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Fig.1 Sampling locations in Jiulongjiang Estuary in March 2017
( ~Cp)
1 mol/dm® HCI 0.45um ( .C,) (C) (NO, N) .
: 2 (NO;N).  (NH,')
( Millipore Pellicon2 1kDa) ( DOC) 13
. NO, N.NO; N NH,”-N
. Belzile ( 2006) * ( : Skalar San + + Bran + Luebbe AA3) N
. DOC ( TOC-VCPH)
7 (FC:VP/Vr V,\V, N ( DO) .pH.
). ( : WTW Multi 3430)
] ; ( DIN) NO, N.NO; N.NH,; N
Tab.1 Location of investigation stations and common . '
physicochemical factors of Jiulongjiang Estuary - Co=(C - C)/F GGG,
DOC.DIN N
pH Cpo/(mg*+ dm™?) F
1] 0.0 7.01 7.23 1.2
2 5.0 7.26 6.02 . ( .
53 9.9 7.51 7.73 )
. DOC
J4 15.2 7.67 7.60 3
0.0154 ~0.058 1 mg/dm’
b 200 784 821 0.012 0 mg/dm’ DIN NO; N
J6 24.5 7.97 9.01 NO; N B NH; N
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" 0.005 mg/dm’
0.0057 ~0.007 7 mg/dm’.
2
Fig.2 Schematic diagram of cross-flow ultrafiliration experiment
(R) R >100% N 2.
2 . R(%)
Tab.2 Recoveries of dissolved organic carbon and inorganic nitrogen of Jiulongjiang Estuary
il 101.0 104.0 98.3 92.4
2 109.0 103.0 89.2 103.0
I3 93.4 101.0 98.5 98.2
J4 121.0 102.0 101.0 99.4
J5 93.7 103.0 99.7 102.0
J6 88.0 102.0 98.8 103.0
2 88. 0% “ N
~121.0% 97.2% 80.0% ~ 3. 3 COoC 0. 207
120. 0% ~0. 810 mg/dm’ 0.475 mg/ dm’ COC
146 DOC 17% ~44%
59% ~90% DoOC
1.3 (2011)
SPSS 20. 0 " COC 0.30 ~1.50 mg/ dm’
Surfer 12.0 0.70 mg/ dm’ COC DOC 5.10% ~
30.5% 16.7% ' : ( 2000)
(10 kDa ~0.22 pm)
18.8% ° ;
2.1 0. 45
um 0.22 pm . COC 3

2.1.1
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Tab.3 Contents of dissolved organic compounds in different phases of Jiulongjiang Estuary
DOC
C,/( mg * dm %) C,/(mg+ dm™?) C,/(mg+dm3) C, /% C, 1%
J1 1.94 1.16 0.81 60 42
J2 1.63 1.07 0.71 66 44
13 1.29 0.758 0.45 59 35
J4 1.27 1.14 0.40 90 31
J5 1.26 0.969 0.21 77 17
J6 1.24 0.813 0.27 66 22
C,.C,C, (0.45 um) .
3 ( mg/dm)
Fig.3 Horizontal distribution of COC in Jiulongjiang Estuary
2.1.2 N N ( <1 kDa) Bauer (1996)
4 4 Y
0.001 ~1.870.ND ~2.08.0.62 ~ 2 5.0)
79.30 wg/dm’  1.07 ~81.10 pg/dm’ 3.4%  2.7%.
5%
4
Tab.4 Contents of various forms of nitrogen in different phases of Jiulongjiang Estuary
C,/(mg - dm3) C,/(mg+ dm™3) C,/(pg* dm™?) C, /% C, 1%
J1 0.211 0.208 0.00 98.6 0.00
12 0.279 0.270 1.87 96.8 0.67
13 0.214 0.209 0.14 97.7 0.07
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C,/(mg+ dm™?) C,/(mg+ dm™3) C,/(pg* dm?) c, 1% C, 1%

J4 0.157 0.154 0.67 98. 1 0.43

J5 0.109 0.108 0.45 99.1 0.41

16 0.071 0. 007 0.17 97.8 0.24
C,/(mg - dm ~3) C,/(mg+ dm™?) C,/(pg*dm?) C, 1% C, 1%

