + NaOH —

D oDAIY) Ak

Copd. (1) aszyiaally (V) asnabildly (1) JSall clish e OS Lo padana) (ulas el e
p323Llal 20y agyiaall 1yglSy el JSall 2yl e (v 0 V) MOIL 5815 e dagls dsle Jllae
[13-12] 3 copsll ames sl ol 403 a s e S

Lgaall Qllaall pe )5S0 Clis) e Dglall Aol Jlladll (e dBlea agan Canjie
oshll e oml ) Lala) 82l Bgae (20mMl) Lgie aaly IS Zaw Lol calil 4 (HA) dag)all
Golall Sl ekl e oml g callSYL Asiall (vo vV )mol/L 5K dbsydl e (gylall (ggunnll
Aoy ve e o Wl Hom 4l daslsy Wdals (gmg (- ))MOI/L 350 5yl i) e
Lgans o skl Jad @lld ey sicla e fagdl i) iS5 cliatll dalee 2y 30300 5)5a
Gl ohall (& Bagasall agayirally Al 5 asabldl) 585 (e IS 20a3 (a9 i pad dailsy (sl
Sl bl & i o Guil) 33k gpmal) shall 3 ST e LS UV-VIS Slea ddaulsy
o=dlanuY) dlae 2e0 4 W3S Al

ddladll pe (HA) daiyall 52 092 (CllS)) Jah cudal) arsid adanuN) dlee ¢la) J8 @
el J8 e dealie gl @lia Gl o) laall Copelal g aguiinally J<ully asalldll e IS 8L
- gsandl skl ) lesl o2 Ju b

ONa

\ /"

Yy



aaale CysH;,PSNO; c.Sall ¢ Libaual

: AdBlial)y pslil)

g Basasall jualiall (as dasi coaa 5 (NMR) 5 (IR) Gudlidas ddaslsy Spanall dagiyall cuadl

: IR ddlhas — )

oabaial clac CisHjiPSNOLCE oiall (VJSa)  jaal) coaile 4aiY) ik jekile
om™' vie Galiaie¥) dlac aga3 LS Aphall clilall b dielad) T U 29x3 (15941 £A0) cm”™!
(P=) Aayl) ozl I (Y1T) omT! aleaia) Llac aga39 (C=N) ahall Shal ) V€1 Y
(P —CL) aal szl ) (£3)) om ' alaiaVl dlacy S

sie Lane galiaiel Llae (HA) CisH;PSNO; Sall (Y) JSalL dlaall Cagadall cijelal o
Loy Ml 3505 (1594, €94) om ™! vie aliaial ciblac S (O-H) aasll i) U aga3 (Y£17) cm’™!
. (P =S)akull szl Y (761) cm ™' jalaiel) dilae 350 LS dylaall clilal) b daga3all

100

\\ /J\f’
N
e ey T
e
@
: c
= i
g o—pP-O
©
= Il
s 4 S
N
2 = /
2 = 823 ] 5 =2
= =2 IS = 8 =
3 s a8 8 & 8
T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
CysHy PSNOLCI uall IR Gl o 3(1) S
o
=] —
2 /U
o l‘m\/
>
= )
@ = -
s
=
E &
2
]
- o |
o
K
g -
| | S NN et LT
1A g gl
< 5 I 8 a8BssER ARESS o
L s &8 8 L SIYHREE BBI8s o
) s 8 =2 & 28ERIIE S8-sS =
T T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

(HA) C;sH ,PSNO; Spall IR Cidsr o 3(Y) S

Y¢



Tartous University Journal. Basic Sciences Series Y+ Y% (1) 2 (V) alaall pulodl) a ghal) dalad] (pugh o daala dlaa

