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WE: 240 AR S A T 0 i B A A A A B IR OC . M RCE S T ImENG , AR
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A0 ( Boettcher and Wyllie, 1968; Johnanesss
and Puhan, 1971), BR&E O EHR T ATEEM
(Turnbull, 1973), 328 Jj22 N EREE G fE—RE %
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2006 ). ZJk ( Deoliveira and Laursen, 1997 ).
Z M ( Kotachi et al, 2006 ) &, AN T& WAL
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1994; Heywood and Mann, 1992 ), H 2125 2R
('self-assembled monolayers,SAMs; Aizenberg et al,
1999), REWIEHR (Lu et al, 2005 ) ZEEEHEY) T
AE IR, RSP P ke, Al — g fk
YEFIRERY ( Mann, 2001; Arias et al, 2003; Lin and
Meyers, 2005 ), #R1M_FiR TAEH A RAM A9
B VE AR B e fb st fe b, AR 2 L
RMMMWE AT, R EEEA L T
YIRIESR | 2H 258 45 i) B2 AR 20 R B S 1 4
YEF ( Collier and Messersmith, 2001 ), K AEH 1k
T AW B A R 2 — IR (PC) 1
R AR, TEAEYIR B SRR pHIR R T, iR
AN, B ER A5 1™ {72, BFFEPC
VALK PCA5 A /N 5318 4 B TR 2 D X i PR 651
R

2 SIS AR

2.1 SEI§
2.1.1 XA

B (PC) FIOBUHZUK (CHN,05) ¥
Yrkimge ( BigA 1), S4kES (CaCl, - 2H,0 ).
IR A8 (NaHCO;), ZE L84 (NaOH ), #hR |
S5 (CHCL) FTE/K L (CHOH ) R 5Hral
WAl SERHAKCR BT K.

2,12 Houdh &

HERR PRI — & T PCE TR FR A, A&
WA, B3 minflPCIEHL, FiR FE A
IR T, MPCHS P RITER RIS, M AA
— B A Z KA 50 mLIY CaCLIAER (0.03 M) 3]
ANZIEFRIL, M5 minfGHE %, RMAR
A AR SR T AR TR K. FRRRE AN CO,
SARFHAS /N 0.3 MANaHCOA W, 155 s+
T, MK ENaHCO, : CaCl,=1 : SHJELE, 2%
P N 22 SE T 45 190.03 MBICaCLIE W T, R
il B 20.025 MAY 5 — & S PCHIXUH 2 Ik Ca

(HCO, ), o ARG S IR N BREE, AT

PUFHCIAINaOHIE B 1 pHAE, [ HAm AR5 7
ThAT . RIFm LRI, EHEE, M
K, WEERRHBNE Ty er=y, FHEE
FIKFITCAK CBEFE IR, 25 T4424 he
22 HYIRIRIE

K M Philips X’ Pert PROSTYX-5J 28 k3 R A7 54
A, X8 Az B A ke 2 65 1 400 1) 49 A L R R 45 A
fFFR1E; JEOL JSM-6700F B3z %k B 413t v 7 B i
B, HFMETPIES; Wyatt DynaPro-MS8003])
AIEHEHL, T B AR i R

3 ZER5rhHe
3.1 PCEXHE SR EE A RERSSH L RIS
EI1 AP FFCal HCO; ),=0.025 MATBUH 2 ik
=0.0125 MAZE, ALk 2R W PC 3 1 B 5 e
FRESH I X - SR AT i (XRD ) Bl 3 Seq7 i
IFEFRALZE R NE LT . e A A (calcite ),
vRAEREA (vaterite ), HuRIEN TR (104) ff
BP0, v (112) R T ERBR AT B AT S04 .
XRD & w5 B Hn] LA A ke, 5 A
JdifiAa, HMaFle, BEZEPCHEMIGIN, BREK
A (vaterite ) WAL, 238 20.752 mg/mL
i, B AR LA R A . DA P PC
AL SR Y AR AL . B2 M3 K B
T8 (FESEM ) B . BRI S8 E 4N 77 ff

<
= —~
> o
— Cﬁ ~ o~ /-\E,\
o~ o ~ —~
~ae | 2 -8 5% ~a- -8
(a) ga‘:—‘ 8:2 v\(\/'go T ~—=aX _an®
- R o el
= CH-— & c® Ja-Z2-
v =
A\
(b)
R S N\
(¢)
2 1 2 1 2 1 1 1 1 1 2
10 20 30 40 50 60 70

260(° )

Ca(HCO,), = 0.025M; BUHE M (elyeylglycine) = 0.0125 M;
PC:(a)0.188 mg/mL, (b)0.376 mg/mL, (¢)0.752 mg/mL
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Fig. 1 XRD patterns of CaCOj at different
concentrations of PC
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Ca(HCO,),=0.025 M; AUHZK (glycylglycine ) =0.0125 M;
PC:(2)0.188 mg/ml, (b)0.376 mg/mL, (c)0.752 mg/ml.
K2 AFEPCHR R IRIR ESFESEM IR F
Fig.2  FESEM images of CaCOj at different

concentrations of PC
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Ca(HCO,), =0.025 M; PC=0.376 mg/mL; FUHZK ( glyeylglycine ):
(a)0.005M, (h)0.0125M, (¢)0.025M, (d)0.05M
PE3  ANTE] OUH 2 I B2 A B B5 X RD 3% ]
Fig. 3 XRD patterns of CaCOj at different concentrations
of glycylglycine
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Ca(HCOs), = 0.025 M; PC: (a) 0.075 mg/mL; (b) 0.1.587 mg/mL
B4 AT IIPCAIBIRFSXRDIE ]
Fig. 4 XRD patterns of CaCOj in the presence of PC
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Fig. 5 FESEM images of CaCOj; in the presence of PC
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Ca(HCOy), = 0.025 M, RUHZK (glyeylglycine) =0.0125M
B 6 LA H UK OB RS XRD
Fig. 6 XRD pattern of CaCOj in the presence of
glyeylglycine
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Ca(HCO,), =0.025 M, AUHZ Ik (glycylglycine) = 0.0125 M
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Fig. 7 FESEM image of CaCOjs in the presence of

glycylglycine
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Fig. 8 Models of interaction between PC member layer
and glyeylglycine at low (a) or high (b) concentrations of

glyeylglycine
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Effect of Phosphatidylcholine and Glycylglycine on Polymorph
and Surface Microstructure of Calcium Carbonate

NI Jie, ZHOU Gen-tao, QU Xiao-fei

(CAS Key Laboratory of Crust-Mantle Materials and Environments, School of Earth and Space Sciences,
University of Science and Technology of China, Hefei 230026, China)

Abstract: Phosphatidylcholine (PC) is one of the basic components of the biomembrane, which plays important

roles in the biomineralization. As a double-hydrophilic biomacromolecule, PC can form liposomes in solution and

lipid membrane layer at the interface of solution/air. In this paper, using X-ray diffraction (XRD), scanning electron

microscope (SEM) and dynamic light scattering (DLS), we systematically investigated mineralization of calcium

carbonate in the presence of PC and/or glycylglycine by a biomimetic mineralization approach. As a result, we found

that phosphatidylcholine and glycylglycine obviously have effects on surface microstructure of calcium carbonate,

and that the electrostatic force interaction between the PC molecules at the interface of solution/air and the dissolved

glycylglycine synergically inhibits mineralization of calcium carbonate minerals.
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