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Cl, + HO — HOCl + HT + Cl
hypochlorite ¢Fitol = th&3 72 o] o] Fofzlt,
HOCL « H + OCI
o] Abe] pKaf 7.50|n = dukA oz pH W97E 6 - 891 EAA EAs= &)
g<&2 HOCIFH OCl o]tk HOCIo] &4 ¢ st AsAolnz &9 pHe 94
Sadte} BAE By 2 s T do.
8T das
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HoFxE AN A7l mHIEHAT 1974do] A Fom Al
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o EPAY= d=3el A
=48 E e HoFdr 1978 oy & ATFANCD7F SRE2XF0] Ad

F83 94 A2=FAERZE Eddedy AY(Trhalomethans, THMs)¥} 3t
zolHEAL A

e

(Haloacetic  acid, HAAs), SZolxELo]lEZ A4
(Haloacetonitriles, HANs), 93}3 & (Chlorinated phenols) %] 1o o] &9
e AL AT Z o] FojA

DA BAE AxE $E54E AT W P THMsOlH olE F

o
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TTEEAd=E 3-chloro-4-(dichloromethtyl)-5-hydroxy-2(5H)-furanone
(MX)2& €=2A Aol A skl em, ol ZAa ol® ofAlHo]Ee] =9
1000ppm{ug/me) &2 3| A 3lo] 20T 2 o] 78 AiolA K.

FTEAS ANFor olizadad ¢=
g3ko] 2%(v/v)e Site L= E whE

dd otAHClE, A a2 d=E A AL dEES FEAle] ALY

A S = AL
A.CS grade Al°Fg 400TolA 4XZE 9w A Alo]E oA 28] W
Eiaey
A7 A& PhenomenexAt  AlESl SI-1 silica  (50um, 70A)
500mg/3mLE A3k 3t
W7 375 A (internal standard) = AH& 3 mucobromic acid(MBA)+= ¢
=g A Aol A ekl o, old ofAE o] Ee] o 500ng/mLE 3|48}
o] Ab&3F3ITh
Wol A AHEA A CTAC(cetyltrimethylammonium chloride)s 79
AL F2A FAHKorea)oll A 7938 AL, TEOS(tetracthyl orthosilicate) £}
ST A TEA AWESAHA polylethylene oxide — propylene oxide
(PEO-PPO)) Al¢l P64, P613} polyoxyethylene alkyl amine ether A 7
HogAd Al LMS, LM20+= ¥ AXZEF(Korea)ol X 93 A&3}
Stk A, gRUYola, EgfoEotnldt o &2 JT BakerAbol Al A ¢f



22 BAN7 2 AA

A AZwE 2y -AHFE A7 (GC/MS)= AgilentAte]  HP 6890 Gas
Chromatograph®} HP 5973 Mass selective detectorE direct inlet®. = <143
Ao A AFEE HP 6890 series autosampler® AF&3le] T35l dHolH

X8 95t Hewlett Packard el G2070AA MS Chemstations AM83%)

A AF =)= BUCHIAIY rotary evaporator R-1149F water bath
B-410, =43 v&& TAITECAIY DTU-2B dry thermo unit, A+
ThermodyneAke] Maxi Mix I, ¥4 &2+ Hanil*}¢ HAS00S AF-&3F T}
XA #d F47(XRD)+ Bruker dirhdu AFe] 8DFUS =98 AF&3515] ).



23 24daA

231 ¥EA Y A AA

iz vgaad Azt FAd HArtees A4 2EA SYavs vgadt

Ze wwer  FAFS Y. Polyprophylene  glycol(GP1000) 130.19g-2

isophorone diisocyanate 130.19g3 A H7bsta 45-50ColA +4 83
) 00265 A7bete]l 656CE FAAA, WwukstHA 2A7F w9hg-g A
gk, o] &% oA 2-hydroxyethylacrylate(2-HEA) 45.34g¢}t Zwj
0.02ges t©l H7ete] 243 w9 wRgAIZl 5 YAl polyethylene glycol
12884g3t Fvil 0.02g¢ H7bstar 343 &9t whgE AP whe2
A F#H7)E o] gste] o] -NCO(socyanate)’} $la< &l & &

A}

JB

232 ol AWVZAAE ol &3 vz v3Ad Hdeste §4

Wz vEA derte At dolAd A &dA=E CTAC ( Cetyl

Tri-methyl Ammonium Chloride )7} 717 H#HA o= AL&5 3L 9t} o
APEHAZE AHEt] vy 28 xdom dx g3y A7E A st
At}

