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Divinylsulfone(DVS)} B-mercaptoethanol-g- ©]-8-3F d2lo] uhg-&- E3), F2A 24| @A A =¥ poly(hydroxyethyl-
methacrylate}PHEMA) B] =& thiophilic-5-4] 3}8} 122} 8}sict. AlFMSEL Na,CO, XX, pH, HFeA|7F 123 7+ vke
29 FEZ dglen, W22 Agge] Augts 48 o WS 245t DVSE §3 PHEMAS] 8433} vk
21o14, PHEMA ¥ =52] 7taiAgle] -8 4= gl Hd) A sk Na,CO, 0.5mol/L, pH 12.5, 4h$- A|7F 8 A7} 12
3. DVS 2mol/Lel| 4] 2 16.2 mmol DVS/g PHEMA®|]t}. 3} 243315l PHEMA(APHEMA)®} B-mercaptoethanol-2- 3k
AR A8 A1+= Na,CO; 0.25 mol/L, pH 9, ¥hg- A7} 364]7F 18] 3. B-mercaptoethanol 4 mol/Lol|lA] Tzl ok
514.4 pmol B-mercaptoethanol/g APHEMA-E ¢jc}.

Abstract— Poly(hydroxyethyl-methacrylate PHEMA) beads, prepared in accordance with the standards of adsorptive matrix,
were tried to have the thiophilic characters by a series of reactions with divinylsulfone(DVS) and B-mercaptoethanol. The
experiments parameters were Na,CO, concentration, pH, reaction time and the concentration of the reactants. When the
bound mass was maximum, the parameter fixed. In the activation step of PHEMA with DVS, the maximum bound quan-
tity of DVS was 16.2 mmol DVS/g PHEMA at Na,CO; 0.5 mol/L, pH 12.5, reaction time 8 hr and DVS 2mol/L. And in the
coupling reaction with the activated PHEMA(APHEMA) and B-mercaptoethanol, the fixed parameters were Na,CO, 0.25 mol/
L, pH 9, reaction time 36 hr and B-mercaptoethanol 4 mol/L for the upmost mass of about 514.4 umol B-mercaptoethanol/g
APHEMA.
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Table 1o 2 ¢c}. Divinylsulfone(DVS), B-mercaptoethanol-2- Sigma
EHE, NayCOse FU3EdFA 34, oAl B2 AalekE T2ln
sodium azide+= Junsei Chem.© 258 F9lslsdth. =3l 24 Ag o
AL2-E B-& Millipore < 73] (ELGA STAT, UHQ)Z A| %3+ 24
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Fig. 1. SEM of PHEMA beads used in the thiophilic characterizations.

Table 1. Specification of PHEMA beads used in thiophilic character-
ization

Physical characters

Diameter, um  Porosity, % Density, g/ml  Surface area, mz/g

~150 35.0 0.40 60.0
Preparing conditions
HEMA® 9.5ml PVP* 75 ml(3 wt%)
EDMA’ 0.5ml CyOH* 12ml
AIBN° 01g OcOH 3ml
temp.=70 °C reaction time=8 h stirring rate=200 rpm

“2-hydroxyethyl methacrylate, ’ethylene dimethacrylate, ‘azobis(isobuty-
ronitrile), "poly(N-vinyl-2-pyrrolidone), ‘cyclohexanol, “1-octanol.

FFTE2 383 4|43 PHEMAE wet cake AFEfE 0.5g4 2 g
£ "PHE Z¥ 30ml vlo]d W ule] Na,CO, Smlell £4HA) 7} ¥
Wel] PHEMA7} 5-83] 24k 3 DVS dAgks F4qlsle] 54 A
rEt v o). 225 Algsle] w2 EE 25°CE
AR o, whe Wue] THHE SRS ol fele] T
= °F 200rpm o E vl E] 2gnl2 spdch. 2 o] FAEe A
FZHEL Table 2] Beh 7 ukg o) F A2EL FF4E &
£3] AA3t AR vuhgEo] $IEE sl on, DVSE &4354
PHEMA<= o}A| Eof] 24FAA 4 CE B33, edo]o] B-mercap-
toethanol Z 353 o] ARg3lgic). A ET 2] Na,CO,2 53] A
A5 4 51-PHEMA(°]3} APHEMA)E- wet cake AFEl2 0.5 g4 Al
2] E vblE 24 30ml vlo]dE 9] Na,CO, S5midl HA4HA AL}
APHEMA7} $33] #4115 % B-mercaptoethanol A& 2Fe 915}
of 5A AZHE<t whe-& zasicl. o] 3 A3 whge g4 3
A} FAshe, FAAQ AHZAEE Table 20} B o} vh3E-L
FRTE SE3] AR F, 002% NaNof| E4FAA 4°Colld 13t
3lgic}.

