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Na, CO; /NaHCO, 1 mL o 0.05 ~5.00 mg/L
0.10 ~10.0 mg/L 0.9999  0.9998
3.60 4.57 pg/L; ( RSD) 4.9% 4.1% 95.
0% ~105.0% 93.0% ~103.0% - 4.2%

( GB11894-89 (GB11893-89)

1 .
1 23 .
o * (GB11893-89) -
° ( GB11894-89) .
. GB11893-89 0.01 mg/L 0.
08 mg/L o,
78 . 9 .
2
2.1
( DIONEX) 1CS-900( MMS ) ; DTPEMS800 (
) ; ZW28DI15W( Y) 7550 ( ) ; o
1.00 g/L ( ); 1.00 g/L NO;
( ); ( )
( ) ; Na,CO, NaHCO,( ) .
2.2
( DIONEX) ICS-900 AS23 AG23 ASRS-300
DS5 . : Na,CO,/NaHCO, =4.00/0. 80 mmol/L :1.00 mL/min; : 40
mA; 23 min; 1 mL. N o
2.3
2.3.1 42.3960 g Na,CO,  6.7208 g NaHCO,( 105 <C 2h
) 1000 mL
20110731 ;20110943
( No. 20084)
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( ) o Na,CO, 0.40 mol/I. NaHCO, 0.08 mol /L. 10.00 mL
1000 mL Na,CO; 4.00 mmol /L
NaHCO,  0.80 mmol/L.  CO; o
2.3.2 N 10. 00 mg/L o 20.00 mg/L
o 0.10 0.50 2.00 10.0 40.0 mL
0.50 2.50 10.0 25.0 50.0 mL 100 mL
/ 0.01/0.10 0.05/0.50 0.20/2.00 1.00/5.00 4.00/10.00 mg/L o
2.3.3 5 17
2* 3* 4* 5* o
0.45 pm o 24 h,
10. 00 mg/L 50. 00 mg/L o
0.50 mL 1 mL 100 mL / 0.05/0.50 mg/L
N o / 0.20/2.00 1.00/5.00 4.00/10.00 mg/L N
2.4 N
- . PO}
NO; N o 1 o
- ( - OH) oo,
310 nm (-0) H,O, -0 H,O0,
PO;" NO; o
Na, CO, /NaHCO, PO;” NO;
. PO;" NO; H,PO, HNO, Na,CO,/NaHCO,
H,CO, . PO,  NO;
Kkt agggﬁﬁm %ﬁfﬁﬁ'ﬁfﬁﬁ REMNEN | BT | apaK
Natural Various forms UV-ozone ‘[‘@ﬁﬁfﬂ“ fon . T
water sample | of nitrogen and combined Tt chromatographic | Content of
phosphorus- MR Highest valence analysis total P and
— .| containing _ ,|oforthophosphate| | N
compounds and nitrate
1
Cheme 1 Flow chart of total phosphorus ( TP) and total nitrogen ( TN) determination
2.5
N o ( - OH)
10. 00 mL
25 min o 5 min
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3
3.1
3.1.1
o 25 100 500 1000 pL
o 1 mL o
1 mL
3.1.2 Na, CO, /NaHCO, 4.00/0.50 4.00/0.80 4.
50/0.80  4.50/1.00 mmol/L 1.00 mL/min
(R,) . (R) (A) 1. 4.00/0.50 mmol/L
O 3 1 .
PO, Table 1 ~ Retention time resolution and peak area of total phospours
(TP) at different concentrations of eluent
PO?{ Aluent
Na, CO; /NaHCO Retention time . Peak are:
o 4.50/1.00 ( lm}nol/L) 3 (nnlurr:) m Resolution ( HZ II;lirn)d
mmol/L 4.00/0.50 19.82 2.03 0.60
PO;”  SOi 4.00/0.80 19.69 1.72 0.61
R 4.50/0.80 19.43 1.38 0.61
4.50/1.00 9.38 .26 0.58
Na,CO, /NaHCO, 4.00/0. 80 mmol /L, 07 : : >
ASRS-300 N o 30 mA
o 50 mA °
40 mA o
3.1.3 . . o
Na, CO, /NaHCO, =4.00/0. 80 mmol/L 0.60 0.80 1.00 1.20 1.50 mL/
min N o
1.50 mL/min o
o 1.00 mL/min o
3.2 N
/ 0.01/0.10 0.05/0.50 0.20/2.00 1.00/5.00 4.00/10.00 mg/L
o 19. 64 min
( RSD) 1.6%; 13.24 min (RSD) 2.0% .
1 o 2 o
2
Table 2 Linear range and regression equation
Substance of Linear range Regression Correlation R;D Detection limit
determination (mg/L) equation coefficient (%) (pg/L)
Total phosphorus ( TP) 0~4.0 Y =3.6443X -0. 0829 0.9999 1.6 3.60
0~10.0 Y =18.7846X -2.3222 0.9998 2.0 4.57