J1 0.514 0.504 ND 98. 1 ND

2 0.381 0.378 ND 99.2 ND

3 0.482 0. 449 ND 93.2 ND

J4 0.427 0.417 ND 97.7 ND

15 0.390 0.385 ND 98.7 ND

J6 0.274 0.272 2.08 99.3 0.76
C,/(mg+ dm™?) C,/(mg* dm?) C,/(pgedm?) c, 1% c, 1%

J1 2.77 2.72 2.86 98.2 0.10

2 2.32 1.96 79.30 84.5 3.40

13 1.88 1.85 8.92 98.4 0.47

J4 1.59 1.56 4.42 98. 1 0.28

15 1.22 1.21 0.62 99.2 0.05

J6 0.80 0.78 9.65 97.6 1.20
C,/(mg+ dm~?) C,/(mg* dm?) C,/(pg e dm3) c, 1% c, 1%

1 3.50 3.48 2.86 99.6 0.08

2 2.98 2.97 81.10 99.6 2.70

3 2.58 2.54 9.06 98.5 0.36

J4 2.17 2.16 5.09 99.4 0.23

J5 1.72 1.71 1.07 99.7 0.06

16 1.15 1.14 11.90 99.7 1.00

1€, C\C, (0.45 pm) .
66.0% ~100% 2 J6
NO, N NH,”-N . J1
(2001) *
2.2 .
N 6.02 ~
9.01 mg/dm’ 2.2.1 DOC
DOC.COC

4. 4 C,=-0.026 65 +
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4 (ng/dm’)

Fig.4 Horizontal distribution of colloidal nitrate nitrogen of Jiulongjiang Estuary

1.770(r=0.87.p =0.05.n =6) .C, = —=0.024 4S + N N
0.780(r=0.95.p <0.01.n =6) pH
DOC. COC . — —
COC  DO.pH pH pH
r=-0.79(p=0.05.n=6) r=-0.97(p N
<0.01.n =06) .
COoC -0.94(p<0.01.n =6)
. NO, N—NO; N
2.2.2 DIN
-0.754(p =0.083.n =06) 3
-0.739(p =0.093.n =6)
88.0% ~121.0%
CcocC 0.207 ~0. 810
mg/dm’ 0.475 mg/dm’ COC  DOC

17% ~44%; NO, N.NH; N.NO; N  DIN
0. 001 ~ 1. 870
pg/dm’ \ND ~2.08 pg/dm’.0.62 ~79.30 pg/dm’

1.07 ~81. 10 pg/dm’; DOC.NO, N,
NO; N NH; N (<1
- kDa) : CoC.
(r=-0.766.p =0.075 3.n =6) NO, N.NO; N
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Application of the cross—flow ultrafiltration technique to study
the separation of colloidal dissolved organic carbon
and organic nitrogen with sources study

JIANG Shuang-cheng' > ZHENG Ai-ong’ LIN Pei-mei* XI Yingyu'’> ZHENG Sheng-hua'’
WU Lifeng' > LIN Jiao' > LUO Dongdian'
(1. Fisheries Research Institute of Fujian; Key Laboratory of Cultivation and High-value Utilization of Marine Organisms
in Fujian Province Xiamen 361013 China; 2. Fujian Collaborative Innovation Center for Exploitation and Utilization
of Marine Biological Resources Xiamen 361013 China; 3. College of Ocean and Earth Sciences Xiamen University

Xiamen 361005; 4. Xiamen Fifth Middle School Xiamen 361004 China)

Abstract: Based on the cross flow ultrafiltration technique dissolved organic carbon and inorganic nitrogen of the

colloidal phase (1 kDa —0.45 pum) solution phase ( <1 kDa) and “dissolved phase” ( <0.45 wm) in the natu—

ral water of Jiulongjiang Estuary were separated and extracted. The water environmental factors impacting on their

physical and chemical properties were analyzed preliminarily and their origin and transformation were further dis—

cussed. The results show that the membrane blank and the mass balance of cross flow ultrafiltration process could

meet the technical requirements. The dominant status of dissolved organic carbon nitrite nitrogen ammonia nitro—

gen nitrate nitrogen and inorganic nitrogen were truly dissolved phase ( <1 kDa) and their concentrations in the
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colloidal phase were in range of 0.207 —0. 810 mg/dm’ 0.001 —1.870 pg/dm’ ND -2.08 pg/dm’ 0.62 -
79.30 pg/dm’ and 1.07 —81. 10 wg/dm’ respectively. Terrestrial inputs were important factors affecting the COC
in Jiulongjiang Estuary.
Key words: marine chemistry; cross flow ultrafiltration; colloid; dissolved organic carbon; colloidal nitrate; inor—
ganic nitrogen; salinity
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