DVSol| 2|3} 8433} 3135} B-mercaptoethanole]] 2]3} A gka}7] 8-
A% PHEMAY RE Aol dA ks 2235)o] 80°C, 17|¢o2 24
A7k 29k AZx3}e], CHNSO analyzer(FISONS INS. EA 1108 CHNS-
0)% o83l o] FE g A ste] AgeFe Yolugiel.

3. A=ga}

3-1. Divinylsulfone(DVS)2 E&} PHEMAS] §1A45} 12

DVSel| 3t PHEMA &43} #}A)e]] glojA] &4 h3oo 24
A8 Na,CO; 5%, h5le) 27 pH, 4hg-A]7} 18]3 DVS 55
7} Whgoll wlxjE A3 golr 317}t slede}. T-gel A|=ol|A agarose
of A= uhe-5e] 7] HE°l[9,16-20] 7 739t} zpo] 2

Table 2. The experimental parameters for thiophilic PHEMA characterization

Parameters Values
step 1. activation
Buffer concentration(Na,CO;) 0.1 0.5 0.75 1.0
Buffer pH 7.0 10.0 11.5 125
Reaction time(h) 0.5 2 4 8 12 16
DVS concentration(mol/L) 0.5 2.0 3.0 4.0 5.0 7.0 10.0
step 2. coupling
Buffer concentration(Na,CO;) 0.1 0.25 0.5
Buffer pH 7.0 10.0 11.5 125
Reaction time(h) 6 12 18 24 36 48
B-Mercaptoethanol concentration(mol/L) 0.5 2.0 4.0 6.0 8.0
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Fig. 2. The effect of Na,CO; concentration on the bound mass of DVS
to the PHEMA beads(pH=11.5, time=4 h, DVS=2.0 moV/L, temp.
=25C).
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g PHEMA Z33g 1.0 mol/LoA& &edsiaic). o] Age] Zxak
DVS7} zki1 9l o154 +2 5 shinto] PHEMAS] sl =&
A1719 Wb 3} o o]Ake) ukg-o] §lojof sH=ul, PHEMAS} ut
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t} o]Hgh dAbe] oo 2a] AH3-El Na,CO,0l &= Wislo)
&) LA Frhs 28 Na,CO7} gkl 0 2] Mt o)) uhg 24
EEAE AE3LT g8 WA 5, 84 o AleE 2
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mmol/g PHEMA el = 7}z gle] viehlizd] ]3], Na,CO, £5
£ 0.5mol/LE wAg uk$-A)7k Y DVS A8 o4 1= DVSo] <
16.2 mmol/g PHEMA¢®)| 25l = 7}z go] doipx] ok
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Fig. 32 Na,CO; %% 0.5mol/LE A3 71-¢d] uhgol gt A
el pH 93& HeFEr) FXx wWislel] a}2 pHY 24< Es4
Na,COs= 0.1-1.0mol/L] 5% el A] ¢F pH 11.1-11.5 Y =2 7
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Fig. 3. The effect of pH on the bound mass of DVS to the PHEMA
beads(time=4 h, DVS=2.0 mol/L, Na,C0;=0.5 mol/L, temp.=25
0).
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Na,CO; §-4-2- o]2ig pHY Wi3ls sl F& 9L 3 =He
tl, o]u Na,CO, 4-oo] zt= ¢F 112 H £ 9] pH Br} o] & 7} of
Ao o g U S S e Fo84 HhsAe] pHE o 2%
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Fig. 4. The effect of reaction time on the bound mass of DVS to the
PHEMA beads(DVS=2.0 mol/L, pH=12.5, NazC03-0 5 mol/L,
temp.=25 °C).