Total nitrogen ( TN)

Y: ( Peak area mm?); X:

( Concentration mg/L) o
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3.3 N
/ 0.05/0.50 0.20/2.00 1.00/5.00 4.00/10.00 mg/L
2 5
3 o
100 _ 250
wn S0F a . v 125F
= S o %
o
T T —— O T - —
0 5 10 15 20 25 0 5 10 20 25
t/min t/min
1 2

Fig.1 Chromatograms of total phosphorus ( TP) and total Fig.2 Chromatograms of TP and TN in water sample

nitrogen ( TN) standard solution 1. TN (5.00 mg/L); 2. TP (1.00 mg/L).
1. TN(2.00 mg/L); 2. TP(0.20 mg/L) .
3 (n=5)

Table 3  Determination results of conversion rate and precision( n =5)

Phosphorus Average Conversion RSD Nitrogen Average Conversion RSD
No. content found rate of TP (%) content value rate of TN (%)
(mg/L) (mg/L) (%) (mg/L) (mg/L) (%)
1 0.05 0.05 100. 00 4.87 0.50 0.51 102.0 3.2
2 0.20 0.21 105.00 3.68 2.00 2.02 101.0 2.2
3 1.00 0.99 99.00 0.49 5.00 5.00 100.0 4.1
4 4.00 3.98 99.50 0.38 10.00 9.99 99.9 3.5
4 . 0.2 1.0mg/L  KH,PO, 1.0
2.0 mg/L. NaNO, 4 o
4
Table 4 Recovery of standard addition
o Phosphorus Nitrogen Added of TP Added of TN Found (me/L) Recovery (%)
(me/L) (mg/L) (mg/L) (mg/L) TP N TP N
0.20 1.00 0.26 1.52 105.0 102.0
! 0.05 0.50 1.00 2.00 1.05 2.51 100.0 100.5
2 0.20 2.00 0.20 1.00 0.41 2.98 105.0 98.0
1.00 2.00 1.20 4.02 100.0 101.0
3 1.00 5.00 0.20 1.00 1.19 5.99 95.0 99.0
1.00 2.00 1.99 6.91 99.0 95.5
4 .00 10.00 0.20 1.00 421 1103 105.0  103.0
1.00 2.00 4.99 11.86 99.0 93.0
3.4 5
5 ( 2.3.3 ). Table 5 Determination results of TP and TN in environmental water
samples
- 1 Method 1 This method
Water TP TP Relative deviation
samples  (mg/[) TN (mg/L) TN (%)
° 1* 0.34 9.93 0.33 9.88 2.9 -0.5
5. 2* 0.24  7.62 0.25  7.50 4.2 1.6
3. 4 5 3* 0.10 3.69 0.10 3.71 0 0.5
4* 0.06 6.28 0.06 6.26 0 0.3
5% 0.45 9.15 0.46 9.04 2.2 -1.2
° 4.9% Method 1: ( Wuxi Environmental Monitoring Cen—

tral Station) o
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95.0% ~105.0% ; 4.1% 93.0% ~103.0%

2.9% ~4.2% o
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Determination of Total Phosphorus and Nitrogen in
Water by Ion Chromatography

DING MingJun"  YANG Hui-Zhong
( Key Laboratory of Advanced Process Control for Light Industry
Ministry of Education Jiangnan University Wuxi 214122 China)

Abstract An ion chromatography combined with ultraviolet-ozone oxidation procedure was proposed for de-
tecting total phosphorus( TP) and total nitrogen( TN) simultaneously in water samples. The mixed solution of
Na,CO,/NaHCO, was used as eluent and the samples were injected with 1 mL large volume loop directly.

Under the optimal conditions TP concentration displays linear relationship in the range of 0.05 —5.00 mg/L
and TN concentration in the range of 0. 10 —10.00 mg/L. The correlation coefficient of curve was 0. 9999 and
0.9998 respectively. The detection limit of TP was 3. 60 pg/L and that of TN was 4.57 ug/L. The relative
standard deviations ( RSD) of TP and TN were less than 4.9 and 4. 1% respectively. The standard addition
recoveries of TP were from 95.0% to 105.0% and those of TN were from 93.0% t0103.0% . The relative
error for the analysis of natural water samples to the standard were less than 4.2% . The method proposed has
good selectivity and high sensitivity as well as precision. The determination results agree well with those ob—
tained by the National standard method.

Keywords Ion chromatography; Ultraviolet-ozone oxidation; Total phosphorus; Total nitrogen
( Received 31 July 2011; accepted 13 September 2011)



