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Determination and comparison of stability constants of
tungsten(V1) and molybdenum(VI) with nitrilotriacetic
acid and glutamic acid at different fonic strengths

KAVOSH MAJLESI®} and KARIM ZAREH}

Torun Hoark Inn
{Chermsiey Dearinea, Shaki Beheh Univesity, Teres, Ev, s

(Reshd 2 Db 308 rved Dot 308)

of st e
AR TR T
i

. toroducton
0 ol Uy v thoughs I g 1 sl G coplernion
0 Mo i i st o i

dehydrogensse

ST WUV wihsitiaceic ac (NTAY 5
o e of oo, o, Do, g et

Caraponing v, B b hosnsl oo

[STIT—
IS5 01104 51 1515 ot 20 T & P



s K. Mafes ond K. Zere

s the it represematve of 8 tungaten<ontaniog caryme from 3 mesophile that
sl s i o 10 i 0KD1 bt

iy of mono ad b (duhlvku) i ot s B TungstcaVD)

porphyria 4}
of oot T o e ek of R e b e
soveral cazymes. As 3 sl structursl, lhenlwdylumx o s o

e nm e he it o vl it
peformed on the stabity consant of
s wuh-unmuddl o anopolycrbany acds, bt 10 our Knawiedge only

V) il NTA and molybdenun(V1) with glatamic acid [56], Mareu 1]
g japhic s0d_ Sectroradioshromatographic ol sodiom
tongrate wlulmm Mu the cton of NTA. Studis on the siuctral and bonding.
charscers s Mo(Vi)-aminopolycaboyi scid complexes has I (0 the

=°

1891, On the basis of these studies Kula (10 by s
of WOT-NTA comples by pcniomarc ciges Colin 1] ot
sabilty constant of this st at 25°C and at an losic sireagth of 0.5moldn~

a0 fonie stragih of Imoldm> NaCIOy using the potentiomstrc echniqus, Tn 3
onlomer sty of mlyenanC1) s v g i, R (1)
iorl ey st 137 o ki of 03 ld K0y

mond [14] has et he compoin ot conpl iy

< ciomoic chniaue. iarh 13 v rove e composion of e
i gt 1o by s i e pouimee
sroptoonas ke,

ke dere he complesaion of WOV i NTA and otV

ngth were anslyzed

with g
e e o e e ey o ol

type cquation for the dependerce of dissocition and stabilty comtant on fonic
st

2 Experimental secion

21, Rengers

. pe i
i, acd, siothacec 564 wie ooined from ENers
syl e grade s and wer v wihotfrer purfaion, Diwe

Detminatonomd conparicn of sty contonsof WOV nd Mot¥D) 159

2. Meassrments
L S B S v 6 L e T b
< byt

e ol
:anhmlﬂl C DoPmerin s oo (. s o srmgth (o
.lmlder) vas cmpoyed s 3 sandard sl of bdoge

o e T he ot o e (12 "Toe cabrton
i e o T 1 whae et i, Spectopholomete e

SKA comper ving oo, Polacimetric
e e o Stk TOATD, gt Sydesas
it s L. A e eketed sl of 00 enih a0 fos vohne

3. Reuls and discusion

of NTA 10d fd i iffereat
Kinds of background clctolyes but there are o reports about the fonie trength
o e 1 lonle g

cquibra were stodied:
HLEHS L »
BT HY A HUS K= )

@

HUS Y40 Ky
C

whers L3

sufabe computr program (16] For the givtumic scid only Ky and £ have been
e % B
o te crature, which are

ope
So0d sgrecment with those reported before.

