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L. —Fh o D152 2 R 1] 45 B BRAR GK 22 AL I F2 SR R AR, FURRIEAE T AR
o1 26 [ 06 IRk ZALEE M RRAR N4 ~5 um, B TR N270 em®/ g, S0k 26 10 EL A FL
BRI N8 nmfft) ZALEEH

2. MRAE RN EER LT IR 1) — Fh ) F D5 il £ R BOIR G0 OK 22 LM FR L 08 R AR}, oy
AIEAE T Bl B F2 T K R B i B AR R F S B A

3. MR HE BRI B R LT IR 5 — R R F DL 3 il & I BOR 40 oK 2 LM R S K R MR, s
AIEAE T il % BTk A4 R} B FE I SRR DS, Birid DS R DUS, W5 5%, B2 3k DL 5%, ] ik 5 v
(1) —Fhak 2 i

A4 R AR EE SR 1 =3 — T Tk () — PRI FH DL ) 46 B BROIR 40 oK 22 L 1 52 1 K A A
Bl HRRIEAE T Hofil & 5 He AP IR

D ¥ DUFETEBE T G 7E50~T70 CHAF N HET ¥ B BORL 100 ~400 H 4 K 5

2)HL0.5~1.0 g FHr, MA20~40 mLiRJEN0.1 ¢/mLIIFREEER , KN 1~2 h, B0
e B IE, £ KRB R50~100 mL;

3) BL 10~ 203 /minfK) i iIE 250~ 100 mLIKI HsPOSVA TR I B35 B8 2) (i vayk b L W i
TR R T BT R s FTIAHPOE R TR FEN0. 06~0.12 mol/L;

4) IS VAR TP NG . 4~1.0 mmol (AR =40, N JG 4k 42 % .10~ 30
min;

5) [ B4 R RVER T INNA~8 gfRZ , I NI FE ;

6) R P IRE) VA AES0~90 “CHI/KIA &M THHED ~10 min, 5 E 2 HILUTE ;

A BN UTvE I IE , 2B 7Kg 2~ 3K, i S BE B2~ 31K s

&) B 1R BRI FIRIAETO~100 CFF)24 h,
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— MR ANEHIEHRRAR S LR ERR AR ASE
FE

BRI
[0001] AR5 W] J T F2 BL AR AT 1) 1l 26 D7 iR BRI, AR K —FhoR A DL 52 il 46 A BROR
AR 2 ALIEFR I IR b Ll & T ik

BAER

[0002] ¥ BEME KA & — P E Z R EM R, 5 AR EEH L, i 88 56 178 o A g
=8, e B RIGNAEMHARE S REt, g d R AR FiE R
GUBE BRARM R 55 5 T A B N o B 7T R ISR T AR A T DA B K ) A
Ve RE kYR

[0003] B &R E W RV IR B, AR X PR AR T R =R T VR, K= IR
HEARBE I8 % T PR RS G, SUAE B IR AN BT R A o 4 DL S ] A SR L K A BEE A T
PRI ] R, SCRT LA 7093 R R 37 08, B =

[0004] Uiy DL DISR R LA ABRIRES (95%) ,I8H — S AH Y M (& A BRI L) fil
HoAth 4 8 51 R R FF D153 il & A BRI SR L K A e AR L 22 210, DN B R i 3L
=5 (IFe™ Mg™ . Si* \F) BE N Bl i e 45 1) , 1 A 28 B IV 2 S K AT (1) Ca /P <1 .67
& F1) (1 5201410074680 . 1) A T — PRI A #4775, 07 VER F R 37 00 W
DUSE M R il 46 P2 S KR, 43 31 T REA2 2 10nm~80nm, [ B2 75 7E100~200 C 4441 7 14T
il #% 1ok R Hh T B T pH, B AR A AN A, TN E 24 o Amin Shavand i S5 DL UL DTSE N
JERHE S L A T 9Kk R K S (Materials Chemistry and Physics 149-150
(2015) 607-616) , 731 RN HEEIR , 55 5 A 15~20nm, K& 30~ 70nm, {H 32 2 2 3
T5VERE FAE900 C B G DL D132 8 H b (1 CaCOs 6 45 SH Ca0 , 1X B St 70 H1l & L FE iR 3% T 66
[0005] AU B LA IR F 100 DUS3 SR 0 O], il 4% b B2 PO 5 4808 D55, AN TR IR pH, OB 2%
PEIERD, 7530 1 B, 1] % A TE) 4, BE SEBUR MR AT, SO R T BB IR , 1l 2% 1) 52 S K
Fi YA PE R AT TR B A I H L ME E A e DT K B R
TR B 77

b4 B

[0006] %1% DISE R BE IR IR 2 B I A In] 80, A R BH ) B (976 T3 4 — o DL2 il 2% 1 3k
ARG Z AL L R S F 44 T2

[0007] A B A A DLF2 A JE R4 O BRIR 9K 2 FLYE R LB K 0 MR, 124 BBk 2R 1
B IE BRI 2 LS, SRR A% R4 ~5um, B A N 270em?/ g, Ok 26 1 B A fLEL A2 1
918nmif) 2 FLE5H .

