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29 : sEFol ofste] FAYx W E IUEE APsiach NH3-NHCl 934
o (pH 10.5)9l 4] 2-(5-bromo-2-pyridylazo)-5-(N-propyl-N-sulfopropylamino)aniline2 ZHHE
9} 44 2EL PP o] FAEe] HAFFT AL 546nmel 1, EFFAGE 58000 L
mol™! em7'e|td, FESL HAZAL 0.1-0.6ppm BN AHFAFE Rgw, H2gHAE
25ppbsich. AA EE& 8 21+ 0.5ppmell dldled +0.72%A 1, A8 H 3 EEE= 60 samples hr™!
gt of] 7pA] efel 23 gol o] wa EE ARG A, Ni(ll), Cu(ll), Fe(ll) s CNo)
Fol W& stge) zelvh A S 8o 1.0x103M EDTA £48 Y3224 Fol25e]
g AR 5 sl

ABSTRACT : Spectrophotometric determination of cobalt by flow injection method is
described. 2- (5- Bromo-2- pyridylazo) -5- (N-propyl-N- sulfopropylamino)aniline rapidly forms
a water-soluble complex with cobalt in NH3 - NH4Cl] buffer solution at pH 10.5. The absorp-
tion maxima of this complex is at 545nm with molar absorptivity of 58000 L mol™ ecm™.
The calibration curve of cobalt is linear over the range of (.1 to 0.6ppm and the detection
limit is 25ppb. The relative standard deviation is +(.72% for (.5ppm and the sampling rate
is 60 samples hr'. The interfering effect of some cations and anions was investigated. Ni
(0), Cu(ll), Fe(Ill) and CN- interfered severely. The interfering effect of these matallic
ions could be decreased by adding 1.0 x 10M EDTA solution to the carrier stream.
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Figure 1. Schematic diagram of flow injection system
for the determination of cobalt.

CS : Carrier solution (0.1M HCI)

RS : Reagent solution (2.0x10~M 5-Br-PSAA,

pH=10.5)

EDTA : 1.0x103M

Pa and Pb : Pump, flow rate (Pa 1.44mL

min~', Pb 0.8mL min™!)

Rj and Rz : Reaction coils (R, 0.5mm i.d. X

50cm ; Rz, 0.5mm i.d. X 25cm)

I : Six-way valve sample injector

S : Sample

BPC : Back pressure coil (0.25mm i.d.x

100cm)
D : Spectrophotometric detector
Rec : Recorder
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Figure 2. Absorption spectra of 5-Br-PSAA[1] and

Co-5-Br-PSAA complex|2].
Cobalt : 5.0x10*M
[1], Reagent : 2.0x10-°M 5-Br-PSAA,
(2], Reagent : 4.0x10°M 5-Br-PSAA,
pH=10.5, Reference : Water
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Figure 3. Effect of pH on the peak height of Co-5-Br-
PSAA complex in FIA system.
Cobalt : 0.5ppm
5-Br-PSAA : 2.0x107M in 0.5M NH3-NH4Cl
(pH=10.5)

Flow rate : 1.44mL min™!
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Pigure 4. Effect of 5-Br-PSAA concentration on the

peak height.
Cobalt : —ll— : 0.5ppm, —A — : 1.0ppm
—%— ! 1.5ppm, [~ : 2.0ppm
Other experimental conditions are same as

Figure 3.
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Figure 5. Effect of the reaction coil length on the
peak height.
Cobalt : —W— : 0.4ppm, Y S
Other experimental conditions are same as

. 0.8ppm

Figure 3.
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Figure 6, Calibration curve for cobalt.
5-Br-PSAA : 20%107M in 0.5M
NH4Cl-NH;3 buffer (pH=10.5)

Flow rate : 1.44mL min™!
n=6, r==0.9993, slope=12.43cm / ppm,
intercept =0.083cm
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Figure 7. Calibration curve for cobalt with EDTA.
Experimental conditions are same as Figure 6,
EDTA : 1.0x10°M
n=>5, r=0.99950, slope=12.43cm / ppm,
intercept =0.04cm
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Al 88t £urE EAo) 1.0x10°M EDTAE R 1
s3] T3 F9-2 o, Ni** & 10ppm(2081), Cu’*,
Fe'*2 (10)7}7] Wbl S} A A2 5= sl o,
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1. iﬂggsﬂr 5-Br-PSAA¥ 1 : 2 v)9) 288 A5t
pH 10~11 H ¢l A Hl FF 2§ Jepyed, o
o tHE ol FroAL 545nmel T, B-FBA T
58000 L mol™ em™ it}

CRHEA - 0l 5H

Tuble 1. Effect of interfering ions on the determi-
nation of 0.5ppm of cobalt.

Interfering Amount added Error
ion (ppm) (%)
Ni‘* 0.05 +0.8
0. +3.0

0.2 +104

Cu’t 0.05 +0.3
| 0.1 +2.38

I 0.2 +6.2

Fe™™ ‘ 10 +1.7
5.0 +6.1

Mg*" 5.0 ‘ ~2.0
10.0 ; +7.8

Zn** 5.0 ‘ +0.1
10.0 i —~2.0

Pb** 5.0 | +1.2
10.0 \ -30

cd** 5.0 ‘ +14
10.0 ’ —2.3

Cca”™" 10.0 +0.2
50.0 [ +138

F 100.0 ‘ +0.6
I 1000 | ~16
SCN~ 100.0 -16
103" 100.0 +0.4
cr 100.0 +0.2
HPO4~ 100.0 +12
Br~ 100.0 +0.2
Tartrate 100.0 +0.1
Oxalate 50.0 +0.3
104~ 5.0 +0.2
CN~ 0.05 ~24

The tolerance limit was taken as the amount which
caused an error of +3% on the cobalt peak height.
Average was taken for three runs on 0.5ppm cobalt
sample.

2. FWE Akl N A 208 2AE A3, kg
Alekql 5-Br-PSAAS] FEE 2.0x107M, uteaY
2] #Holi 50cm ¥ Ao FEHEE L4MmL
min 't}

3. ZHE FFA) R 05ppmel & ) EFHxE=
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Table 2. Effect of interfering ions on the determi-
nation of 0.5ppm cobalt with 1.0x103M EDTA.

Interfering Amount added Error
ion (ppm) (%)
Ni*t 1.0 +0.3

10.0 +2.4

Cu*™ L0 +1.0
5.0 +1.8

100 -+7.0

Fe** 1.0 +0.5
5.0 +2.8

Mg** 25.0 +1.8
50.0 —2.8

Zn*t 10.0 -1.0
100.0 ~2.6

Pu** 25.0 ~0.8
500 -2.8

100.0 ~9.6

ol 50.0 -0.8
100.0 ~1.8

Ca™" 50.0 +1.1
100.0 +1.9

The tolerance limit was taken as the amount which
caused an error of +3% on the cobalt peak height.
Average was taken for three runs on 0.5ppm cobalt

sample.

+0.72%, %A (S/N)& 25ppb B A8 He|%
E& 60hr )
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