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Abstract

In order to prepare porous carbon material suitable for organic electrolyte and improve its elec-
trochemical performance, this paper used polymer as carbon source and glucose as inducer, and
prepared 3D cross-linked porous carbon material through KOH activation. It was characterized by
XRD, Raman, XPS and SEM. The supercapacitor was assembled and the electrochemical test
showed that it had a high specific capacitance at 1 A g-1. There is still capacitance retention of 66.2%
at a current density of 20 A g-1 for 10,000 cycles. Furthermore at a high current density of 10 A g1,
there is only a small capacitance attenuation.
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1. 5|

R R FR ST B A RBVR O SO S E N N B —, TSR, B ARG, B
B A S T SR AR TR A ORI RE SR VA FE, 2 A% e AR U 1A R FH 26 A0 40 i RRVIR . FH 0 BBl 1 ]
Haim (1] BLans, 75 Re A7 X — S it 70 R Rl X 815 2% F 1 B AR T M BRI, TR
BB B B A AT T T A% O BT E[2] o B 51 N T 78 F A A 257 Lt . ISR, 9Kkl 32 )
T2 WIORIE,  GKA BHEE B AL 274t 8 S0kt AR 15 Ok B B 22 3]

ERE RGHM BT R O & 518 TR T . A REE RIS T, & nTRESE 1 ThREA K
AL A BEUR 2 — R EE v AT XA R ST VA 4], R A A2 A Fe i (M A, 2 anl 5, [
B, WEMREE, SORRENRS, O 2R TR Tk AR [5]. A EHE 0 9% =&,
THENAAE S RS, IRESIIIREM T —ARAe R, UK T B )RR E EE6]. BAE
G AR EAPOERA . SRR, ERERREHEANM, FrUwe) 7B AN, RiEaeE
AR E=12CV2, HREM RN B2 R R R B Al DR T R B, (HBLLE X 2 i 25 2% FRL AR
AR 5T R AT RS, MBI — DR S AR R B, A& 5 AR VRO TG Y B AR A
A e fe E % Bk w7

Nan %5 A [8]FI F#1 & M AR IE, —TRFHNEIR, @ (& B 1 K R B4 S A R TR R LR &
PIREZL, LA BB s iR AR B BB R A AT ML 2 FL oKk, =R R T, ML R BoRF
s 7k 0.5 Alg B LL HLZ5 4 280.8 F/g, 1E 20 A/g LA IREF 62.5%. (EARTU T TAEH, FRATLAR 20w
(PVA)RRIE, LA % B (Glucose) B Nl BIBRIE AN T35, UL KOH YE NG, il tH—Fhag ik =4 2
FLBAENPG), 83 AL & B R EAG 1R w8 1) L 2R THIARURIIE 4 PR AL 5 4 o A Do e 4 P 25 4 T LR A R
S AL I I AT F AL PR AR, R B B AR R AL S R

2. SEIGER4y
2.1. PG g9%I&F
Y, W3 g BRI E THMmd, A 25 ml 2B 7/K, FEINHAE 90°CHidE 2 he JF7E 110C
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T8 h, 2EETERP T, ARAAEET, BL5C min ! R THE ZE 500°C AR 2 h S IHIRE M
N KOH ¥, itk REE TEX PR UABE T, BL5C min™ FERIEE 800°C s
2 ho 15BIMFE S SRR A ZRBOK SRk B2, 532 100°C T4 12 h 153] PG ¥y K. A 1 XfEhn
N BE (BN RE S s, B T A ET SR SR ORI AR (L0, 11 R 1:2). A R R
BTN PGX, X N LM EE AV (A U5 & L 8 AN

2.2. RIEYRAE

I3 B S PO AMOUR 455 4 AR 82 5 1 3 i 49137 R85 (SEM, Modlel S-4800), &4 H155% (TEM, JEM-2100F),
X 52647 51 (XRD, Smart APex 11), X 54k LT RETE (XPS, ESCALAB 250Xi) LA & $i7 = (Raman, Ranishaw
RM1000, A = 514 nm)RHEAT AL J3 A it 78 v T I A% 110 23 i i Rl id #2 HT A (TGA, STA449C), Tl
AN 5°C minT, AEME PSR

2.3. BN

PR LS AR B I AL FREOH F o A (R B R, HRIREE — AR AR . BRI AL, BT
HAE 18 mm MR . Je R T EAA T KA & B2 B KT 0.1 ppm, £ A #5%5€ B 3# 6% 0.1 ppm
LR, siE@d s, @ha 0.1 ppm LA, BB, BB ERHERNTFER HHITH
oo HALT R IER BN - N - A - BRI - iR - B - i - SR BRI 1
72 1 M [¥] TEABF,/JAN, T IN{EHER v SRR 6], I H e kel 734, 4% CR2025 4=
b ffH CHIGB0E FEAL S T AR S AT AE AR 22 FAS TR PHHTIAR o 383 38 F b P R D R ekt LA T
FECIAL 70 5 R K

