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Characteristics of phosphorus containing waste-bones
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288" EYolY Adtgd EAdte FEESE ATV A8 222 A JHA T/ WE
Aesugkct W £o dve od8 FFY calcium phosphate® XPS2 EA3 Ad,
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AEL EYolY A3, AAE ol EAdte FFEHEEST A A =d dFHo % [1-5].
Aatdol At WA vy £ FFEC nAFS Fa¥ AE7F ddH1,12]. E3)
PRB(Permeable Reactive Barrier) 9} 22 99X A Alx=d H83l7] el olZo] of
F Fast Ju MES AL TS5 S o] &3 AFES B AAEY FFH
At 7 Aol WA deE wEE YEy A Wkt
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Ago] ALLE A, &, dA 5L FIEE AAs 100T oA 24A7 AzA 72, &A
R0l 60~100m =719 F$TlE Algstth

AMA S ¥ 3erH =L XPS(XPS; Physical Electronics PHI 5800 ESCA System
with monochromatic Al Ka X—rays (1486.6 eV)}2 &3 3l¢g ).
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3. 28

XPSE o] &3t & Tt YE We Hetd zHS BN AFHE 27 13 F 14 ve
Wtk Al 7FA] wo)x= CaHPO., Ca3z(PO4)2, CasHz(POs)e - 5Hz0, Cai10(PO4)s(OH): 7} TEH L
2 Eo] 9, & ot OP(Organic phosphorus)7k £ UAth
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Figure 1. XPS spectra of bone powders
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Table 1. The chemical composition of phosphorus containing materials in the bones

Binding energy (eV) Formula : Bone
132.3 - PO(C4Ho)3 tuna
132.9 Cas(PO); cow
133.2 CagH3(P0O4)6.5H20 cow, pig, tuna
133.8 CaHPO4, Caio(P0O4)6(OH)2 cow, pig
134.3 H3PO, pig
135 PO4(C¢Hs) 3 tuna

Table 2. The fractions of phosphorus from the CRM BCR—684 protocol [mg /kgl

Fraction Cow bone Pig bone Tuna bone
TP 1190.6 925.1 873.0
AP 962.7 775.8 546.5
NAIP 61.3 62.5 34.3
IP 1072.2 ' 856.5 689.2
OP 83.3 . 55.8 153.8
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Figure 2. Variation of PO,*" concentration in de—ionized water with leaching time
(m—cow bone, @—pig bone, a—tuna bone)
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