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Abstract In this paper, a new phosphate ion—sensitive electrode based on a cobalt wire has been successfully designed. The
electrode showed a relatively selective potentiometric response toward dihydrogen phosphate which seemed to originate from
the CoO layer covering the electrode surface. The response to phosphate at the cobalt wire electrode was depending on the
different activation time and activation solution. A linear response with a slope of —48.27 mV per decade was obtained in the
concentration range of 10~'~10~" mol/L with a detection limit of 2.27x10™ mol/LL and a R? value of 0.99, using a supporting
solution containing 0.025 mol/L potassium hydrogen phthalate. The electrode had a long term stability and reproducibility and
was also applied to the determination of phosphate in the tap samples with satisfactory results.

Key words cobalt; ion selective electrode; dihydrogen phosphate

[1-8]
o]
[1,3,6]
o o]
491
o o
(10]
N N o
o
[4-69]
o
1 12l
o
¢ b3 http://fjks.chinajournal.net.cn 027-87643502 hjkxyjs@126.com
2011-11-11 2012—-03-08
21007087, 20975062 2008ZRA06004, BS2010HZ030
1988— wushijiede@126.com * 0531-86180740

cikang@sdnu.edu.cn,



61 235

31
H2PO4_ COS
CoO (P01)2
: 600
--------------------------- a i1
’ 400 }
P e s b.4 s %
B U e s - - BRI
N
1.1 = I 10
PXSJ-216 ) 107 "
JB-1A _ 500 + o R R B
XS105DU) Pall Corporation 0 80 160 240 320
/ o s
P A () H 8 S, PO, H A i 7 il 26
®=2.0 mm 99.995%
KHP AR 9.9
KH;PO, AR o 2.2.1
1.2 H,PO,” 10°~107" mol/L
2 cm
0c 30 min.1 h.4 h.12 h.24 h.36 h H,PO,”
1h .
o 2
: H,PO,
0.3 pm,
0.05 wm ALO, ’
o 300 ¢ _
30 min
11
1.3 350 | ah
0.025 mol/L ;i :1
- 1]
0.1 mol/L KH,PO, § -400 | 36h
KH,PO, o |
Ag/AgCl
PXSJ-216 . 0065 Yy 30 s 0.0
0.025 mOl/L log[H,PO, ]
H,PO, Ag/Ag- B2 7 rp AN [ 37 £ I TR) S v o3 iy 1 G £ 52
Cl
1
2 . R
2.1 H,PO, ° 1 30 min
0.025 mol/L 1h (10°~107" mol/L)
H2P04_ o 36 h 10_5~
H,PO, 10°~10"" mol/L 107 mol/L o
N Y Y H2PO4_ 4 h
o 1 b . o
a C HzPO/{ 1073"' o 36 h
107 mol/L 1.14%10™° mol/L
d -36.61 mV/dec 24 h
H,PO,” 1073~107" mol/L —49.03 mV/dec

4.19x10™ mol/L 24 h

o



236 IRERTS B XK 35
1
30 min 1h 4 h 12 h 24 h 36 h
/mol-L™"  107~107" 107~107" 107~107" 107'~107" 107'~107" 107°~107"
/mV-dec” -39.10 -39.57 -40.41 -47.36 -49.03 -36.61
/mol L™ 1.70x10™ 7.74x107 3.55%107° 4.36x107° 4.19x107° 1.14x107
R’ 0.99 0.99 0.97 0.99 0.96 0.99
H,PO, .
300 —=— 30min
—=— |h
3501 o Tzhh
. 2 il = Sn
24 h . =
2.2.2 KHP 430r
H.,PO, A . . . .
0.025 mol/L -6.0 -4.5 Iog[;;::OJ_] -1.5 0.0
KHP 30 min.1 h.4 h, B3 KHPH AR [7] 37 1 I 7] 3 o 2 60 2 Y i B0 38
12 h.24 h.36 h 3
5 mV/dec 24 h
2 KHP (-48.63 mV/dec) 2.61x107°
mol/L o
(10*~10™" mol/L)
. 1h -49.76 24 h KHP .
mV/dec 4.78x10~ mol/L 1 2 KHP
36 h .
2.12x10° mol/L —10.95 2.2.3 KH,PO,
2 KHP
30 min 1h 4 h 12 h 24 h 36 h
/mol-L™"  107~10" 107~10" 107'~10" 107'~10" 107~10 107'~10"
/mV-dec” -44.25 -49.76 —47.95 -45.77 -48.63 -40.95
/mol L™ 2.97x107 4.78x107° 4.32x107° 6.26x107° 2.61x107° 2.12x107°
R? 0.98 0.98 0.99 0.99 0.99 0.99
0.025 mol/L
KHP 24 h 10* mol/L.  KH,PO, i 10min
10 min, 20 min,30 min.40 min, 300 it
50 min.1 h H,PO, 4 > -360 e
o 3 4 2 3 = -420
10* mol/L  KH,PO, idi
) 4 3 K s 30 _ s 0.0
log[H,PO, ]|
° B4 KHPO, A [ 3 £ I6F () %5 Fhy 4 i 1 4 A 69 55
KHP 24 h

