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Abstract — Chlorine dioxide has an excellent ability to sterilize and deodorize and is harmless to humans. However, it
is very unstable and explosive as it is highly concentrated, thus its use in the air clean filed has been limited. Therefore,
there is a demand to develop the system to produce a low concentration of chlorine dioxide sustainedly. Here, for a first
step in the development of the system on the sustained production of chlorine dioxide, the use of polymer hydrogels was
investigated. P(MMA-co-HEMA) hydrogel particles were prepared via dispersion photopolymerization and sodium
chlorite and citric acid were loaded respectively in the hydrogel particles. When sodium chlorite and citric acid were
reacted with not loaded in the hydrogels, rapid production of chlorine dioxide occurred and the concentration of chlo-
rine dioxide decreased over time. However, when sodium chlorite and citric acid were loaded respectively in the hydro-
gel particles and reacted, chlorine dioxide was produced slowly and sustainedly because the release of sodium chlorite
and citric acid from the hydrogels delayed the reaction between them. The result shows that the use of P(MMA-co
HEMA) hydrogels has the potential to develop the system on the sustained production of chlorine dioxide.
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Fig. 1. Production of chlorine dioxide with sodium chlorite amount
as a function of time; NaClO, : C¢HgO, = 3:1 (A), 2:1 (0),
and 1:1 (O).
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Fig. 2. Production of chlorine dioxide with citric acid amount as a
function of time; NaClO, : C;HgO,=1:3 (A), 1:2 (), and
1:1 (O).

A1 ), AJbel k] s olatekeize] 9k ekl Holct,
ohelaih R Qo] Z7hgel uehy A= olitstd s o

o] Z7¥sh= A ¥ & Utk ol KER ] ke 1AL
AEEALY L F7IA7 1) YE) = olakE e A2 Fig. 20]
Ujehgic, b ol AR bE R 390} v R AEEALe)
ofo] Z7Hel web] A= oatske) ofo] FkhE A
2 5 9gick. et g (1)011*1 o 4 gl520], oaANLER
I} A E2ARS 318IekZ A 0] WS- Bn]7} 3:10]7] v Fig. 101
A o]_oﬂ/\}\h,].ea I} A|E /\L}o] 3:12 HES8l Hoof o) Aksled s
o A YL AL 5 YT oRIARNIEFT A ERALS
olold 27 WA B9 Fig, 19 204 3 5 Sl5e] ol21sh
Q2] o] Aok B F, W3} ollal2e) sk 2hasshs
2 D OIS SR WY Rl W e
A3k e 93 D7l <Jsfo] o] &-8ks] L o] L3kl o|Alsh A
AR 9ol EASHE ol Lol B AL, @), 6), @l
Uehd RG]l Jsle] el 7] witow A o= Sl

o

ClO, + & — ClO; @)
H* + Clo; — HCIO, 3)
2HCIO, — HCIO + HCIO, @)

b 2 Aol A= o] gl o] mhE REZ-O= Qlato] o itslei A

7} g8 ATl ko] A E o] Hall= Als WAsh] flste] 1
A S ARRSEo] gl AE ] oAkt A AIRE
AT Q= A AELE Jdkshe RS BA o7 S5t

gA A3 é#, oADMY EF ] 49, MMASH HEMA7F
0.8:129] 245 2 3 QA 1] 3 A E ALY 79 MMASH
HEMAZ} 2:09] }fé é Zh= b QYRtel] 71 ol HAE it
Table 1°] POMMMA-co-HEMA) =814 2] MMAS} HEMA /]| )
T oA ERFI A EEARS] shRS 242t Aelsisict 7P
=0 EES HolE MMASH HEMAZF 0.8:1.29] A4S 2= o}
ARAERS BAIS PMMMA-co-HEMA) 314 4218} MMASH
HEMAZ} 2:08] A& 2= A|EZAMS g3 P(MMA-co-
HEMA) 7314 A= 212t =8-Hol] Fgh & YA =)= o]akslsd
28] AES AREe] el wheb $EsISint. Fig. 32 ARk 73

Table 1. Loading amount of sodium chlorite and citric acid in the P(MMA-
co-HEMA) hydrogels with various compositions of MMA and

HEMA
Hydrogel composition  Loading amount of Loading amount of
(MMA:HEMA) sodium chlorite (mg/g) citric acid (mg/g)
2:0 194.8 (+7.4) 228.1 (+19.2)
1.2:0.8 246.9 (£23.7) 127.6 (£7.8)
0.8:1.2 334.6 (£22.7) 125.3 (+9.6)
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Fig. 3. Production of chlorine dioxide with and without using P(MMA-
co-HEMA) hydrogels as a function of time; reaction of sodium
chlorite-loaded hydrogels and citric acid-loaded hydrogels ()
and direct reaction of sodium chlorite and citric acid with-
out hydrogels (A).
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