2025

RUG-EZIVEY ) b-RY(A B 5 ) ILEE222- K1) Z)LA4 0O
IFILDERERERIDEAIZEDAVYR—FXh—RDEIE

CGRORRMERY: - WE P L) “Kong Youngwon, EARMER, 2 REGHE, JRI-3E,
2 LK, EN%% BERTTH K

[ZE]

AIFFETIX, GEFBAYR—=FTAD—R D)7 T FL—hrE LT, RU@-E=
JLEY //) b-RU (A X7 VIVEE 2,22- 8V 7041 = F /L) (P4VP-b-PTFEMA) (2%
HL7-. BAZEEMERAE & L C phenol & formaldehyde 7°5H A% L72 LY — /L& HW,

Pﬂm&@ﬂm_ UESELHZ & T, I 7 n G S HERF S BB A Y R—T
AT — R ERL LT,

(=]

WA A L E L CTHEE SN TV A EERA Y R—T A —AR L, BERER
RV, BV ERERE, (PR EEZA L TEBY, TOERGIEIZ OV TR~ 75
DHEED HNTND., HIZ, BEFEAVR—T AN —RANIMBED 2 EFETSIGITH L
THENT-BRABIEEZ R T 720 |, TEMICEERBRILKFZEDOERKIED—>2 L LT
FHINTWA.

AR TIX, AVR—=FAD—ROERNEE LT, 7ry Z7IESEO I 7 aflsy
B EA R LY 7 b7 — MNEICER L2 Y7 T o7 L— NETIE, 7
vy 7 IEAERO I 7 a Iy EEE 2SR L L, BV EIEZRRE A & RN L CEVILER A 1T
I ET, S OMNEEEICHKTDIAYR—FTAI =R 2B N TES. L

L, CNFETCICHEENT- Y 7 o L— MEODZL TR0 7 v v 7 LBEA K%
AWt oTHY, TORE, /ERATEER A VILOMILBEREERA VY R—TF A h—RK
VBT DEZREABROREMNIBESND EWVOMEND -7, ZOREE IRT 5 7=
WITIE, @Y7 ay 7 HESEROBBNRAIRTHDL. £ TR TIE, 4-v =1
U ¥ (d-vinylpyridine; 4VP) & A % 7 U JUfig 222- 8 U 7 v A m = F L (2,2,2-
trifluoroethyl methacrylate; TFEMA)2>& 72 % 7 & v 7 LB A (K (P4VP-b-PTFEMA )2 55 H
L7, 2D OB IR R AFEAEERNFEL, ZHIC X D flf#ETele KA A >
YA XOFHENIEND EBZZHND 3.

ARFFED ENRiZ 7=, PAVP-b-PTFEMA O I 7 t fH4 B E 2850 & L, Bulifk it
ﬁ”i‘ﬁﬁl L TCLY—NEBEATDHILET, GEBAYR—T AR Z/ERILT. &

51T, PTFEMA 7' 1 v 7 O4y & Z2 i 5 2 & TR O 2 374 7.

30 °C, in vacuo 100 °C, 24 h, in vacuo ~900 °C
Evaporatlon Crosslinking Carbonlzatlon

P4VP-b-PTFEMA + Resol Mesoporous carbon
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Scheme 1. Fabrication scheme of mesoporous carbon.
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Scheme 2. Synthetic scheme of P4VP-b-PTFEMA using RAFT polymerization.
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Scheme 3. Synthetic scheme of phenol-formaldehyde resol.
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Figure 1. (a) SAXS profiles of P4VP;ss-b-PTFEMA 3s/resol blend samples with various resol
contents. TEM images of P4VPiss-b-PTFEMA 3s/resol blend samples with different resol
contents: (b) 0% resol showing a LAM pattern, (c) 11% resol showing a LAM pattern, (d) 23%
resol, where the upper and lower regions exhibit HEX and GYR patterns, respectively, and (e)
29% resol showing a HEX pattern.

WIZ, RFAEAT STV T ATKE L CHRBE ST 21T o7 (Table 1). ZDOFER, [RFE
WO H o TNTT v BB ENR o722 &6, PTFEMA MR Li=2
EMNTRB ST, Fe, MEHHFIZ 3%DERDIEGF L TNDZ &G, PAVP ALY —)L
ERHEAERL, ERWE L THEL TS Z LRI I T,

Table 1. Element analysis of composite film before and after carbonization.

Elemental [%)]

Sample
C H N F
Composite film 65 6.1 6.8 8.8
Mesoporous carbon 92 0.9 3.0 N/D
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(Figure 2).

Table 2. Results of N> adsorption.

M, pTrEMA?

Block copolymer Dpore” [nm] - St [m* @' Smeso” [m*g7']
[g mol]
P4VPi25-b-PTFEMAs4 9,100 6.2 119 17
P4VPys-b-PTFEM A4 10,800 7.3 43 9
P4VP141-b-PTFEM Ay, 15,400 13 109 20
P4VPi36-b-PTFEMA 35 23,200 20 378 41
P4VP361-b-PTFEMA 23 37,500 24 30 15

“Determined by 'H NMR (solvent: CDCls). “Mesopore diameter determined using the BJH
method. “Specific surface areas determined using the BET method.

$5500 20/0kV x500k SE

Figure 2. SEM images of nitrogen-doped mesoporous carbons with various mesopore diameters.
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