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Abstract

To elucidate detail distribution of dissolved organic nitrogen (DON) and dissolved
organic phosphorus (DOP) in the ocean, simultaneous decomposition method of DON and
DOP was investgated. Sodium tetraborate decahydrate (Na,B,0,) and potassium
peroxodisulfate (K,S,0;) were used as a oxidizing regent for the decomposition of DON and
DOP. The concentration of K,S,04, the removal of chlorine gas, decomposition temperature
and time, the ratio of Na,B,0,/K,S,0; to sample solution were investigated. The
recommended decomposition procedure was established. The recommended procedure was
applied to the determination of DON and DOP in seawater samples which were collected
from the eastern North Pacific.
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Table 1 Recovery of nitrogen and phosphorus with the Raimbault's
decomposition procedure.

%
DON and DOP standard solution Restvery (%)

Purified water LNSW*
Cocarboxylase as DON 100.4 101.0
Cocarboxylase as DOP 19.0 15.6
@ -D-Glucose-1-phosphate disodium
salt hydrate as DOP 95.6 80.3

*LNSW:Low nutrient sea water
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Fig.2 Effect of of potassium peroxdisulfate
concentration on the recovery of nitrogen
and phosphorus in purifed water.

—&— (ocarboxylase

—— ¢ -D-Glucose-I-phosphate
disodium salt hydrate

RICINSWZ R W THRELZON
WRFTS—E¥BERBEL L a-D-7 )
d—A—-1-YU 2B _-Fhb)DLERK
%5 mliZ, ESBRIAFEL~S5 mlZ
Z. ZF—hrZ V=7 (120 C, 1 h)
Tm#L . R ZFig. 3ITR LA,
a-D-Z)pa—A-1 -1 BR_F b



;,_,_A,/"_!H
100

75
50+

5 Nitrogen

Recovery (%)

0of & ————¢———+—*

415 ./_’.,__..\,__.

50k

251 Phosphorus
0 1 1 1
0.04 0.08 0.12 0.16

Concentration as potassium peroxdisulfate (M)

Fig.3 Effect of addition volume of oxydation reagent
on the recovery of nitrogen and phophorus in
low nutrientsea water.

—&— Cocarboxylase

—&®—  (-D-Glucose-1-phosphate
disodium salt hydrate

Do ABERPDY id, 2ETORET
TEWENE (103.3%) NEsHE.
£/, AWNFFIS—FRERTORE
RICBVLWTHETORBETTE WEL
F (109.2 %) EHHENTE,
LoaL, aWNEFIr5—FERETD
U > DECRIT, BB ED M
BihbboMEBEDKS.O, BEDH
MCEWEL s, EaRLilEs
HELECEBOS miismlL -84
(K,S, 0.0 B#IBEO.166 M) IZHB W
TH71.7 X THHT=, TOHENS
HIESELEEES mIA ERmML.,
BRPOKSO;BEEZEMNEE., &
CEWENREEBLZIENTEE LT
HEIhah, BREEOHEKHAEZGR
T LK. BEoBEEZARICHRM
THERBROKENEL, BHIYWEZ
FERLTLESZ &R, ks
OBHEBERETREIZAREELRH S, £
T, EOBMAEAEDORMEZEZS ml
KCEEL. #BEEBXU2HEEROD
BiEFO EELE, IHIT. BIKR
FOKSOBREEZEMEEEBAKFD
BRXPEET-ZRICIE. ZEDHEFR
TAMBEL, SHFRFICE—2DOEN
LEOHENEULD T ENER NI,

FZT, FTEESMICEZOELSE
FEHADBEKT NS OREHEE R
TH5T LIzl

i&ﬁﬁ&@ﬁﬂW@ﬁﬁﬁl%

INSWZHWTHELEZIH IR
Fro—tYHREBLXLa-D-FIVa—
A—=1—J 8 _F b LABHRES
mliZ, BEBIEaES mlzMA. £
— "7 L—7 (120C, 1 h) TH&AL
. OREBEOREIC. BMELZL 0,5,
10, 15M@ER L. R %E2Table 2
IZaRLEN, BRERICKA2FEREIZ
BhidEEwvwehizhok, LML, &
MEZKEZBAILAZWVWESIT. BAIER
DY T INBREIDEBEICY T 5—D0EK
WERF T 520, E—FZIICEnEN
AULBZENEREINE, 2T, 5
#, DREORENL. HERINERS
NE<BR2ETHIONHE. SHEE
SEBERIEE® METHIELEL

— 0

Table 2 Effect of bubbling time of high purity air on the recovery of
nitrogen and phosphorus in low nutrient sea water.