10" mol/L  KH,PO, 20 min H,PO,”
—48.27 mV/dec.2.27x107° mol/L.,

KH,PO, o

2.3
H,PO,”



61 237
3 KH,PO,
10 min 20 min 40 min 50 min 1h
/mol - L™ 107~10" 107~10"" 107~10" 107~10" 107~10" 107~10"
mV-dec™ —-46.46 -48.27 -46.73 -38.40 —-42.36
mol-L™ 1.28x10™ 2.27x10° 2.56x107 7.29x107° 4.72x10° 7.01x10°
R 0.97 0.99 0.93 0.97 0.94
- 4
300 ¢
H,PO,~
» B 2350 F
(10™~107! mol/L) o 24 h
—49.03 mV/dec > -400 |
4.19x10~ mol/L = as0)
) .
KHP 24 h 10 S500 F f}\'1'247h+llf] dnul KIH‘PO E‘;‘ 20713};1
. —— KHPH124 h+1 KH.P
mol/L KH,PO, 20 min 550 Lm KHP124 h 10 Mol KR PO K 130 min
—48.97 mV/dec -6.0 -4.5 3.0 -1.5 0.0
. , ’ log[H,PO, ]
2.27x10 mOl/L R 0.990 P‘JS /1\ |” ﬂ'-‘? ‘f’t?’h‘ ?ﬁﬁ 1_. H)( |||l F"—‘ M ”|‘J
KHP 4 24 h 10™ mol/L
KH,PO, 20 min o 2.4
4

24 h+ 10™ mol/L

2th KHP - 21h KH,PO, 20 min

24 h+10° mol/L KHP 24 h+10™ mol/L KHP 24 h+10™ mol/L
KH,PO, 20 min KH,PO, 20 min KH,PO, 20 min

fmol-L™ 10710 10710 10710 107~10™ 107~10™ 107~10"
/mV-dec?  —49.03 ~48.63 —41.45 -38.50 -48.27 -48.28
/mol-L™ 419x10°  2.61x107 5.39x10° 2.65x107 2.27x10° 3.08x107
0.96 0.99 0.99 0.99 0.99 0.99
2200
° 0.025 mol/L
2250
H,PO, o 0.025 > 0P e— . .
mol/L KHP 24 h = oasot
10™" mol/L  KH,PO, 20 min 400 b
H,PO,” 107~10™" mol/L . ) . J . L .
-45
0 10 20 30 40 S50 60 70

10™"~10" mol/L

—48.27 mV/dec 2.27x10™ mol/L,

o]

10" mol/L.  KH,PO, 1h
6 o
107~102 mol/L  KH,PO,
3 -339.03£1.92 mV.
-389.23+3.89 mV. —-434.1+x1.45 mV
R.S.D. 0.57%.1.00%.0.33%
2.5
4
Ag/AgCl

H,PO,” 5

t/min

6 i B0 107 mol/L K H,PO, HE b B B i o B s g ik

o 94.7%~ 107.8%
o
5
/mol-L™* /mol-L™*! 1%
1 2.50x10™ 2.37x10™ 94.7
2 2.50x10™ 2.44x10™ 97.5
3 2.50x10™ 2.63x10™ 105.2
4 2.50x10™ 2.5%10™ 107.8
3
H,PO, o



238 IREERTS B K 35

[ 1

[1] Haberer J L, Brabdes J A. A high sensitivity, low volume
HPLC method to determine soluble reactive phosphate in
freshwater and saltwater[J]. Marine Chemistry, 2003, 82(3—
4): 185-196.

[2] Maria C, Orlando F, Emerson V, et al. Determination of
phosphate in natural water employing a monosegmented flow
system with simultaneous multiple injection[J]. Talanta, 2004,
62(3): 469-475.

