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A Study on the Anti-fogging of the Ophthalmic Lens(CR-39) Surface
using Super Hydrophilic Materials
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Department of Chemical Engineering, Keimyung University
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Abstract Wearers of glasses and face masks during the COVID epidemic have all experienced the
inconvenience of spectacle fogging during winter or when entering a warm room. To address this
problem, we investigated the anti-fog characteristics of super-hydrophilic materials. Specifically, we
changed ratios of Tween 40, Span 20, and Fluorosurfactant (FC-5130) in an aqueous formulation the
prevent the fogging of CR-39 glass. Candidate formulations were applied to polished eyeglass lenses
using cleaning cloths treated with the different formulations, and antifogging effects were assessed. The
surface tensions of Tween 40, Span 20, and FC-5130 (a fluorosurfactant) containing formulations ranged
from 20 to 30 mN/m, and contact angles on spectacle lenses ranged between 5 and 10 degrees,
indicating an antifogging effect. The derived formulation retained an antifogging effect for 180 seconds
8 times a day in everyday life, and if the glasses were worn with an anti-fog agent, no more fogging

occurred.
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Table 1. Compositions of super hydrophilic solutions

Component(g) A B C D
Tween40 0.1 0.1 0.2 0.1
Span40 0.2 0.1 0.0 0.1
Diglycerol 0.1 0.1 0.1 0.0
Table 2+ Table 13} 5LsHA THEoy, BE A4
£ Fluorosurfactant®l FC-5130& Y1 F&Z 4
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Table 2. Compositions of super hydrophilic solutions
with FC-5130

Component(g) FA FB FC FD
Tween40 0.1 0.1 0.2 0.1
Span40 0.2 0.1 0.0 0.1
Diglycerol 0.1 0.1 0.1 0.0
FC-5130 0.1 0.1 0.1 0.1
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and angle.



23

s
+ 23

otg W=(CR-39) #H9] ANH TA A+

o

01§

710] Gk HlAl FA1E AF8stel 234
2 CR-39 ¥ 9lo] Wolm 7] wee
A wreol 4743 4 EEEE]
2390, oAE Has] 9
Aol fsto] 581 ot 24stol

27y =7

- =1 1 O

of

o Zzte] 234 o

#A1% Fch

3.4 AN 81t MY Y

Y AEE 234 AAES QHe] W] B4 7,
Moz Uz Erlo] 224 AHE BRI 5571
2 =0l EX wo] 2 o] 5y E of WY
o] A7 WA WEHGE St o] AP
AFAIEZE KS G 3307:20099] QA 5 97
Agupgel et AYsHALHT]

Aol A8 59 WAL B =Rl Az

AAE A XAPER, 235 A Az
A|Z3t Table 13} Table 29] AAH WA A
8ottt

A2 I1-2(40T)0A 58 LAA
S RAE e R, oMY

el Kok

ERE

i)

E
=
A=

QMg A=

AE =2kl o] ol 139 383

Holl 10%01d9] 57 E= ol&o] B2 o

S50l w2t 452 Wrkeke ol
TS A= o] wEFo] ofF 10%7F 5 E= ol&

Ao plE

o] &8 E= ol&o] A A2 B 35 03], 23179
9= i 3l 18], 391419 A9+ v 3l 29=

st}

¢

24

z7 Y

=

=}
=

4.

a

4.1 FTIR-ATR XM AHEZ =X

224 HA|(FA, super hydrophilic solutions with
FC-5130)° tigt FTIR-ATR 2B EHE Fig. 30 e}
Wich

IR 94,000 cm™ ~ 500 cm™)oll A Hehd AdE
Holt}, 139 Wavenumber 9X= ZZF 3,300
cm™, 2,940 em™, 2,860 cm '], ] Al WIE C-H
bonding®] 29§t B]A2 AZ} Wavenumber YA
7} 1,735 cm '@l 3% C=0 bonding] g3t f32
AR, 27} Wavenumber 1,650 cm’’, 1,510

437

cm 'l 9 13 C=C bondingdl I35t ZoE oA
Ak 3 1,195 cmold FEEE mIE CR2
bonding®l 93t &4 EH{-FE o] AAL

s

a

Transmittance (%)

2500

OO0

Wavenumber{cm?)

Fig. 3. FTIR-ATR spectrum of overbased calcium
sulfonate before conversion.
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Table 3. Contact angles according to compositions
of super hydrophilic solutions

Super hydrophilic solutions Contact angle(degree)
A 3.5
B 4.2
C 12.1
D 4.7
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Table 4. Contact angles according to compositions
of super hydrophilic solutions with FC-5130

Super hydrophilic solutions Contact angle(degree)
FA 3.1
FB 33
FC 4.7
FD 4.2
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Table 5. Number of repetitions according to
compositions of super hydrophilic

solutions
Super hydrophilic solutions Number of repetitions
A 5
B 3
C 3
D 2
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Table 6. Number of repetitions according to
compositions of super hydrophilic
solutions with FC-5130

Super hydrophilic solutions Number of repetitions

FA 8
FB 6
FC 5
FD 4
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