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Fig. I Changes of adsorption amount of NH," and K" in zeolite
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Fig. 2 Effect of temperature on adsorption of NH,” and K" in
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photo-fermentation hydrogen production tailing liquid by zeolite
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Table 2 Thermodynamic model parameters

ZH0 TIK AGY(KJ/mol)  AH'/(kJ/mol)  AS*/[J/(mol-K)]
308 12.13140

NH,” 318 12.78875 —-12.70550 -80.48780
328 13.74747
298 14.87042

K 308 14.10450 30.04513 51.19429

318 13.85778

23 HARMETERRIES T

e A T RS D' Az 1R ) S0 9T i 1 57 i AR e 21 A1 3
P 3a BTz o A1 W B IS £0 A0 I8 5 3 A 2584k, (I Y
P EHARL A YW HDEE T E RS Z97E 1390 cm™
B AL NH, 1A AR 2l , 2 A NH, SR IR 3l . Ui
NH, 7636 A1 b B9 W B = 2 LUE 7R 8 58 4 L 19 H fE A

e e



604 K 5]

¥ 7%

— WP - - - DS

2

e 1415
= 20t .
#) hy W -
ke RN
10 ! ’\‘_,’ :: v .

\ -
N \ i

ok 1360 N

0500 1000 1500 2000 2500 3000 3500 4000
WEem !

a. FITR

Si —WLRHRT - - - WRFHE

FEHRE keV
W

e

f

d. Bt SEM
B3 il RAE
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KINETIC AND THERMODYNAMIC ANALYSIS OF NH; AND K" IN TAILING
LIQUID OF ZEOLITE ADSORPTION HYDROGEN PRODUCTION

Zhou Xiaokai, Zhang Kai, Jing Yanyan, Zhang Quanguo, Lu Chaoyang
(Key Laboratory of New Materials and Equipment for Renewable Energy , Ministry of Agriculture and Rural Affairs , Henan Agricultural University ,
Zhengzhou 450002, China)

Abstract: In order to achieve the recycling of nutrients in photo-fermentation hydrogen production tailing liquid, the adsorption capacity of
zeolite on NH,” and K" in photo-fermentation hydrogen production tailing liquid was investigated using natural zeolite as adsorbent and
kinetic and thermodynamic analyses were carried out. It is found that the adsorption of zeolite on NH," and K* in photo-fermentation hydrogen
production tailing liquid exhibites a tendency of accelerated adsorption, then gradually reaches balance, which is attained at 2 h and 3 h of
adsorption, respectively. When adsorption time is 2h and adsorption temperature is 35 °C, zeolite demonstrates stronger adsorption capacity
for NH, with an adsorption of 1.82 mg/g. When adsorption time is 3 h and adsorption temperature is 45 °C, zeolite exhibites its maximum
adsorption capacity for K*, reaching 7.11 mg/g. The quasi-secondary kinetic model provides a superior description for the adsorption process.
The adsorption process of zeolite on NH,” and K* in the tailing liquid of photo-fermentation hydrogen production is non-spontaneous. The
adsorption of NH,” by zeolite is characterised as an exothermic entropy reduction reaction, while the adsorption of K* is identified as an
adsorptive entropy increase reaction.

Keywords: hydrogen; adsorption; kinetics; thermodynamics; zeolite; photo-fermentation hydrogen production tailing liquid



