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2 ¢ Mg(D# Eriochrome Black T 7} Acetonitrile £ Gofl4) wh-g3te whe FEE& AT
olgel 47k AT a0l Frold EFFeger Tt %A Ag/0.1 M AgNO,y 7l
22 33& 44 Acetonitrile §A LN EHH pHPS EFAS5RN oz AAPer] = AHe
o3} 3t

Picric acid-10"% M tetramethylammonium picrate & &% o) glol A& €71 A Fol JF 2l A
29} 25°C oA 8 AT Fgu = 716 + 59.1log Ay (mv)o] iz,

1, 3-Diphenylguanidine—3x10~% M 1, 3-diphenylguanidine perchlorate §3£Ael 4 = Ey, =
1,193 + 59.1 log Ag (mv)ol o,

2] z+x Eriochrome Black T ¢ &H#el A4 pKyesr—t 910|312, vk&

H,EBT® ™" .- Mg?* = Mg EBT- + m H*

oz A9 FT MgEBT 9 zAcky = 44§ log-ratio method 22 F& mo] 2w &
log Kugesr— = 3.97 )32, m°] 19 W& log Kugesr— = 5.02 o] e},
489 248 F8Bo)A Schwarzenbach 4| ol T3 A9} Zo| wj4-E+] Acetonitrile Soll A
5 B 59 2% MgEBT 7ho] 444& & 5 A
Abstract. Complex formation of magnesium-Eriochrome Black T at constant ionic strength and
hydrogen ion concentration have been studied spectrophotometrically in acetonitrile solution.
The measured pH values were calibrated with standard buffer solutions by using a glass electrode-
Ag/0.1 M AgNO; reference electrode couple. The results are as follows;
Fgaes = 716 + 53,1 log Ag(in mv. ws.  Ag reference electrode for picric acid—1.0-3073 AL
tettamethylammonium picrate buffer), and
Egie == 1193 ++ 59.1log Ay (in mv. ws. Ag reference electrode for 1, 3-diphenylguanidine 3.0
1073 M 1, 3-diphenvlguanidine perchlorate buffer).
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The acid dissociation exponent of ligand, pKuser was found to be 9.1.
The conditional formation constants of Mg-ERBT~ complex by log-ratio method were 3.97(when

m=2) and 5.02 (when m=1) as log X,,
= MgEBT"- + mH".

respectively, for the reaction of H EBT@ =~ Mg?!

The present study showed that Mg-EBT- has the composition of 1:1 which agrees with the

result of Schwarzenbach et al. in aqueous solution.
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Schwarzenbach 53¢ Ao 2 ALLE ofz

459 %9 Eriochrome Black T(¢]3} EBT
=& H:EBT-2 £9)+ EDTA & 2% 9]
EAARY FHAAGo A ] amolx gle)
Z2jy EBT & Mg(D) =& Ca(i)s8] &2
26l AL oy AgEY o FA 33456
o gFhd 1:1, 2:1 By 311 T8 =g
tf o] =loj gkeh,
Fopd Srllol A S5 AE Ao BT A Y
g AFA doly e oF Aiad Aeld Jdem
E EGTAEE Eobd 2719 A F4l Acetoni-
trile 7o) 4] Mg(I)3} EBT =] A ¢}e] gt=t
=9 2% AABE F5 Fol At A
Raget

!
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& #

Acetonitrile & HA o] olg] AA7.8.851071
2l o} Forcier-Olver!! 2] Step 2b 9} Step3 &
g3t JA g TR Karl Fischer ¥
o2 FIY 107 Moldtg o,

Mg(NOs): = %9 & EDTA = A
5.0X107* M Acetonitrile A% .5 v = E
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o] & mvpe} kel FEleh

EBT & E. Merck A 4% E3+4 A4e
Diehl-Lindstrom ®¥]% 0.5 ¢x& F3] 65.7%
Q=ul, 1,0::10°' M Acetonitrile £-4& wjol
AE wHEATT