1) 2, A7 & W=z g4 27t 34

£l 23 o et 27 200mlol]l CTAC 20g¥ %A Lo 208 Y1
308 71 7F2slFEA wwrA A TEOS 20mlE A7 bsta, A4 9@ 9714

A 124 WA 2] oft whe o] & of kil ' o®E
2 A 70T oA Ax AR F 3] TolA 150CE Ay a3l



1, 2, 3¢ 247 AH7bsta, 308 7+ 7F23sbA A wwkA Y TEOS 20ml= 7}
ghal AAbs Fol2 1243 TRl Al AT ZheEE vhE - fE qyges
o] g3dto] o3ela, B3 et AAHSAT. 70T A AXRAZ & FY] F

o ukS o] &38le] o¥Eta, B3 e E AT 70C oA AE AR
7] FoA 150CE 932 gk

®
iy

Y

233 Mo &4 AWLAAE o] &3 Wiz g3A A7t 94

1) Poly(ethylene—propylencoxide) s 53 aL¥-Ao] o2 A

el =3 owE& 77t 200mlel P61, P64, LM5, LM20E ~7H7t 2g3%

FEA noA FHnH g AUMSte 30wt hesiEAl alwke gl
o FujE dd oA EHE 10mIE WA A e

2 4 8 Efddely s WRR Hviste] pH 2 % pH 1091 F FFY

& ofM Wz vEAd de7tel pH oEds A st o ¢

Gos 12413F wwkAlzl 5 frel o wE o] fdte] HdES oy dal, =

derez MAsAn) 70CdAA Ax A7l I Ty FdA 150C=E dH

op

=

_‘]3_



2) ¥FA A SPa A vx g Aegt A

= &l ¥HA 1R EfavE ¥x ¥ 7479
poly (ethylene-propyleneoxide) &% 3 XEA AW A P61, Pedat & o}
RoclE 2 R AWSAAQ LM5, LM20E WR9] oo 747} 204 )
3b3 30 7T ZhshwAl wwksllth TEOS S0mlE A 7hsta Fwj= e o}
Al o] E 10mlet ol #-& 10mlE 23t A =ez Egduelyl o2 pHI10E
PR 12413 kARl 5 fre] ofdpute ® ofdt Shal i B &R A A
ot 70T L8elA Az A7l 5 150TelA dx e skl

Ag7rAe] Mz vhed delvke] S £ Lol HER ST
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(ml)
20
20
20
50
50
50
50
50
50
50
50
50
50
50
20
20
20
20
50
50
50
50
50
50
50
50

TEOS

20
20
20
20
20
20
20

CTAC

LMZ20

LMb

A 24 A (g)

P61

P64

0.5
0.5
10
0.5
0.5
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(200ml)
ethanol
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D vz vasd A7 & w

2=

s ct.

3

oA Elo]Eo] o] lmg/f(ppm) 7} HES Ax

7}

g7 2 &2

3|

e

=

=

AF ImL

4

AL7NAZ
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o

shaiot.
7}

[
c o] &)

A-5- 3600rpm L.

=

=

oA B

of
97hsto
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sz
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hY2
ar
=

=

2ml

4

1mg/ { (ppm)
of

T
oH
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Fol 85Tl A 14

%)
&

mucobromic acid(500ng/ml) 0.5ml
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2471 AE 05mLE A o2mLw AASH Ay Ade E3Ad) 3
o] nAYE A ImL=E A AEg & gt 0 oold olAEHoE (7:1)
&8 omL® FEAACE Aol &%3 IlmLeE vyl 92 1mls 3

Ao ol Ak 714 st A 02mL7A HEste] AR om a9t}

(5) GC/MS ¥4
Az A Aol 42 F94L HP 6890 71 A ZvtE 183 (GC)e A#
F7o]3} ¥ (electron impact mode, EDS % HP 5973 2 &4 7|(mass
spectrometer, MS)E AR-&3o] #2438}% v},
A¥e  Zol 30m, F4 02mm, fim F74 0.25me DB-1
Dimethylpolysiloxane)-& AF£333L, ol&4 7HAE= <% 1.2mL/ming &
F 7)Ao e, F9 wae vEd 39 W (splitless mode)s AR 3}
A,
A W= m/z 5530002 A A4sslal, Agol 4y (selected ion
monitoring, SIM)ol| A= AEl o]& 0w m/z 199, 201, 2032 X Ea4ic).
v 22 3BTAA 283 WEA 32 120TC7HA = 20T /min,
220C7HA & 6C/min., 300C7HA1 & 25T/ min. .= &3#& & 300TolA 5
7 HEA 9t FAF == 220T, interfaced 53X 280CE 3

olefd 4ExAL ¥ 29 FEer)