DON and DOP standard solution Bubbking time (min.)

0 5 10 15
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Cocarboxylase as DOP 82.7 79.0 81.0 79.8
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Fig. 4 Effeect of heating temperature and time on
the recovery of nitrogen and phosphorus in
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Fig. 5 Effect of Na,B,0,/K,5,0; ratio on the recovery
of nitrogen and phosphorus in low nutrient sea water
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Table 3 Components of oxdizing reagent
Added(g/100ml)

Solution  Na,B,0, - 10H,0 K,S,0,
a 6.00 5.00
b 6.74 5.63
¢ 7.99 6.67
d 10.50 8.75

BEBLEE2 mimmL=88I1C
BWTH, b mliRMKEFEK, €%
BLOY CEHKIIEVWERNREZRL .
BRELCEICIRVWTIZ, HEITHHE
DEHEIL, HBOERBEN0.02 M
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MAKIHS, H50VIEKSOBEE
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531 T3, #BAKKES mlicx L T
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EDTA(20 4t M), ATP(1 uM). «-D-
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Table 4 Recovery of nitrogen and phosphorus of some DON and DOP

reagents decomposed by the recommended procedure.

Reagent Recovery(%) S.D.(n=5)

Urea 106.1 2.8

EDTA 111.4 1.4
DON ATP 108.2 23

Cocalboxylasc 102.2 3

ATP 111.8 1.3
DOP Cocalboxylase 103.9 1.8

& -D-Glucose-1-phosphate (031

disodium salt hydrate as DOP ) 2.1
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Fig. 8 Effect of addition volume of oxidizing reagent
on the recovery of nitrogen and phophorus
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Fig- 2 Venical profiles of DOC, DON and DOP in sca water samples collected from
the North Pacific Ocean on the KHOO-3 cruise

o BO-1 . BO S



4.FXLY

BEHEICPULIBFABERBLD
BRI AKY) COFEMREHZTS HWT,
LRERIVLEY CEBSBEFEICD
WTRHLE. Z0#HE, /KR SmI
I LB B LaEE (FE/K100mliz &t
LTRIVAFY ZHEDY Y A10K
MY %8.75g, WATEF KU TA T

5.2%F XM

1) IPCC% 2 R#ir5 &  HEKBBRIED
EEELABL, KRTH (1996) p.
13.

2) D. Bronk, M. Lomas, P. Glibert,
K. Schukert and M.
Sanderson(2000) Mar. Chem., 69,
163-178.

3) P. Raimbault, W. Pouvesle, F.
Diaz and N. Garcia (1999) Mar.
Chem., 66, 161-169.

4) F. Koroleff (1983) Method of
seawater analysis 2nd ed., K. Groff,
M. Ehrhardt, and M. Kremling
(eds) , Verkag Chemie, p.168-172.
5)J. Valderrama (1981) Mar. Chem.,
10, 109-122.

6) Y. Maita and M. Yanada (1990)
Geochem. J., 24, 245-254.,

7) F. Nydahl (1978) Water Research,

IKFMZE10.5gMA=H D) % 2mlhn
A, 150CT3KEmMaLE-SE, B
WERTOWNICHBE ) D EEREICH
L, W BES M TELZLDHERT
El., EFEHRLEnBEEBEIILR
TEEKAHICERL, $hE2H %28
sShiz L7,

12, 1.123-1130.

8) D. Peat, I. McKelvie, G.
Matthews, P. Haygarth and P.
Worsfold (1997) Talanta, 45, 47-55
9) G. Aiken(1992) Environ. Sci.
Technol., 26, 2435-2439.

10) J. McKenna and P. Doering
(1995) Mar. Chem., 66, 161-169.
11) D. Menzel and R. Vaccaro
(1964) Limnal. Oceanogr., 9, 138-
142,

12) J. Sharp (1973) Mar. Chem., 1,
211-229.

13) Protocols for Joint Global
Ocean Flux Study (JGOFS) Core
Measurements(1994) A. Knap, A.
Michaels, A. Close, H. Ducklow and
A. Dickson (eds), p. 43-91.



