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ABSTRACT

Samples based on talc with 15 % of zeolite from Zlatokop, Serbia, sintered at 1200 °C were prepared
and tested in condition of cavitation erosion. The ultrasonic vibratory cavitation set up with
stationary specimen was used. Mass loss was measured and degradation level of the samples using
image analysis and Young modulus of elasticity was monitored. Obtained results showed good
resistance to the cavitation erosion giving the possibility of future application in different conditions
where cavitation erosion is expected.

1. INTRODUCTION

Zeolite is widely used for different applications in medicine, chemical engineering,
metallurgy, removal of heavy metals from nuclear, mine and industrial wastes [1, 2, 3, 4], in
agricultural for soil conditioner and animal feed supplement [5]. Many authors were
investigated zeolite deposits in Serbia [6, 7, 8] and their possible application.

Cavitation erosion is phenomenon which could be observed where the fluid which is
transported with some velocity is in the contact with engineering material. Cavitation
transport phenomena are well described in the literature, and mostly related to the metallic
materials [8, 9, 10, 11]. In this paper material based on talc with 15% zeolite from Zlatokop,
Serbia deposit, synthesized and sintered at 1200 °C will be investigated in cavitation erosion
conditions.

2. MATERIALS

Sample was prepared as a mixture of talc and 15 % zeolite from Zlatokop deposite. Samples
were pressed and sintered under the following conditions: raising the temperature to 1000 °C



with a heating rate of 5 °C/min, then heating to 1200 °C with heating rate of 2 °C/min with
dwell time of 1 hour; cooling of the sample was carried out within the oven.
XRD and SEM of the sample sintered at the conditions given above are given at the Figure 1.
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Figure 1. XRD (a) and SEM (b) of the sintered sample

3. EXPERIMENTAL PART

Cavitation resisance was investigated according to the ultrasonic vibration method (with
stationary sample) applying water flow (5-10 ml/s) according to ASTM G32 standard [12].
Mass loss was used to determine the degradation of sample. Additionally, samples were
photographed, and image analysis was performed for determination of the surface
degradation level. Young modulus of elasticity was determined based on UPVT (ultrasonic
pulse velocity method).

4. RESULTS AND DISCUSSION

Image of the sample and mass loss during the cavitation testing are given in the Figure 2. As
can be seen, after 80 minutes degradation ring which corresponds to the area of the horn was
observed. Mass loss results indicated that during the experiment degradation of sample was
increasing almost linearly.

Aditional determination of the degradation level was applied using image analysis for surface
degradation and Young modulus of elasticity for volume degradation of the sample. Obtained
results are given at the Figure 3. According to the results, after 80 minutes the surface
degradation level reached 12.76%, while the Young modulus of elasticity decreased for 48 %
from the value before experiment.
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Figure 3. Level of degaradation (a) and Young modulus of elasaticity during the tesing (b)

5. CONCLUSION

In this paper cavitation erosion of sample based on talc and zeolite was investigated.
Different methods were used for monitoring behavior of the sample in these conditious:

- mass loss,

- image analysis for surface level degradation and

-Young modulus of elasticity measurements for volume degradation.

According to used approach, for overall insight it is recommended to apply those three
methods.




Acknowledgments
This research has been financed by the Ministry of Education, Science and Technological
Development of the Republic of Serbia as part of the projects TR 33007, II1 45012, TR 35002.

6. LITERATURE

[1] Tomasevi¢-Canovi¢ M.: Purification of natural zeolite-clinoptilolite for medical application
Extraction of lead, J. Serb. Chem. Soc. 70 (11) 1335-1345, 2005.,

[2] http://www.ch.ic.ac.uk/vchemlib/course/zeolite/applications.html, (2/2017).,

[3] Liu J. and Aguilar G., Munoz R. and Yan Y.: Hydrophilic zeolite coatings for improved heat
transfer: A quantitative analysis, AIChE Journal, Vol. 54, No. 3, 779-790, 2008.,

[4] Zendelska A., Golomeova M., Blazev K., Krstev B., Golomeov B., Krstev A.: Adsorption of
copper ions from aqueous solutions on natural zeolite, Environment Protection Engineering, Vol.
41 No. 4, 17-36, 2015.,

[5] Mumpton, F. A. La roca magica: uses of natural zeolites in agriculture and industry, Proc. Natl.
Acad. Sci. USA Vol. 96, pp. 3463-3470, March 1999.,

[6] Kasi¢ V. D., Simi¢ V1., Tivoti¢ D., Radosavljevi¢c-Mihajlovi¢ A. S., Stojanovi¢ J.N.: Mineraloska i
kristalo hemijska svojstva minerala HEU-tipa iz leZista zeolitskih tufova Srbije, Hem. Ind. 71 (1)
49-60, 2017.,

[7] Kasi¢ V., Mihajlovi¢ S., Zivoti¢ D., Simié¢ V., Stojanovic¢ J., Sekuli¢ Z., Kragovi¢ M.:
Karakterizacija zeolitskog tufa iz lezista ,,Igros-Vidojevici“ sa geoloskog i tehnoloskog aspekta,
Hem. ind. 72 (1) 29-37, 2018.,

[8] Hammit F.G.: Cavitation and multiphase flow phenomena, New York, McGraw-Hill, 1980.,

[9] Knapp R.T., Daily J.W., Hammit F.G.: Cavitation, New York, McGraw-Hill, 1970.,

[10] Okada T., Iwai Y., Hattory S., Tanimura N.: Wear 184 231-239, 1995.,

[11] Hattori S., Mori H., Okada T.: J.Fluid. Eng.Trans. ASME 120(1)179-185, 1998.,

[12] ASTM Standard G32-98 Standard, Test Method for Cavitation Erosion Using, Vibratory

Apparatus, Annual Book of ASTM Standards (2000) 107—-120.


http://www.ch.ic.ac.uk/vchemlib/course/zeolite/applications.html

