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Research on Water-Repellent Coating Materials to Prevent Solar Module Pollution
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Abstract: Currently, the most developed new energy source is solar energy. Because solar power is installed outside, it is

exposed to many pollutants. Pollutants are causing the characteristics of solar energy to deteriorate. Therefore, this study aims

to develop a water-repellent coating to prevent contamination of solar modules. Silica and Titania materials are mainly used as

water-repellent coating materials. In this study, it was based on silica and the contact angle characteristics were measured

according to the change in the amount of silica and ammonia water added and the number of coatings. As a result of the

measurement, it was confirmed that the contact angle was more than 60 degrees when 0.5 mol of TEOS was added to 50 mL and

0.15 M when 1 mL of ammonia water was added to 296.47 ml of distilled water. And it was confirmed that the contact angle

improved when the number of coatings was applied twice. A water-repellent coating material was applied to low iron tempered

glass used to protect dye-sensitized solar cell modules. The characteristics of the module were measured after spraying DI-Water

on low-emission tempered glass with a water-repellent coating. As a result of the measurement, the efficiency of the module

without application, the efficiency of the module coated once, and the module coated twice were 4.87%, 4.90%, and 4.91%,

respectively. It was confirmed that the efficiency of the module increased by applying water-repellent coating. As a result of this

study, it is determined that the water-repellent coating material will help improve solar power generation efficiency and lifespan

by being self-cleaning and non-reflective.

Keywords: Solar cell, Water-repellent coating, DSSC (dye-sensitized solar cell module), TEOS, Contact angle
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Fig. 1. Contact angle characteristics of basic synthesis (a) one-time coating and (b) two-time coating.

Table 1. Contact angle results according to change in addition amount and number of coatings.

TEOS Ammonium Contact angle TEOS Ammonium Contact angle

(mL) (M@21mL) 1 time 2 time (mL) (M@21mL) 1 time 2 time

25 mL 52.19° 66.88° 0.05M 48.43° 53.01°

35mL 52.29° 65.2° 0.07M 46.84° 56.08°
E— 0.1 M 50 mL

50 mL 48.4° 56.21° 0.1 M 48.4° 56.21°

75 mL 35.05° 45.72° 0.15M 52.83° 62.06°
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(a) - e (b) - sge (c)

Fig. 2. Contact angle results of a glass substrate coated twice with a water-repellent coating material according to a fixed amount of ammonia
water of 0.1 M and changes in the amount of TEOS added: (a) 25 mL, (b) 35 mL, (¢) 50 mL, and (d) 75 mL.

(b) (d)

Fig. 3. Contact angle results of a glass substrate coated twice with water-repellent coating material according to the change in the amount of
ammonia water with a fixed amount of 50 ml of TEOS added: (a) 0.05 M, (b) 0.07 M, (c¢) 0.1 M, and (d) 0.15 M.

Table 2. I-V characteristic results of dye-sensitized solar modules with or without water-repellent coating applied: SO does not apply water-
repellent coating, S1 D.I water sprays on a substrate without water-repellent coating, and S2 and S3 D.I water spray on a substrate coated with
water-repellent coating 2 and 3 times, respectively.

Items Unit Result
N} S1 S2 S3
Voe v 7.85 7.84 7.85 7.90
Isc mA 108.65 108.51 110.68 108.39
Jse mA/cm? 1.087 1.085 1.107 1.084
Fill factor % 57.78 57.29 56.43 57.35
Iimax mA 93.409 89.595 91.424 92.551
Vinax v 5.281 5.441 5.365 5.313
Pax mW 493.292 487.486 490.489 491.724
Efficiency % 4.932 4.874 4.904 4917
Shunt res. Ohm 779.533 691.12 683.519 725.841
Series res. Ohm 19.732 20.266 20.301 20.109
Bl 250 AY-AF SHS 5 202 H 20l 2R ZFAsH: AL HAAY 2 900, ofidt Ak
Uetfgich 23 45 24 39 1819 28)0) AY-HR 2] W) 9l Dl watere] Yxto] ofato] &g0] Z4g]
£4 345 Uit 24 282 AEsA ke W = Zloz wodg. 2 39S A8t o 0.03~
o] £7] 259 FA ¥ 852 4.93%0|0, D.Iwater 0.04%=% 571== 22 AL 5 o0 o]t A},
AR BRI WA 952 18],20] A8 FDILARI D WA IYS NET A9 HUY DEY YN UH 28 T
o] WA e 582 717H4.87%, 4.90%, 4.91%2H £ A A 2 9on], MEe DI water] A4S 220
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