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Comparison of the determination of TP and TN using national

seawater method and surface water method
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Abstract: The concentrations of total phosphorus ( TP) and nitrogen ( TN) in different salinity samples in Pearl River
estuary were determined by using national seawater analytical method and surface water analytical method respective—
ly. The accuracy and precision of the two methods were investigated and the concentrations of TN and TP in different
salinity were compared by using the two methods. The experimental results indicated that the two methods showed no
significant difference. But the seawater analytical method by using flow injection ( FI) showed lower detection limit
more environment friendly and higher efficiency than that of the surface water analytical method.
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; Tab. 3 Precision and accuracy experiments of the determination of TP
0.15 HIg/L 0.45 using surface water method (n =6)
mg/L 6 .
7
° /mg + L7 /mg + L7 RSD/( %)
° 0.150 0.153 +0.00310 2.0
0
1 2 0.450 0.452  0.00494 1.1
° 0.150 0. 146 +0.00351 3.0
35.0
1 0.450 0.441 +0.00502 1.9
Tab. 1 Longitude and latitude of the sampling site
4 (n=6)
Tab. 4 Precision and accuracy experiments of the determination of TN
1 0.310 22°40. 400" 113°42.085° .
using seawater method ( FI method) (n =6)
2 0.346 22°38.380" 113°43.965°
+
3 2.089 22°32.930° 113°44.705° /mg * L* /mg * L* RSD/( %)
4 2.577 22°31.950° 113°44.450° 0.500 0.512 +0.01442 2.8
0
5 3.318 22°31.235° 113°44. 120" 1.500 1.490 +0.01649 1.1
6 6.783  22°47.583° 113°35.45° 50 0 0.506  £0.01468 3.2
7 9.359 22°48. 400" 113°36.767" 1500 1512 £0.01703 2.3
8 14. 680 22°48.267° 113°36.533" 5 (n=6)
9 21.954 22°19.872° 113°47.904" Tab. 5 Precision and accuracy experiments of the determination of TN
5 ( ) using surface water method (n =6)
(n=6) +
Tab. 2 Precision and accuracy experiments of the determination of TP /mg * L /mg * L RSD/( %)
using seawater method ( FI method) (n =6) 0.500 0.505 +0.02019 4.0
0
+ 1.500 1.483 +0.02091 1.4
/mg + L7 /mg + L7 RSD/( %) 0.500 0.476 +£0.02136 4.5
35.0
0.150 0.152  %0.00429 2.8 1500 1479  #0.02269 3.9
0
0.450 0.453  +£0.00522 1.2 2.2
2.2.1
0.150 0.149 +0.00445 3.1
35.0 6
0.450 0.445  £0.00536 2.5 0.03 mg/L. 0.06 mg/L
0.0.50.1.00.1.50.2. 00 .
mg/L ’

