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Bimetallic Potentiometric Titration of Mercury (II) with EDTA

Tetsuhei Tachikawa

Abstract

The potentiometric titration of mercury (II) with ethylenediaminetetraacetic acid and the reverse
titration were carried out at pH 4 by use of seven bimetallic electrode couples: platinum-tungsten,
platinum-nickel, platinum-silver, platinum-palladium, platinum-silver amalgam, platinum-zirconium and
platinum-gold. The titration curves were constructed and the magnitudes of change in potential at
the end point were determined for the seven couples.

In the case of titration of 0.1 N mercury (II) with 0.1 M EDTA, platinum-tungsten and platinum-
nickel couples showed a ftitration curve with a peak and the potential at the end point increased
abruptly. Platinum-palladium and platinum-zirconium couples presented a reverse S-shaped curve
and the potential at the end point receded suddenly, while platinum-gold couple gave an S-shaped
curve and the potential rised at the end point. Platinum-silver amalgam couple showed the same
shape as platinum-tungsten couple, but the potential decreased.

For platinum-tungsten couple, there was a deviation of end point in the titration of 0.0l N mer-
cury (II) with 0.01 M EDTA. Therefore, special care must be taken in using it.
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L lmmX8mm, €: 1lmmX9mm, H, V7w HARRIHOHU OIS L EEE
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Potential difference (mV)
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B, BRI 1ml % XA, BREREBECENTIZ002mS &L IKBMAREL 72, BERRER
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Volume of 0.1N Hg(Dacetate added (ml) ~—-— Volume of 01 N Hg(MNacetate added (m}) ——
Fig. 1. Titration curves for Pt-W couple. Fig. 2. Titration curves for Pt-Ni couple.
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Volume of 0.1 N Hg(IDacetate added (ml)

Fig. 3. Titration curves for Pt-Ag couple.
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Fig. 5. Titration curves for Pt-Ag-Amalgam

couple.
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E.P.: End point
100+
lnl\( i1 I 1 1 1
0 1 2 3 4 5
] ——= Volume of 0.1 MEDTA added (m!)

5 4 3 2
Volume of 01N Hg(I)acetate added (mh)

Fig. 4. Titration curves for Pt-Pd couple.
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200
E.P. : End point
0 1 P 3 3 5
Volume of 0.1 MEDTA added (m!)
6 5 4 3 2 1 0
Volume of 0.1 N Hg (I)acetate added (m!) —~~——
Fig. 6. Titration curves for Pt-Zr couple.
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Fig. 7. Titration curves for Pt-Au couple.
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EDTA i X 28 A0 A RE L B4a*, Fig. 1 BXU Fig. 2 WRT L1, B
G&—8 VAT VEBIUHAS—=y r VOGO ER Y- I7RICKED, i, Fig. 3, 4 XU
Fig. 6 T hbrd LI, A48, HE IV VLBIVALE-YVva=TLDlEA5bE
RS FHOEEHBEER L, Ae—8HB7T e 20M4bEk Fig. 5 ORI XHi,
BoEE—2 v I2AFVlGdbeor— s IcEak, UL, THETH>, AE—EOD
MEberk Fig. 70X i, SERomMele Rl Uhkage—-2F, TASE-7
B, SEELEIUH SFHEDOIBD OH|EMME T NEINRT T &b T,

—7, FHEEOBAREBEOHEHROEOSOHICLEBSFTLEULBVEELED
Bot, TRbE, BE—E2 Vv /A5 vRE—2RBERNLT, —20BREH 26> 2liigs
Hofs, COXIRHEARBIBLOLZVIAFVERICHTI2KHAD 42 v &z FL DT
VA A Y (Y9 EORES X ORHEEEDE,, H 50D RESHICE 2 BIKRREICST
PHAZEBHOENRECERT 250LEZ 5050, COMBICOVWTRARKH ZMA
o, BE—=vrvid bRE -2, B&—H A7 Vv akiUHeE—Yva=
TLADBOBEDOOMEDLER SEE, AL —&REHEEERES FHERL, £, Be—
T2 HrB3THEE~ TR TH I,

OO0INBKOBADOEHE BN CHMATRLIHALEIAS—= vy Fv, A&—RT =
WH L, BE—INVA=ULABIUHS—&OHALYEThok, COHbDMAELEICEST
kOO HEHBREN ORI S o1, BREZRAL hok, 2T, ZbOREEM
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WEEDBEGE TN TOMGLEYRIEARTRETH- 7,

II-2 ¥ECHITIBAERILOREX

THabEEMROTIC EDTA LD AR (D) WKOFHER S PIC 2 OB HEDKICZ 51

AR B ZBMNEENORE S (AE/AV) %RF & Table l D& BYH THh 5,

Table 1. The magnitudes of the change in potential at the end point in the titration
of Hg (II) with EDTA and wvice versa. (4dE/4V : mV, 4V : 0.02 m{)