3.1 Compleation of ungten( V1) with NTA
Ui b conans aiaions b, e etemied,the st of shons
OO NTA ot oo O08ma i b UV g 160

anions are formed, bux from more strongly acid solutions subetances e

e s i st oo eyl 0 1350 e e b .




w0 . g ond . 2ot
b 1. Dl cosans K, £ nd 4y o NTA B i e i 1, of N0

Capin o, Rl

Tevok
fited

A
(e, mse

e

i lowered, and numerous tanstaes v besn crytalzed from the olutions st
Giten it 1
T4 v et WOS- o i b i aqous cuion (17 e sl

betveen 4 By o o o g s i, e o regon of
mers i fmm o | o510, he WOVD splcs, however, he complaion
of mt Iﬁc.lu;( polymei

ethbm v e it s S, o b ot vl o By o

o, 1 ol ool on e et B,  pHdepndent o

Deteminaton s comparonof sty cmtansof WY1 and Mo(VI) 261

e ot Gt u ndcaed by h rangs of e e For the

EDTA ‘s (10 A compatvn o e Toion cnsins showe st viia

experimental eror thee is esentally ween tho stabitics of
:lxhlu

e s o e o o sty sl o 1], o, R
= show . s < . ey e e Wi

love reation wih OH-:

MONTA™ + OH"— MO} + HNTA™™ ©

For NTA liand e, NI s ln et only oo s nnd

pcics it bove pH 6, MO,L 10, Thos, WOVD wll bod wih this tideniate
tigand a5 1:1 complx:

WOl 41
it the stailly consan, Ky, a:

2 R WOL” B0 ©

Som WO
T

valcs of logKs at difleent fonic stroghs together with the valoes of
Tt o o e 5 T s o e et i
molybdeaum(VT) comples,

32 Complsation of malybdenum( V1) with leic cid

321, Polarimetric studes.The effec of pH on te optcal seivy of gotamic scid
and s complex with molybdeaum(Vi) shows e diflereace of optcal m.un.. for

e

1, 3 competiion between OH- and ligand for the metal fon can be utlized. This

oces vt detarmined from the NMER studies (0 be importaat fcom about pH 6 109
and can b repsenicd by

MOLLI™ + O™ 5= MO +HL! " @

here M epresents W and L represeots the aminopolycarbosyli scd igan. In he

i o v 0 s s found o any Mo secics oo s han

{htee onygen atoms—.g. MoOF s ha been propose or ober systems [18]. The

fnnin specis in il the s 34 sptens b

o) pems s W
e e oot ke, s cbaed o o o are el
tigher vith

EDTA.Infact,

x
e oberved sbrobanes wers concted rom eqaton ()
gures 1304 2
o= Ao~ elM] ®

1 1 e s o compis, e s st and
e abrorpiity o the mew, et calalated 3t (he mole




w K. Mg nd K. Zore

b 3. Contesos o o o WOV 4 TA LTS,
e of 1M NG S v

=

Mol o s W) o s o
o o T
oiio it oo
o Dl i
a o5 e
an a3 ok
a3 il o3
ait i o
sio ait i
oo 5

T p——T T

ol . Contsans eiaios s s he MotV gt 3 e 1
o wevngh T 0 o g 61 AR

Vo e A e ienor v &
i T 7 o
o o % am
a% am % ain
5% it a5 oo
i i i3 E
% i

Wequal o " L)
Mo indic
camples T molr sty o he sl . wire et fom he
ol o o ere Ln:uml\y

of & comples, and are lised i tabls 5
5 i ot of the plot, (e oncemrion of e comples

©
T bt o Mool e o i o o e e
e tatoe T Colos o nds ave an

el an
b conhpueon, T compe formation treloce il b 10 et by

o 4 1o 6. 1t has been postisted that the monoprotonated speies HMoO; cxits
in the form of an ocahedral hydrte speccs n soluion. From consdertion of

Deicrmitionsnd csmpasicn of bty conens of WIV1) asd Mo(Vi) 263

e

e
&) o

X
o2 Conia 10 shrtages o o0,

e MY o ol wilh e sane i a2
. chemioy s il niton oo by s 3
o i ooy, Tot i MotV e, MoO3- o Moy s e

b
 coondination sits available to e ligands. Raymond ct al. [14) syntheszed
The IR

i chng in coordaton numbes s vl s of e scond proon
‘Whichevr of these viewpoiat i correct, the diprotonatd. pccis HyMoOy should
be ociabedral

s compound that was eysafized at pH=6 shows (he gltamate ion 85 a .

