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Forms and Distributions of Particulate Phosphorus in the Surface Sediments of

North Yellow Sea

MENG Jia, YAO Qing-zhen, CHEN Hong-tao, YU Zhi-gang

(Key Laboratory of Marine Chemistry Theory and Technology , Ministry of Education, College of Chemistry and Chemical Engineering,
Ocean University of China, Qingdao 266100, China)

Abstract: Surface sediments were collected from the North Yellow Sea in October 2007. The sediments were analyzed with modified
SEDEX to obtain six forms of phosphorus. The results indicate that among the total phosphorus the detrital phosphorus and authigenic
phosphorus are the main forms and the content varies from 25.7 to 122.5 pg-g™" and from 5.7 to 176.2 wg-g™", respectively, which
taking up 17. 0% -56. 9% and 10.2% -49. 8% of the total phosphorus. The content of exchangeable phosphorus, extractable organic
phosphorus, iron-bound phosphorus and refractory phosphorus ranges from 5.5 t043.9, from 4. 1 to 41. 4, from 2. 3 t0 26. 7, from 6.0
to 33.6 pg-g™", respectively. Detrital and authigenic phosphorus are the major forms of the total phosphorus, indicating that the
natural input is the major source of particle phosphorus in the study area. The content of iron-bound phosphorus is low, indicating that
human input is minor in the area; mass fraction of the extractable organic phosphorus and refractory organic phosphorus is low,
indicating that there is a low organic content while the main form of the total phosphorus is inorganic in the surface sediments of this
area. Bioavailable phosphorus as exchangeable phosphorus, extractable organic phosphorus and iron-bound phosphorus account for
6.7%-33.2% of the total particle phosphorus, indicating that bioavailability of phosphorus in the surface sediments is low.
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Fig. 1 Distribution of the sampling stations in North Yellow Sea
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Table 1 Improved SEDEX extract method
PR PR S S WL ABERIE S
1 mol-L~' MgCl,, 2 h, pH 8, 25°C 553 0% P2 1
1% SDS, HCO; ZZhi, pH 8.6, 2 h( x6) Al RS A LB
1 mol-L~" HAc ZZMWAW, pH 7.6, 8 h, 25C PR & 251

1 mol-L~" NaAc-HAc é}}(ﬁj(ﬁ, pH4, 6 h, 25C
1 mol-L~! HCI, 16 h, 25%C
500C#%2, 2 h, 1 mol-L~" HCl, 16 h, 25%C

[ N B S O N

FABRIRAT . AR KA BORRR A5 405 6 Wi ( AT IR F AL BRI AT )
BB A TR W (LA TR B S )
MET A BLIE

MgCl, $2HUR P A IR 5 SR B 4H i e gk A7l
FEM s BEERLE W B OB LA B HCT 2 U 431
LA 1 mol-L™" HCl {FW A1 1 mol-L~" NaOH ¥ ¥ 57T
pH B R 1 2247, S8 5 R B AR i v L (R Bl R 26
HEATINE 7). SDS 8 B HH AR £k A I SR A
Tk 2T 100 mL $2 B0, 600C FTHI%E 4 h,6
mol-L ™" HCl &K #2HL 16 ~ 24 h, i3 & $E BURK , L)

NaOH 980 Al — 7 R FR B G, 98 I 2R P w4
VERAEA I E N CDB BB ) A R R T B
PG 5 T AR OB Tl e

FURTB AT LR b 25 AR S 2 B O BR vk
mi, A B 58 26 P I O T LA R B (GB W
07314) , B J5 (4 SEDEX 32 X6 JH: v 14 J00H7 25 4
WA TN | ARG 56 52 56 3 M7 ok A2 04 T SE . Bn ke
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W) BRI (20.9 £1.97) pmol =g ™", R L
PG B9 SEDEX i Ul 45 8 8% 19 F 9 4 20.8
pmol g~ TE LA RE YL FEL A

2 HR5iITE
AL iR Z DU A S0 & 12 T3k 2.

S0 RN AEE . nTIRBCS A NLEE . e A, A%
BEIRATBE | RRIE KA W AR TS PR DL AR
IG5 R 5.5 ~43.9 4.1 ~41.4 2.3 ~26.7 .
5.7~176.2.25.7~122.5.6.0~33.6 ug-g~'. H
AT R AT BRI S8 ol L R, A 4 PR S BE
AR AR,

F2 JtEiB2007 £10 BRERBYHEHSHBHESED /ug-g !

Table 2 Content of different phosphorus forms in sediments at surface in North Yellow Sea in Oct, 2007/ pg-g~

1

i SR WRRBRCGEENRE  BRESASEE ALBRRABE PEIE B eI A BB puti:
A101 7.7 9.2 19.1 24.2 98.0 18.0 176.2
A203 15.1 16.9 4.1 45.7 98.0 15.4 195.2
A302 11.0 15.1 13.3 95.3 122.5 22.7 279.9
A204 17.3 12.9 — 31.0 98.8 14.5 174.9
A509 7.6 14.0 8.0 41.3 50.4 10.2 131.4
A706 5.5 5.2 — 5.7 25.7 19.0 61.1
A708 6.6 4.1 2.5 6.8 36.9 9.2 66.0
B107 11.8 17.1 15.6 107.6 89.3 16.4 257.7
B109 13.0 12.5 7.1 88.3 57.8 15.2 193.7
B205 22.9 27.9 26.7 176.2 96.2 27.0 376.9
C501 25.3 23.8 24.0 142.0 51.0 33.6 299.6
B206 38.5 9.6 16.4 78.8 42.9 7.8 193.9
C504 13.7 9.5 5.5 52.7 79.5 9.1 169.9
C508 21.0 31.6 12.9 162.9 71.8 26.6 326.8
C701 18.9 41.4 7.4 61.2 65.6 30.3 224.7
C705 27.6 29.9 8.3 81.8 71.8 28.6 247.9
C707 43.9 31.4 6.1 70.6 94.5 31.7 278.1
€905 9.0 9.2 — 28.8 73.3 13.5 133.8
C1001 6.9 9.9 3.7 18.9 45.6 31.7 116.8
C1003 8.8 4.8 — 14.9 28.6 9.5 66.6
C1005 14.2 11.6 — 33.0 67.3 6.0 132.1
C1006 21.2 14.5 2.3 25.0 106.8 17.8 187.7
M 16.7 16.5 10.8 63.3 71.5 18.8 195.0
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at surface in North Yellow Sea in Oct,2007
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