(=]
[ v}
&~
>

2 Azt 7Pl webas H 3R oF 182 mmol/g PHEMA
24 & Z713le], PHEMA u| =59 7lagAde] =gt vzt
A w5} S0l 4 A A+, PHEMAS|S S5 DVS Abl)
FED T AT GAAE o 87 FEt Bag Ao
2 A7 22y o]’k RheAIZ ZSiabEgk[9, 16-20)8]
A7 1A7 R W9 Apo]7t 2 7o), o] agarose2} PHEMA
Atel2] g2 - sy Alolo} ukgFA e 2olR B 4 glc}. &
=7} PHEMAW <t} & agarose?] 73§ ub3-8-9] AF&wr} wa)
Hkgo] )-8 73] 21332 Zlo]n] =3F DVS7} agarose?] T-gel
oA 7l 2 AAZE AME ] Wil YA AH2
)t webA] agaroseol] WS Z3sts, S-4-57) Y& PHEMA
7t 8Fg-E<l DVSS 28 dhe-S 3] feilM = o] B uh$A

20.0 : coexistence:

17.5 non-aggregated
-_-——n
15.0

12.54
bulk cross-links region §

10.0 -

7.5+

Bound mass of DVS ( mmol/ g, PHEMA)

5.0

0.0 T T T T T T T
00 5 10 15 20 25 3.0 35 40 45 50
DVS concentration (mol /L)

Fig. 5. The effect of the DVS concentration on the bound mass of

DVS to the PHEMA beads(time=8 h, Na,CO,=0.5 mol/L, pH=
12.5, temp.=25 °C).
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Fig. 6. The effect of Na,CO; concentration on the bound mass of B-
mercaptoethanol to the APHEMA beads(pH=11.5, time=12h,
B-mercaptoethanol=2 mol/L, temp.=25 °C).
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Fig. 7. The effect of pH on the bound mass of B-mercaptoethanol to
the APHEMA beads(time=12h, B-mercaptoethanol=2 mol/L,
Na,C0,=0.25 mol/L, temp.=25 °C).
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Fig. 8. The effect of reaction time on the bound mass of B-mercap-
toethanol to the APHEMA beads(Na,CO,=0.25 mol/L, pH=9.0,
temp.=25 °C, B-mercaptoethanol=2 mol/L).
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Fig. 9. The effect of B-mercaptoethanol concentration on its bound
mass to the APHEMA beads(pH=9.0, time=36 h, Na,C0,=0.25
mol/L, temp.=25 °C).
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< A%shs A pHEA HAE gho] 90)|xt, #5F¢] B-mercap-
toethanol F-X ol 4= APHEMAS] 0|4 §7}e) wherhes 157}
o] Abshigo] H $415o] B-mercaptocthanole] 7 gHepe] ek




Thiophilic poly(hydroxyethyl-methacrylate) B]=2] A3 335

Zolc}. u}eix] APHEMAG]| tdt B-mercaptoethanol®] 7 3Huk3-¢l]
A o] E4o] A 4k5} ub-g-& d 27 disulfideE FAE & Slv}
= AL weiste] Wb e2A 2 BEAE oldfsor & o2 wAEcH
13 B

Divinylsulfone(DVS)3} B-mercaptoethanol ©|-8-3F a9} uk3-&
Eg, #3494 2A OJ] oA A= - AHE poly(hydroxyethylmetha-
crylate)(PHEMA) H| =-Z- thiophilic-5-433} 81322} slic}. o]wf}f Na,CO,
F%, pH, ¥R§-A17E Ilﬂ 7 Whg-E0] F5E uhSHe R sl A
& gsly om, w52 PHEMA v =) oigt Ag=ke] Hojr}
=2 Hes AAsch

DVSE %3 PHEMA®] @435} ukg-o gloja] g7l Ao A¢
#-2 of 16.2mmol DVS/g PHEMA®|3l 2.5, o]u] ] uh-g % 2k
Na2,CO, %% 0.5mol/L, pH 12.5, uk3-A]7} 84|17} 18]35 DVS 5%
2mol/Lelg]ct. o] Hh-27-8 AT slo] 71 F83% S
© DVS 25 A% §=0} PHEMA n| =) 7haraiat oalgict.

=3} 24)3l5] PHEMA(APHEMA)$} B-mercaptoethanol®] 2§t
$-oj| A1 Na,CO; 0.25 mol/L, pH 9, HF2-A| 7} 3647k 22] 31 B-mer-
captoethanol 4 mol/Lel|4] 2F 514.4 pmol/g APHEMAES & 4= ¢l
et 8433} ukg-ollA f-oslo} & A2 B-mercaptoethanol A;&7k
2] Abshahg-e] Al 2 1A E ot

z A

o] EEL TN, 199TAE e ; AEHLTR &
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