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Distribution, Source and Pollution Risk Assessment of
Nitrogen and Phosphorus in Sediments of the Zhangzi
Island, the North Yellow Sea

HWEL AT AR EERLE T
DUAN Li-qin,SONG ]m-mmg,YUAN Hua-mao, L1 Xue-gang,Li Ning

o [ ) o B g PR T ST P AR S S RS B SN & IR & 266071)

(Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology,

Chinese Academy of Sciences, Qingdao,Shandong,266071,China)

TEE LB B0 b B0 15 7 2 B v 38 00 of 1 R HL 05 e XU G BR 900 , oF 322 78 385 2% 2 LB vh 8L 1
AR AR AE# AT 00T, [AZEIRA K, Sy()g’iﬂﬁfﬂl HCI 5 Bk X A% 5 15 B 3 0 480 13 A~ o7 19 3R 2 0T
B BB CTND R (TP) B TGHLATA BILAS B B a2k AT 20 o 4 SR TSR DR s o i 0k X 40 i 1) 75 e ok
EHEATIE . [ERVE T 5 WL ST Y T TN ﬂl TP #Y & 20 0. 192~1. 357 mg/g MM 0. 302~
0. 489 mg/g, A HLA CON) FI T HLBE (IP) 2 3 2 UL AP vh 0 R B i 32 2 A7 8 50, 3 B TN 5 TP i
90. 93061 82. 8400 . LAY TN A1 TP 7EM 5T X S8 g B & S 450 ey 31X 5 DLARMRL I 8 WIAH OG5 T ONL A AL
BECOP) IE S5 A MK (TOC) & 1 BA B EAH M S e B A MRk I, B0 7R ds B0k o i &
Y F 5 BTV SO AR v TP & & AR, A SR B0/ T 15 T TN A 5 A0 X 8 e, LA i 48 B 0. 35~
2.47, [ERYAE T 5 B3 i s DU AR Y b 0 Bl VRRN 1 A VR 6 S TR T 9 2 3% B R A 5 W S U A B A7
NI PER G

XER-A B LS UIBY T LIEH

RESES . P736.4  XEARIRB.A XEHS:1002-7378(2015)03-0173-06

Abstract :[Objective] To evaluate the source and pollution risks of nitrogen and phosphorus in
the Zhangzi Island area,the North yellow sea,their speciation and distributions of nitrogen
and phosphorus in surface sediments were analyzed. [Methods]The contents of total nitrogen
(TN) and total phosphorus (TN) with their speciation in 13 surface sediments of the Zhang-
zi Island were studied by K, S, Ogoxidation and HCI extraction. [ Results]Results suggested
that TN and TP contents ranged from 0. 192 to 1. 357 mg/g and 0. 302 to 0. 489 mg/g.re-
spectively. Organic nitrogen (ON) and inorganic phosphorus (IP) were the main forms,ac-
counting for 90.93% and 82.84% of TN and
TP, respectively. The higher TN and TP

Yrim B #3:2015-04-10 contents appeared at the south region of the
YE&E B BEM 3R (1984-) , &, BIWFFT 0L, RN F W AEYW L study area, which was closely related to grain si-
R E BT zes. ON and organic phosphorus (OP) had sig-
*» MR BNKEEA LT H (U140640) AIE K & 4% nificant correlations with total organic carbon
RLBFSE 973 I8 (2011CB403602) ¥E ), (TOC) ,suggesting that they are from the simi-

% % MIAES R4 (1964-) 0 BF5E i, F 8 ey lar sources.  Single factor contaminant index
HERAE 2 B 5% , E-mail : jmsong@ qdio. ac. cn, method indicated that all the single standard in-
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dexes of total P (S,) were below 1 whereas single standard indexes of total N (Sy) ranged
from 0. 35~2. 47. [Conclusion]Nitrogen source in sediments of the Zhangzi Island was from
the mixture of terrigenous and marine autogenic sources, whereas phosphorus was mainly

from terrigenous sources. The sediments of Zhangzi Island was polluted by nitrogen.

