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Fig.1 Schematic of a submersible potentiometric probe for on-site measurement of nitrate in seawater'>
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Fig.2  Working principle of the in-line acidification method based on cation exchange between the sample and

membrane phases ( R™ stands for cation exchange sites) "’
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oA — 2 A AT, TR SR BE A, R AR S5O AR T — el i K R R £ T A
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RAH LS RAFAIRIE R R o 17T LI R0 S K T4 85 i s i, ml 10 7K rb 22 28009 0 iy
WEI, Chaneam %74 v 25 A 3 ik o A A% R S5 S TR S e T RGSS &, 0TIk R R B
T T 5 P 2 2801 RIS, v e 2 R R I R AV LR 2 ~ 30 wmol/L, K BR 1. 85 wmol/L, %
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Fig. 3 (A) Schematic illustration of the solid-contact potentiometric sensor for total ammonia nitrogen
(TAN); (B) Components of the electrode: a. glassy carbon electrode coated with an ion-to-electron
transducer, b. ammonium-selective polymeric membrane, c. buffered PVA hydrogel film of pH 7.0,

d. hydrophobic gas-permeable membrane, e. Ag/AgCl electrode; (C) Schematic diagram of potentiometric

sensing of the developed solid-contact ammonia nitrogen sensor'**’
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PMo,,0}; + nH*+ ne”— [H PMo,,0,, ] (6)
FRAE R EE, Quintana 25 38 5k ] 2 BEERER AR Sl v I AR TR 0B TR e 8y , ) i R L A9 X6 s
o AE A B EH TR R AT H AL 2 43 AT, i T IR X BE R R A MR UYE R 1 ~ 20 pumol/L, £ HH R
0.3 pmol/L, HF /K PFAERERRER , fEIREL 1T S IR $h A= A RESHFR SR 25 &1, & MU EH R R TH AE , IR It
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Fig.4 Schematic diagram of the electrochemical cell based on the membrane technology for the reagentless

determination of phosphate in seawater*

S AL A AL A R B AR ER 25 B W) AL A A DN VR RE | WF 5T & 56 T INREAOR B BB SR T 2 Fif
5 ARG ST, AN, Talarico S5 FHT 5k M 24 KA b6 Wi 2 150 E10 R PR AR, T Ay 2 ) FL A PT L) A
ZINERITEE I FRL T s SR B PR R A 45 0, 1225 YR S R A PR R A A IS B 9 0.5 ~ 100 pmol /L, 4 H BR
0.1 wmol/L, Wei &5V Ry T 3de J5 S0 f A1 SR A TP A FL A T 114 2 D) DR eh A, £ B o D S A A 2
S L S L, AR A A A DN B AR R AR I P LA B e 43 A, O ELIZ A A H AT B K ok JBE N6 2
SR APERE , T LU T e /K B R ER A UL A DU

NS, Figueredo 547 i85 1 BT bt/ \ SRR AR 18 1 (0 YAk el A FH 100 s Wik 46 (€1 5) .

‘ Drying ’
’ %ode cut

-
o« 3

[H,PMo,,0,] H*+H,PO,
= e
o 2
g ,
&

[H,PO,1/nM

t/ pA

k

b Glass tray # Graphite+PVC+BEA+THF ® [N(CH,),],Mo,0,,

FS ek /\BH R ER A6 1) Y ek b A0 sl s R P
Fig.5 Schematic diagram of the preparation of a plastic electrode decorated with an

alkyl Mo-polyoxometalate "
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FE R W I AE N AN [R) R FH e, W RERRER 9 G A I R4 0. 5 ~ 135. 0 pmol/ L,

DL AIFSE R 224 o Tl ORE h BOB SO0 /K H B RE R R AG I, o4 A BB B Vg K SRS W, Barus 45
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Vg, Rk R R A L A A , A A T R e A 5 S I S I Y SR AN AT, R BEIERN I, Legrand 457 X
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Fig. 6 Schematic diagram of the electrochemical sensor for detection of silicate in seawater ™
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Recent Advances in Electroanalytical Methods for
Determination of Nutritive Salts in Seawater
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Abstract The nutritive salts in seawater are essential for the growth of marine phytoplankton, and their
contents can make impacts on ocean primary productivity and marine ecosystem structure. Therefore,
monitoring the concentrations of nuitritive salts in seawater is of great importance for evaluating the
contamination of seawater and promoting the environmental protection in ocean and coastal zones. Compared
with other analytical methods for nutritive salts, electrochemical methods show many advantages such as easy
use, high sensitivity, good selectivity and rapid analysis. This article reviewed the recent advance in
electroanalytical methods for detection of nutritive salts in seawater, including nitrate, nitrite, ammonia
nitrogen, phosphate and silicate. The detection principles and the practical applications of these methods were
described. Additionally, this review provided an outlook of the further development in this field.
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