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50 pmol/L ( ) 54 ¢/L o 130 g/L
<3 mol/L H,S0, 1.4 g/L 40: 40: 20 o
2.2
2.2.1 5 500 mL 00.20.40.6 0.8mL 50pn
mol /L 400 mL : 5.0 mL 1 mol/L NaOH
5 min 5 min 5 min, ( 8000 r/min) 40 min o
10.0 mL 0. 25 mol/L H,S0, ; 0.70 mL -H,S0, -
0.40 mL 54 g/L ;15 min 5 cm 882 nm
2.2.2 400 mL (A)
3
3.1 Mg(OH) ,
Mg( OH) , o 9 12 14
NaOH 40: 1 80: 1 0.60
250: 1.75. 9 2PO; " 1000 x g
0.55
60 min 50 ml ’
12000 X g o 20 1500 A 0.50F
xg 250 mL 10 mino
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040
400 mL.  NaOH 80: 1 140:1 120:1_100:1 80:1  60:1  40:1
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3.2 1 NaOH
Fig. 1 Effect of volume ratio of sea water sample
’ and NaOH solution on Mg-induced coprecipitatin
( MAGIC)
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Fig.2 Effect of centrifugation speed ( a) and centrifugation times ( b) on MAGIC
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3 6 (4.88 £0.29) nmol /L.
3.3
Mg( OH) ,
H/Mo 60 ~80 " . g HCl Mg( OH) ,
: Mg( OH) , H/Mo  ; H/Mo 60 ~ 80
Mg( OH) , ( >30 min) .
H,S0, Mg( OH) , H,S0, Mg( OH) ,
H/Mo
:10. 0 mL 0. 25 mol/L H,S0, Mg( OH), 0. 70 mL.
Mg( OH) , 5 ~10 min H/Mo 70 ~80
3.4 N
10 nmol/L 6 (10.06 £0.72) nmol/
L 2.4 nmol /L. ( 10 nmol /L) 5
o (0.02 pmol/L) ' .
20.0 40.0  60.0 nmol/L
o 97.2% ~100.9% ( 1) . 5
20.12  80.1 nmol/L 4.8% 2.1%
( +10%) ' .
PO; " 5 ~100 nmol /L . y =0. 0028x — 0.
005 R =0.9984.
1
Table 1 Recovery of phosphate
Background PO; ™~ added Found Recove
Sea water sample ( nmﬁl/L) ( rjmg?/]i)e ( nmol /L) (%) v
5.1 20.0 25.0 98.0
No. 1 5.1 40.0 45.1 100.0
5.1 60.0 65.0 99.8
10.8 20.0 30.5 97.2
No.2 10.8 40.0 50.9 100.9
10.8 60.0 70.8 100.0
3.5
0~200 m o 2008 20
CTD-rosette o 0.45 pm 500 mL
7 2, 100 m
75.0 nmol /L; (2 ~30 m) 20.0 nmol /L. MAGIC
2
Table 2 Concentrations of phosphate in upper water column in the West Pacific Ocean
Concentration of phosphate ( nmol /L)
Depth (' m) Arog01 POO01 PO03 MC02 MCO03
2 17.47 19.82 14.41 9.15 17.41
30 23.00 19.53 6.83 8.15 13.30
50 18.88 29.29 13.69 7.60 42.36
100 72.29 39.12 43.22 12.12 55.01
200 161.10 123.98 99.21 56.23 106.98
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Determination of Reactive Phosphate in Nanomolar Level in
Sea Water with Mg( OH) , Co—precipitation

XU Yan-Qing GAO Sheng-Quan CHEN Jian¥Fang" WANG Kui
JIN Hai-Yan YUAN Liang-Yin LI Hong-Liang
( Second Institute of Oceanography State Ocean Administration Laboratory of Marine Ecosystem and
Biogeochemistry State Ocean Administration Hangzhou 310012)

Abstract PO, in seawater was co-precipitation by the formation of brucite Mg( OH) , initiated by the
addition of NaOH. The precipitate was collected by centrifugation and dissolved in acidic solution for the de—
termination of soluble reactive phosphorous ( SRP) with classical phosphomolybdic method. Based on other
previous study the experimental parameters and conditions including the volume of reagent centrifugation
speed and time kinds of acid H/Mo ratio were optimized. A part of H,SO, in mixed reagent was used for
dissolved precipitate not only to keep the same medium with following phosphomolybdenum blue procedure
but also to speed greatly precipitate dissolved and reduce the high H/Mo ratio in solution before. Under the op—
timized conditions the recoveries blank and limits of detection of the proposed method were 97. 2% - 100.
9% (4.88 £0.29) nmol/L. and 2.42 nmol /L. respectively. The RSDs ranged from 2. 1% to 4.8% for the
seawater samples. The method had been used to determine the concentrations of phosphate in the upper water (0
—200 m) of the Pacific Ocean successfully.
Keywords Reactive phosphate; Low-evel phosphate; Magnesium-induced co-precipitation; Oligotrophic ar—
ea
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