e was formed with teradentate Hgands, and, in the case of gyene, with o




0 K. Mjes and K. Zore

Tl 5. Mot srpiie WV, . nd WOLLY
okt baifih i

S o

Tl € e o MV, 0 ML
Sl s o 7 0, et e nd ot g 1.

e o T o
o oy 55 s
o 16> i s
I 15 s 3
& o g ins
i s Vo i

bidentat lgands. Th formaton of # civtrioxo Mo(V1) core requies two hydrogen
fons:

MoO 4+ H* St Mo0y + Hi0
heteas  crdioxo molybdenum(V1) specicsrequives four:
00} 441" = Mo} + 21,0

fon it might be expected that 3 complex with two gutamie scd molecules per

e cold be o, Howrer, b and Jons (1] condlded b 1

5.5, the composition of the comple indicated by the opial otaion and spec-

rophatomeric m(numn:m) s MoO,LI". The formation of 8 1:1 comples will
o

MoO L 4 241 = MOOLLY 4110 )

wilh the siabiy consan, K, a5

Dot i

+ = O LT i

The fllowing cquations are vali for th ot conceniaton of the metal (Cu)

154 et concenruion e and (€)1 e masium i 0 the ot of
fures 1

&)

)

Deerminstio and conparson of iy cotans of WVT) ond Mo(V1) 245

T At 13 et g
Compeaionof WAV A NTA. 135

ey Erprmeral codion__ Raten
o
i
b
i
s
P erone
255 e
N = - vy
Tible 8. Aveap et of g K5t 6 s Tt e o, o

conpltion of o dounV) wi gt 1, 35 C.

o K T s of h‘b:(, at ifeeat oni steogihs togeher with the vales of
eratue ae thown i ta

303, onic srenhdependenceof disocieion nd sabity constants

desrbed ckondingto th prviows works (6.5
te st =to )02 (=) s - ey ey
ey
whese F30d 1
o cquaton (15:
PM™ 4 qL* 4 eH* = (M, quv)'"‘"‘ as)

2 o =G g 17, where
on and the 1..“4 iy, Conibeig, A 051 and D189 et (19

R A SR Y



0 K. Ml ant . 7ore

ol . Pt o e b o e

oy o WO TR A 35 C

Tl 0, Pt he e o e s g o
by cots o e A a2 e 35
S o e z
® B T T
H Son i H
Heoi- w5 i ‘
T
B

Fie . Pk fo WONTA' . th e o o s g

where C. D und E see empircal coclliciets and.thele values were abtaincd by

et ns s computer progren:
V=T U=

23,0 e

1t asimea i nd s s . Th vl . D
T E e o s 3 3

% Conduson

Dtcrminatin nd comperison of bty contonsof W(VI) ad Mo(V1) 361
e

o
P . Pt oo for Moyl . h e o o e srsgh.

sfe the miimum points,therelre the sabilty ofthe systms are dcress A the

Thows that Ky s one maximum at 101 Figure 4 shows that the carve Das &

o o of g KL hows i il 7 s whi a1 i 08 arecot vith

ceslts obianed n the previous papers [6,1630) We have wed y=0.1 a5 the
e o St n o 1 S b comiteey beweca permenal
and eseulted stabilty consants,

Relerences
10 s M. 5.

Rl

B G W ot om0, 5 00,

i £ b Vi G B S g o 2 125 0
3K it 5 oo

@ E G, o

5 Mo

i

B K

o R K s,

i 17 G o5, ot 170,

K e . o T 21

iy g Com, 16,20 (971,

o> i . 0
i ST X il B e 14 5 o 1 09



