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Spectrophotometic Determination of Ti(IV)
by means of Methylthymolblue (MTB) Complex
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Abstract

A method of the colorimetric determination of titanium has been developed,

based on the fact that Ti

(IV) forms a stable blue complex with methylthymolblue (MTB) which is suitable for spectrophotometric

determination of titanium in the concentration range of 0.2 to 22 pg per ml as TiO;, The determination

was carried out in the solution of pH range of 2.6 to 3,6, and the absorbancy of complex was measured

at 600mg with Coleman spectrophotometer,

Titanium forms a 1:1 complex with MTB, which has a molar

absorptivity, 1,1%10% at 600mg, The effects of hydrogen ion concentration, reagent concentration, stability

of complex, and hydrolysis were studied, Most of cations do not interfere seriously; however,

many of

anions such as oxalate, citrate, phosphate, chloride interfere in this determination,
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2. E#% % : Monochloroacetic acid (1%)9] KE#®
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4, FRBE : BXES NEdE Coleman spec-
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trophotomter Model 6A (1cm cell)g ER3}I o}.
5. pH meter : pH 2] JsEo] &= Beckman pH meter,
Model G & ERISIA o},

1. R34 : Titanium 9 4&o] TiO,2A 5~
55ug 0] BAFHEME 25ml 9] mess flask o] Husped
0.01M HSO, % -1l T 3 A L5 # o) EpHLE 2. 6~3. 6
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2 el A e HEKEA BRAN AN w58 EE
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2. Bkphi® : Methylthymolblue %= TiO**—
MTB complex 8] Bikihie WENGT. Re
0.01% KBHK-& Wil KEKE HEKoZ HE 400
~700 mu Abol 8]l WHEE WAHAR TiO*—MTB
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Fig. 1 Absorption spectra of reagent and complex
A : Absorption spectrum of reagent (0, 01%)
against water
B: Absorption spectrum of TiO**-MTB
complex at pH 3.0
C: Absorption spectrum of TiO**-MTB
complex at pH 2,0
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Fig. z Effect of pH on absorbancy
MTB: 0.01%
TiO** : 30pg/25ml at 600mp
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Fig.3 Stability of complex and reagent
A : Stability of complex after color develop-
ed, ([TiO**}=1,2x10"*M, pH=3.0)
B : Stability of reagent ((MTB]=1.0x1074M)
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Fig. 4 Effect of reagent concentration

TiO** : 30pg/25ml
MTB :0.01%
pH=2.8
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Fig. 5 Effect of hydrolysis
A : TiO*

TiO** solution was diluted with buffur
solution (pH=3.4) from concentrated
acic;ic solution (pH of final solution=
2.8

B : TiO** solution was diluted with water
(pH=5,8) from concentrated acidic
solution, (pH of final solution=3,0)
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8. Complex 2| #fK

TiO**-MTB complex &} 8 H.E continuous var-
iation method® $} slope ratio methodP el fkaflA4
FEEE #E, Fig 73 Fig. 8049} o] 1:1 chelate
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Fig. 6 Calibration curve; pH=3.0, at 600mpu
ol

S FF

Absorbancy
°

o

N o

TZF #& B

01 0|t 0.‘3 dll- u.'s- o.lé of'r 0.‘? [SEPN )
{TiO™1/(TiO™)+(MTB)

Fig. 7 Continuous variation method [TiO**]+[M
TB]=2.5x1074M _
A:A=600mg B :2=560my
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PH 2.8 049 WERIER K3bd MTB o k& Ti g

HEERd IA FEE FE metal ion Ao g+

7 7k, pH3,0LATFelAl MTB ¢ sl Cation

2 Th*, Bi*3 &qldl, ol & ol&x L &9 MTB

compex & HRI=2 Ti(IV)-MTB complex & %Y

Es REY A, BREFEE 2 Mot & veit

o, wehd AR = ol ol A L &
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Fig. 8 Slope ratio method

pH=3.0

Excess component : 1,2x10™4M

A,B: MTB varying (Ti excess)

C,D: TiO*" varying (MTB excess)
o ——at 600m[1, ...... [- S at 630,-““

2A {EMA== NHF, Ascorbic acid, EDTA %%
TiO™ € masking 3} 224 KER) HI HEFERL
get,

Table 1 Effect of foreign ions on the determination
of Titanium (IV)

Foreign | Materials | ﬁrrne?zgti:i Eénta' Absor-
ion added added (pg) | (ug) bance
30 0. 360
Ag* AgNO3 22 n 0. 360
Bi*t* Biy(CO3)3 48 ” 0.335
Ca** CaCl, 50 ” 0. 360
Co** Co(NO3) 2 13 ” 0.370
Cu** CuSO, 19 ” 0. 330
Cd** Cd(NOs), 112 ” 0. 355
Fe** FeSO4(NH) 2 61 ” 0.345
SO, 6Hz0
Fet**  [Fe(SOp)" 78 » | 0.34
I(ggo 250424
Mn** MnSO; 67 4 0.345
Ni** Ni(NO3), 13 ¥ 0. 350
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Ba** Ba (NO3)z 33 " 0,340 2) TiO**—MTB complex & pH 2.6~3.6 A}o] oA
;-]
The* Th(NO3)4 7}7&. RIEshe.
4H,0 23 ” 0.330 3) TiO**—MTB complex ¢ #HK-E mole ratior}
Zn*t ZnSO, 16 ” 0.370 )lz}rol;}" o mks
. 4 i0** 9] = complex 8 ;|
v KCr (5002 5 , 0,365 e " + complex s BEES BT
] 17122 Rele) MiEEe BBAZD < BESK
CN KCN 40 ” 0.360 (pH 3.0~4.0)¢ #A3E 7ol Fd.
CO47" Na;COj 12 ” 0. 360 5) Foreign cation 9] ghEE A9 Qi H#k&ion
CO NasCy04 29 ” 0.380 F ClIY, POy~ &2 KERY 24 #8E £
CsHsO7- | NagCegHs04- 64 ” 24
2H,0 2H,0 0.242 : BEEW
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