IR ddlbaa o falaic) HA GShall Jaulg ) any gabiaia) add &jlEa ¢y 1(V) Jgaad

C5sH,PSNO; C,5H(PSNO,CI om ™ Lufg ) culal JUIY
C=N
1400 1412
hlkial iyl
P=S
v vt
shlkial lyal
Cc=C
(1594, 1498) (1594, 1480 )
hlial iyl
P-ClI
S 491
shlkial lyal
O-H
AN -
shlial lyal

tHA el NMR pauhaliial) cpsial) dblabas
a) 'H NMR (DMSO-d6);&(ppm) 2

Quinolone:
&=3.55(s,1H,0H) ; 9.002(s,1H,C2) *
7.679(s,1H,C3) ; 7.609(s,1H,C4) .
7.748(s,1H,C5) ; 7.679(s,1H,C6) N,
7.010(s,1H,C7). S

anall GOall B sdial) Bl (s 1(¥) 2
Phenol: 7.021(s,1H,C2) ; 7.028(s,1H,C3) ; 7.010(s,1H,C4) ; (s,1H,C5).
C NMR (DMSO-d6) ;& (ppm)''b)
Quinolone: &=151.2(C2) ; 121(C3) ; 134(C4) ; 132(C4a) ; 117.2(C5) ;
128(C6) ; 117(C7) ; 145(C8) ; 130(C8a).
Phenol:&-152.2(C1) ; 121(C2) ; 130(C3) ; 120(C4) ; 130.2(C5) ;
120.7(C6).



CysH1,PSNO; ciSyall ¢ lilaua)

: (HA) dagijall (C,S,P) (gpainl) Julail il — o

(2) Jsaad) b mmge p LS elgd Lylas Aguandl) ol pe ddlsie (iSyall (gpominll ol il clS
(HA) S5all (Guaiad) Jalasl) miliic ¢y (¥) ady Jgaadl

PHospHorous % Sulfur % ‘ Carbon % Gpaiall Jadail)
A Yoy 61.41 Gt aaliall 4 gial) Aol
.Y 4.y so.¥ e paliall dgial) Al
:dlada

ASTM D--1266 — 70 Guayd) bkl o Tolde) jomad) ol b cupsl) dus 24 o

[14]

. [15] ASTM D-3231 dyeasall &iphall e fadie) sl all 8 jshusill 4o carl e

. [16]

UOP= 703 dueayall daphall o Ialaie) jumad) oKyl 8 (oSl At il 0

: (HA) ddadijall Gadaiuy) 838l A gl — ¥

s o(HA) ddlagpdl slasiuly @llyg Mg(ll) s V(v)s Ni(ll) @bl Jle padanaV) qylas cupl
gl ity oA daws G A DA e as 58l sl (Dl Abd) dag sl
PH 48 ity gguanll ) Sl shall aang (sgumall jshall 8 ddagyaddl 58505 Lldll ey Jie dippaill

L) bl
AL Luad (B Gasl) il

A Jumdl O Auhal) Aoy b 8 A2y (VY= +) Jladdl 8 a3l ety GeDAIAY) A g

() IS O oo LS 2ads (34) 58 Gy il e padland

== Ni(ll}
—m- Mgl

Viv) 60

E %

e

20 a0 45 60 a0 120

t (min)

Mg(ll),Ni (I1),V(V) ¢ S Gadaiad duig capl s ABlad) o () JSED

DAL dunii B PH ad pas il LY

Y1



Tartous University Journal. Basic Sciences Series Y+ Y% (1) 2 (V) alaall pulodl) a ghal) dalad] (pugh o daala dlaa

J el dadal) A8hal) o pulal JS8 aan padlasal) Cylas dalle d Seaall Y o)
O Ase dillae aladiuly @l (M) da b Sl shall pH () dad il s & il .pH
Lt 0585 PH 1) daill Jlae dsdl G (0) IS cmg camapmall 25005 agiageall dpalal cilinsd
Aaiiyally Lnidiall PH o die 3G CulS adlanl) dus Gls ((6-7) o daaael (adlan) dus
oS ¥ by cng el Dlsd 3smse i O Aatyall (Sar oamalall Janigll 8 4l Gy s (S
o) e (S el Jaugll 3 LT L4 sasasall Al Aaedl Clinl) ae Sies <55
el J€80 Adee s Jally (Sl sl g paall Sl 2y pngll sy IS 3535l
b Jundl ol Caiall cadlally Juiaad) dausll 8 oS0 L (ggnall shall S Bagagal) Aasiall aa
Aailly A8l Gatlas dhfyd) Gal Gus Jad) 13 b Ald) s cld ) Dl padlanl
J17] sl ) Jal