Electrode couple
Concentrotion | Titration PioA
Pt-W Pt-Ni Pt-Ag Pt-Pd amalg agm Pt-Zr Pt-Pu
ol Axrk | 150~200 | 20~40 10~15 10~20 15~20 =10 =10
' Bxx | 20~ 30 =10 15~20 10~20 =10 20~30 =10
A — 10~15 — — =10 10~15 =10
0.01 s = =

OREE R IERE, COBEHEELE XA
kA Titration of Hg (II) with EDTA, B: Titration of EDTA with Hg (II).
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Table 1 X042 & 5ic, EDTA IE#HIC LD /KER ) BROEE &V IHE &L 0SB T
BBNEENOREIALET 2L, A E VI RAT Y, A=y T VBIUAS—#T
TVH LOHMAEDLEREMEORE IOFBYEFED TN LY RS o, TlheasE—Ywa
=Y ARMFHCHEPFEEOFBAE L, ErOMADLE TREMEDORE SOERIIDL- 1,

001N o4, -1 ORI EIIC, HAOBMEMBEONEEGLEEA
L=y, BE—8T VT L, Bz sBLUEE—4T, Ld, EEE

DIBED BT, WHEEICH O TIRIEED RN b 1,

EHEENT, A&—F Y27y, Ae—=v 7y vBLUHE—&O SO
RICBOTCEBRBENZ LR ER U, —H, B0 4HALRRBEEMROBOENES S
D, BEICBOTENEETZR L, FLEHECEGRASE— 2 VI RTY, Ae—=
FIWRIEHEEDOEAEFE BRAKBOTEMELRERL, BE—#H, A&7 VY 4,
A&7l s EREEOBRMEENMEBL LI, KARCBOTHETERLL, A&—
Vnazy sBLUHE—£OHHALYRIEHEOE AL B, RACBOTEMELH
ROVIBNERTEZZNENRL T,

H&—4 v 7F 27 v ofileheid 0L N BEEOEMEOBHE, KA1 002ml (FHERD 1
WICHY) BLBbN, D, 2V 727 VEBREICHTLGSMAGEL T, %7, 001N &
WOBA, EAEBH03mE L SR HEbNk, LbL, TOBEMEOEMNZ 0OLN EEOE
HEUREL, 200~250mV ICE L, DX REHETHEARELEADRIC U, #>T
COMEDEEFERTAICEL TR TIEEEZHI BERD S, $h EBO IS5 ITHAREL
RboNBDRY, 2v A7 vERICKZKR A) 4 4 Y O&BEKR~NOETIERCIEH0
TREVWHEEZONDED, COBRBEICOOTRSHBBE LWL,

THAELEEZLKT 2 E, AL—2 Vv I/ RATFVvOMEGELEBEILOMEDLEICHL, &-
LbEbotk, Er06HAELYREQCELSIDFIC o,

P EofERE b EDTA Eiic X0 KR () ISR O RE B L O & e Rk A 2 Tk
ZEOFTRI2856, BHROEENOIIN BETHANETARANEDLLN S, 00LNIZL3
EHFDHRETREFERIZA SN,

IV. #%

il

ERIEREENT 2L 250EBDTH 5,

(1) EDTA i X0 ) BEEE#ELCER, AS—4E VI AT Vv EBIUAE—=
vy VvOBEbER Y- 7B (L&) oERRERL, Oe—H), A&7 VY LBIT
Hé&—Yva=v a3 SElE, RAe—%2R SFEEEZRLL, AS—RT7TevTLs3THAS
DY~ 7 HHEMBEZR L,
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@) FHEEFLBOTREAE 2V 72T VLE, AE—=vyr vz Emse~7%, O
&R, HE— I VYA, BE—Yra=UsiF SFEE BE—2R STEE A&—#HT <
WA LE TR & - 7 REOHEMEE ZNENIRL K,

(B) EEEBICBNT, HE—2 Y I2AFY, BE—=vy ¥, O&E—50 3RALTREK
BHICBOTEMNEAZRL, ELO4BELERIBABRTER L, —F, ¥HECSHOTE
He—R Y FP2AFY, A—=v i, A&—Yva=v s 3EA LR, B2—8, 84—
TOY L, HE—HRT v VA 4, AL—SREME FERL I,

(4 THEDLEDOILERE—E VY IATFVORELENb LT CNTIEY, 001N
B DOILRHEDBEKEANE EDbR, AT 2BMNERBREbo D, BARET
by, FEEAET L, ZLOoMALERBEEDFICS pol, 0.0LN FEROBHEETE 7H
AbRINTHARTETH - /2,

HOWAPIFRBSUBEREMREDO—IBIC L> T2 bDTH L EERMIL, B
BHoBELT S, (FFIB7 47 A 23 H  HASHASERE 11 S48 50w TH)
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