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Effect of the Ratio of Height to Diameter on the Performance of the
Simultaneous Reactor for Nitrogen Removal from Swine Wastewater and Sulfide

Removal from Biogas

SUN Zhu'?*, WU Jun', PU Xiao-dong’, DENG Liang-wei’

(1. School of Resources and Environment, Sichuan Agricultural University, Ya’nan 625014, China; 2. Biogas Scientific Research
Institute of Ministry of Agriculture,Chengdu 610041, China)

Abstract; The effect of the ratio of height to diameter (H/D) on the process of simultaneous nitrogen removal from swine wastewater
and hydrogen sulfide removal from biogas was investigated , using the bubble column reactors with packing material. The performance of
the reactor with H/D of 8:1, 3:1 and 2:1 was compared. Under temperature of 30-32°C , gas retention time of 6. 70 min, hydraulic
retention time of 3.35 d, hydrogen sulfide concentration of 1414-1838 mg-m * in biogas, and NO -N concentration of 114-243
mg-L ™" in influent. The reactor with H/D of 2: 1 achieved a stable and good treatment result, with the average removal rates of 96. 7%
for hydrogen sulfide,and 88.7% for NO -N. While the reactors with H/D of 3:1 and 8:1 obtained unstable and inferior results, with
the average removal rates of 68.0% , 80.4% for hydrogen sulfide respectively, and 89.7% , 90.2% for NO_ -N respectively. The
reason could be attributed to the following facts. The reactor with H/D of 2: 1 has a slower optimum gas velocity (3.12 x 10 *m-s™")
than the reactor with H/D of 3:1 and 8:1 (3.62 x10 *m+s ™' and 6. 64 x 10 “m-s ™' respectively) ,and has a higher gas-liquid mass
transfer coefficient (1.79 x 10> s ") than the other two reactors (1.64 x 10> s " and 1. 55 x 10 > s 7' respectively) . Results of the
performance and the hydrodynamics parameters of the reactors all indicated that the reactor with H/D of 2: 1 was more suitable for the
process of simultaneous nitrogen and hydrogen sulfide removal.
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Fig. 1 Schematic representation of the reactor and workflow

2T H o3 B 07 % 2 WSCHk 6,7 ], i R
HACN-(1-252E) - “WOC R i R ER R - By — g
BRI RETE s pH < BRBETHIE B Ak &0 A 45 3, I F I
Fe WL ME.

J IO e B4 25 B O i A 2 A A A e R
TEZ L SCHR [8 ], 5 B AU L R E 2 L SCHR
(9], WAL it & B0 € 2 WL SCHik [ 10 ]



2216 78

i

B 31 %

2 HBRESH

2.1 NO_-N [y LER

K2 ik gtk 5 3 A SR AR 7K NO [ -N i
BER B AL MR T 3 O 3 AN Bl NO, -N i LB
A A it .

00 Tk 3RS
 HRBHSIENE —e BRH2IRNE
250
E. 200
an
]
il
2 150
z
IOR 100
Z

50

0
0123456 78 9101112 1314151617
R K E

B2 k53N RMEFHKN NO -NREEHY
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Fig.3 NO_ -N removal rate variation curve of three reactors
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Table 2 Average value of NO -N removal rate

and standard deviation of three reactors
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