——Ni(l1)
-m-Mg(ll) 70 |
V(v) 60

E%
B
o

PH
Mg(l1),Ni (1),V(V) ¢ JS oadiiud duis PH ad G ABal) o (0) JS&U
Aadipall 55 il v
abidae 505 Hhaanul iy (AT A (A (gpumall pohll & dlaiydl 585 ik s
) 3S vie @il padlatia) A el o) (V)UK cpy sl PH O dad @l ae ddadiall
(%YA) assminall sy (%)) asbld) Glis Wiy (%A0) ISl clisl dully (+.+ v oM




aaale CysH;,PSNO; c.Sall ¢ Libaual

90
+N|(”) 20 -

—=Mg(ll) 70 -

60

V(v) 5o |

40 -

30

20 -

10 -
0 o T T T T T

0.001 0.002 0.003 0.004 0.005 0.008

CHA(M)

E %

Mg(ll),Ni (I1),V(V) G IS Gadliiad Lais HA Aagisal) 35 G Al G 1(1) JSED

Gyl johl) Ao Al ) ghl) Ao il e

oY) Allad & 55 Al degal) dalgal) (e 2als 8 (A/O) (spmad) Y Sl skl A )
adull 3L Lie el (Se (A/O) Laailly (E) (adinn) duws o A0l of L LS 580 4d S5
:[18]

D
D+ A/O

E% =

skl B onSi o (gpmad) skl B Sl Gs) S5 (gsbts g3s) dws 4 /D)
Ll

gl pshll an o2 fOf S skl can o [ A/

) KAl e s WS (A/O) Al aLajls (meass (E) oadlanu) dus of dalud) AD)) muag
A S el s 33l i sablilly JSlly asanbldl e JU lig) 585 of s @lld & cuddls (V)

YA



Tartous University Journal. Basic Sciences Series Y+ Y% (1) 2 (V) alaall pulodl) a ghal) dalad] (pugh o daala dlaa

——Ni(ll)
+Mg(“) 70 -

V(v) 60 -

E%
Y
o

O I T T T T T
1 12 13 14 15 16 17

A/O

Mg(l1),Ni (I1),V(V) clisd e JS oadaiad) Ly (AfO) Luaill o 4Bl G 1(V) JS&)
Sinall (B O g ) Aasipal) dous Ludys 0
Oo iy agiaally asaalildlly J<all gl ) Al ASED) il LjiesSinl Ciaa
dalral (gl Sleslll Jid & Cum (padlanu) dus e Cpa dagpell 385 0 Ay las
o dpanll & Jial) 13! A Lily LogCua ddagyel) S5 (gpdall Sileslll aa LOgD g5l
VW By Ayl 5Kl Clisd) Gy A Clsieall dyiasSiul] L) ey dlie sl
om Bl s o (6 (A) JSaIl e s LS (Y) Llie Lily aile Jgemall 5 (6301 Jadl) IS Lgaan
Osdh 1 Adagiye (V1Y) CulS Aagipally 85l s

——Ni(ll) 0.5
- Mg(ll) 0 »
2.4
V(v) 0.5 -
)
o 1-
—
15 - y=1.95X-2Z
R?=0.9984
2
LogCHA

Ni (11),V (v),Mg(ll) clis ¢ JSI D 553 Jale g HA Aaipall €5 oo ABal) gy 3(A) S

Y4



aaale CysH;,PSNO; c.Sall ¢ Libaual

tagbilally agiuiially JSul) il aa HA dasiyal) Jo il ds el <Y alaal) .
o Al dasy IS o oaall (g (08 i AU Aliinny daile @3 (55a5 Bpianal) dhaiipll o)
1S V(V) asaslld) Osls Ni(ll) Ose) IS e (HA) ddagipall Jelis dlales 0S8 (Sary sl Jols Ladly

B

lS[ o/\\S P +2H
\ /" @ ’
N
/
\



Tartous University Journal. Basic Sciences Series Y+ Y% (1) 2 (V) alaall pulodl) a ghal) dalad] (pugh o daala dlaa

: Gluagilly claliviuy)

aelud g S daile cup€ g CuanSsly @igdl Gl e gging aoall jumadll (Sl e
- V(v)e Mg(Il) ¢ Ni(ll) s me clsied) J<i5 8

Ui @l gpa B YoAC daall cul€y ISl gl padlaind e dlle 5350 daiijll cani @
C%YA agriall sy %Y agalilal)l gl padlatl b

