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Na;COs . CaCl, ¥4 43 #7 ik 70, PVP-90 i # /L
B THRBEREE, KH K&K, SEM. XRD,
TG/DSC # 7T % 47 #7 4+ 51 FA X'pert MPD philips
Y (CuKa) . AMRAY-1840 #8845 . NETZSCH
STA409 PG/PC #A43- #7114 (N.) 1 EA1112 STE 444
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1.2 KRAZX

¥ 0. 80g Na;CO: ¥4 F — 4~ 250mL BB IK
&, [FHEPH 0. 80g CaCl: W4 F — 4~ 100mL /B #F
JEER, # 100mL B/ NEEFRE T 250mL B K BEARF .
RIG 1B R BEAH/NGERR B P BE 48 I A R 248 it
%5 (PVP-90) BI/K MR (PVP KB BK R H 2
B FHIH 0.20%, 0. 30%, 0. 40% , 0. 50%, 0. 60% ,
0.70%, 1.0% ), EBN MW E AT M, HESHA
A Smm Ak, EERTHE 7 XE, B EILRE
YR . AS TR 480 5, BHEETTERS
o Ra A BT R (SEM) X ST B K A7 8
(XRD) . #AH - Z7RHIB B (TG-DSC) MITE T
X% X HE R BT RAE .
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2.1 SEM

HBREMRARBREHTERSH, RBAHE
PVP R EM AR, MBGEMEREETL ([
1) .7E PVP ¥R K 0. 50% B i 18 CaCO;s ik 4R
AaBERTFHERE, K/ADAKX2~5pm(E 1C), T
PVP #E XN 0. 4% BF, FFf8 CaCO; R H N ZE
MR RS E (B 1B), H'E PVP KB B frig db ik
MR NER (B 1A.D), EERKEREET
MEE, CaCOs SHIEFEAPR W (H 2), KU KERT
NERERS.

1 REWRE PVP B P IER CaCO, xR B RN
Fig. 1 SEM images of CaCO; crystals prepared in the different
concentrations of PVP solution
A: 0.2% PVP; B: 0.4% PVP;
C: 0.5% PVP; D: 1.0% PVP

2.2 XRD

X S R AT E 4347 (B8 3) £, B 0. 5% PVP
KW P AT B ERIE CaCO, M dd B W EREL A F 5 1%
f, BH#E Rao HTRERMIITH:

fi= (Inoy + Iz + Liiay)
v (Tll()v+1112v+1114v+1104§

REASBNS N 82.68%, HFEPHE v, c &
FIEHRTEOANTEAOREBFENIE, 7£1.0% PVP
KEBRPIBER SEMNKBE I T HA T,
2.3 TG-DSC

HERE CaCO, B WHAE - ZRAMEHRI
(I 4) ATUAFE H, BRI CaCOs B Fh7E 200 ~ 500°C 7

2 BHKAEET CaCO, &4 iy 34 i BE
Fig.2 High magnifying SEM images of CaCOs crystals
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B3 PVP KW T CaCO, d ki X ST 451
Fig. 3 XRD spectra of CaCOs crystals prepared in the
PVP aqueous solution
(A): 0.5% PVP; (B): 1.0% PVP;

( * ): vaterite; (#): calcite

BAZEL R, HESLKRE 11.32%, (WREAHKE
FEMmPEE0 PVP T8, 7 726CAH — B ERH
e, ZRE 43.06%, WIEITE N ZHK CaCO; 7 ## B
B, SRR, EHESE PVP HE (1. 0% ) K
BH P ARNET CaCo, kW AE - Z/7AHE
HAES (B 5), {XFE 731. 6 C ALK TE 42. 08% ,
HAE—BERBIE, X2 CaCOs A3 FITE, RTINS
N M RETTOEDN, SRRXVRE
CaCOs R P KRKAEF 10% RS, MEF CaCOs
HERPUAEREY, 5 TC-DSC A ELY
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B4 0.5% PVP KW T R CaCOs kK
AT - EREMBRASTE
Fig. 4 TG-DSC curve of spherical CaCO; formed
in 0. 5% PVP solution
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B5 1.0% PVP KBTI CaCO; sk iy

HRE - -EFAHERASITHE
Fig. 5 TG-DSC curve of thombohedral CaCOs; formed
in 1. 0% PVP solution

F. XFEEMEN: BEY PVP EHIE CaCO; KB
BABPET +2EEMEM,
2.4 3 i

EARFWE R PYP WP, CaCOs Hifuny Al
MM EAELL, XS HEE T PVP FFER LK
IL¥FEHSREX, BEE PVP IRERE, PVPBAT
FETEM A CaCOs KKEBEW PR FHRBEAR
[, ATeE &4 T A4k (& 6) o

()= &

linear structure quasi-circular structure net-like structure

B 6 PVPE S FHE IR STy AT AR R
Fig. 6 Proposed model of the stereochemical structure of PVP in

the aqueous solution as the change of con-entration

BWW R PVP B THMIL A FHNR LR
A, PVP R E AN ER C=0 FW O ET, &
BILT—AFE, FRIBFBRPY Ca>, BRI

AT CaCOs fhik. B THE R, BREESH
RESHAAKMERBRESE X, RANMNAT K1k
FHEEERRME, AmbaHFESE R CaCOs Rk
KRB AVEERKN RO/, PVPEAS TN
EAET, BT PVP REEA C=0 FH O BT, AEA
FHEBS|IBERPH Ca?, EMERER NERED
CaCO; @ik, &R AT/, N EAFERSR Y
BERSAMK MWL, BHBIEBR CaCO;
KB hBERKN AR  SREBEMEEX,
HFLEAEHENERRES, MaRBESFEN
CaCOs B AR BB B W ERE A R, B2 78
A FAE AR EE, FTEEHE TH S CaCos WA S
BE, ERMERNEKR, EMAERE CaCO: &
FRETR LR, X—BETFFTLEMNE %
UE St 5otk

3. 4

(1) BiE PVP WK E R AR, B8 CaCOs d
HRERESR K EAL, 7 0.5% PVP KK IEAR &
W, BT 4B R BRI B BR 4G

(2) BAY PVP EHF CaCO: FHE B K
11.32%, 7EBRFE CaCO; MEERIBFET +4
BEERER;

(3) #2447 PVP Xt CaCO; &R K & B A 40 7]
BEBUBAR B RIMLER, AN PVP 1E /KIS ¥ R B9 37 i1k
FHREM CaCOs MIEM BB ALK,
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Template Induced Synthesis of Spherical CaCO, by Polyvinylpyrrolidone

NIE Qiu-Lin"? ZHEN Yi-Fan' YUE Lin-Hai' LI Guo-Hua' MA Jian-Xiang' XU Zhu-De*!
(' Department of Chemistry, Zhejiang University, Hangzhou 310027)
(? Hangzhou Institute of Electric Eengineering, Hangzhou 310037)

Spherical calcium carbonate was prepared by the reaction of sodium carbonate with calcium chloride at the
presence of a protein-like molecule, polyvinylpyrrolidone, as the template. The products were characterized by
elemental analyses, XRD, SEM, and TG-DSC respectively. The effects of polyvinylpyrrolidone on the crystal form
and morphology of the as-prepared CaCOs were investigated. It was found that the aggregative shape of the produced
calcium carbonate crystalline could be well controlled by adjusting the concentration of the polyvinylpyrrolidone

template. This may be of important meanings to the biomimetic synthesis of novel inorganic materials.
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