Key words: nitrogen, phosphorus, speciation, sediments, the Zhangzi Island
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BLIK (CO) VB (ND . %5 v, B s K A4 A
il A AL C/N fH 230 5 F1 20, I 138 2 80 Af
. TOC=C, +C,; TN=N, +N,; C,/N, = 5;
C, /N, =20, Hrf TOC F1 TN Jyilll & 15 .
1.3.2 WA R BT R0 5 ok
AR A NS M L o= 58— 17
PABRIE, B AT 2 0 o H R A o Ok
B PR 1 8 B 2 e i G g S B i e
15 YL ) 0 TF M b o AT H B DA S T e 2 B
Beo 5 Y R 0P B o AR EOT B A =
TS =C/C.. R, S, R BT 48 B Sl ArR 1
.S KT 1 FRR G P AR C P A
T i SRR C, I IR+ @ B TF N bR TR
ARIFKH TN=550 mg/kg. TP=600 mg/kg fEH
TURY b PEAN BR A, 50 2 K22 KW 45 30 58 R g
JEHB(1992) K& AR T8 R P RE 5 SR (IR 40 A 78 K
W62 2550107 ) S L R e T — B
2 ZERE57M
2.1 MBRYHR.BENDHIFE

2.1.1 4%
BT 5 MR Z VU R TN A TP & &
*1 BEFEMEEEFEERRYIE BMREVSSE

JEHE 49 0. 192~1. 357 mg/g Ml 0. 302~0. 489
mg/g. VY4551 R 0. 528 mg/g.0. 413 mg/g(F
D, H, IN Al ON B &40 %128 0. 015~0. 06
mg/g Fl 0. 148~1. 337 mg/g, F¥IESF 1R 0. 031
mg/g.0. 497 mg/g. N W EZIELE N ON, Hi TN
I H AR 76. 56 % ~98. 55% , 1P Fl OP [ & &4
A 0.242~0. 423 mg/g F1 0. 003~0. 247 mg/g.,
F-2{E 535 h 0. 339 mg/g.0.074 mg/g. P By FEE
AR 1P, di TP W HLBIh 49. 56 %6 ~99. 36 % .

55 H A XA (R 2) 55 T I B 3T v ek R 2
DUR R TN & &t T RN F Ry B, B AR
T TP &85 K I 0 M2 Y & TR A
Mg, AR R ZVURY P R IN o i
I F B M AT 5 1 ON 5 i 0 8 T BN
AL A L+ & M g iR b A e £
KR A, T 5 s R 2 DO Y i 1P
T SR AEY & T R M T OP %
SRICEA S, & T AR T M s BT A i TR
Yy 1P & it Bmis KT OP & &, U B Bl P A
ST EEORIR

Table 1 Contents of N,P and their speciation in surface sediments of the Zhangzi Island area

o TN IN ON TP

OP ON/TN IP/TP

Content (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (%) (%) TOC/TN I'N/TP
B
MEQ/J\{E 0.192 0.015 0.148 0.302 0. 242 0.003 76.56 49. 56 5.78 1.03
mimum
=]
Mﬁijﬁfﬁ 1. 357 0. 060 1. 337 0. 489 0.423 0. 247 98. 55 99. 36 29.49 7.04
aximum
ATﬂ]{ﬁ 0.528 0.031 0.497 0.413 0. 339 0.074 90. 93 82. 84 17.25 2.81
verage
2 BEFEHMESEMEMESERRYF NP ISR
Table 2 Comparison of N and P contents in sediments of the Zhangzi Island area with other sea areas
X 45 TN IN ON TP P OP 225 3CHk
Region (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) Reference
it 0.53~5.58 B B 0.17~0.37 0.16~0. 34 0.036~0. 049 [9]
Bohai Sea (2.56) (0.30) 0.27) (0.031) ’
25 M| S
]?%cﬂl}ifu 0.16~0.48 0.06~0.18 0.04~0. 38 0.18~0. 34 0.14~0. 21 0.04~0.16 [5]
- (B(&y (0.3 (0.10) 0.21) €0.27) (0.16) 0.1
ChL(YJ;F:‘ 0.26~0.51 0.053~0.18 0.14~0. 44 0.36~0.49 0.24~0.41 0.007~0.13 [10]
angnang (0.34) 0.12) (0.22) 0.4 (0.34) (0.068)
Estuary
f’;fla’l 0.192~1. 357 0.015~0. 06 0.148~1. 337 0.302~0. 489 0.242~0. 423 0.003~0. 247 LN
I%iangj (0.528) (0.031) (0.497) (0.413) (0.339) (0.074) This study

. REPFES P AEE N FIEE NP A F1{E. Note: The values in parentheses of the table are averages of N,P and their speciation.
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Fig. 2 Distributions of N,P and their speciation in surface sediments of the Zhangzi Island area
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