- AR Ay g OIS (A alal o) clianll () o) @

Loy Juiealy Cmaall pmalall sl Jlae 3 oSale el ddagyall (DAY 35350 <@

Sl g (ver 0 )M/L SN v Alagyall ddle (adAnLY) §pie cuil e

cpadAi 35050 aladil ) (535 (gpand) skl ) (Slad) skl aaa 5abje

Dkl (I yledl) sda B A cudall U e dealue (6 dlin pul o) culail) caglile
. Gsuanl

References

['] CASNY,D,R.2001, Towards hydroperoxo vanadium complexes: the X-ray
crystal structure of a peroxovanadium(v) complex containingV(0,)(RCO,H)(H20),
cluster with hydrogen bond inter linkages,Chem Commun,Cambridge,U.K,921-922.

[2] WEN, J ; NING , H . 2018, Modeling of liquid-liquid extraction of
vanadium with primary amine N1923 in H,SO4 medium. Volume 177, Pages 57-65.

[3] SHIRLY, Z ; ZAMANI,A A. 2009,Amelioration of extraction - separation
efficiency of ZN(I1) , Cd(I1) and Pb (1) ions with bis (2-ethylhexyl) phosphoric acid
in the presence of a water - soluble N4 - type Schiff base ligand separation and
purification technology , v . 66 pp , 98 -103.

[4] SUGITA,I;HIROYUKI,0.2017,Solvent extraction research and
development ,Japan ,vol . 24 , no 2, 61-69.

[5] FAKHARI,A R;KHORRAMI,A,R.2005,Synthesis and analytical
application of a novel tetradentate N,O, Schiff base as achromogenic reagent for
determination of nickel in some natural food samples , talanta,v.66,pp, 813-817.

[6] JING,X ;Cao,H.2017,Rapid selective extraction of V(V) from leaching
solution using annular centrifugal contactors and stripping for NH,VOg3,technology,
Volume 187, Pages407-414.
[7]- BEKLEMISHEV,C,G;DMITRIENKO, S,G.1997, Solvents extraction
oofmetalswith macrocyclic reagents and its analytical applicatios ,new York,615-
625.
[A] NEELAKANTAM, F,A.2009,Preparation of benzalacetophenone, their
using in the extraction of Fe(l11), Ni(ll), V(I1), U(Il), Molecules, 23,86.
[9] NOUAMAN,M;AHMED,F.2019. Synthesis of C16H14PSNO3 and
determination of some of its physical properties and extraction capacity of vanadium
ions (V) and nickel (1) from their aqueous media. Tishreen University ,
.Lattakia,Syria ,6-8.

R



aaale CysH;,PSNO; c.Sall ¢ Libaual

[10] NOUAMAN,M;AHMED,F.2020,Synthesis of quinolin-8-yL tolyl hydrogen
phosophate and determination of its extraction capacity of magnesium ions (1), vanadium
(V) and nickel (11) from its agqueous media. Tartus University, Syria ,6-8.

[11] Zharg,D;Qizhao.2020, Sustainable recovery of nickel, molybdenum, and
vanadium from spent hydroprocessing catalysts by an integrated selective route.

[12] Chauhan,A;Klerk,A.2021, Acidified lonic Liquid Assisted Recovery of
Vanadium and Nickel from Oilsands Bitumen, American Chemical Society,USA, 35, 7,
5963-5974.

[13] VER Deutscher verlag flir Grundstoffindustrie. Leipzig .1976 VLN
152-915/29/76.

[14] American Socity for Testing and Materials.1999,stander test method for sulfur
in petroleum products (lamp method),American, ASTM- D1266-70.

[15] American Socity for Testing and Materials.1999, Method for phosphorus in
orgnic material , Designation,American, ASTM- D3231-99.

[16]Universal Oil Products . Carbon on catalyst by (leco) wide range
determinator.UOP-703,
[17] George,A ;Veni, X.2022,Regeneration study of MB in recycling runs over nickel
vanadium oxide by solvent extraction for photocatalytic performance for wastewater
treatments ,Tamil Nadu , India,Volume 211, 112970.

[18]Chmielewski ,S;Urbtiski,W.1997, Separation technologies for metals recovery
from industrial wastes ,Poland. 45,333-344.

Y


https://www.sciencedirect.com/journal/environmental-research/vol/211/suppl/C