3. R5118
3.1. MRIFRIE

3.1.1. HERRIE

N T EEF O BIAR TSR A5 A, AT ACPX ##E4T 7 SEM FI TEM RAE, 45K 1 i,
I 4 BT (SEM) MR 7T 7 PGX HITESRAN G5/ -1k . 4] 1(a) v PGO 1) SEM &, ] DUV 2 i
BEA BTG I BORAS , N & B (] 1(D)) I 3D ACHRZ FLA 28 o {ELE I N i 2 1 7 26 4 ) (1]
1(c)), FEMIFMEHIAIRNES, 3D ZALEMHK, EIARNPPRZS . U0 & 0% £ T fe 2
S 3D AR FLE R HIE K. A, PGL () HR-TEM & (14 1(d)) R 1R K ERIMAL, FH T8
i AE At o
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Figure 1. (a) SEM image of PGO; (b) SEM imag of PG1; (c) SEM image of PG2; (d) TEM image of PG1
[& 1. (2) PGO By SEM [E; (b) PG1 #J SEM & ; (c) PG2 9 SEM &l; (d) PG1 B9 TEM &

3.1.2. XRD, XPS F1hi 8 kit
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Figure 2. (a) XRD patterns of PGO, PG1 and PG2; (b) Raman spectra of PGO, PG1 and PG2; (c) XPS spectra of PGO and
PG1

[ 2. (a) PGO. PG1 1 PG2 Y X 54K T57(XRD); (b) PGO. PG1 F1 PG2 BIRISIEiE; (c) PGO #1 PG1 HJ XPS &
TS

N T RSB S AR SRR R AT, X PGX #E4T T XRD 40 #T, £5 R 2(a) iR, &R T PGX
[1) XRD ¥ &, PGX A W AN 90, J& T4 S840 B ¥ (002) 4 THI A1 (L00) Af i, 3R B1 T PGX J& H1 A S8k i Al
T TE TN R[9] o X ACPX HEAT T 7 B 61 43 4T« 45 ] 3(b) Tz, ACPX FH 2 il B/ /E 1340 cm™*
A 1575 et A PN B S A, 1340 om !t MHE AOSRIE ISR T D U, AQEMRHBIG S S 45K 2
SETUFERE, 1575 om MU A ERIE, [CRBEMRIG RSN, XEEY sp® LB gEIR S A 5.
FIH D RN Gy I I 3 FE LU 1o/ 1) KA FLBR AT R A S AU RE R . M) 51 PGL 1) I/l 4 0.985, &
B PG1 KT RUREE B A XPS 0T RAE 7 PGO A1 PG BRI A [R] J5 72 6] (R BN A, 45 SR
K 2(c)fw, AT HUR &R AT RE, 1 B b BT B (CLs) ML & (OLs) i, % —AMNIE TR
(N1s)I 550, =AMERAEWE S 467 T 531.7 eV, 400.2 eV il 284.6 eV [10],

3.1.3. XPS &l &

AT BT PGL MR B TCRAFAERPIRAS, X PGL AT THLS, 455 wlsl 3 pim. K 3(a)
N Cls Hor Wil &1, HnfE 284.5eV, 285.6eV, 286.2eV Fll 287.4eV, 4 jl%iRi C-C/IC=C, C=0,
C-O/C-N #10-C = O. [4] 3(b)’y N1s i) XPS 7yl &, £ 398.5 eV, 400.3 eV, 401.8 eV, XfRilE%,
M AR, RUIEUR T DU R K45 A RS ATE R T BRI RIS 2% 7T LUK 5 s A R A
AR BN TAESLBR R B9 2 AR TR A o 4k, 151 3(c) 7 T Ols i) XPS 7l &

DOI: 10.12677/ms.2021.112019 146 FHE Rl


https://doi.org/10.12677/ms.2021.112019

K, HrfE531.3eV, 532.2eV fi1533.2eV, #5I%H C=0, H-O-C fl 0=C-O =F& A B AeH[10].
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Figure 3. XPS binding energy spectra of (a) C, (b) N and (c) O
[ 3.C, N0 H XPS &R 7#
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Figure 4. (a) TGA curves of PVA + KOH and Glucose + KOH; (b) N, adsorption-desorption isotherms of PGO and PG1; (c)
Pore size distributions of PGO and PG1

4. (a) PVA + KOH #1 Glucose + KOH B E 73 #7hZk; (b) PGO #1 PGL MR SR ALk ; (c) PGO #1 PG1 BIFLR
Qs icliiitsd

