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Hydrogen peroxide modified activated carbon for
adsorption of trimethylamine exhaust
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Abstract ;: The columnar activated carbon from coal is modified by H,O, , and the specific surface area and oxygen-containing
functional groups of activated carbon are tested before and after H;O,-modified. The static adsorption capacity of trimethyl-
amine, the dynamic penetration curve, and the desorption activation energy of activated carbon are also studied. Experimental
results show that surface oxygen functional groups and specific surface area of activated carbon modified with oxidation are sig-
nificantly improved, and activated carbon treated with 15% H;O, for 1. 5 h is the best. The trimethylamine adsorption capacity
can reach 440. 9 mg/g, which is 281. 5% greater than before. The dynamic adsorption breakthrough time for trimethylamine
increases from 10 min to 35 min, and the desorption activation energy increases from 11. 461 kJ/mol to 15. 663 kJ/mol, which

proves that the adsorption performance of modified activated carbon is enhanced.
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Tab.1 Performance of different concentrations of H; O, solution

modified activated carbon and the adsorption of TMA

T Pk A i HHE R/ (mmol g7 HLERMEH/(m® - g7 1) B/ (mL - g™ HARME/ (mg g™
JFh-AC 0.682 7 670. 958 0. 205 6 159.4
5%-AC 1.370 2 761. 560 0.368 4 309.1
10%-AC 1.529 8 810. 834 0.457 6 327.7
15%-AC 1.824 4 995. 236 0.558 0 440.9
20%-AC 1.837 3 752.165 0.3319 301.3
25%-AC 1.849 0 747. 880 0.315 6 298.9
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7 S B 7 BE VI BBl 1A, (A AR 4020 15 00 B0 3 S8 A A S0 ) T Ak A 1% 0 L B R R PR R BB B i, LA VR R
1. 824 4 mmol/g LA 0. 558 0 mL/g. LR ETAIAF] 995. 236 m® /g, X = H B B9 W Fft B O 440. 9 mg/ g, B2
PR (159. 4 mg/@ R T 281.5%.
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Tab. 2 Performance of 15% H,O, concentration, different dipping time

modified activated carbon and the adsorption of TMA

T P SR A EREA/ (mmol - g71) WREH/(m® - gD BB E/ (mg- g™
Ji#h-AC 0.682 7 670. 958 159.4

0.5 h-AC 1.320 8 737.417 353. 6

1.0 h-AC 1.639 2 775. 032 383.9

1.5 h-AC 1.824 4 995. 236 440. 9

2.0 h-AC 1.829 8 769. 343 368. 6

2.5 h-AC 1.839°3 727.754 335.4

3.0 h-AC 1.8423 719. 404 320.1
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Tab. 3 Performance of different oxidants modified activated carbon

T P R R FHAEREAE/(mmol - g7 1) B MR R E AR/ % WA MR/ (mg - g 1)
1. 2 mol/L-HNO;-ACL¢] —5.29
10 mol/L-HNO;-AC[7] —6.73
3. 5 mol/L-HNO;-AC¢] —8.59
13. 2 mol/L-HNQO;-ACL6] —13.50
50 %-HNO;-ACH8] —9.20
0. 1 mol/L-(NH4)»S,0s-AC7] 19. 60
HFT(NH,) 2 S, Og-ACLS] 10. 20
1. 6 mol/L-HNO;-AC 1.219 2 —1.86 297.6
15%-H; 0,-AC 1.824 4 48. 30 440.9
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Fig.2 Spectrogram of activated carbon adsorption for trimethylamine at different heating rates
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Fig. 3 Linear fit chart of trimethylamine desorption activation energy on activated carbon
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Tab.4 TMA desorption activation energy on actived carbon and modified activated carbons

FHiE# R (By) /(K » min™1) JE B L BB/
LM (T,) /K
8 9 10 11 12 (kJ « mol™1)
gEi) 467 479 490 500 509 11. 461
B E 425 431 441 449 451 15. 663

J56 B 055 A B A9 R/ 5 I B 3B W% A 5] 55 % B B 2z ) 4 A B AR R T 89 K0S 4 T 00 B R JBe DA R R 5] A
FIRBEREE KN, REREMER EEBSER 1570 EAEBRER 1.5 h Bt 5 E R =H
Jiz B4 B B T 4L BB 43 ) A 11. 461 kJ/mol, 15. 663 kJ/mol, BCPESE A 16 1 2% bb PR 5 35 1 2% A9 B B 75 fh BE 2
BE4. 202 kJ/mol,
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S EIEF 440. 9 mg/g, BHRMERTR S T 281. 5005 H 3 25 W b 7 3% A 8] B B MR AT A9 10 min, 3 in 3
35 min, it B 5 fL BE S BCHE AT IR T 36. 67 %0, B S5 T M % A R B BB A3 AR R

3)HNO;, H, 0, , (NH,),S; Oy 3 T S8 A5 B 1 A9 15 P s P BB LU R SE SRR W, DA HL O, Bt J& RO TE PR 5% Lo
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