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Abstract

Pore size and pore size distribution are one of the important properties of porous materials. Various
theoretical models for pore size analysis, including Barrett-Joyner-Halenda (BJH), Horvath-Kawazoe
(HK), Saito-Foley (SF) and NLDFT (non-local density functional theory) are introduced, and the ap-
plicable conditions of each theoretical model are summarized. The results show that BJH method
can be used to analyze cylindrical mesoporous materials with pore size between 5 nm and 50 nm.
HK method is more suitable for the analysis of microporous activated carbon materials with slit
holes, and SF method is intended for analyzing cylindrical microporous materials according to the
adsorption isotherms determined by argon. NLDFT method is more suitable for the analysis of mi-
cro-mesoporous composites, which has a wide range of applications and prospects.
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ZAMELR IR A — 8 RAPAEE LB S M MR, 3 IR FLBR I R R BE vT LA 4y S AL AL
ITSSEERF LR 2 2 FUAMRL R B 4 T IE TR P EAE HLE 2 F AR (MOF 1 COF)%% . 4k
LA BHEMAL TN 5 e g B3 N1 [2] [3] [4] [5], BAMEGHEAR[6].  Hafd = N AT th 45
BT RFE[T][8] [9]-

FLAR S A R RAE Z AL BHR B Z W — NS 3 KR B BRalDie f R A A 2 BE 2 (IUPAC) [ S, TR
Z LA RLFLAR () B0 K /N T DB Z LA R =R 28 LR < 2 nm), A-FLAEN2 nm < d < 50
nm)FRFLA EHd > 50 nm) . 75 S92 SRR FHE R FLE T AN RTS8, R AENE e R T il i R
EEANE T NI B B SR BARAR, 2T s 77 - ARRR IR B SR 2R, FEAE R R B B ARAL A RHL
HUEEAE o0 SRR 2R34T I WA b, AT HE S H FLAR 2 AR I S22 0 W 738 [10] . B BARIEFLAR AW 45 51
PRI, T 2 BEORUE I S5 IR 2o AR 1, JCOR, 3 75 A FH 2 AR A ot AL A B RS B AR K
AW Z AL B M. Ik, F B LA AT BSR4 (OB, A BE AT S AS R R A
M BEGIE 1 7 M 7 A SCHR R FLAR 20 BT A B PR e 38 LT #0828 — R 18, A AL REA BIH 3543047,
AL B HK 5038 DFT 4087, St ARYE MR IE B A SR T 78, SEFLE TR E A e
o

ASCNERRHERT TR RS T AR AT N R, JE BRI AR YE 2 LA k)
TR ERER LR A LUNZ AR LR T B R PR AR TR, AR TN T iR 2

2. MELHRFL R AE

Barrett-Joyner-Halenda (BJH) /73T Kelvein #1 Halsey J5f%, &8 -0 FLAA DA 71k 2 — .
Kelvin J7 2 LGN /122 v Bka, J7 e alan T [11]
Iniz—ﬂcose @
P, yRT

P IR MRAARTE AN r IFFL R P 2595U% , Po e TRIRRIMLRIZEVRIE 71, y AV 23 50l A& VR AR 1A 2 T 5
FIFBEJRARFR, O R BARTERLFL P e M o r 2 Kelvin 22 EE I 2R, AREBILEIERE, Bk
RAERNRMEEE Nt WAL B ESLERET SRR N

Ve =y +t (2
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Figure 1. BJH Pore Size Distribution (PSD) of Alumina (a-Adsorption Isotherm; b-PSD by Adsorption Branch; c-PSD by

desorption Branch)
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K 1)@ AR Z LA IR N S 2, A PR fE N R A B3R, SEHZ AR RS A A fL.
RS B PA RIFARTT R0, AR R A BB LR A, T HALRIEA & TR RAL. 14 1(b) =AW
B SR R RO WR B SCREAT Mo IR g o M 8 SR AR FT DAEIE, 2ok R AL iR B B i fLaR A, FLIY
K/NEELEPRLE 12 nm A7, X5 3CERTAPRHI31AFLAR BT & o ] 1(c) 2 M1 B B &8 T 2k 14 ot By 5232t
17 BIH 2287, MEIHRAT A, MR AER T 4E 10 nm 224 H — N BLRIELLAL, £E 4 nm 48
A MRREUE . Z5ERERIR IR R S BIH AT AL TG SR, BATRT A4S 50, R
BESCREAT BIH 20 #TIF, 4 nm Ze A B SEASHERA Y o S S T BIH 55— AN AR 7 S5 A 1] 78 56 Bf
2 b B, XAMBERI AL B AR E, 77 K NIRRT AL ATIEALE 4 nm Loy, dE AR Y SR A
FHH Z AR ESLE RSN FLRL R 2 R DL FLAR R 0 B S5 [14] -

