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Abstract. Adsorption isotherms of benzene and its derivatives on Spheron 6, a graphitized

carbon black, are obtained using a sensitive quartz beam microbalance.

From the isotherms the molecular area of each adsorbate on Spheron 6 is calculated on the basis

of nitrogen area of 16.2 A2

The results show that the molecules of each species are adsorbed on Spheron 6 with the planes

of benzene rings lying flat on the surfaces and doing hindered rotation.
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Fig. 1. Schematic diagram of the apparatus

MB : quartz beam microbalance,

L : liquid adsorbate,

VR : variable resistance, FR : fixed resistance, G :
calibration gas bottle, V,, V,, V,: valves, IG : ionization gauge,
PT : pressure transducer,

D : diffusion pump,

OM : oilmanometer, C,,C,:stopoocks,

M : magnet, §: solenoid, SH : sample holder, 7': trap, B : battery,
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Fig. 2. BET plots of benzene ard its derivatives
adsorbed on Spheron 6
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Table1. Adsorbed amounts of benzene and its derivatives on spheron 6.
Benzene a(ymole | Toluene a{umole | o-Xylene a(zmole | m-Xylene «(ymole| p-Xylene a(g mole | Mesitylene a(umole
Pibo /gm) P/ ba /gm) p/p0 jgm) 2/pe /gm) P/ 0o /gm) Pio /gm)
0. 0042 94.18 0. 0054 137.3 0. 0076 49.23 | G. 0041 132.5 . 0013 58.87 0. 0083 52.97
(. 0525 150. 8 0. 0131 180. 3 0.0141 109.3 0.0124 172.9 0016 £1.32 0.0120 124.9
0.0241 188.0 0. G181 195. 4 {1 0218 153.7 0.0217 186.6 0. 0092 149.2 0.01353 151.5
0.6324 206.0 0.6235 205. ¢ 0. (324 173.3 0. 0297 192.9 Q. 0201 167. 2 0. 4236 168.8
(. (360 221.9 0. 0291 214.1 0.0477 186.7 0.0422 2021 0. 0307 1741 0. 0317 174.7
0.0476 237-8 0. 0354 221.6 0.0598 193.4 0. 0547 209.0 0. 0414 179.4 (. 0558 182.6
0. 0369 249.0 0. 0415 227.0 0.0738 201.2 0. (665 215. 0 0.0336 186.4 0. 0GRY 190. 0
0, 0638 258, 6 0. 0480 2332 0. 0872 208.9 0. 0835 223.4 0. 0668 192.0 (3. 0821 196. 4
0.6738 266. 8 0.0548 238.8 0. 1020 214.4 0. 0811 187.3 0. 0977 263.1
(. 0326 272.9 0. C626 244.1 0. 1163 223.1 0.0955 203. 4 0. 1131 209.7
0. 0205 279.5 0. 0717 249.6 0.130 228.6 0.1166 2.7 0.1313 215.3
0. 1000 28.7 0. 0830 257.2 0. 1451 2.2 0.1244 215.5 0. 1480 222 8
0.1103 290 8 {. 0961 264.5 0. 159% 242.9 0. 1403 222.0 0. 1632 231.0
0.1166 295, & 0. 1075 271.5 0. 1744 249.3 0.1557 228.0 0.1870 238.3
1397 31 (. 1215 278, 4 0. 1901 255.0 0.1706 234.8 0. 2046 247. 4
0. 1458 9. 4 0. 1369 265.5 0. 2288 274.3 0. 1846 241.4 0. 2248 257.6
0. 1329 3.3 0.1526 293.6 0. 2764 300. 6 0. 2003 247. 8 0. 2655 2161
Q. 2567 IHT 31726 300 9 0.3224 38.3 0.2221 259. 3 0. 3039 268.6
0.3319 387.3 0.1918 39.7 . 3683 357.7 0. 2577 2761 Q. 3537 330.5
0. 4362 423.7 0. 2090 318.6 0. 4183 389.3 0. 3060 303.2 0.4120 369.5
¢ 4¢10 4731 0. 2391 332.9 0. 4703 425.0 0.3527 331.8 . 5006 425.7
0. 5313 S40.8 0. 2768 1.6 0. 5224 465.0 0. 4305 366. 6 . 5869 194.6
0. 6263 A3 B 0. 3269 379.3 0.5737 508. 4 t. 4303 404.2 0.6643 565. 1
0. £98% 761.9 0. 3784 411.5 0. 6244 563.5 0. 4986 446.2 0. 7473 €66. 0
0. 7789 9.5 0. 4328 447. 1 0.6745 629.9 0. 5550 501.6 0. 8296 807.3
¢.7909 1033 0. 4326 487.6 0. 7252 721.0 0. 6094 563. 4 0. 9025 100. 4
0.8062 1123 {. 5337 §33.0 0.7739 848.1 0. 6637 643.5
0.822¢ 1221 0. 5860 590. 3 0.8206 1036 0. 7166 741.9
0.83% 1341 0.6374 657.1 0.8634 1392 0. 7594 867.5
0.8552 1303 0.6874 738.9 0.8032 1064
0.8720 1720 0. 7371 844.1 G.8405 1318
0.8851 1986 0.7866 1002 0.8706 1694
0.86482 2365 0.831¢ 1260
! (0.8682 1603

Table 2. Characteristics of benzene and its derivatives adsorbed on Spheron 6 at 20.0°C
{benzene; at 25.0 °C).

a, (mole/gm) c(A%) Pr/Po bo(mmHg)

Benzene 286 52.0 0. 104 95.18

Toluene 241 61.6 0.0732 21.84

o-Xylene 214 69.4 0. 103 4,96

m-Xylene 207 71. 8 0.0447 6.25

#-Xylene 200 74.1 0. 0755 6.60

Mesitylene 200 74.3 0.0834 1.79
2 BET A& 29 gH#-AHE3o] Qo FHellx whdol] F3E AdgolA FHE EAEe] A
A48 817 e ek SAZL A% REA AU 24 WEF s
e Wge] Qolux g Rom Az AR & 4k AAE 2AZe] WAz
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Table3. Molecular Areas

Free rotation Free rotation Hindered rotation c 9/0csis | 6/0¢ens
about about about benzene ring
benzene ring center of mass with angle of 60° | obsvd. caled. obsvd,
Benzene | 47.2 l 47.2 i 47.2 (520 [ 1 | 1
Toluene | 63.7 | 59. 7 | 53.0 CeLe | o112 ] 18
o-Xylene 63.7 | 61.1 | 55.8 6.4 | 118 | 133
m-Xylene 63.7 | 62.3 | 58.5 8 | 1o | 13
p-Xylene | 63.7 | 63.7 [ 63.7 1 | 135 | L3
Mesitylene| 63.7 | 63.7 | 63.7 | s | 13| 1La
TR AV dAlne e ¢y & F92 3 olofF stm2 23q £Fo] dovbr] ojg@coim
AE Aoz, EAL ARFIE A2 Wl 85 GReldh, Gebq 60°9 2An HAHL
2eo $AY % 292 NP4 Qoo AE7k Geh Table 3% 24l o244 AR
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