[3] Bjorkman K, Thomson A L, Karl D M. Phosphorus dynam—
ics in the North Pacific subtropical gyre[J]. Aquatic Micro—
bial Ecology, 2000, 22(2): 185-198.

(4] . M].

, 1992.
Xu Kun—can, Wu Li—qing, Fu Tian-bao, et al. Marine Pol—
lutant Analysis[M]. Beijing: Ocean Press, 1992. (in Chinese)

(5]

[J]. , 2006, 25(3): 1-5.
Yuan Dong—xing, Liang Ying. A review on trace analysis of
orthophosphate in ocean environments[J]. Environmental
Chemistry, 2006, 25(3): 1-5. (in Chinese)

[6] Wu Jing—feng, Sunda W, Boyle E. Phosphate depletion in
the Western North Atlantic Ocean[J]. Science, 2000, 289
(5480): 759-762.

performance and minimization of silicate interference in
continuous flow phosphate analsis[J]. Talanta, 1999, 49(2):
293-304.

[8] Zhang Jia—zhong, Chi Jie. Automated analysis of nanomolar
concentrations of phosphate in natural waters with liquid
waveguid[J]. Environmental Science and Technology, 2002,
36(5): 1048-1053.

[9] Protor C M, Hood D W. Determination of inorganic phos—
phate in sea water by an iso—butanol extraction procedure
[J]. Journal of Marine Research, 1954, 13(1): 122—-132.

[10] .

[J]. , 2007, 33(1): 18-21.

Cheng Li-wei, Xu Hai, Chen Ming—da, et al. Review on

causes of entrofication of water body and its control mea—

sure[J]. Environmental Protection Science, 2007, 33 (1): 18—

21. (in Chinese)

(11] . M. , 1987.
Qian Jun—long. Environmental Chemistry [M]. Beijing: Bei—
jing Industrial University Press, 1987. (in Chinese)

(12] . [M].

, 1989.
National Environmental Protection Administration. Water
and Wastewater Monitoring and Analysis Methods[M]. Bei—
jing: China Environmental Science Press, 1989. (in Chinese)

[13] . [J].

, 2010, 29(8): 1-4.

Zhang Jun—jun, Yang Hui—-zhong. The current status of re—

search on phosphate ion—selective electrode[J]. Transducer

and Microsystem Technologies, 2010, 29 (8): 1-4. (in Chi—

[7] Zhang Jia—zhong, Fischer C J, Ortner P B. Optimization of nese)
B S S A e o
139 [31] s -UASB-A/O
[J1. , 2009, 35(10): 49-52. [J]. , 2008, 24(6): 34-37.

Li Ya—xuan, Han Gu, Li Zheng, et al. Application of
UASB -MBR-DTRO process in landfill leachate treatment
[J]. Water & Wastewater Engineering, 2009, 35(10): 49-52.
(in Chinese)
[29] , ; , . UASB-SBR-MBR
[J]. , 2009, 25(2): 62—
64.
Song Can-hui, Xiao Bo, Hu Zhi—quan, et al. UASB/SBR/
MBR process for treatment of leachate from MSW incinera—
tion power plant[J]. China Water & Wastewater, 2009,25(2):
62—64. (in Chinese)
[30] s s , .
[J1. , 2009, 25(4): 29-31, 34.
Zhang Lu, Li Wu, Gao Xing-zhai, et al. Design of treat—
ment engineering of leachate from waste incineration power
plant[J]. China Water & Wastewater, 2009, 25(4):29-31,34.
(in Chinese)

Wang Juan, Zheng Zhan—wang. Landfill leachate treatment
by evaporation and condensation—-UASB—A /O process[J].
China Water & Wastewater, 2008, 24 (6): 34-37. (in Chi—
nese)

[32] , , , .UASB MBR

[J]. ,2010,36(4):21—

22, 24.
Yuan Jiang, Xia Ming, Huang Xing, et al. Solid waste in—
cineration power plant leachate treatment by UASB and
MBR combinated process[J]. Industrial Safety and Environ—
mental Protection, 2010, 36(4): 21-22, 24. (in Chinese)

[33] , UASB-MBR

[J]. , 2010, 36(9): 43-46.

Hua Jia, Zhang Lin—sheng. Application of improved hybrid
UASB-MBR process for landfill leachate treatment[J]. Wa—
ter & Wastewater Engineering, 2010, 36(9): 43—46. (in Chi—

nese)



