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B, M-11 B8535 i s £ R 3 &

2.3 #®&

—EBEO7 NI =y A1) % 200ml o — 4
—izLy, @Elo EDTA BFikz ERECINZ, #hif<
FTHEAL, RE—F7—THIFALENRS IM g
F RO AEMAT, #HEPH I L, FICLEEHRK
20ml Z2hnz, WiEE TwWHET 5. fE@EH#%E pH 3.0,

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

398 BUNSEKI

3.5 TIXLBES IM ox/ soofig-£/ 7 ool
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3 I i

Fig. 1 13, 73 = A (III) 12:@EF D EDTA %
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Fig. 1 Theoretical titration curves of excess of

EDTA with bismuth(IIT) solution in the
presence of AI-EDTA assuming the re-
placement reaction of AI-EDTA with
Bi(IIT) does not occur

Curve | : pH 3.0; Curve 2:pH 3.5; Curve 3: pH
4.0;  Ca=109M;  Cepra/Ca1=1.5
log ag;= 1.4 (pH 3.0), 1.9 (pH 3.5), 2.4 (pH 4.0)

ay=1;
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Fig. 1, Fig. 4 izvx XO @ pH 3.0 =k F % LR~
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2w 2(IIDBJKkC X3 7w =9 A (1) o EDTA
B>V TIE Culp iz X 552 258 225 HESH
COWTHSEREBREINTWERVY. ZFZTAPIFET
WFEREE, e pH, JHEIREE, EDTA o@BFERRC
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4.1 ERERVPEE pH DO
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PoT, TEBRFEY pH THETLONEE L.
Fhwwxz pH it 2oW Tl 3~4 iz oW TkET L7z

2.3 OEREICHt->T, 7z = all) OFEEIC
RiET pH OFE LIFREOEE LM~/ E 5, PV
BEEERCIETE L LTORR RS k-7 X0,
MTB, Cu-PAN [z >WCOfER% Table I 2R L7z.

Table 1 Determination of aluminum at various
PH using XO, MTB, or Cu-PAN as
an indicator

X0 MTB Cu-PAN
Al x N
pH taken Al Differ- Al Differ- Al Differ-

(mg) found ence found ence found ence

(mg) (mg) (mg) (mg) (mg) (mg)
3.0 2.73, 2.73; —0.00; 2.72¢ -0.01; 2.72; —0.0lg
3.5 ” 2.74, +0.00; 2.72; -0.01; 2.73; —0.00g
4.0 ” 2.745 +0.00 2.73, —0.005 2.73; —0.00g
Cy=10-3M; Cgpra/Ca=1.5

Fig. 2 I eEHmEEEL2AVvWT, pH 3.0, 3.5, 4.0
THEE LIBEORALBIT S XO OoZEHETH 5.
Table 1, Fig. 2 5525 X 5i1C, Zhb 3D
SREII VWD pH 3.0~4.0 TiB L O 5 BER2 5%
7z. Lo L, MTBRZEER#H->F TRILL £, Cu-PAN
I -SHFOERTIED 5 BEAIC LR b 5 7.
XORBZEEBESKRTHBTHHDT, 3BOI/RED
5HbTREENPREDRLTV. BBV ThOIETREDS
BTb Vo R AEB LI, REORKE L & DTS
FREOMBIZDL E5. ZOEMAE pH MRV EEWHR
Do Toh, FARBEEIT 5+ AR S
DT, EEOBEETIRELIL LR V. ZOEABICOV

TiY, HEREORS (4-3) orzATSHEND. DT
Tk XO #IEFRE L LGEE, EE pH % 3.5 L L
7z.
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Fig. 2 Effect of pH on the color transition of XO

Ca1~1073 M; Cgpra/Ca1=1.5; Titrant : Bismuth(III)

solution;

Wavelength : 570 nm
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(BiXO)'+AlY- — BiY- +Al3+ + (XO)’

5°C 5 70°C hbi-> TREC XL EELRTL
‘T, Table 2 DFERZG~.

Fig.3 1X 10°C & 30°C iz B} BI5TREDE EORKR
Z{tER L. 30°C FTlREEs | SMHERThiER

Table 2 Effect of temperature

° Al taken Al found Difference
T CO (mg) (mg) (mg)
5 2.734 2.74, +0.00,
10 @ 2.74, +0.003
15 ” 2.74, +0.004
20 ” 2.73, —0.00,
25 ” 2.74¢ +0.00,
30 ” 2.74, +0.00,
50 2.69; 2.68, -0.015
70 ” 2.67, —0.014
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Fig. 3 Decolorization of XO-Bi with time