[0008] LA , BT I I 8 R A Dy 5 T IR AR 1) 72 B 1k Ak A o 1] 4 Fmod A ) Bl FH %) 5 )
RIS, Bk DA R DU, a7, B2 Bk DU, BRBE DS, VT ieE 55 o i) — Rl 22 i
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[0009] A BH At 4tk —FhoR] D172 il 2% B 3OIR 4R K 22 L 11 2 BTl K A4 R M i 46 7
%, BFEIN R

[0010] 1) K DISeiF bt T4F R E50~T0CE&AF T BT, by B ks B2 9100 ~400 B I A 5
[0011]  2) BXO.5~1.0g DI5EH, I 20~ 40mLiK N0 . 1g/mLIK FREE R , [ M1~ 2h, 550
Ji B ETE W, 28 KRB E50~100mL ;

[0012]  3) BL10~ 203 /min K] i 038 B2 1750 ~ 1 00mL K HsPO4yA UM B 25 38 2) 1 vaw T,
et F B BN R s AR HsPOAYE LIV 20 . 06 ~0. 12mo 1 /L;

[0013]  4) (a1 8 3) R AR R N0 . 4~1 . 0mmo L [FIATHETR =40, NN J5 4k 42 | Ri 10~
30min;

[0014]  5) A2 9R4) W IER H IDANA~8gJR & , W Nl i+ 5

[0015]  6) #24R5) H VAT AE80~90 CHIZKIK 25 F T iiFE:5 ~ 10min, i & 2 HILYTVE 5
[0016]  7) RAF BN PTvEL I, 258 FoK B2~ 3k, B L BE BRI 2~ 3K

[0017] &) FHAF BN IR AET0~100°C T T-##:24h,

[0018] A& B LA DIFE A R Rkl th T BRIRGK 2 AL B K o

[0019] A& HEAGLUTA:

[0020] (1) A B LA DL A JERHA 4 T BCIRGK 2 FL PR AR K , S8 T DL 3%
AR, By R BRAT 2315, il & S AR A

[0021]  (2) AR B & KBRS IEWE K A1 Ca/P<1.67, I H A BIRR B ARIRIR , 55+
FE LM KA B R A AL

[0022]  (3) AR BTG TR Mbe VIS, Jo i VA9 pH, AF SE AN e 1 ZRAG, T i Bt 5 TR AE,
SR ER N BRIE , Rr 351 5), o BOrE T, B R AR

Bff 15 BA

[0023] &I L Ayt = ) I FE P A e

[0024] &2 A5 it 491 P A0 XRD P 3

[0025] &3 RS it 9 = P TIRIETE

[0026] |4 RS 9 = TG I

[0027] &5 A5t 491 P W0 0SB IR B SRR 2R I e
[0028] 16 Ay Jita 51 7= A 1) %of e B 400 ERMT T 40 e 2 PR B o

BRI

[0029] Ry TAEAK B 5 T AR B idad 1 [ 1 SE i )3 — 2D IR A B, L FR i, T T S
Jite A5 A A T 150 R A B i AS FH T BIR il A e BH B Y L, T T S 46 P R AR R I B AR SE IS T
5 T P R SE I8 T VAT

[0030]  SEjifsi1

[0031] YN DISEis ¥« TR B B ks o100 B I A, HRO . 5g DL I N B et o
I 20mLIKR FE R0 . 1g/mL I TS A WL, SRMELh, B9 0 Ji B 3 ¥, FH 25 5 /K A B 22 50mLL s BY
50mLI¥]0.06mo 1 /1. HaPOsYE L, 11t 112 LA 1O /mi n ) 3 43 Ha PO R R I BIVE VR P 5 SR 5
VR A VA IO . Ammo LATAR R =41, i Ht S B230min , NN 6g IR 25 5 6 fill 15 1 VR A VU
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AN90°CHIZKIEH, HiFE S No5min, § B 2 HILU0E s Ba B 19 B UTve 38, 58 K s
BR2IR, CIEBRER 20K, AETOC SR T 15240153 B BRI 4 HL 0 A0 ROk o

