NIATITINIAWINeIAEasLavinalulad Journal of Science and Technology

U7 6 aUUN 1 1uNSIAL — SUIAL 2566

Vol.6 No.1 January — December 2023

AMTNAILIETSIARaUNUUINaSnEan N szAulag Y
aunAunlulAaENATTUBLUALAZIBTIaIYAgLad
Development of Water-Resistant Coating for Paper Preservation Using

Calcium Carbonate Nanoparticles and Ethyl Cellulose

van Lsiynan’

Chalita Mekmukda'

Received: April 8, 2023
Revised: May 16, 2023
Accepted: May 18, 2023

UNANEa

s nedeutostuiiiiesnuaninnszmuluguuuvanmnemauasniidedis
AudAynUsEiRamans lnsldiagnauefawaglaauareuniauiluwaaidouaisusiun luguiuuy
ARAABER 1NNITIATITIMEIATADUNTLIALATNdDIganssAmIBLanasauNUI ABnafiwannivils
sumeuluuradeuan sustuniiastudulovenszmuedisainane Tnglidsuasodnuarniouen
10905201y s Tayududanentiunseasuansliiiiuin arsiedeunseauiviiliingsniy
fautfnsfutiudiniuun nszaunsesdyududaventinfiutuain 0 osan 1Ju 100 o3 uaz
nszawnuiisdeiinfusduiaveainiutuan 75 osn 1u 80 v 100 e TnsautRtutiAniy

Mnilauefawaglaauunseasinnuliveviianmyieia@dltini venanfleuntauluwaaidey

'
a

Asuatundsgliaudinisiudiven e uiiuTuIn AT YsELLnUR Jadugaenyinlaaud

e

vad a

nsiuliNguBnseRuReMsUTUUNanTRNURIve o uNMAUlULARIGEL A TUBLUAMIENTAGLALT N

aa I s M NS = o8 vl a = 3 a o aa
Vllla']EJI"UI&ILaqalai@ﬁﬂ']ﬁ‘U@u‘ﬂlllllsUj QQV]WIWWUN'JGU@\TBHJY]@UWIULLﬂaLGUEJlIﬂ']TU@L‘Uf”] LAMNBUNTINIYN

[y

vianas Ineazunaisnsililuisnnsifivszansandmsunisindeutosiuiniiesnwanmnszay

1%

AE1AY: euAAuluLAAdBIATUBIU, leTialaglad, nTean, fui

919138 naddvadl daunsAine Tsassuwesaunszaveung
Lecturer, Department of Chemistry, Academic Division, Chulachomklao Royal Military Academy

E-mail: mkchalita@gmail.com

101



Royal Thai Naval Academy Journal of Science and Technology Vol.6 No.1 January — December 2023

Abstract

This research has developed a water-resistant coating material to preserve the condition
of paper in the form of archives, documents, and books with historical importance. A mixture
of ethyl cellulose and calcium carbonate (CaCOs;) nanoparticles in a colloid form was developed
and used for paper coating. The analysis with an infrared spectrometer and a scanning electron
microscope revealed that this developed method allowed CaCOs; nanoparticles to be evenly
embedded in the paper fibers without affecting the external appearance of paper. The results
of measuring the contact angle of water droplets on paper showed that the coating material
increased the water resistance of paper. After coating, the water contact angle of filter paper
increased from 0 to 100°, while the water contact angle of paper from an old book increased
from 75 to 80-100°. The factors that contributed to making paper more water-resistant were
ethyl cellulose film coated on paper, which was hydrophobic due to the ethyl groups.
Additionally, CaCOs; nanoparticles could enhance the water-resistance of paper due to the
increased roughness of the paper surface. Lastly, the water-resistance of paper could be further
improved by modifying the surface of CaCOs; nanoparticles with stearic acid, which had a
hydrocarbon chain that reduced the interaction between water and the surface of nanoparticles
coated on paper. In summary, this developed method was an effective and straightforward

approach to coat and protect paper from water damage.
Keywords: Calcium Carbonate Nanoparticles, Ethyl Cellulose, Paper, Water Resistance
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