FAZE Eehl g g2 EE E. Merck Al £4

F9F A% (CHyuNBr ¢ 4 4718 ool
A FAAAR wpEgE, saa ke
Kolthoff-Chantuoni e 2, = z}¢] i Als) L&
glol & ¢t 7 52 Kolthoff-Coetzee 130 2 Az,
AA A,

sag Ad Estel D G uy, 1,3 55 T ok
d Ag/0.1 M AgNOg 71 31 5 (0] 31 Ag ref. el.
2 Z91)$ Coetzee-Padmanabahn ¥ 132 & A 2z,
BAA, A#A,

pH v §] = Perkin Elmer, Coleman pH meter,
Model 399} Tripurpose shielded glass electrode
';‘ M‘D]-‘

Multipurpose Recording Spectrophotometer +
Shimadzz MPS-50L o] 10mm 427} Cuvet $
23, T2 NeZlAl S A4 viz)sheld

et OH

1. feld3e ¥y, Axd4g—1.0-10°M
Had A esd gy $529574 1,8
dd FoM —3.0 1073 M 1, 3— < 24 o)
dohel fEgde) F 85 £ feldSst
L) EATE "o Az 9 ANE
2% AsE Fig 13t Fig. 20 e,

AYAFAE 2 F 45890 4dd HY
A7 Nemst Aol F gevz {AFe o
3l kmwlelo] 4] Acetonitrile £ ol 5= G
o] o dsle rtg ol WAL & 4 ot

ol 298] A7l LOx1073¢]A 3z 3-gole
9] FFEATRE 0.800 2, A AFI5L
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. Response of glass electrode in picric acid-
1. 0X107% M picrate buffer at w#=1.0x107°
and 25°C.

Cpi:  Analytical concentration of picric acid
Cp,:  Analytical concentration of tetra-
methylammonium picrate
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Fig. 2. Response of glass electrode in 1, 3-diphenyl-
guanidine-3. 0X107°M 1, 3-diphenylguanidine
perchlorate buffer at #=3.0<10* and 25°C.
Cg,: Analytical concentration of 1,3-di-

phenylguanidine perchlorate
Cg,: Analytical concentration of 1, 3-di-
phenylguanidine

1.26x10° Nelumg 27 EA 55 2A 2 felAd

T3} paol & Abojo] sl Ade o4
o2 veEd § o,
Ay = 1.42 X 1071 Cp;/Cp, oy

Egu (in mv. vs. Ag ref. el.)
=716 + 59. 1 log Ay 2)
% ol &8 Al7] 3.0x107%dA 1,3~ -+
oh G oFol 28 H|EFEAFPE 0.81013, 3t
2] A7 1.6 10780\ sFH -2
A4 g e GGy SFLqes]e o] &
HAFH Fio)e Alolo o] Folx= AHYE
a7le g 4oz vl F 34,
Ap = 1.98 x 107% Cg,/Cq, (3)

Ejes (in mv. vs. Ag ref. el.)
==1193-59. 1 log 4’ (4
2. EBT 2} Mg-EBT- #Z2| ZUELAHER
2.0%10-5 M ¢) EBT 29 (77 mv. vs, Ag ref.
el )l £ [o] FAFHELLRFE ¥

Absorbance

450 500 550 5.00 6:5 Q 70
wave langth{my)
Fig. 3. Absorption spectta of EBT reagents and
Mg-EBT~ complex at x=5. 0<10"* and 25°C.
I; 2,0X107%M EBT solution at 77 mv. vs.
Ag reference electrode
1E; 2.0X10°* M EBT and 2.0X107* M Mg
(II) solution at —348mv. vs. Ag re-
ference electrode
IIT; 2.0%x107* M EBT solutionat —348mv,
vs. Ag relerence electrode
1V: 2,0x107° M EBT and 2.0X10°%M Mg
(II} solution at —348mv. vs. Ag re.
ference electrode
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o] ~348mv. vs. Ag ref. el &  HSIE
W= §! I, £ ITof %8 MgIDE ¥+
Mg-EBT~ #-E£H Ve SN IIIe) 109 )
Mg(ID)-& go] ub&E Mg-EBT™ A58} I12)%
B5E 933 450~T700me Ao]o] A =AH A}
& Fig. 3% 7ch slelgol] o 2 A & Acetontrile
o s 28 2R gL FoR o2y AVE
5.0x107° 0% A% L4 A,

