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Polarographic Adsorptive Wave Characteristics of Manganese-2-(5-Bromo-2-pyridylazo)-5-diethylaminophenol-
Octyl Polyethylene Glycol Phenyl Ether (5-Br-PADAP-OP) Complex

DU Fang-yan, DENG Bao-wei, ZHANG Ya, LIU Xiao-yan
(School of Chemistry and Chemical Engineering, Yulin College, Yulin 719000, China)

Abstract: In order to establish a simple and rapid method for the polarographic analysis of manganese, manganese-2-(5-bromo-
2-pyridylazo)-5-diethylaminophenol (5-Br-PADAP)-octyl polyethylene glycol phenyl ether (OP) system was studied by
linear sweep polarography. The results showed that in Na2B«O7-NaOH (pH 11.0) buffer solution, manganese-2-(5-bromo-2-
pyridylazo)-5-diethylaminophenol(5-Br-PADAP)-octy| polyethylene glycol phenyl ether (OP) complex at —0.73 V (vs. SCE)
could produce a sensitive adsorption wave. The second-order derivative peak current of the wave revealed a linear relationship
with manganese over the concentration range of 0.10—0.32 ug/mL (r = 0.9989, n = 10). The detection limit was 0.05 pug/mL.
Meanwhile, this adsorption wave was an irreversible electrode process, which could be verified by various electrochemical
methods. The electron transfer number was 2 and the effects of ions on peak current were also validated. This proposed method
was used for the determination of manganese content in rice with a recovery rate ranging from 94.1% to 101.0% and a relative
standard deviation of 1.9%.

Key words: manganese; adsorption wave; 2-(5-bromo-2-pyridylazo)-5-diethylaminophenol (5-Br-PADAP); octyl
polyethylene glycol phenyl ether (OP)
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Fig.1 Second-order derivative polarography map of manganese complex
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Fig.2 Effect of buffer pH value on peak current I,""
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Fig.3 Effect of buffer amount on peak current I,""

215  OP HI&EIf s
0.7+
0.6
0.5F

0.4¢

lﬂ% Ll:'/}ﬁ lp ”/HA

0.3 1 L . .
0.1 0.2 0.3 0.4 0.5

OP JiJ 4t /mL
El4 OP HEX R 1, KW

Fig.4 Effect of OP amount on peak current I,"
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Fig.6 Cyclic voltammograms
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Table 1 Maximum allowable limits of co-existing ions

%‘% K+ Na+ Coz+ Cr6+ Mgz+

Zn2+ Caz+ M02+ Cd3+ Bi2+ Fe3+ Ni2+

FeVFR I(ug/10mL) 1.1 2.0 0.5 0.8 0.5

0.6 1.9 0.1 0.5 0.5 0.3 0.4
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Fig.7 Effect of temperature on peak current 1"

WEHL L TuA

242 R

WK 7 R, 18 0~40°CIN, 255 1, bt
FR PR T WG K, MR EEIA ] 40°CRE, 1" ik F|
ORAY, RS TR, 1" 2R, RV EY
HAWE, MRS 70°CH, W RO AR B
t, WEWN.

0.85
0.80
0.75
0.70
0.65
0.60
0.55
0.50
0.45
0.40

WL 1T A

# L ) /s
B8 ik i A %o b FEL ¥R (T B TR

Fig.8 Effect of still time on peak current I,

243 FRIEEE] PR

255 L5 W R D8 P VB P A 0 S B — o TR ], X
SRR 2% G WA WO, - S T A S PR R BT A R
[F) 58 JCPRT s ARE il 22 6% 5 ) I O R R R AN I, G
B A REIR BT . Pl 8 B, g LA b L
HAJZE KT ETF, 6F0.20 g/l Mn2* ¢ 8s R W FLIR 1" 34
Bl K, R Ok 274 .
244 FARGHEAR K50

FEIE B LIS T, BRI N 0.32 ng/L B,
7t 0.20~0.60V/s Y6 [H A S 4fidi R, 25— Ak
CE TN PR CEREiiibt e <DL NTF: NP 1'% A = 4 W
A 1"/(uA/s?)= 0.009V + 0.3899, r=0.9986, H.IEH
P Ve Bt V3G K0 1
25 EWH RN E

R EE IR ik RNE SR ik A3 4 S b & (1) 5
5-Br-PADAP {2l bty 1:1.
2.6 IR VL

LR AT WIE R UG 206 55 W = 64.5mV, AR 04 55

ML T HRERE B2 T MK &R . Wae =2.44RT/(anF)8I(R 2 14
WHL T RIMFHEE, a 2R TEBRE, F L
WHEE, n 2B TEBE), £25TH, WHTHER
$ra=0.5, KM n =~ 2. e E AR SN HL T RS K
2o TERHE R, AR AR R R T 2 B AR
A, REAREW. X4 5 5-Br-PADAP-OP JLA7HT,
#E—0.73V (vs. SCE) A — RS, Hik, W]
PN HLE ) & Mn-5-Br-PADAP-OP Bt &4 Fi T e
Wi, 7F pH11.0 ¥ Na:B:O:-NaOH &y h T -
0.73V(vs. SCE) Zr A7 /=L 1) R B 26 5 W Bt o H Al

Mn?*+L — MnL?*

MnL? — MnL?%*ads

MnL?ads +2e —— Mn + L’

A L ONEAR: L BRI IR SR S
27 FESAHT

{HEAfFREX 1.0000q A B e (1) ROKAE i 1 2R DU G S M 31
Wik, N 10mL fER AT 2.5mL ma R, Ak,
WH /N KR ROE Y, eyl BnA sk
T, BURAAL 2050 5.0mL 0.1mol/L #EFRIKIR 2 X,
T 2.0mL ZE1RKIKIR 2 Ik, W HIG, /b s ik
fift, ARJGHFENB50mL HEMT, MmaiKER, #4.
HERf B fE 1) IR MT 10mL Eb g, 1.2
Jik L R, AR iR AR S, M 4 R
WE 2. HE2 A, A 94.1%~101.0%, AHX
PR 25 1.90% , 3R Bl & 75547 .

R2 OFEARIRE 5 R B AR B OA R

Table 2 Contents and spike recoveries of manganese in rice samples
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1 1.2303 3.0000 41734 98.1 1.24
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3 1.2325 3.0000 4.2625 101.0 1.07 1.90
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