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Figure 1. a—c)
8 Polymer/silica composite
beads: a) OM, scale=
5mm; b) SEM of a single
cross—-sectioned
& composite bead, scale=
500um; ¢) SEM of the
" bead surface, scale = 100
© um. d-i) Silica beads: d)

OM, scale = 5mm; e) SEM
.. of a single cross—
m . sectioned silica bead,
scale=500pum; f) SEM of
= the bead surface, scale=
% 200um; g) SEM of a
single bead, scale=500pn
m; h) SEM of porous
internal structure, scale=
200 pm; 1) SEM of porous
internal structure, scale=
50 pm.
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butylorthosilicate @ < alkoxysilane ©] & o] HQ 3t} 7].
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P BTeoly wRA/ A7 ARAE wEe] f2e Az e e
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NEF 7H58hA sk, 94 TEOS &2 0 °C oA &YAlo) M ofs) Alzs]w <&
Al 59| hydrolysis & 9 skAl &str] 918 -20 °C ofstellA 79 o] B
A 71}, oA H ol =(AM), 7Fu A=A N,N-methylenebisacrylamide(MBAM) 2] &

N 2o A TEOS & &Nl EFAIZITE, thFol] EF4E A s A
13l oil-in-water (O/W) HIPE & 33X AA ).

o

light mineral oilS 3 F

H
2w O/W HIPE &= 60 °C 2 719 HAd Ao /fEAQ AHFHe 2 ] 5 o

ok, 1 HIPE 949 =342 HA Ftodl 4oz FFo] o]FojxA Hrt.
g =52 JAA A 24 N N,N,N-tetramethylethylenediamine(TMEDA) o] Zwj= AFF
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ztz} Z7kA170tk. HIPE 949 Ad 985 § 1 B]l=3= TEOS o] 9443 A w3
o] AAHES 50 °C oAl A4 48 A o2 AAWME A ol HopErh, T
o] ZtuE EZgoladoeln =(PAN) /AR 7 AFAE HlE+= w9 s =27 &
F2 do]d4 rh(Figure la). 2 HIPE & HA F wE 53 vkg %oto|w 1
TZE IAAND F S AEZ TS| ks, Figure 1b © Y34 AHAE
8500
S0 004
4514
_ H Figure 2. Thermogravimetric
F 35004 analysis of the polymer/silica
g 3000 composite beads. Program: 1 °C/min
srna] to 600 °C, hold for 30 min, then 1 °C/
2000 min to 20 °C. Gas flow= 350 cm”/min
] He + 150 cm */min O,
15004
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AT}, mercury intrusion porosimetry & FAo] 93k WA wi=z
2 7% TFS 568 cn’/g 02 WS Homw J|FELS 82.1 ¢ = wE wj$ =),
St AR AATH g setol 2719 WiF- Aol (oF 80 vol.%) Tl &
T 93] goldes walEu. onzo Hgdde 54 4
18 999(0.86 m’/g) & E3slAA 25.0 m’/g 9 @S HolFETh o= AH
H = Yo wz27]E3 vlo]a R 7]ES AEAsHA Fes HolEr).
= AHAE H=9 ZAYold gl oste] A S AT
PAM/A 27} AHAE H]=9] thermogravimetric analysis(TGA) A=
A8 520 °C 7kAl AH™ 1 & dASA FAHET lﬁi‘ji

AHAE v=9f ZA o)L 520 °C oA 4 AlZFE<E R A (Figure 1d).
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o= ZAUlol S 3l 7tEete s HHAAE vz =2 A
TH(Figure 1d). ZAMlolAd A, $¢] FI-IR ~FEH 4
ANA yERtE= PAN 7hERT 9137 bS] Al ReS gl ¢ vk, =3 A
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0.25 % ¢ Fawre] A (silanol 179 FdH)S & F
Figure le = HIPE ®1&do|® thaA F+x2& 2zt A =9
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Figure 3. Pore-size distribution for beads as measured by mercury intrusion

porosimetry. a) Silica/PAM composite beads before calcination, peak pore size =

11.32 pm b) Silica beads after calcination, peak pore size = 4.85 um.
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Figure 4. a) Adsorption and desorption isotherms of silica beads. The BET specific

surface =

421.9 m’/g, micropore surface area = 8.9 m*/g. b) Pore-size distribution for

silica beads as calculated from adsorption data using Barrett-Joyner—-Halenda (BJH)

equation.
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A Ag7E HES 48§ e WHE AAEY Y. O HIPE R Ag) bE
Woll iz dopglon & ulEWH(421.9 n'/g) & Wo]FUAth(high pore

volume, 5.81 cm’/g).
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