A2k EBT &0 HCIO, Acetonitrile £ -&
Qo] 300 mv. vs. Ag ref. el. o]l I}
e §4 Folart vehiA) g, Fase)
=2 geE $998 g —650mv. vs Ag
ref. el. o)dtol A e g F5 o]z
7} vetdeg 2304 3 EBTY & 8%
¢l H,EBT-¥& 500 m/ o} 4, HEBT? = 600 my
o)A, = MgEBT- #%& 550mpecls] A
FRes ez Joh, $ENeiA HEBT”
(pH=5)9} MgEBT (pH~10) % HEBT? (pH
~g)o] Ul FradEdst Fig.39 [
I, S vlamste] wml ZaaA e Hd &

Fupg g Zzp thzA v of & Al i o] v}
U A Es st e AE w2 ¢
4 3ok,

3. AshElAbsel &%, EBT &9 €£4494
e Aoz Fgetr] dFe] o] dATe ¥
AAe FEAAGe 2y Fog 98 E
Wx Zgic}, uebd ol E Tl A%
EBT 9 AEAE&E dotrrl 8o =sgdT
AANY Fx£QA7 d8de Ae 284 F
QA o} £8 A4 FASGHEHAL IR
o Ak 2.8 oA Eg,, mv. vs. Ag
ref. el & vehiie 9#9 2.0x105MEBT &
o) Wl FFEEF 600mpoly HAE AH
€ Fig. 43 2o,

28] HFAol st A (—18lmv. vs.
Ag ref. el.)ojA] o] A8 pHRE (2) 4o
288 389 pKyper7t QAT 238 9.1
o}, of pKyppr T BW TEAAAS S
ol 6.28¢ 2.9 o Ed, ol& AolE ace
tornitrile £+ AL 7L Foll Wl 2o} 47 Lo
2, = oj$ &g A2 Agste 43439 #
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Fig. 4. Absorbance-potential curve of EBT at 600
my, p==5.0:10"7 and 25°C.

ojo] 7letgte}, & E3 acetonitrile 8] auto-
protolysis A< 131 1.0x107M 2} 3x10°% & X%
o] B $A A Dreo=80.4 Dicueniteite=36. 0
8} o) wWEY Aoz HAE,

4 Mg-EBT- &0 OMHE A0 HEHI,

whg H,EBT - » Mg == Mg,EBT -+ mH o] 2]
HEBT = —348 3} 77mv. vs. Ag ref. el
A HEE o)FA B AAG Tl L8 Mgy
Mg(D)$, He H* g, = MgzEBT = 3¢
e “}'-—/5;0?1 AL A 9 $E

y

9 HPA5 KE H"o2 v K& 52

_-.._:

Axr) gARF4olch K,of 3 4¥42

Aeete] F8a g2 Ve
logh_[[_‘fig_»EEBB%T = n log (Mg) + log K., (5)

o] 7} A

(Mg EBT} _ Aypsr—s {6}
(H,EBT) A Angenr '
o2 Yepd 4 glem gl (5)A3 (9422 g
log-AmEr A i log (Mg) - - log K, (7)

“A— Aygest
MAY Aygsr e AAYS EBT =18 &3
5—0] U'J| > AM&~EBT —11:-- 5"}%‘:&21 %‘?’}L—- 01 :'1—$
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Fig. 5. Log-ratio plots of Mg-EBT~ complex at
(HEBT*)=2.0>X10"°M and ;=5.0%X1073
I; 650mg, ~—348mv. ©vs. Ag reference
electrode
II; 500 my, 77 mv. vs. Ag reference electrode