[0032]  iZERIRGIAK 2 FLIEFRILBE I RFAE A - BURERE 42 4 ~5um, LE AU~ 270em’/ g , 5
i 26 10 HAT LB 24091 8nmir) 2 FLES 14

[0033]  ZERARGK 2 AL P T A B R B A A DL 1T 15 XRD ] % LIPS 2 s FTTR I
135 TG 3 LT 4 5 20U B I B S5l 2 B LI 5 5 ok ol B 44 BRI T 1 248 i P X6 DL ST 6

[0034]  SEjiif5i]2

[0035] KNG DISEId e T8 05 B BE BORLJE N100 E B8 A, HRO . 5g VISR IR B A o
TN 20mLIR FE A0 . 1g/mL I TS BT W SN Lh, 85 0 Je B 379, FH 25 18 F /K B 22 50mLL s BY
50mLI¥I0. 12mo1 /L HaPOsYE VR , 1 Hit 112 LA 103 /mi n ) 3 43 HaPOLA R N BIVA VR o 5 SR U5
VR A VA IO . Ammo TATAR B =4, i Hi S B230min, FE AN\ 6g IR 25 5 s il 15 R VR A VU
AN90°CHIZKIE T, HiFE S N 5min, 5 B 2 H B0 ;s B Ja B3 B0 Uive 38, &8 7Kk
BR2IR s LBEBRIR 2R, AET0C 46 F T 1524015 B BRI 2 B0 A ok .

[0036]  SEjifif53

[0037]  Vehh iR iH B TG B BE RORLE 9200 B 18 A, HLO . 5g VISR I B AR o
IIAN20m 1R FE R0 . 1g/mL I TS B VA W, JRMELh, B9 0 J B 3 ¥, FH 25 5 /K B 22 50mLL s BY
50mLI¥I0.06mo 1 /1. HaPOs¥E ¥ , 11t 12 LA 203 /mi n ) 3 43 Ha PO R 8 I BIVA VR 5 SR 5
VR A VA N0 . 6mmo I ATAR IR =41, i Fi S S230min , NN 6g IR 25 5 5 fill 15 X VR A VU
N80 CHIZKIEH, HitFr S Nomin, § B 2 HILU0E s BJa B 19 B UTiE 38, A8 K
BR2IR, CIEBRER 20K, AETOC SR T 1524045 B BRI 4 LM A0 ROk o

[0038] S 514

[0039] KBk DUSRil e T8 5 , M B BORL PSS 100 B 1R K , BRO . 5g DLF K I B ek
B NN 20mLYK 280 . 1g/mL IR B FR VA W, IOBL Lh, B0 G B BB, 2B F KM B R
50mL ; EX50mL0. 06mol /L HaPOaya ¥, 3111 LA 2035 /mi n ¥ 35 5245 Ha PO 3 I 214 WK
s SR R A TSR N0 L 6mmo LAT A BR =/, 4k SN2 30min , FE NN 8g R & 5 5 Hl43 1
TR A WURNB0C 7K, Btk S M2 5min, i B 4 I YT s 0o i 43 BRI iie 1k 9k, A %
B FIKBESR2UK , BRI 20K, ET0°C A4 N T-J5240 15 B BRIE F2 FE 18 K A 0k

[0040]  SEjifif55

[0041]  Jgyn[ k525 e - T8 05 B B BRORLJE 400 B B8 A, HUL. 0g DISER I B A o
IINA0mLIR A0 . 1g/mLIF) B BVE W, I RE2h, B0 J B 5 W, B8 /K2 100mL
EX100mLI{0. 12mol /L. HaPOYA VR » I FEFE L LA 20358 /mi n 358 4% HaP Oy V39 N 219 v
SR G IR AR NN . Ommo LFTAR R =N, i+ I S230min, RN A8g IR 2 s B il 13 IR &
NS0 CHI A, PEFE S N 5min, 5 8 2 H BT : A B AR ue, AL s 1
IKBEBR2IR s LEEBRBR2UK, AET0°C 5641 T 15224045 B BRI 2 B0 A ik

[0042]  SEjfEfs2. 3.4 FN515 BRI BRI K 2 FL I P2 AL 0 A CH ¥ BAT 5 S 6 145 B Rk
AhK 2 AL BT AR AR R (R RrAE S 5
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