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Table 1  Pipe sizes of flow injection analysis
Reagent Inside diameter of Reagent Inside diameter of
& pump tube/mm( inch) & pump tube /mm( inch)
. NH, Cl
Sample / Standard 1.016(0.04) Ammonium ohloride buffer solution 0.889(0.035)
/NED
Sulfanilamide / Naphtyl )
ethylenediamine dihydrochloride 0.889(0.035) Carrier water( Deionized water) 1.016(0.04)
( NED)
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Fig.2 Comparation formodes of sample injection between traditional six—port valve and pipe
clamp valves
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2.2.5 543 nm ( LED) 1 cm o
2.2.6 100.0 mg/1L( ) : NaNO, (
) 110C 2h . 0.4926 g NaNO,
1000 mL 1 mL :100. 0 mg/L( ) : KNO, (
) 110C 2h . 0.7218 g KNO,
1000 mL 1 mL o
2.2.7 30 r/min 60 so V3
215 s 230 s V3 V4 V5 30 s
V3 v4 V5 o 310 s
120 s 28  /h,
3
3.1
0.8 mm
. 200.0 pg/L( ) (5 ~30 cm)
( 3),
o 60 s 10 ~20 cm
15 cm,
3.2
200.0 pg/L( ) 5 ~40 g/L
4, 5¢/L 10 ¢/L
; 10 ¢/L 40 ¢/L : 20 ¢/L
40 ¢/L (730 mV 1680 mV)
. 20 g/L .
3000 3000
5 28007 5 /
b 2600+ S 200p
8 ‘/)/% 3 1
B 2400t — = /
E /’4 g 2000} %
2200t
WO =15 20 25 30 13007570 15 20 25 30 35 40 30
SE IR Length of quota link/em TR BE C(Sulfanilamide)/(g/L)
3 4

i Fig.4  Change of peak area along with concentration of
Fig.3 Change of peak area along with length quota link o
sulfanilamide
3.3 NH,CI
200.0 wg/L( ) NH,Cl1
. 10 42 85 g/L NH,Cl pH 8.5, 5 NH,CI
NH,Cl
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Table 2 Reduction efficiency of Cu-Cd column for nitrate 5
-4
200.0 pg/LNO; 2000 pg/LNO; o\ kS
( ) icie =28
Calculated in N Calculated in N el"?co}::;lcy 5
Average 2444 2570 95.1 =
Standard 36 14 1.67 10 g/L 42 g/L 85 g/l
deviation C(NH,CD/(g/L)
RSD (% n=6) 1.5 0.53 1.8
3.5 . . 5 NH, Cl
0 ~ 1000 pg/L( )
6 Fig.5 Changes of baseline and peak areas with
the concentration of ammonium chloride
( 3) ° mm. Bascline, mm: Peak area.
r=0.9995,
S/N=3 1.8 4.8 pg/L ) .
3

Table 3 Regression analysis of calibration curves ande quantification limits for nitrate and nitrite

Linear regression

Correlation coefficient

( )

Limit of detection Linear range

Name equation (r) (pg/L) (pg/L)
Nitrite A =10.9710C + 143. 8022 0.9996 1.8 25 ~1000
Nitrate A =10.6967C +120.7756 0.9995 4.82 50 ~ 1000

RSD(  4).

0.74% ~4.02%;

4

94.5% ~105.3%; RSD

o

96.1% ~102.3%; RSD
3.13% ~7.85% -

o

Table 4 Recovery data( %) of nitrate and nitrite from spiked deionized water and seawater( n = 6)

Spiking level ( pg/L) ( Calculated in N)