‘Column : DB-1 (30mx0.25mm [.D.x0.25/m film thickness)

Carrier gas : He at 1.2 mL/min.
‘Injection mode : Splitless
JInjection volume : 14
-Acuisition mode : SIM/scan
Injection port temp. : 220T

‘Oven temp. program :

initial temp. initial time rate
(C) (min.) (C/min.)

35 2 20

6

25

‘Mass range : m/z 55~ 300

Selected 1on : MBA m/z 239, 241, 243
MX m/z 199, 201, 203

-Sorce temp. : 280T

-Jonization mode : Electron impact (70eV)

final temp.

(C)
120
200
300

final time
(min.)
0

0
5.0

Hd

2. MX H&S5 §18 GC/MS #s =3,
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2 2g A AUkste e Wz G4 Hest A7 1g& Arshar ayd
Az o] aAGE A4lwE] shal W &9E dAF Hsha, R E

ZEZ 49 MBAGOOng/ml) 05mE HA7bste] Ar7|AZ @Ad $2A7)
T R FE A Aol E o)A 24X 7 Az}
g AEgAe 2349 2

Ippm MX A& 100mlE &< /CTAC/E2 1 208 HA7bs] A3 Ag
7} 1lgs H€He W(FAV E9d 20mm, Z°] 300mme HFH @A) F=
20ml/min. % gYA AT dAVAE AlgEe] By FE

A
o8 olAHOE 100mlE % bml/min. o2 EZAAC. D47 A2 A

o
N
Y
r
o

=
de g7 g mF §2A7n 24 Bl §4 JFuEEad
mucobromic  acid(500ng/ml) 0.5mlE 7}3laL A4 7|A= @Hd3s F5AA
g e A Aol B el A 244]7F Az A AT

U AP A2 2349 2
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ABSTRACT

Study On Synthesis Of Mesoporous Silica
And Analysis
3-chloro-4-dichloromethyl-5-hydroxy-2(5SH)-furanone
With Mesoporous Silica & By

Gas Chromatography/Mass Spectrometry

Soo-jin Park
Department of Chemistry
Graduate school of

Sungshin Women's University

MX  (3-chloro  4-dichloromethyl-5hydroxy-2(5H)-furanone),  the
compound generated from extremely high mutagenic activity when
chlorinating the water can be toxic as aflatoxines. It takes 20-50% of all the
mutagenic activity in drinking water. It i1s sorted as a toxic substance in
Guideline for Drinking Water Quality by WHO. But the standard has not set
up due to analytical difficulties m measuring this compound at low
concentration and lack of data showing its toxicity to human.

The determination of MX 1s difficult because the compound in
drinking water usually exist at low levels. Therefore traditional testing
method are ineffective. This study shows synthesizing the mesoporous silicas
to 1mprove the MX detection. The mesoporous silicas are known as an
effective method in absorbing the organic compound. The organic toxic

compounds dissolved in aqueous solution at low concentrations. Mesoporous



silicas have been used as conventional adsorbents since they have high
surface area and porous structure. The capillary condensation property of
these  absorbents  should depend on not only their  surface
hydrophilic-hydrophobic properties but also pore morphologies such as pore
size and pore structure. The highly hydrophobic surface seems to be suitable
for the adsorption of organic compound diluted mn water.

Mesoporous silicas have been prepared in a simple one-step; synthetic
procedure from the aqueous reaction system consists of commercial various
pluronic triblock copolymer, cationic surfactant, HCl and NH:OH. The
mesoporous silica synthesized using the cationic surfactant had shown
consistent pore size and were unaffected by the amount of oligomer that had
been added. Since oiligomer had non-ionic amphilillic property, the cationic
surfactant should also be non-ionic with large molecular weights to make
micelles more stable and well uniformed. Among the silica samples prepared
by using these methods, the mesoporous silica synthesized in
oligomer/P64/ethanol/ammonia system had the most adsorbing-ability of MX
in the aqueous solution. And the result shows that the mesoporous silica with

polymer-trapped pores 1s an effective absorbent.
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