97.3% ~103.8%
97.4% ~104. 6% 6

0.50 mg/L. 1.50 mg/L

7‘8 7 o

6 0
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6

Tab. 6 Standard addition and recovery experiments of determination of

TP using seawater method

/mg * L*

/mg * L1 RSD/( %) /mg+L' /(%)
0.03 2.5 0.163 101.5

1 0.310 0.133
0.06 1.9 0.194 102.3
0.03 1.1 0.099 101.5

2 0.346 0.069
0.06 3.8 0.131 102.6
0.03 2.9 0.078 100.5

3 2.089 0.048
0.06 3.6 0.110 102.6
0.03 3.6 0.112  102.9

4 2.577 0.081
0.06 4.0 0.141 100.3
0.03 3.5 0.067 99.6

5 3.318 0.037
0.06 4.1 0.096 98.2
0.03 2.4 0.092 97.3

6 6.783 0.063
0.06 4.1 0.125 103.8
0.03 2.8 0.144  103.5

7 9.359 0.113
0.06 3.2 0.173 99.4
0.03 2.6 0.100 101.1

8 14.68 0.070
0.06 3.5 0.130  100.7
0.03 3.7 0.043 99.8

9 21.954 0.013
0.06 4.5 0.075 103.5

7

Tab. 7 Standard addition and recovery experiments of the determination

of TP using surface water method

94.3% ~111.5%
90.5% ~108.7%

8

Tab. 8 Standard addition and recovery experiments of determination of

TN using seawater method

/mg L7
Jmg * L* RSD/( %) /mg+L* /(%)
1.0 4.1 2.957 99.8

1 0.31 1.959
1.5 3.5 1.418 94.5
1.0 3.6 2.917  106.3

2 0.346 1.854
1.5 4.7 1.536  102.4
1.0 4.8 2.685  106.4

3 2.089 1.621
1.5 4.1 1.523  101.5
1.0 4.6 2.590 97.8

4  2.577 1.612
1.5 3.2 1.415 94.3
1.0 3.5 2.602 111.5

5 3.318 1.487
1.5 3.9 1.548 103.2
1.0 3.8 3.585  106.9

6 6.783 2.516
1.5 4.1 1.442 96.1
1.0 3.8 3.788  108.7

7 9.359 2.701
1.5 2.9 1.533  102.2
1.0 3.9 3.469 107.9

8 14.680 2.390
1.5 2.6 1.434 95.6
1.0 4.5 1.990 105.1

9 21.954 0.939
1.5 3.3 1.496 99.7

9

Tab. 9 Standard addition and recovery experiments of the determination

of TN using surface water method

/mg L7

/mg * L* RSD/( %) /mg+L* /(%)
0.03 3.5 0.159 103.6

1 0.310 0.128
0.06 2.2 0.190 102.5
0.03 4.1 0.100 101.3

2 0.346  0.070
0.06 1.3 0.130 99.4
0.03 3.6 0.076  102.4

3 2.089 0.045
0.06 2.1 0.107  103.1
0.03 3.9 0.115 98.6

4  2.577 0.085
0.06 4.5 0.145  100.2
0.03 4.3 0.067 104.6

5 3.318 0.036
0.06 2.5 0.097 101.5
0.03 4.2 0.094 99.8

6 6.783 0.064
0.06 3.1 0.124 99.7
0.03 3.6 0.141 102.5

7 9.359 0.110
0.06 2.9 0.170  100.6
0.03 4.1 0.101 99.8

8 14.68 0.071
0.06 3.5 0.132 101.3
0.03 4.6 0.043  103.8

9 21.954 0.012
0.06 4.8 0.070 97.4

2.2.2
6
1.00 mg/L 1.50 mg/L

/mg + L7

/mg * L* RSD/( %) /mg+L* /(%)
1.0 2.9 2.888 97.6

1 0.310 1.912
1.5 4.6 1.385 92.3
1.0 3.9 2.920 102.8

2 0.346 1.892
1.5 4.2 1.467 97.8
1.0 4.5 2.538 105.1

3 2.089 1.487
1.5 3.5 1.509  100.6
1.0 3.4 2.454 95.8

4  2.577 1.496
1.5 4.5 1.358 90.5
1.0 4.6 2.608 108.7

5 3.318 1.521
1.5 3.8 1.521 101.4
1.0 4.0 3.573  105.3

6 6.783 2.520
1.5 4.9 1.439 95.9
1.0 2.8 3.720 106.2

7 9.359 2.658
1.5 4.1 1.434 95.6
1.0 2.2 3.435  106.1

8 14.680 2.374
1.5 3.0 1.445 96.3
1.0 4.7 1.961 105.6

9 21.954 0.905
1.5 3.9 1.497 99.8
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Tab. 10 Comparison of the determination of TP using seawater method

and surface water method

11
Tab. 11 Comparison of the determination of TN using seawater method

and surface water method

/mg+ L' /mg - L d; =%, d;?/107
% n=9 y, n=9 RSD/( %)
1 0.310 0.133 0.128 1.92  0.005 2.5
2 0.346  0.069  0.070 0.72  4.001 0.1
32,080 0.048  0.045 3.23  0.003 0.9
4 2,577 0.081  0.085 2.4  0.004 1.6
5 3.318 0.037  0.036  1.37  0.00l 0.1
6 6.783  0.063  0.066 2.33 9.003 0.9
7 9.350  0.113  0.110 1.35  0.003 0.9
8 14.680 0.070  0.074 2.78  ©.004 1.6
9 21.954 0.013  0.012 4.00 0.00 0.1
Y / 0.627  0.626 / 0.015 8.7
10
0.72% ~4.00% t t = 0.120

loos(sy = 2-306

/mg+ L' /mg-L? d; =x;%; d;?/107
RSD/( %)
% n=9 y, n=9
1 0.310 1.959 1.912 1.21  0.047 2.209
2 0.346  1.854 1.892 1.01  0.038 1.444
3 2.089  1.621 1.487 4.31  0.134 17.956
4 2.577  1.612 1.496 3.73  0.116 13.456
5  3.318  1.487 1.521 1.13  0.034 1.156
6 6.783  2.516 2,620  2.02 0.104 10.816
7 9.359  2.701 2.558 2.72  0.143  20.449
8§ 14.68  2.390 2.274  2.49  0.116 13.456
9 21.954 0.939 0.905 1.84  0.034 1.156
Y / 17.079  16.665 / 0.414  82.098
11
1.01% ~4.31% L t = 0.455
toos(s) = 2- 306
3
(1)
97.3% ~103.8%
97.4% ~104.6%
94. 3% ~
111. 5%
90.5% ~108. 7%
(2)
0. 2% ~
4.00% +1.01% ~4.31% t I =
0.120 t = 0.455 to.058) = 2-306
(3)
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