4.

A1 BT AR

% Martin f- Briggs éhf % ¥ > <~ E @RI EF A P A G 0 T AR
>APREN RS P g A H AR o RN I S Fldg e fic 2 4 ehiE
FOTREPNAFFARRTL I - RO PR A WP LRI KR B
Lo fe TEBFHILILT TN IVF EIRBE FHY AF > 1P p P REET T v 3 &
MU ot X BT R A P B L G R E O R IR B
¥H K SN EG R (Martinetal., 2003) -

APBERABRRAFOEE AR S UBIRFG o 9 L PR R
RO R T -G P REBREARABBRARSE DARF T % o AN DU

P T R E e g o R A R IV R AT o R AU S F R

BEA R VAP EEL R DB g NI T Tt K B AT R
mohg R A R e o BEAR G U RPRIA R X R R 4 pH E RER AT L F

POOBHTFH AR R N B RN R D e it 20 e N iRY

CRES AN R LR AT 0T ORI e i L A E

TR A

e

fdn B R IURE R R R pH SR T AR A T 1
FERT AR R AL PP IR 2 SR e » B AT 2 R 7 5
% if & 60~100°C - 47 ~ gk & 0.025~0.15M % i i T &7 K i » BERipE GE i®
FT L bk 2 P BB < B OBRRATAF YRR Y o (e kR

SEM-EDS L% 4% % 3 7 § ] 38 BRELAT A48 3 4 it & o % L F % 40 F

w4

(=3

COLA LR oRAe A B S ATAES 2 FkR o R RER T0CC BB A
A5 B R T E PN A BAoAT R B R & 1A ke A 3 §Te

18



RPN INAFF L A F AT E Y RN T 4R 280 AR
F R 7 o RBHEHy &~ Fep 305 M o

d3t g A LARY QI ERP BT ER T R LB PN E
RN BT AT RRR P T § SR E o Tl RKAE S A
W E S AR B A IOAF L F]2 - om BRI ot bl eda R R (R R %
R d N FREEPRFEFTAFTENNT EF A AR ORI AT E
NIRRT B AR 4 A DERFE R R o ¥ - 3G o hgdE L
A 1PEpRRAREP R H b FRew > A famy - SR IVAH L
B g4 GIdRIT 4 D Lo R F AT BT AR TR e R P IR BT F
B o 1A PRV - HEX D () LTk TUTEAR AR E B AR
BB w R RS RS S m 2hiu o BT (CagHaMg(PO4)14 ° pyrophosphorite )
PN s (b) ZF PP I LT R IRRY ALBERF 2
do B Ak 4T (Cag(POs)s + NH2O > @amorphous calcium phosphate ) » & gfcén { % *
B ERPAINTAR (C) B AEfopH B3R F EAT R AR R P R AT
A bt 4 oo 3 g s £ (Cagp(PO4)22(CO3)30Hg » carbonate
hydroxyapatite ) 4% 7 & smre p 30 (f48 .5 ,1994) o %0 & e pRA K
4 MgZ[Ca® vt bl i " KT o T i R 1 b AR Pk R ST R IR T AR
7“7 (Lowensteinetal., 2001)« £ & XX Adh® HHg~ £ed 225 ko 4
AFE LB IAFT R PFLLDET o

REREP > G R 2 N pH BT R AFHF L F B o
ks A ARR pH R i F) o 3 Rk AR 2 A 2 R A 4] pH

TG 4T fF I B e

4.3 PURFLE R Rl pH chmk L 4T L A
TRPAEERPARBAKBERBERES  RARB < B ENFERE Y
ke i R Fl (@) A g iE 65 (D) dki s AR 3 0 kg o §

19



R e RGP B IR BB R R - Rt G PGE # 3k R e § 0
BH{ 4 IR KRR 8 3 R A R H ] pH T BT AR R e
Pk o MEFPH @D § o AT S L AR T F R H2H D e

'