T AE (TGA) BT PVA + KOH F1 Glucose + KOH [0 #rid 72, 45 R unfs 4(a) s, PVA+KOH 7E
100°CHFEfkE, AL TR, Glucose + KOH 7E 100°C~500°C HT4A 2218 B, 2% W8 &7 Wi At K ik
i EERE, {HM 500°C, JFMAA THIEMILE. PVA + KOH 7E 200°C~710°C %A k2238 4k, {HEE 710°C
ZJEHE T PHERREIR . Ui AE 250°C~500°C Y P, FEREE R DAV PVA F, 1E 2L,
5153 PVA IR RE, TR T 3D 382 FLASHE « PGX (1 bl 2 11 THI AR RN ALARRAIE W] LA 3 3 260 <R i P
i AN FLAR I AT AR BEAT 70T, SR 4(b)~(c) P, EIRE 200 1 | AR, FEARX BRI v
B N (PIPo < 0.1) B 1 PR Fomi e, S WHAEERFL, H PGL HIBFLEE % o 7258 F M X I 9 Bl A (PIPg >
0.45), PGO Ml PGL1 J#/R T H4 BURGHIR1ZE, PG2 JEIL T H3 a4k, RKENFLEMIIAFAE[LL]. @l %
FEiZ R ER (DFT) 7 iEE— 8 i 1 PGX LR 40 A1 » 45 R an 15 4(b) B, PGX I FLAZ 73 B 7E 2~5 nm
Feti. BEEMEMERIIMN, LA RSB LIE 2, R A RER IR DUR E AL FLAE . (A
BEE I G BRI AR, 2 SEMALIAFLAIED . A 4 AR PG It B 3 AE A AR A BE, H: Sger
FEAFLZ S 518 3165.67 m* g A1 1.89 cm® g, 7T PGO Ml PG2. [Rit, & A TFLAIA FLAIE M5 A Al
TR, AL

3.2. BLEFMRERR
K 5(a)>y PGO. PG1 Ml PG2 Ff f7E 50 mV s R N IIEIR 2 i 2k . MBI AT LG H = ANFE R
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Figure 5. (a) CV curves of PG0, PG1, PG2 at the scan rates of 50 mV s%; (b)
GCD curves of PGl at 1 A g%; (c) CV curves of PG1 at different scan rates;
(d) GCD curves of PG1

[ 5. (a) PGO. PGl F1 PG2 £ 50 mV s " I RE T B A RBhZ, (b)
PG17E 1 A g ') GCD Bh%%, (c) PG1 EE ANEIHIE R FHITEIMA R phk,
(d) PG1 ER IR E E THY GCD Hi%k

FEAR TR BT R R AR 2 B RFE TR TR, B T AP RHE A LA R R B S XU 2 AT 1
IMAGE R LRI &R, oTLUE PG WA T AR A EL, AR PGL RAT B K LE L
5(b) N PGLAE LA Q™ FIMEHLIR BB I ZE, AE v m] LA H 28 20 K= MR MR, Rk i
RO JZAT 0, AETBOR AR /N B S P35 B AR DL 57 R oML S ¥ R0 53 S AL, S MR il 2T
PATHS ARG LB 90 F g e 1] 5(c) 4 PG HIARAEAS R 2% T PR R th 2 28, BT LU
fF, RIEAE M AR T, PRI i 2t R O H ROETERITAR, U AR B A DL 5 B A - P RE .

%] 5(d) Ay PGL HUMRAEA ] HLIAL B T B PR TR IO I 2%, 76 L A g FRB IR T, e R A T
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Figure 6. (a) Cycling stability of the PG1; (b) Specific capacitance of PG0, PG1, PG2 at different current densities; (c) Ra-

gone plots of PG1

6. (a) PG fEIF4RE; (b) PGO. PGl 1 PG2 EARIHEAZEE THFELLBERTLL; (c) PGl HEEEZE IR ZERE

1 6(a) Ay PGLAE 20 A g I HLIRL S B, AR ERTE AR I o NP P i] LA HEEAR HE — T3 IR Z 5 137 66.2%,
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Figure 7. (a) Nyquist plots of PG1; (b) Equivalent circuit model of PG1
& 7. (a) PG1 BIRR{LFMAHE; (b) PG BITF R FE BRIRALE

K 7(a)y PGL ML ZE T, WTRAE H, EmRIIIA BN, I L8 B L,
VLB WL A O L. 151 7(b) 8 PGL IS RRBR I, T E B Rs (BB BAHEFH) . Ret (FEAT %1%
FLBE) AT Rwy (BL/ZREEFHGD ARSI R L. B AT AR Y, AR, R 550 ihl 90°,
BIRPRHE S B R R L BT A BRI B 79 B Ol . Herp CPE Dl i 7 o h K AR JT 1

4, &Eig

R s TAEABRIE, IO EEAE NiE S50, KOH iR, & 7 —FhEi 7 3D 20t £ FLAk
kL, HERERIA 3165.67 m? g, A EEAILARI(4.5 m? o), AR FLAEN, A RT R TR
BERIfE S . AHECT Zhang, 28 N [L12)FIH BEREFI &k EE — B Akl 4 7 2 FLARARE, (BRI AG
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