MR BIH BRI ARY [0 J5 2 K S FH S5 4347, AT BIH Y2ad F TR A FLAP RN LR 204, OF HEER
PP SCHEAT 234, 0 T LR KT 6 nm I FLI R, il R e «

3. WALMBIL RO E

TEFLAR/NT 2 nm BIBALAA Rb A, FLEER BAH AR S5 Re AR BB S, BRAL AR B B A FLER oK, ZEAR Y
JE 71 PIPo < 0.01 B}, st RAEMALF BT, FLASE 0.5~1 nm FIFLE S /EHN IE /7 10°~107" B R Al = 4=
W PR R SEL TR, BT DABFL I 5 A LA FLEE R RN 2

BJIH 772l N T LR KT 5 nm IS EHLAZ 00T, (EANE AL R IR [15] [16]. E2E
JRRTETF, H—, Kelvin FFEEFLA/NT 2 nm BHEANE AP H, BRI G IR 1 FL A 10 b 5
NS, TERILE, T2 EILBEN A BAEM, IR T 0L R AL T IR IRES . PR,
BIH VEAN - i&E H T A LALAR 73 7 -

PSR BHLAR T BRI AY, B 1951 4RI T BIRLAUF 4G, BEJS LT DR B, MP A
A, DA FEAL, HK B8, SF A DL K 3| 1993 4FJk LR 1) DFT #iA1. IXLesip i, t-[&35H DR
ERAN LTI — R, R ReHE LA B FLARFY, AT M. IR LTV I AL AT
MSEAEE, FLARS RS BIxE B2k R AT F Kelvin J5FE, LA HESR BN 3 FEI R R 35, IRl
PRI BT T VEAE & F AL RE . MP 72251 DA v AR AE0E 13 HAFLILAE A, (H 245 R+ Hiks FLR
S, TG R A R, Bk, NAMEAR K. IEMILMELE Hr,  Bew -8 7 ik
#& Horvath-Kawazoe (HK)i% I Saito-Foley (SF)iZ%.

3.1. Horvath-Kawazoe (HK)3%

HK 2 [17]2& —F B L _ERE S B B SR 2o T H 5 R LR AR B 2 50 0 W 7% o T AR L
B EEAL (X L 2 R BILAE B 7> T IR ANETE % M) Horvath A1 Kawazoe i@ it #7418, KICFH#HAE
W B E AR A DG, HH T IIL NI RE 5 A LR Z B KR R

] o T

Hoer, KOURARMNAE D 4, Ng BB 77 S AL T AR i B 4
6mc’a a,
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Figure 2. PSD of Carbon Matirial by HK (a-Adsorption Isotherm; b-PSD by HK)
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3.2. Saito-Foley (SF)3%

Saito Al Foley ¥ HK ¥E¥ e Bt 87 K B EWhA 7070 LR IR 2k TH A LR 704 . Saito
F Foley (SF)i£[FIFER:T Everett #1 Powl #ae 7 #2, BILFLAL AR . HK Xf#ua 5K, Saito 1 Foley
FHEUT HK TR RN, HERELEA RN S 5(ER)Ed, =1 -d, HRE.
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Figure 3. PSD of Zeolite by SF (a-Adsorption Isotherm; b-PSD by SF)
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Rt 2T B T ITREAAAE B IR 22

BRI 12T A AL, A 90 SEARTTARHE WOW AT T34, Rk THE > TOK-P LAt i
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Figure 4. Density distribution of coexisting gas (spherical) and liquid (square)
in 20 molecular diameter fracture pores [21]
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fEIZ ] NLDFT M fLARIS, ZLE MR k%5 DU IR BE S AFILRC: 1) WRBH A MR PR L 5
2) MEIEM; 3) fLAUMR . IR B FLE ST AR B S R 2 2 08, WU I FLAR I FR I 5
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Figure 5. PSD of micro-mesoporous carbon materials (a-Adsorption Isotherm; b-BJH-HK method; c-NLDFT method)
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