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2.1 N
Sterifil ( Millipore ) ; CR22GII . Universal 320R ( Hettich
) ; ZHWY=211B ( ) ; X“Pert PRO X +AxiosmAX X ( PAN-
alytical ) ; Delta V advantage - ( Thermo Fisher ) o
DAX-8 (40 ~60 Sigma-Aldrich ) AG 50W-X8 (H+ 100 ~ 200 BioRad
) ; Millipore (0.22 um); “NH,NO, . N + MgCl, (
)5 AgNO,( ) Ag;PO,(99% Alfa Aesar ) o
200 o
2.2
2.2.1 PO;" (1) 30 g
120 mL 1 mol/L HCI o As (2) A
25 mL DAX-8 B, (3) ( ) B
30 mL 4.2 mol/L NH,NO, 50 C 50 mL 0.5 mol/L
50 C 18 h. 0.6 mol/L NH,NO, o
Co (4) (
) C 30 mL(5 g MgCl, 10 g NH,Cl 50 mL H,0
12 mol /L HCI pH 1.0) o - (1:' 1 v/V)
0.5 mol/L HNO, D, (5) ( BioRad AG50W -
X8) 10 mL D 18 h E o
(6) Ag, PO, E 1.5 mol/L NH,NO,3 mol/L. NH,OH 9 mL pH
o E AgNO, (8 g 16 mL ) 2 mL ; AgNO,
o 0.2 pm o (7) Ag, PO, H,O0,
Ag, PO, Ag, PO, - (a) H,0, D 15%
H,0, o 50 C o (b) 100 mg
5~10 mL 50 C NH, o
0.5h o pH<7.5 50 C o
2.2.2 Ag,PO, - . EA
: Ag, PO, 1380 °C CO., CO He
( 100 mI/min) 85 C N,
. IRMS 3.017 kV 9172 steps 1.5 mA Ag, PO, ( Strem Chemicals
Ag,PO, >99% ) Cco TAEA601
(6"0 =23.3%0) .
3
3.1
3.1.1 pH 8 Ag, PO, E o
Ag; PO, Ag,0 Ag, PO,
NH, NO, E( ) pH Ag, PO, Ag, PO,
Ag,0 o
3.1.2 8 ~12 H,0, Ag, PO, o
Ag, PO, o

Ag, PO, (Ag;PO,H:99% Alfa Aesar

; Ag;PO,2:99% Strem Chemicals )
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Table 1  Comparison of SISOP in standard Ag; PO, and sample purified by NH, OH method
Ag; PO, Ag; PO, 2 F Soil F
Purification 5"0, N 50, ,, p 50, n o
Untreated 15.3 8 0.3 8.9 8 0.1 15.2 5 0.08
Treated with NH,OH 15.3 6 0.1 8.6 3 0.07 15.0 2 0.06
3.2
3.2.1 XRD X 0 S1
la Sl AgCl  Ag
( AgCl  Ag NH,
Ag, PO, Ag,PO, lc Ag,PO, 1b,
3.2.2 8 CcO
0 F S3
Ag,PO,2 2,
8 o F) H,0,
1 Ag,PO, XRD 2 AgPO,
Fig.1 XRD spectrum of Ag, PO, Co

() SI @-AgCl; Az (b) Fig.2 Weight of analyte plotted against the area of the CO
SI (¢) Ag; PO, . peak for Ag;PO, satandard and sample treated with this
(a) Untreated Sample S1 @-AgCl; jAg (b) Sample Sl after method
NH, OH purification ( ¢) Standard Ag;PO,
3.3
Tamburini
o " KH, PO, AgNO,
Ag.PO, KH, PO, 1 mol /L HCI Ag.PO,
80, 6.5%0(n =3 o =0.14%0)
Ag, PO, 80, 6.9%c(n=3 o =0.11%0) (o <0.5%o0)
3.4 Ag,PO,

Cco

Cco

Ag, PO,
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3 ( (AgyPO,2) . F S3)
3 Ag.PO, 0.3 mg
80, 0.5%0 ~ 1. 5%
1 mg 5180p
0.3~1.0mg §°0,
o 0.4~0.5 mg §"0,
3 0. 1%o
(n=4-~38) 8000 mV
3.5
3
( 2 ) Fig.3 Effect of different weight of sample on 6™0,
1 1 mol/L HCI
p Pya 30g Ag, PO, M,,.ro, p
P yupo, 2,
2
56.4% ~72. 2% 30 g 452 ~ 512 mg
Ag,PO, 0.4 mg o
3.6
N 3 o F
X
0.21 mg/go Gl ~G3
0.41 ~0.59 mg/g 3 o
2.38 ~2.68 mg/g
3 3 o
2 3

Table 2 Recovery of inorganic phosphate extracted from soil ~ Table 3 Total phosphorous and §'" 0, of phosphate in different

type of soils

Pua M P .
Ag3POy Ag3POy Yield of n
Sample (P) aq i extraction P 670, o
p (mg/g) (mgin30g) (mglg) X( ) Sample Type (mg/®)  (%ovswowy) (n=3)
- 452 1.11 56.4
51 108 452 L1l 56.4 F Forest sl 021 15.2 0.06
485 120 68.4 Gl 0.41 17.2 0.2
S2 1.75 512 1:26 72:2 G2 Park soil 0.59 17.6 0.08
496 |2 65.0 G3 0.57 17.1 0.1
S3 1.88 : ) 19.3 0.1
467 1.15 61.2 Sl 268
19.1 0.04
19.0 0.2
3 S2 Farmland 2.38
soil 19.1 0.1
3 5 54 19.5 0.1
10 0.2 i ' 19.5 0.07
o3
15.2%o Tamburini
8
13.5%0 ~17. 6%c; ®0 19%o0 Young 14

(18.2%0 ~21. 3%c) Gruau "
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(19.6%0 ~23. 1%0) Mclaughlin 16 (19.4%0 20.5%o)
. 17%o
4
H,0,
o 3
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Research and Application of Analytical Technique on
6180p of Inorganic Phosphate in Soil

ZHANG Han WANG JiaNi ZHU Yong-Guan ZHANG Xian'
( Key Laboratory of Urban Environment and Health Institute of Urban Environment

Chinese Academy of Sciences Xiamen 361021 China)

Abstract  Analytical technique on oxygen isotope composition of phosphate in soil has important applications
in biogeochemical research. As the composition of the soil is complex with multiple oxygen sources a liable

phosphate enrichment and purification technology is important for phosphate oxygen isotope research. Here we
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presented a protocol on the analysis of the §" 0O, of inorganic phosphate in soil and phosphate was purified
with multiple mineral precipitations and finally precipitated as silver phosphate. The efficiency of NH,OH
purification method was examined and the purity of the product was verified through XRD and element
analysis. The result showed that treatment of the Ag,PO, sample by recrystallizing with ammonia could remove
the impurity efficiently without significantly modifying oxygen isotope compositions. The validity of sample
processing and reliability of isotope analyses were confirmed by processing a KH, PO, standard in parallel with
soil P sample. The analytical result of three soil types indicated that this method provided good precision
of 0.2%o. The differences of 8180p between three soils groups are significant ( From 15.2%o to 19.5%¢) and
can be used to tracing P sources.
Keywords Soil; Inorganic phosphate; Silver phosphate; Oxygen isotope composition
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