(A) 10°C; (B) 30°C; 1, 3: Cpy/(Crpra—Ca1)=1.00;
2, 4: Cpi/(Cepra—Ca1) =1.01; Ca1=10-3 M; Cgpra/
Ca1- 1.5 Wavelength : 570 nm
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50°C, 70°C TIRIEEEICIEWHELL » TWD. 7=
L, ERIIVEEDITS BBV EERERTD L,
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Fig. 4 Theoretical titration curves of aluminum 5 L _
with bismuth (ITII) solution in the presence i i
of manganese(II) and excess of EDTA R TE, Triova(ll) oEEic, BFEO
assuming the replacement reaction of Al- . XO S . I
EDTA with Bi(III) does not occur im- EDTA &z, EHEAHEL LT, eaza(I)
mediately BWRIC XD pH 3.0~4.0 TifiiHd 2 HIRERE L.
Curve 1 : pH 3.0; Curve 2: pH 3.5, Curve 3 : pH 1/{%@%@ (II) {%f{i@; T{j“ Tli<r H (II) 75‘}[(7]
4.0; Ca1=1079M; Gy =8x1074 M;  Cepra/Car= .
1.5, ap = 1; logag; - 1.4 (pH 3.0), 1.9 (pH 3.5), L, (D) B LD 0ETIR o A (1) OFFFE
2.4 (pH 4.0), aymp=! 7 =9 A () OEEEICEEZ EIR V5,
XD BITHE- T, £ED EDTA ZHv5 7z
Table 3 Effect of manganese (1I) DFERBRIAD 25 L85, 2o A=A (II) BIKIC
Mn(II) added Al taken Al found Difference Qﬁ%v@bj’ EATA (III)_EDTA F L= b ‘fﬂ]‘\:ﬁ
(me) (me) (me) (me) s T EDTA o X@FE Vo2 &nc&Es. fit-
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. ” -13¢ +0.004
2.9 ” 2.73, 40.00, (II) = #H(AI) ofFE X b EDTA Z&BEichnz
3.0 ” 2.72, —0.004 v \
4.3 2.69; 2.68, —0.00, hid, = (1) Rz opmic B8z RES k.
8.6 ” 2.61, —0.08; TPz ZORHER, 7ai=vadll) ¢ EDTA jj
Indicator : XO; pH :3.5 Cgpra/Ca1=1.5 EHEELTE, BIEOLIAFRLELTWS L Bbh
5.
mg T B L7 = A (II) OERE RO2ATL 7t (;%iia Efmr%£ﬂ>
> Tw5. ZoOPAE EDTA O@FIERHMT C LItk =ie®
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HEALL 5 LBbhs. _ _ -
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EDTA titrimetric determination of aluminum
with a standard bismuth (III) solution. Hirotaka
Kirinara*, Nobuaki Arisaka, Genkichi NAKAcawa
and Kazunobu Kobama** (*Toyo Soda Co., Ltd.,
4560, Tonda, Shinnanyo-shi, Yamaguchi; **Nagoya
Institute of Technology, Gokiso-cho, Showa-ku,
Nagoya-shi, Aichi)

In the previous paper it was shown that a standard
Cu(II) solution, whose stability constant with EDTA
is larger than that of AI(III), is preferable to a Zn(II)
solution commonly used for the EDTA titration of
aluminum. The Cu(II)-EDTA color, however, makes
the end-point obscure if a large excess of EDTA is
used. The larger the stability constant is, the larger the
PM jump becomes, if substitution of AI-EDTA with
titrant metal ion is slow. Therefore, a standard Bi(I1I)
solution, which forms a colorless EDTA complex, was
chosen as the back-titrant in the present study (log
Kgi-spra=26.5>log Kcu-Epra=18.8>log Kz5-gpra
=16.5~log K 51-gpTa=16.3). There are following
additional advantages in the use of Bi(III) solution.
First, the end-point is clear because of colorless Bi(I1I)~

orange was the best indicator tested at pH 3.0 to 4.0,

The standard solution of about pH 1.6 was prepared
by evaporating 4.85 g of bismuth nitrate pentahydrate
with 6 ml of 609, perchloric acid to fumes and diluting
to 11 with water. The recommended procedure is
as follows; to an acidic sample solution add an excess of
a standard EDTA solution, heat to boiling, adjust the
pH to 3.5 with 1 M sodium acetate, add 20 ml of 1 M
sodium monochloroacetate buffer (pH 3.5), dilute to
100 ml with water, and titrate with the standard Bi
(III) solution using XO as an indicator.

Ti(IV) was titrated together with AI(III). The
presence of 10 mg phosphoric acid did not interfere
if the sample solution was heated before the adjustment
of pH as suggested above. However, when both
Ti(IV) and phosphoric acid were present, the end—
point was obscure. Masking of Ti(IV) with lactic
acid and demasking from Ti-EDTA with phosphate
were unsuccessful.

(Received Dec. 25, 1975)
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