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Abstract: Modification of activated carbon could increase the content of surface acid functional groups and NH; adsorption
capacity, which would strengthen adsorption refrigeration process using activated carbon-NH, working pairs. Modification reagents
were screened out. The effects of modification conditions on the content of superficial groups were investigated. Superficial
microstructure of modified activated carbon was analyzed by FT-IR and SEM. Adsorption capacity of NH, on activated carbon was
measured. The results show that nitric acid modification can obviously increase surface acid functional groups of activated carbon.
The feasible modification conditions are: concentration of nitric acid 4 mol/L, temperature 20 °C, modification time 12 h.
Compared to the original sample, the acidic functional groups content of activated carbon increased 3.5 times, adsorption capacity
for NH; increased 36.98 % while iodine value decreased 9.20 % after nitric acid modification.
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Table 1 Content of surface groups of activated carbons modified by different reagents mmol/g
b e B it P s 2 i i 2 SR 1
activated carbon types carboxyl inner ester group phenolic hydroxyl total acidic group alkalinic group
AC 0.02 0.06 0.10 0.18 0.53
AC-HNO, 0.29 0.05 0.44 0.77 0.16
AC-HCI 0.22 0.10 0.09 0.41 0.19

AC-H,0, 0.01 0.03 0.25 0.30 0.60
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Table 2 Content of surface groups and iodine value of activated carbon modified under
different conditions with HNO,

WU S B/ (mmol-g™')  MFRMEFER/ (mmol-g™') Bl PEIEH/ (mmol- g7') B/ (mg-g7")
modifying conditions carboxyl total acidic group alkalinic group iodine value

X H control 0.02 0.18 0.53 1507
20 0.34 0.78 0.12 1362
HE/C 35 0.35 0.87 0.19 1253
temperature 65 0.52 1.06 0.24 1203
80 0.55 1.12 0.28 1200
‘ 6 0.29 0.65 0.16 1362
?iqunl?/h 12 0.34 0.78 0.12 1360
24 0.40 0.80 0.11 1350
1 0.12 0.45 0.38 1381
HNO, Y&/ (mol- L") 2 0.39 0.73 0.09 1375
HNOj; concn. 4 0.42 0.81 0.05 1369
6 0.34 0.78 0.12 1362

G5 1T HNO, Bk P52 BOE B0 T % 2 14 : HNO, W 4 mol/L, 3R 20 °C , B3t 7]
12 ho FEIZACET 3 P 5% 6 T HR 46 5 1 0.42 mmol/g, i R 4k i 141 5 1y 0. 81 mmol/g, 43 51 H oK 2k
PTG P 5 R R 20 A5 A0 3.5 % LB AR 9.2 % o
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