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Tab.l Some main methods, principles, and characteristics for the determination of '°N labeled NO3;
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NH No. NO; 0.1 pmol/L, : Lin et al, 2021
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Fig.1 A simple process for the determination of 15NO; in "*N-enriched samples based on the double reduction system of cadmium

column and aminosulfonic acid combined with membrane injection mass spectrometry
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Tab.2 Influencing factors and conditions for determination of 15NO; by membrane injection mass spectrometry based on cadmium

column and sulfamic acid double reduction (SA) system

NO, NO, 0 1 2 5 8 10pumol/L
SA 05 1 2 4 8 16 20mmol/L
SA HCl 0 0.1 02 03 05 06 1molL
SA 10min 20min 30min 1lh 2h 4h 6h 8h
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5NO; 1 10 pmol/L 4
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1.3
_ _ 3
15NO; 1SN0,
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0 5 10 15
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SA N _ _ _
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SA- 10 min 20 min 2019 515 08:30 ( )
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1.4 ;
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N, A*N,/EN, , PNO, “NH,CI , , PNH} 100 pmol/L
, , 10 mL 0,1,2,4 7h
10 mL, 0.22 um
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Fig.2 Working curves of NO; passed through the column (a); NO, passed through the column (b); NO, not passed through the

column (¢); 14NO; and 15NO; passed through the column (d)
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Fig.3 The signal ratio A”N,/EN, variation from 15NOE to *’N; (a) and 15NOE conversion (b) under different sulfamic acid (SA)
concentration (0.5~20 mmol/L) and acidity (expressed as HCI concentration O~1 mol/L)

0.020 23
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Fig.4 The change of test signal with time on the reduction test -
of 10 pmol/L '*NO; by cadmium and 15 mmol/L SA (1 mol/L (n=4), ATN,/ZN,
HCI) reagent 1.1% 0.3% 3
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Fig.5 Determination of linear range of 15NO; by cadmium

column reduction-SA reaction

Fig.6 Working curve of determination of 15NO; by cadmium
column reduction-SA reaction (0~10 pmol/L)
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DETERMINATION OF 1SNOE IN "'N-ENRICHED WATER SAMPLES BASED ON

DOUBLE REDUCTION SYSTEM IN MEMBRANE INJECTION MASS
SPECTROMETRY

LUO Chang'*?, SONG Guo-Dong"?, LIU Su-Mei"?

(1. Frontiers Science Center of Deep Ocean Multispheres and Earth System/Key Laboratory of Marine Chemistry Theory and
Technology, Ministry of Education, Ocean University of China, Qingdao 266100, China; 2. Laboratory for Marine Ecology and
Environmental Science, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China; 3. College of
Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China)

Abstract The nitrogen cycle in the ocean is one of the hot fields of marine biogeochemistry, and nitrification process
is a key part of the nitrogen cycle. Accurate acquisition of nitrification rate is very important to understand marine nitrogen
cycle. The °N labeled isotope technique is currently the most widely used method for determining the rate of nitrification
in the world. The core of the method is to accurately determine the concentrations of 15NOE and/or 15NO; in the
""N-enriched sample. However, the current methods generally have problems of long test time, high cost, large sample
volume, and high detection limit. A robust and fast method was developed to determine the 15NO; concentration in the
""N-enriched sample with the double reduction system of cadmium column reduction and sulfamic acid (SA). All the
15NO; is converted to N, and the *’N, can be easily measured by membrane injection mass spectrometer (MIMS) with
low cost and small volume. The specific method determined by the condition optimization experiment is: first, the 15
mmol/L SA (dissolved in 1 mol/L HCIl) as the reaction reagent remove the original NO,, 15NO; is reduced by a
cadmium column, and the 15 mmol/L SA (dissolved in 1 mol/L HCl) is added to the solution with a reagent: sample =1 : 60
(V/V). The produced 29N2 can be measured by MIMS, and the original concentration of 15NO; can be derived from the
signal of *’N,. The method has a detection limit of 0.05 pmol/L for 15NO; , a linear range of 0~40 pmol/L, and a precision
of 0.3% (at 10 pmol/L), with no salt effect. The potential oxidation rates of 'NH} and '"NO, in the 0-10 cm layer of
the sandy sediment of Qingdao Shilaoren were 0.08~0.17 nmol N/(cm3-h) and 0.53~1.56 nmol N/(cm3-h) with the method,
respectively. The established method in this study can be applied to determine the potential rate of nitrification in
sediments.

Key words "N enriched sample; nitrification; sulfamic acid; membrane injection mass spectrometry