RSD
Standard Average recovery and RSD 50 200 400
(%)
Average recovery for deionized water 9.1 97.5 98.6
RSD( %) 2.43 1.26 0.74
Nitrit
e N o L) 102.3 98.3 97.2
verage recovery lor seawater
RSD( %) 4.02 2.54 3.12
(%)
Average recovery for deionized water 96.2 95.7 97.4
RSD( %) 5.78 4.05 3.13
Nitrate
e _ (%) 94.5 105.3 103.7
Average recovery for seawater
RSD( %) 7.85 4.53 4.27
3.6
25 50 100 150
200 pg/L( ) 35%¢ NaCl 25 50 100 200 400 pg/L(
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) R 15 5
RSD 5% 25 we/L( ) RSD 5%
25 pg/L( ) 0
5
Table 5 Comparison of analytical results for nitrate and nitrite by instrument method and National Standard Method
. . . RSD RSD
) Concentration National standard method _ Instrument method _
Standard ( peN/L) (n=6) (% n=6) (n=6) (% n=6)
25 26.9 £3.3 5.18 23.5+2.4 4.37
50 52.7+2.7 3.72 47.4 £3.1 3.78
Nitri 100 105.9 £3.8 4.05 103.1 £3.5 2.16
itrite
150 140.5 £4.4 4.62 143.8 £7.2 2.98
200 195.3 £7.6 1.68 207.4 £8.1 2.57
25 27.3 £3.7 6.22 22.3+£5.4 8.07
50 53.1+3.8 4.25 46.7 £6.6 4.83
Ni 100 95.3+9.4 3.40 96.4 £5.8 2.59
itrate
200 195.2 +£11.4 1.72 193.6 £9.4 2.30
400 389.8 £13.9 1.83 391.8 £14.5 1.46
6 0.45 pm
6 o
o t a=0.05 n=6 f=10 tap
2.228. i ba p
6
Table 6 Comparison of analytical results for seawater by instrument method and National Standard Method
(n=6) (n=6) e
National standard method Instrument method Tests
Sample stations o . . . L .
Nitrite Nitrate Nitrite Nitrate Nitrite Nitrate
(png/L) (pg/L) (pg/L) (pg/L) (pe/L) (pe/L)
Offshore of Wu-si plaza 23.2+2.6 125.3 7.7 24.7 £3.7 121.6 5.8 0.890 1.030
Offshore of Sha-zikou 19.1+£3.8 139.1 6.4 21.4+£5.4 143.3 4.4 0.935 1.451
Offshore of Lu=un park 33.4+3.2 168.5 5.3 34.8£6.3 171.9 £3.4 0.532 1.449
Offshore of Shidao—en plaza 12.2 +4.9 98.4+£7.8 14.6 £4.4 89.3 +£8.9 0.978 2.063
Offshore of Mai—dao 31.5+4.6 175.2 £10.3 32.8£3.5 179.7 £7.8 0.603 0.935
Offshore of Huang-dao 53.2 £8.1 319.4 £15.6 55.1+6.3 325.6£9.6 0.497 0.908
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Determination of Nitrite and Nitrate-Nitrogen in Seawater by
Flow Injection Analysis Based on Quantificational
Pipe Clamp Solenoid Valves

HAN Bin"' CAO Lei' > ZHENG Li' SONG Zhuan-Ling' JIANG Feng-Hua' ZANG Jia-Ye' WANG XiaoRu '
"( First Institute of Oceanography State Oceanic Administration Qingdao 266061)
*( College of Fisheries and Life Science Shanghai Ocean University ~Shanghai 201306)

Abstract Using three pipe clamp solenoid valves to replace the traditional six-port valve for sample quota a
set of multichannel flow injection analyzer was designed for the determination of nitrate and nitrite in seawa—
ters. The construction of apparatus is simple and has potential to be used for analysis of nitrite and nitrate.
The sample throughput of nitrite and nitrate was 28 samples/h. The liner range of nitrite and nitrate was
25.0 - 1000 pg/L and 50. 0 — 1000 pg/L ( R=0.999). The detection limits of nitrite and nitrate were
1.81 pg/L and 4.82 pg/L. The recovery of nitrate and nitrite was 94.5% —105.3% . The relative standard
deviations for 200 wg/L of nitrate and nitrite was 1.3% —4.5% (n =6) . The results showed that there are
not significance differences between this method and national standard method in the t-test analysis. The
method is suitable for fast analysis of nitrite and nitrate in seawater.

Keywords Pipe clamp solenoid valves; Flow injection analysis; Nitrite; Nitrate
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