AR R 2N A hlmre ) BARNA Vi A A4ER T PP ST R ZE

S\Z
(a b

CO3 22 4 i %TSE:}-‘\ £ Skl A rryPO4 i) ,%ﬁ}‘\r« &_,7'1;, 2 “ﬁ‘—gﬂ“"'? E@T#lé
Gk (A%, 1004) « F4 B BehiEs o g (Namibian) 5
Fribped B 5 bl BRFEFE RN G B < £ pipk > b ABRERAZE 40pM PR

i} ¢ A& 2 A £ i (Schulz and Schulz, 2005) » &8 57 3% 8 & chfic 2 = 75 6

AR R R kR RRRLATIR FRT R Y o e d P in e g 2 AR RBERL 1
PE TR L T A A P B R B RBETAR 0 RSB KR R A

PR BT B P NI R R R o

4.4 BRFL ~ AEBATAES B0 3 S

AN

TPt s AR L ~ 4% ~ 4T o TR (EAF RESE S o
(a) % Mg¥/Ca® <+ 02F » Aip P FEA T LA 4 L L lded| > T 50
BRAT Fh a5 ot % MQP/Ca® it B pER|A; & 2, AT 4R B B
(b) % CO™fr F i tep¥ » Mg®'/Ca’ vt (g3 4o cs S8 g ARIS ) » s PF € 25
SR T o F ¢ o 1 Na'2 MgP Bk Ca™'p% » ¢ 3142 CO” % PO,Y %
o BRI T o PN FE RS E B h G o RoR R atRS b

43 e CO o oAl F ¢ HR IR B B B R B A G 4

=K
=
o

(c) #air® &t CO™ ~ Mg™ & PPO7 > BREZEE A £ 73 37 514228 TRk
Fedt a3 F PPO; R R 4R 0 B § 31 de BRSRE 4T (CaP,07 + 2H,0 )
B A F ] PR F R S LSRR A it
(R A FE,1994)
Bih K VLAE 4T ~ 42 F 12 CaCOszfr MgCO;3 :75 5% 5 & v B3k A% Bbdh chwh

20



KA R R ARG AR T F A ORERT (5 0 b RBP4 © BEELAT 2 BEEL
FT i G R PEAIE B ONE KRR ok P o s A L LEREF N g

g AR S S R X TR o

45 3%
7 Briggs fr Martin e~ 42 » o MR 30 1 SR e fe cis B R e SR
Fadp it cha Flo A Fhit R KRB R PR B L PR A B AL B A
TR FENETBTHRF R FMAD LB B R LRI AH D
&T,ﬁ'f@"“/\"‘*’”&i TR Fe o 4 7\"’ i E - 'ﬁﬁ£}¢m+p§ wH#-A
b WERRRL T o B C B 4 Aia e gt vh s Briggs fr Martin ch @ Sk m 2 i@ 2 4
P Ng A BERF B ARR?P BRI TR - R BBRBEFH G
2P R 2 AR B N A s R 8 0 PR D R T CRAT R
PR T H NI I RFBIERFER A e i b A b il
WA T ko d NRBR YA AMAP R B AR E T F E F R
§F - R EVEEAR G MR T R PR SR IE 2] 2 70C o g

FEP ROBRBEERB IR B Uk d FER o F LR AR 2

d PR eSS e Sk AP X ENBERBRHT S 2 At g
EERE (L) RS R CFS R S ERT AR EIEET RER K
SIACEE AR S 1T 5(2) 23RBS MGE B3R E ho § 1 4 H 3R
ACKEET N B RR R BRI R ARSI R R P NIRRTV K
2¢5(3)%

FANFREIE k2 A R B FREACRERS B AR B R

FERE AL APFEIR (D) BREAZFFEI L F AR

(5) 4 4 By embfie B enpt 4 (B2 AT » 3 1 T o dop 2
B R R BB %A B g (a) FHpH &
BB DAL S R (D) A B AR - #E R T B2 pH SR

21



o

LA RERTOES S TfEpH B2 R GCREP NAF LT F AL
FoFRIAHRERL LTRSS

TEHG D e o dop A R EMPH EATHE L > T Ad < 2 peh
ARET R S R R 0 (C) SRS AR L R Y
FRRERhh & > BARNPRL 2Lt FeniTr B AP IMAH > L AF 2 D
THRAGIRAZZ2PLET R PR S ERPEN VAT £ -

FRET R AR RFERBNEER o Vi L PR F A féfj*u
.
E]

22



