30 10 Vol.30 No.10
2012 10 Renewable Energy Resources Oct. 2012

( , 310014)

H.S, , S0,

: TK6; X701.3 : A : 1671-5292(2012)10-0073-06

Research progress on biogas desulfurization technologies

WU Meng-meng, YU Gan, LIN Chun-mian
(College of Biological and Environmental Engineering Zhejiang University of Technology, Hangzhou 310014,
China)

Abstract: A small amount of hydrogen sulfide was contained in biogas,which might corrode metal
equipment and pipeline, and made environmental pollution cause harmful gas emission of sulfur
dioxide. The traditional desulfurization technologies for biogas was included the wet and dry tech-
nology ,which were widely applied in industry. However, the disadvantages of the traditional
desulfurization technologies was that high—cost and secondary pollution. New desulfurization tech-
nologies, such as biodesulfurization, in-situ desulfurization, coupling denitrification from wastew-
ater and desulfurization from biogas and desulfurization with absorption by ferric chloride-regen-
eration by electrochemistry ,which was attracted more and more attention,also have a good
prospect due to its advantages such as low energy expenditure and few secondary pollution.

Key words: biogas; methane; hydrogen sulfide; desulfurization

’ ’ o

CH, 60%~70%,CO,

) N N ’

30%~40%, H.S. NH; SO,,H,,
, N,,CO, , H,S ,
) o , ", ,  HS ,
. , : , HS
, 200~300 mg/m’*;
s o ,  H.S 15 mg/m’, H.S
, 1~12 g/m?, ,
, H,S N
: 2012-06-19,
(1988-), . , , . E-mail ;wumengmeng1350@163.com
(1962-), , )

E-mail : lem@zjut.edu.cn

- 73 -



2012,30(10)

s SO, o
H,S o
1
1.1
H.S,
[210 s
H.S °
1.1.1
(
) ’
(1) o
H.S :
2NaOH+H,S—Na,S+2H,0
NaOH+H,S—NaHS+H,0
2Na,S+0,+2H,0—4NaOH+2S
2NaHS+20,—>Na,S,05+H,0
2Na,S,05+30,—2Na,S0,+250,
R ,H,S
, I4lo
) g
H,S :
H,S+NH,OH—NH, HS+H,0
H.S
H.S s
H.S.
st 5 5
1.1.2 PDS
PDS s
,PDS

4]

.74 .

H,S( )+Na,CO;—NaHS+NaHCO,

NaHS+(X=1)S+NaHCO+>Na,S +CO,+H0

2NaHS+0,—2NaOH+2S

2Na,S+0,+2H,0—>4NaOH+2S
PDS s s
. o PDS
s 95%,
PDS LR
PDS [4]
el 1.1.3HPAS —
(HPC) H,S
’ (N33PM012040,
HPAS) ., HPAS
, H,S -HPAS
l5Jv[610
HPAS(ox)+H,S—HPAS(re)+S
HPAS(re)+0,—~HPAS(0x)+H,0
HPAS — , HPAS
,H,S
s s HPAS
95%, 99% o Wang R
; ,HPAS —
[ﬁlo
1.1.4
Zn/Fe
[5]C
H.S 3Zn/
o Fe .
, H.S ,
H.S.,
1.2
H,S



. . (PSA) |
", HS
N ’ lzjO
1.2.1
, o Fe*
JH,S
. FeS+
2115l
Fe,0;- H,0+3H,S—2FeS+S+4H,0
4FeS+30,—2Fe,04+4S
H,S s
H.S 1 mg/m? , ;
[2]0
N lSJ')
pH , ,
1.2.2
HS,S .
500~700 mg, R H,S
s 12%~14%
Bl
o i,
2H,5+0,—25+2H.0

nS+(NH,),S—(NH.),S,1
(NHy)S,—nS+(NH,),S

1.2.3

1.2.4

JH,S

CO,,H,S

CO,

.21

H,S;

, H,S

0]

CH,

H,S

s 99% ;

150~180 C

71
o

,CO,, H,S

,CH,

H,S

H,S

CH,

H,S

H,S .CO,

H,S

H.S

191

191
o

: (DH,S
;(2)

<75 -



2012,30(10)

H,S , ;(3) ,
H,S N N o H,S CO,™,
) 5 HZS o
HJO
2.1.1 H,S )
H,S CO, , €O,
HS : - \
[lllO —
, o Hor, H,S JH,S
nH,S+2nCO0,+2nH,0 — 2nS+n(CH,0)+nH,0 B
) o ’ HZS
s o Fe**  H,S
, , , (pH  1.2~1.8)
s s FeZ+ F83+ . Fe3+
, . , HS ,
> r, H,S
H,S CO,, 90%, 99% .
LIS
, : ) ; H,S , H,S 200
H,S s mg/m® s 90% N
’ 5 B ,H,S ’
, ; s pH DO
’ HZS ’ o
s 22
s 221
’ HZS o ) HzS
, o, H,S
2.1.2 : (1)H,S
0 N 5 (2) , )
N i, 5(3) 1%
, ( )
CO, ; H,S ,
, H,S
[10H13] ,
H,S+CO+0,+ —_——» + . t6H1s],
S SO/ +H,0 H,S+1/20,—S+H,0

