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Fig. 1 Common particle morphology of nano-travertine
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Fig. 2 Sulphur—containing travertine in Xiamo springs group and its microcosmic characteristics
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Fig. 3 Nano calcium carbonate in diatoms
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Fig. 4 Field characteristics and the nano—characteristics of striated travertine
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5 ERESLER SEM™

Fig. 5 SEM pictures of travertine tubes

(a AEPIREGAE AR IAT b L od e 2 a oG R BEHE 19 SR R B R T, g R A AR HE AR AR R, B Sk A S AP IR A W A R T g 7R R
h R AR TE T PRI AR I, 2 HERRST AR IEL, cla— B , Ms— 858 i, Spr— 22 i, Ne— EPIREEA140)

(a was the cross section morphology of travertine tube; b, c, d, e were enlarge parts of a. g as a diagram of travertine accumulation mode , ar-

124

rows was travertine tubes. h and 1 were deduced from picture g, h consisted of front view and plan view, i was stacked tridimensional dia-

gram, cla—clastic, Ms—macrosparite, Spr—spatite, Ne—needle aggregate )

BEo $5EEREFESEM
Fig. 6 SEM of travertine lentiform aggregate™
(b a PHELR AT BRI 5 a, b2 e BIBURI 5 ¢, dJ2 FRYBURIET; Ne—FPIREESA)

(b was enlarge part of a, a and b were enlarge part of e, ¢ and d were enlarge part of {, Ne—Needle aggragate)
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B7 $SEeLRERSEM™
Fig. 7 SEM of travertine crystals™"
(a A2 BE iR E R BT b, F AR5 1)

(a.synthetic calcite, b.natural calcite)
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Fig. 8 SEM of travertine tubes inner layer
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Fig. 9  Effect of citric acid on morphology of calcite
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Fig. 10  Effect of organic acid on crystal form and morphology of calcium carbonate
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Table 1 Relationship between the ratio of calcium ion space size

to amino acid side chain length and crystal coordination number
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Preliminary study on nanometer growth process and regulatory
mechanism of travertine nonclassical deposition— A case study of
travertine in Jiuzhaigou valley and Huanglong region

DONG Fagin'?,ZHENG Fei"*?, DAI Qunwei’, LI Qiongfang*, CHEN Yuheng'*, .LIU Mingxue®,

JIANG Zhongcheng’,ZHANG Qiang’, LI Bowen’, Alper BABA', Plenkovic—MorajAndelka®
(1. Key Laboratory of Solid Waste Treatment and Resource Recycle, Ministry of Education, Mianyang , Sichuan 621010, China;2. School
of Environment and Resource , Southwest University of Science and Technology , Mianyang, Sichuan 621010, China;3. Xichang
University , Xichang,Sichuan 615000, China;4. School of Life Science and Engineering , Southwest University of Science and Technology ,
Mianyang , Sichuan 621010, China;5. Institute of Karst Geology, CAGS, Guilin, Guangxi 541004, China ;6. Department of Materials
Science and Engineering , Michigan Technological University , Houghton 49931, MI USA;7. Izmir Institute of Technology, Engineering
Faculty, Department of International Water Resources, TR=35430 Izmir, Turkey;8. Department of Biology , Faculty of Science , University of

Zagreb , Rooseveltov trg 6,10000 Zagreb , Croatia)

Abstract Travertine is one of the important karst carbonate precipitates in nature, and its formation process is of-
ten affected by life activities. Clarifying the role of travertine biodeposition can help to better understand the climat-
ic and environmental implications of travertine petrographic and geochemical characteristics. Taking travertine in Ji-
uzhaigou and Huanglong region as example, the characteristics of modern travertine nanocrystalline, the growth
and aggregate morphology of travertine in Huanglong and Jiuzhaigou are described. The reasons for the regulation
of the growth and morphology of travertine by biological organic matter in simulated experiments was analyzed,
and the two-way and four-stage mechanism of biological activity and metabolites regulating the nucleation, growth
and crystal appearance of travertine crystals was revealed. This paper is of great scientific value to explore the cause
of the formation of travertine, the regulation mechanism of the growth of calcium carbonate, the degradation fac-

tors of travertine, and the protection and sustainable utilization of the travertine landscape.

Key words nano travertine, nonclassical deposition, metabolic activity, morphology and polymorphs,

regulatory mechanism
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