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Table 1 Brief description of candidates

ZH KR 1] B A
KR 0.9 m 0.8 m
B N30°31'25. 1" N28°48'50.2"
GPS 4t
E120°13'11.5" E112°48'31.2"
IKIR 13.6°C 13.1C
pH 7.57 7.68

B R AR TR A A il T T 03 BN B
TET IR X2 2 Ji, LB e DL Kt
PR ZE SR s A S B S K R i i 2224 50 H
P K ERAW) 3 20 0 5 5 L aRAE A &
BERRIEHLA, AR R RRIE 2 h Ze 7 R,
i 1 mm JeJe b, F L0 B B R RERIGE 0.5
~ 1.0 ke, (JEERERIR P25 5E s A T ARSI S AR
ERIEDLP AN, B2 YRR Al i 0. 074 mm § 1
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FEAREEA 25 L DR R A7 45 o EHURED R
AR BEBLR 25 JHURR A, FEHZY 30 ¢ B AR 21k
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Table 2 The results of homogeneity test for candidate samples
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Table 3 The results of stability test for candidate samples

K AR

x(mgkg) 541 528 220 147 118 108

i s(%) 8.44 11.17 7.0 520 4.70 1.98
Y RSD(%) 1.65 2.12  3.19 3.56 4.00 1.84
F 2.38 092 0.47 1.03 1.96 0.60

x(mgkg) 806 768 324 228 101 260

WEER  s(%) 11,23 12,42 4.48 530 2.07  9.80
fREEY  RSD(%) 1.39 1.62 1.38 232 2.04 3.76
F 2,14 059 076 1.52 047 2.07
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SR BRI A A e (A R T L Y B
BTl

ABEFE 2 B PIRE S SE A G  EIR T
(15°C ) BEOCARAF . FasE PRI, 2 AME TR I RE b
S IR Z5 (R P (R B IR S D7 125 ) 19 A A
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2010 4F 12 A5 (mg/kg) 438 247 141 104 115
2011 4F2 BN (mey/kg) 443 233 135 106 123
2011 4 6 MEM (me/ke) 433 25 142 108 123
- 2011 4F 12 A5 (mg/kg) 407 231 145 109 112
SR (me/kg) 430 234 141 107 118
i) FREIRZE 5 (% ) 16.204  9.141  4.388  2.297  5.220
RSD (%) 3.767  3.910  3.122 2146 4.420
by ~2.85774 —1.09833 0.599683 0.16119 0.293571
1,05 * 5(by) 3.345  4.054  1.741  0.816  6.840
2010 4F 12 A5 (mg/kg) 692 334 219 93 304
2011 4F2 M (mey/kg) 696 328 20 97 308
2011 4E 6 HME( (me/ke) 684 318 216 2 298
- 2011 4F 12 A5 (mg/kg) 685 325 230 98 280
SR (me/kg) 689 326 21 95 297
i) FREIRZE 5 (% ) 5.876  6.904  6.076  2.932  12.420
RSD (%) 0.853  2.116  2.746  3.082  4.176
by ~0.81179 -0.77909 0. 873413 0.244286 -2.2331
to.05 * 5(by) 2,304 3.202  2.267  1.512 220
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Table 4  The verification results of stability

HWIEAE 2 (mg/kg)
FE Y5 UE H 3] o
wa EhE A Dc FEEK
LW OB
K 2012 4E10 J1 429 219 145 111 144
e 2013 410 A 422 232 148 119 137
TgER 20124610 H 649 312 227 105 237
k) 2013 4£10 H 667 329 239 102 246
20124E 10 A 1338 1092 217 525 531
BCR 684
2013 4E 10 A 1343 1133 221 531 542

4 bRifEIOEAE
4.1 hREHERHEI T

Wi AEWT ] BCR 684 A il Jo i >R FH i) SMT
DR AR LT DU RO DB R T 45 4R
TR R AL S AR E SR U ¥ 1T AR
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Table 5 The certified values and total uncertainty of candidate

samples
. ) " , W 79/ |37 9/3
B bl 5iH B RO AR o
IAEMH (mg/kg) 417 239 138 112 126
PN BATEE
BER, (U mg/kg) 18 20 6 7 31

HRMEAT(N) 8 8 8 8 8
WEMH(mgkg) 677 330 235 9 257

i BAWEE 35 17 13 7 40
R (U, mg/ke)
AR ZHE(N) 8 8 8 8 8
IE M (mg/kg) 1373 1113 209 536 550
BN E
BCROs4 Uy me/ke) 35 24 9 28 21
AR EAR(N) 12 13 13 14 15
e
5 44k

A SCHRIE T N E AR 2 AN ERA TR
PR STRUEY) A DR R . g 4 IR E S — S
BRI RIS ) A1 1SO 300 35 [ BLRPAT, HE AL 1Y
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Preparation of Phosphorus Speciation Reference Materials from Lake
Sediments

YUAN Jian'?, WANG Ya-ping’* , XU Chun-xue’
(1. Beijing Research Institute of Uranium Geology, Beijing 100029, China;
2. National Research Center for Geoanalysis, Beijing 100037, China)

Abstract: Eutrophication in water bodies has a close relationship with the phosphorus speciation in sediments. The
European Union developed the first reference material for phosphorus speciation of sediments BCR 684 in 2000 in
order to determine accurately the contents of phosphorus speciation in sediments. However, supplies of BCR 684 are
now exhausted. Moreover, the reference material of BCR 684 was collected from a lake in Europe which does not
match the type and conditions of pollution in sediments in China. To this end, two phosphorus speciation reference
materials of lake sediments (serial numbers: GBW 07462 and GBW 07463) on the fundamental of BCR 684, which
were collected from Tai Lake, Jiangsu province and Dongting Lake, Hunan province in China, have been developed.
The reference material was prepared by being dried, ground, sterilized and aged. Homogeneity and stability tests
were conducted according to the JJG 1006—1994 and ISO Guide 35. For the homogeneity test, the variance test F
value of 15 subsamples was less than the threshold value. During one year, four analysis results showed that there
were no significant statistical changes in stability. The stability of the samples was checked twice in 2012 and 2013.
The results show that the stability of the two reference materials is perfectly matched. Collaboration with eight
laboratories was adopted in order to obtain certified value and uncertainty calculations. Parameter for certified values
includes total phosphorus, inorganic phosphorus, organic phosphorus, apatite phosphorus and non-apatite
phosphorus. SMT was used as the extraction method and the determined methods are molybdenum antimony anti
Spectrophotometry and ICP-AES. BCR 684 was used as the quality control. The certified values and uncertainty were
obtained under the JJG 1006—1994 and ISO Guide 35. These reference materials represent sediments in lakes with
high eutrophication in China. The advantages of good representation of the sampling area, reasonable proxy selection
and accurate certification values deem the reference materials suitable for quality monitoring of phosphorus speciation
in sediments in the fields of environment, geology, agriculture and geochemistry.

Key words: sediments; phosphorus; speciation reference materials; SMT method; Sh-Mo-Se Spectrophotometry ;

Inductively Coupled Plasma-Atomic Emission Spectrometry
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