A% H,.EBT 8} Mg,EBT 7} £3do = &
42 EFFEE vebdrt wety (DAL Fig. 5
o} el veus Aol A A g
g, = BRAA AR AL J4E TR F
Ak,

AA Apepsr S F3H7 A5 —348 = TTmv.
vs. Ag ref. el.dj4 EBT & 2.0x10%M 5
5 Qe £Rd S Esfdddrie
2 0128 AJE 5.0x10%2% z2AF &
650me s 500me ol FAEEFE SAIG,
Aygepr e A8 22 A¥zAdA MgID&
EBT %= 10v]%F @& £ FREE 54
st ABeg =, Mg(9 FE2E 1.0x1075~
1.0x1W03 M2 A3 ZF o5, o#d oA
MgUD$ FxdA E884e FFE AEF &
Aad (DAY 43 & Ak,

Fig. 5014 3l no] 1o prp$mz Mgl
s HEBT+ 1:12 ukgdd, Mg(Ds
H.EBT-o] dh-g3ted A4 A5 Aur] 43
5 34 log K, 8.979] %, HEBT?-¢| u$-8
wof log K, 50298 ¢ 4 sk, o] F
gro] 25 pH~109] +&4%4q9 3k 3.60 1
o} & AL Mg(D® Acetonitrile §0) 31 c} 4

]
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Fig. 6. Continuous variations plots of Mg-EBT-
complex at ;=5.0x107, —348mv, vs. Ag
reference electrade, and [Mg(ID)) + (HEBT:")
=4,0>10"® M.

[; 650 mp, 1I; 600 me

37k o R dojute f9ie YA Qe
= £0] acetonitrile ¥t} EARAA9 @ Igo]
az, 4713 Mz AALFAAY 43
ol ¥ Al7] sEe Aoz HALt

5. &89 =M XA,

A, QAT AY(—H8mv. os Ag
ref. el. )9} o] 9] A|7] 5.0x107%9) Acetonitrile
£ Mg(Ill)s HEBT? ¢} F59¢ 2.0x
0°M2 FAHAA Qo714 vigz E4%
£d EFEHE AF 500mu st 650m ol A
ol 28 A7 5.0x107°22 23% Fd Lt E
S| F B F]  Acetonitrile % & vlelgd o
2 3o FRYY. 24L 1:12 ey
EHERY 2R F3x9 3EF FF A
© Fig. 63 74, o]x sl wreglx 1:
o 24% e FEIL ¢ 5 ek

&wHIY, HEBT? 9] F2¥ 2.0x10°M =2 =
o] &9 A7) 5 0x103 0.2 AT, A=
—348mv. vs, Agref. e 2 YA L4
MgdD 55§ WiAslmzq g99 E=z
¥ E A & uhtel F3E AE I3 600
mz o 650muel Al 028 A7 5.0x107%¢]
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Fig. 7. Molar ratio plots of Mg-EBT~ complex at
#=65.0X10"% and —348 mv. vs. Ag reference
electrode.
I; 650 my,

11; 600myz
acetonitrile € wleFEA o 7 sl FI} AAE
Fig. 75t #vh, #F Mg-EBT 8] Ev] T 24
e 1:19e 2RezRH 4A & 4 sl

Harvey 542 EBT & AAIAE £ & 72
FIAE @2A 2HE S W&ol pH
=10.194 HEBT* 8} Mg(ID)o] &4 2:
19 25¢ ¢Ecx e, Young 5°% A
oFe] £ d AR gz 2l 2 AR pH
=8.419 FERANE1:1, pH=0.52¢] 4=
2:1, = pH=11.70¢14 = 3:19 #Eo| 44
Az stgoy BdFase] P37k ¥ 20
A ol 4o Ak AgAFAE 29 Medhz}
EBT &= Schwarzenbach 52, Diehl =-%2] 7 =}¢}
2ol 1:19 AP¥ 2 2FE AEE T
Aol FA4sie},
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