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Characteristics of adsorption of NO gas on

coal char and FTIR analysis
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(School of Mechanical Engineering » Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract: The fixed bed reactor was used to study the effect of particle size and temperature on NO

absorption characteristics on coal char surface and obtain adsorption equilibrium and dynamic data. The

evolution of functional groups and chemical changes of coal char surface structure were studied with diffuse

reflection FTIR. Functional groups, such as aromatic —NO, and —NO were observed. The major

increment was aromatic —NO,. The band intensity of —NO, and —NO functional groups increased with

decreasing particle size and increasing temperature. The results showed that particle size and temperature

had a noticeable effect on the adsorption of NO gas on coal char.
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Sketch of adsorption experimental system

Fig. 1
1—NO gas; 2—N; gas; 3—flowmeter; 4—gas mixer;
5—quartz glass tube; 6—gas analyser;

7—furnace; 8—bypass; 9—temperature controller
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Fig. 2 Adsorption curves of coal char under 600 C
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Table 1 Specific surface area and pore

volume of tested sample

Particle size BET specific surface Pore volume

/pm area/m? « g~ ! /em? o g7 !
11. 34 12. 30 0.0317
18. 95 9.18 0.0171
33.68 7.34 0.0141
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Fig. 3 Adsorption curves of 33. 68 um coal char
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Fig. 4 Curve-fitted FTIR spectrum
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Table 2 Curve-fitting for 1600—1300 cm™' region of 11. 34 pm coal char before adsorption reaction
No. Position/cm ™! Intensity Width/cm ™! Area Assignment
1 1548 0.10 25. 88 3.90 aromatic C=C
2 1521 0.10 27.17 4.36 aromatic C=C
3 1506 0.07 23.10 2.50 aromatic C=C
4 1494 0.11 23.96 3.93 aromatic C=C
5 1477 0. 06 20. 39 1.77 8 as CH;—,CH,—
6 1466 0.07 14.76 1. 49 8 as CH;—,CHy—
7 1437 0. 04 15. 26 0. 84 aromatic C=C
8 1419 0.03 14.93 0. 74 6 as CH—(CH3)
9 1376 0.03 11. 25 0. 60 6 s CH;—
10 1332 0.02 18. 87 0.61 8 s CH,—C=0
R311.34 pm FETRKE LIS ISR & RIIES
Table 3  Curve-fitting for 1600—1300 cm™' region of 11. 34 pm coal char after adsorption reaction
No. Position/cm ™! Intensity Width/cm ™! Area Assignment
1 1576 0. 08 24.26 3.04 aromatic C=C
2 1555 0.15 19. 68 4.70 aromatic C=C
3 1535 0.42 25.57 16. 86 v as aromatic —NO,
4 1513 0. 28 24.00 10. 61 aromatic C=C
5 1495 0.41 37.57 23. 87 aromatic C=C
6 1474 0.11 16. 27 2.73 6 as CH;—, CH,—
7 1467 0.16 20.07 4. 96 6 as CHs—, CHy,—
8 1439 0.16 25.51 6.57 aromatic C=C
9 1423 0.19 25.10 7.28 6 as CH—(CH3)
10 1397 0. 06 10. 63 1. 58 y aromatic —NO
11 1377 0. 08 37.40 4.43 §s CH;—
12 1348 0.19 89. 54 26. 47 v s aromatic —NO,
13 1337 0.03 10. 07 0. 47 §s CH,—C=0

x4 TREHFEE aromatic —NO, £05M LT 53 IE & R YL IE S H

Table 4 Curve-fitting for aromatic —NO, at different particle size

Particle size/pm Position/cm Intensity Width/cm ™! Area Assignment
11. 34 1535 0.42 25.57 16. 86 y as aromatic —NO),
1348 0.19 89. 54 26. 47 v s aromatic —NO,
18. 95 1533 0.18 32.17 8.97 y as aromatic —NO,
1349 0. 06 25. 89 2. 46 y s aromatic —NO,
33.68 1533 0.18 17.50 7.75 y as aromatic —NO,
1346 0.06 13. 81 2.01 v s aromatic —NO,

x5 AENEZEE aromatic —NO L1 50 S i 53 1E A L& R BLE S 3

Table S Curve-fitting for aromatic —NO at different particle size

Particle size/pm Position/cm Intensity Width/cm ™! Area Assignment
11. 34 1397 0. 06 10. 63 1.58 y aromatic —NO
18. 95 1390 0. 06 28. 82 2.67 y aromatic —NO
33.68 1395 0.13 12. 71 4. 64 y aromatic —NO
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Table 6 Curve-fitting for aromatic —NO, at different temperature

Temperature/ C Position/cm ! Intensity Width/cm ! Area Assignment
400 1537 0.12 30. 00 5.52 y as aromatic —NO
1348 0.02 13.74 0. 35 v s aromatic —NO,
500 1536 0.15 21.43 5.91 y as aromatic —NO);
1349 0.02 12. 74 0. 30 v s aromatic —NO;
600 1533 0.18 17. 50 7.75 y as aromatic —NO,
1346 0. 06 13. 81 2.01 v s aromatic —NO;

£ 7 33.68 um 7 [E MR EE & aromatic —NO 21 5p S E 4 g L& R IES #1

Table 7 Curve-fitting for aromatic —NO at different temperature

Temperature/ C Position/cm ™! Intensity Width/cm ™! Area Assignment
400 1389 0. 04 23.06 1.47 y aromatic —NO
500 1397 0. 07 30. 81 3.59 y aromatic —NO
600 1395 0.13 12. 71 4. 64 y aromatic —NO
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