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Abstract: The study of porous materials is a hot topic nowadays. How to determine the porous structural characteristics
such as specific surface area, pore volume, pore size, and its distribution, is probably, still an ambigous cognition for
some researchers. The Nova 1000e specific surface area analyzer was used to analyze some porous materials prepared by
our laboratory, and the porous structure parameters of materials were obtained by different methods. The results showed
that the nonlocal density functional theory (NLDFT) and the quenched solid density functional theory (QSDFT) can be
used to obtain more comprehensive parameters of the porous materials structure, and the analysis process was simple and
fast.
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Table 1 Mass of samples

R/ (m*/g) it/ g
>1 000 0.05~0.08
10~1 000 0.1~0.5
<1 >1 B#H>5
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Table 2 Relative pressure—volume parameters of sample A

P HARS IR T Wz B £t/ em? P AHXF IR W Bff £t/ em?
1 0.006 105 18.261 00 9 0.130 363 27.045 58
2 0.027 911 21.721 79 10 0.150 460 27.801 78
3 0.047 315 23.208 62 11 0.170 736 28.531 99
4 0.058 882 23.938 58 12 0.200 144 29.578 27
5 0.070 106 24.519 80 13 0.229 984 30.507 73
6 0.079 263 24.984 21 14 0.250 129 31.264 88
7 0.090 528 25.478 68 15 0.270 331 31.922 53
8 0.101 663 25.948 57 16 0.290 477 32.621 92
&3 AR BET EtHIERSHR
Table 3 Chosen plot parameters based on BET of sample A
o MR CH HERER/ (m’/g) || T LB CH HREFY (m*/g)
4-8 0.999 999 195.211 106.051 4-14 0.999 894 406.939 103.445
4-9 0.999 997 204.822 105.758 4-15 0.999 846 610.795 102.764
4-10 0.999 998 210.103 105.616 4-16 0.999 786 1343.805 102.064
4-11 0.999 995 219.888 105.386 8-12 0.999 978 339.588 104.334
4-12 0.999 982 243.288 104.948 12-16 0.999 898 -74.099 97.618
4-13 0.999 912 319.377 104.039
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Table 4 Parameters of sample B
5 P/P, V@ STP/(em’/g) /[ W((P/Po)-1)] Rl S/(m*/g)
1 9.300 00x107* 46.319 0 1.621 6x10™" 17.436 1 199.730 4
2 1.612 60x107 48.012 7 2.731 4x10™" 16.937 7 205.607 5
3 2.577 40x1072 49.558 3 4.271 3x10™" 16.572 0 210.144 9
4 3.645 70107 50.772 3 5.962 6x107" 16.355 1 212.931 9
5 4.751 20x107° 51.751 7 7.712 0x107"' 16.231 8 214.549 4
6 5.847 80x1072 52.587 1 9.450 0 16.160 0 215.502 7
7 6.937 20x107 53.299 5 1.119 0 16.130 6 215.894 9
8 8.011 20x1072 53.930 9 1.292 0 16.127 9 215.931 3
9 9.056 80x107 54.533 9 1.461 1 16.132 9 215.863 7
10 9.984 40x107 55.011 2 1.613 3 16.157 8 215.532 2

&5 BH&BET HITHIERSHE
Table 5 Chosen plot parameters based on BET of

sample B
P MRARE ClH HERHBY (m*/g)
8-6  0.999 997 2 391.616 217.010
8-5  0.999 993 1 395.156 217.830
8-4  0.999 993 1 101.825 218.383
8-3  0.999 994 982.726 218.720
8-2  0.999 996 966.736 218.775
8-1  0.999 996 1 028.468 218.564
6-10  0.999 989  -25 831.264 215.650
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Table 6 DFT analysis parameters of sample C
F5 1SS AR LB/ (em’/g) HREREY (m’/g) WUHIRE FL5E/nm
1 543 QSDFT 4332 0.218 305.891 0.153 1.667
2 # QSDFT - #5704 0.215 362.112 0.695 4.842
3 5/ Bk QSDFT W 4337 0.207 283.923 0.887 1.667
4 H NLDFT -5 7Y 0.218 283.778 0.312 5.3
5 AL NLDFT S A5 5 0.208 192.556 0.758 3.794
6 24 QSDFT P fEi 741 0.212 225.141 0.779 3.385
7 AR/ IR FE NLDFT - A5 7Y 0.216 229.179 0.317 5.300
8 AR/ R A QSDFT M [t 4332 0.216 240.657 0.155 1.096
9 4/ A QSDFT -5 74 0.212 271.844 0.723 4.842
10 24P/ [/ Bk QSDFT W fff43 52 0.205 228.647 0.887 1.096
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Fig. 2 Pore size distribution curves of ten analysis mode and BJH mode for the sample C, and

the adsorption—desorption isotherms



146 ST AR S5

o525 4%

6 FH T CBE S B FL &5 #8288 70 43 53] 4K 4 [
FEFL ERIR AL LA B 24 B FL 45 3 2o R [R) 9 3 5 v
MR RfLE G R, R m A ERA A T 25,
SR LA . e AT BB e FR ) i f b O
{LELLE A A i 1) 45 40 e 1, 38 22 5 IRy BT 445 51 L)
KA AT PG R 22 555 B LR G % i, Mt
BRI G MR E SR, hE 2 1T
QUi S O = 7 W3 1 B Y i s i S R SR O A
NS AE 0.40, 50T SR BIH %43 Hr FLAR o A HL il
Sz M2 RE S TE 3.789 nm AL IR T — Nk 3R
BFLAR S0 A 24— RLL AT 7E DET10 Ff 43 A7 455 74 o
BEHER 2 FhRIEE O F. P VR GE I B T R AL A 4
BRI R C R LR o A il 28 n IR HE 56 2
P A BRI QSDIT -1 455 764 31 380 1 45, R kA
MASFE LA BIH /N2 21.75% , L4518 5 3C
ik g R —

1.3.3 LA KILIER

SFLES B S i A G R 7 50X R 1) 1 i
0.001 547 [T F, — i nl LU 1 43 B 3 1k B 42 45
WEER. KT MALILEE, nT Lt HK SF 3L 45, 2R
177 e 15 (58 VR | DB 1 5 vk T an R R AR I 2
TP B 53 52 ARG 77 8 0.175 Ab i v kR2g, T
R ARG, 7R B b 3% ORI R ) A B 0.175
BT TS 8, SR A (BOOMA %) 1155 0.175
A W B %M 5 0.001547 1Y 3fe BRI K i AL e
B LA E, AL AL 5 S LA Z L RIS A1 R
L L R 233, D OFE S L BT S R R
13.83% (4N & 3 Fror ), Al A A FL A BE (B AL B

HART 45%) .
125 F
n
100
n
I
g B
2 51 o ]
/
9 /
u
g - " u
5 50 - /
E - /'
/-"‘. =
| —n
25F n /./'/.
g "
——— wi-
L 1 1 1
0.00 0.33 0.66 0.99

Relative pressure/(P/P,)

3 DR B &R

Fig. 3 Adsorption—desorption isotherms of sample D
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