.76 -



S+2H,0+3/20,—~S0,+2H*

. Diaz 1 s

18
)

’

( 70% 59%),

Wellinger A

2% ~6%

, H,S 20~100 mg/m?,
80%~99% ; Kobayashi T
s H,S 10 mg/m? 20, Diaz 1
( 0.25NL /L
), HoS 98%, H.S
100~300 mg/m*'7
[]510
H.S ,
2.2.2
H,S o
H.S ,
[]910
H.S o
2.3
2.1.2 s ,
s [22]
) H.S
, JHSS
,  HS .

122],[23]

12H*+2NO;+5S*—N+5S+6H,
55+6NO;+8H,0—5H,50,+60H+3N,

Deng L W ,
30~32 °C, 6.70 min,
3.35d, H,S 1414~1 838 mg/m?,
NO,-N 114~243 mg/LL ,
96.7% ,
88.7%,
( N ) ,
5/2~5/3,5/3~5/4 1"
I25|,|26|’
HzSO
2.4 —
Fe** JHS
, Fe* Fe*,
Fe* Felisl
HS.S; Fe** Fe*¥l,
H,S :
H.S( H)—HS( )
HS( )+Fe*—Fe*+S
Fe*( )+2e—Fe*( )
H,S ,CO, NH,
2 min, 15 C ,H,S 85%~
9270|5|O I

<77 -



2012,30(10)

3
) ° H,S
COZ HZS (
CO, L,HS
CO,, CO, H,S )
H,S o
(1] , , .o
[J]. ,2010,35(4) :125-129.
(2] , ; . [J1
,2008(8) :228-230.
3] , , ;o [J].
,2008, (1):33-44.
[4] . ,
(H>S) [J]. ,2006,24(1):43-45.
5] , )
[JI- ,2004,24(5):64-67.

[6] WANG R.Investigation on a new liquid redox method
for H,S removal and sulfur recovery with heteropoly
compound []J].Separation and Purification Technolo-
gy,2003,31(1): 111-121.

(7] , , )
[J]. ,2009,29(11):28-33.

[8] , ) [J].
,2003,21(1):26-27.

[9] , , , . H,S

[ ,2009,31(1): 121-124.
[10] , . . ,
2006,25(2):15-19.

[11] , , . [J].
,2008(5) :33-35.

[12] , , ..

[J]. ,2006(6) :63-65.

.78 -

[13] , ..
1. ,2009,27(1):3-7.
[14] , , .
1. ,2010,28(6) : 24-26.

[15] , , ;o [J].
,2007,25(4):23-27.

[16] .. [M].
,2006.68-82.

[17] DIAZ 1,PEREZ S 1,FENRERO E M, et al.Effect of
oxygen dosing point and mixing on the microaerobic re-
moval of hydrogen sulphide in sludge digesters [J].
Bioresource Technology,2011,102(4):3768-3775.

[18] DIAZ I,LOPES A C,PEREZ S 1,et al Performance eval-
uation of ,air and nitrate for the microaerobic removal of
hydrogen sulphide in biogas from sludge digestion [J].
Bioresource Technology,2010,101(20):7724-7730.

[19] WELLINGER A,LINDBERG A http://www.biogasmax.
eu/media/biogas_upgrading_and_utilisation__01803120
0_1011_24042007.pdf[EB/OL],2012-05-20.

[20] KOBAYASHI T, LI Y Y. Performance and characteriza-
tion of a newly developed self-agitated anaerobic reac-
tor with biological desulfurization|]].Bioresource Tech-
nology,2011,102(10):5580-5588.

[21] POLANCO M F,DIAZ I,PEREZ S 1, et al.Hydrogen sul-
phide removal in the anaerobic digestion of sludge by
micro—aerobic processes: pilot plant experience[]].Water
Science and Technology,2009,60(12):3045- 3050.

[22] , , ,

[7]. ,2008,29(4) :1099-1103.

(23] ) , ,

[J1. ,2011,29(2):55-58.

[24] DENG L. W,CHEN H J,CHEN Z A et al.Process of si-
multaneous hydrogen sulfide removal from biogas and
nitrogen removal from swine wastew ater[]].Bioresource
Technology, 2009, 100(23):5600-5608.

[25] BASPINAR A B,TURKER M, HOCALAR A, et al.Bio-
gas desulphurization at technical scale by lithotrophic
denitrification : Integration of sulphide and nitrogen re-
moval[J|.Process Biochemistry,2011,46(4):916-922.

[26] TURKER M,DAGASAN L,ARSLAN A, et al.Sulfide re-
moval from industrial wastewaters by lithotrophic deni-
trification using nitrate as an electron acceptor[J]. Wa-
ter Science Technology,2010,62(10):2286-2293.

[27] , , , .

18 ,2011,32(5):1394-1401.



