
� 23 f � 2 a � � ; � 6 � Vol. 23, No. 2

2008 Q 3 } Journal of Inorganic Materials Mar., 2008�!Yl: 1000-324X(2008)02-0337-04i$k�g#_seo{���K H 1
, FLI 1

, MNG 2
, MOJ 2

(1. 81,? =4)73B(E.9�:�)76?A/+<�'5 100084; 2. 02-C9�*;D>�'5 100037) �� BY��j4sst1��S:f2s5℄��CZ{	60N
Cn*<��:s5℄�blC��A(CZ��S(-H0fp��.(-.J�fCK�>CCZ���(-uC.J�fC��A(-.J�f�l��2C~�[&zCZ
�:℄��iti!u 394.34GPa, it��J�M�ri5&�fC9�o��8`!u 2.933GPa, �8H1��u 33.308GPa.h r ℄�s5℄��.J�f�:(CZ�	60N%
byl�TB332 ��Z	��A

Structure and Mechanical Properties of Silica Sponge Spicule

QIAO Li1, FENG Qing-Ling1, WANG Xiao-Hong2, WANG Yi-Min2

(1. Key Labrotory for Advanced Materials of Ministry of Edulcation, Department of Materials Science and

Engineering, Tsinghua University, Beijing 100084, China; 2. National Research Center for Geoanalysis, Beijing

100037, China)

Abstract: The structure and mechanical properties of silica sponge spicule found in China Bo-hai

were studied. The results show that this spicule has the complex hiberarchy: the first tier is nano

silica particles; the second tier is the sub-rounds within one silica round; the third tier is silica rounds

composed of several parallel sub-rounds; the fourth tier is homocentric round structure with alternant

deposition of silica and organic matrix. The flexural strength of this spicule is 394.34GPa, the flexural

modulus increases with the growth direction of rounds. The cross-sectional hardness is 2.933GPa, and

the cross-sectional Yang’s modulus can reach 33.308GPa.
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Fig. 1 SEM image of sponge

spicule

(a) Whole appearance; (b) Cross sec-

tion; (c) Silica rounds; (d) Sub-

rounds; (e) Nano-particles in the

sponge spicule
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Fig. 2 TEM image of nano-particles in the sponge spicule
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Fig. 4 Displacement-force curve of sponge spicule
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Fig. 5 Nano-indentation on the cross section of

sponge spicule

(a) Hardness curve; (b) Yang’s modulus curve
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