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Abstract: The anaerobic digestion gas (the main components are CH,and CO,) produced in the sewage treatment process
is one of the main sources of carbon emissions in sewage treatment plants. The rise of H, and CH,-based membrane biofilm
reactor(MBfR) technology provides a promising solution for biological reduction of oxidative pollutants and carbon
emission reduction in wastewater treatment plants. The operation principle , advantages and disadvantages of MBfR based
on H, or CH,(H,/CH,—~MBfR) were introduced, and the research status of MBfR in removing oxidative pollutants were
summarized , compared and evaluated. By analyzing the process of microbial use of CH, and CO, for their own metabolism
in H,/CH,-MBIfR , the pathway and potential of H,/CH,—~MBI{R to achieve carbon emission reduction were pointed out.
The huge potential of H,/CH,—~MBf{R in carbon emission reduction provided a new direction for the realization of “carbon
peaking” and “carbon neutralization” , so that sewage treatment plants were expected to simultaneously achieve pollutant
removal and carbon emission reduction.
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Table 1 Removal of oxidizing pollutants by H,/CH,-MBfR

R T A A
O H, H, [ /1% 50 kPa.pH 7.5 HRT 5 0.5 h 0.34 97% LA I (11)
’ CH, CH,JEJ1 131 kPa ,pH 2§ 7~8 HRT }y 3 d 0.45 92% (21)
1o H, H,JEF12% 121 kPa . pH 7.5 HRT 4y 3.7 h R £ 4 0 0.72 100% (23)
¢ CH, CH,JE J1 79 20 kPa .pH 79 7.4 HRT Jy 24 h Gl R R ¥ 0 0.06 100% (24)
50 H, H, H /124 34 kPa . pH 24 7.0 HRT 24 25 min 5% £k I 5 Ve BE 4 S mg/L 0.61 99% (25)
3 CH, CH, JE 7105 170 kPa .pH 24 7.0~7.5 HRT 24 1.5 h A B2k 5 5 W< 4 5 mg/L 0.10 80% (26])
$e0 2 H, H,JE 7179 40 kPa .pH 2 7.5 HRT 2 5.2 h fiff B2 £ 5 5 S22 9 10 mg/LL 0.03 95% (27)
¢ CH, CH,J£ /179204 kPa.pH >4 7.0 \HRT 2 2.2 h  fif f &k i 5t ¥k ¥ 9 2.2 mg/LL 0.12 100% (28)
€102 H, H, £ 714 40 kPa .pH 24 7.0~7.5 HRT 3 4.67 h T R £k Jit i ¥ 4 10 mg/L. 0.04 83% (29)
¢ CH, CH,JE Jj ) 167 kPa .pH 2}y 7.0 \HRT Jy 2.2 h fif§ iR 45 5T & W< i O 2.2 mg/L 0.5 80% (30)

2.2 H/CH-MBRESERESFHITEY

H,/CH,~MBfR 2 [ 5 — 4k M 75 G 0 1 P g
G OLF5 ABTE R 20 25 B 22 Fh A A PR T L I, T 1k A
F R A 1 B8 G i S BOW TS e W A SR T RE R AR Y
W) L, 7 [R) A A T I R TR R R s, B T R A Ak
20 TR AR B AR Y B ) TE R, DL H, B CH, O HL
HEAAR 9 MBIR ¥ 25 H BT R 45 70 T B 4100 1) 9 B &2
24 o i R b B8 U L TR R SR 25 bR R AR LUK
S TR A A 2 R R R RN R L i, R RE T
SR Ak A0 B 3R U R Y BB ) 5 T S 5K R £ X
AT T AR AT G TR AR 2 R R R LR AR A A B
AR TS e W 1) #E PR 2 52 MBIR 7E W 20 LR 2
Tl S8 Ak Pk ¥ G I AR PR B L 91 4, % R k19 B FT LA
R il I S5 R S 5 RO Ak A AR T 0 B T g Sk
PRI 2 3k, DA S5 50 1 4k 1) 38 5 32 B 40 il 0 %o
T MBfR H A= 9 2 8] 1 L 44 5 4 ] 5, AT LA
3 3 48 R I AR A R Ty DA RS o A Y Rk
fiff e s X T AR A T G W 0 B AR ) A, AT DA g A
PE AT B AR TS G W ) K v B MBER iR
Yy % 3 o L R R R T

Haixiang LI 4573 i SC5HIE B T 76 H,-MB(R [

R BR 2P AT Yo ) (RS TR R IRIRER kIR R AN
Yo GRS SR AT AT, I FLX 2 b RS e i IRk
R 59M 99.9% . 79.0% .96.1% F195.5% , H, F] FH]
IR 100% . B¢ F CH,~MBIR [ 25 L R 3 Fh
o 3 R0 DL SR Ak R T G B I S A R B {F AT
TE CH,-MBIR H[a] 25 £ Br 2 i AP TS e 2 a7 .

3 H,/CH,-MBfR 32 3} e 5 HE #9385

H A, S B0 e ik 06 RN e P R B bR A 200 AU
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FEL B T FE 2 117 98 2 CO, HE B, 53 SR F IR 25 il 1k )
fiF fb T 28 5 R A 2 A Ak 4 R e N T i VR 1Y 4
| REINE o <y 5= WG i U 1 SV [ S s R S|
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BLBIR A, 3 — 2% 45 8 ) T 52 0 Bl 38 e ™ FD “ gk v AR
Hro SEbr b, 76 7 it 2 s b &% L o, o i —
T U5 HEAT A A 3R RS AR IR e AT 0 (R Bk
i 1) EE R NaH CO, ) B[] i 4% ) 5 AT BB J2: 22 CO,
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Fig. 1 Aerobic methane oxidation process
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FF o DR S AR A (A5 R 7K T8 . 7 £ 1) 2%10" kg/a 1Y CH,

FEARPESE 2 TFES . CH,-MBIR &8 i A7 & S AL 5K A
AT R B BR AT G W), CH AN REAE i - i
A 38 AT LA BUAE D R JR . 3% 2 24 CH,-MB{R i1
P2 R, A2 B R i X RT  , CHL,-MBER 7] fifi
47%~83% 1B ( CH,) B I A W R, S Bs CH,~MBfR
o CH, 19 1) R 0] 35 64%~80% , X {#i#53 MBIR RE % H
Bl W 5 TR AR R BB A TS Y i) Tk
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%2 CH,-~MBfR H ¥ 2 & 5z
Table 2 Chemical reactions in CH,~-MBI{R

154 2 R i 2% Sk
NO,” 1.2CH,+NO, +H"—> 0.2C,H,0,N+0.2C0, + 0.4N,+2.2H,0 (31)
Clo,” 1.613CH, +0.175N0, "+ Cl0,” +0.175H'—> 0.175C,H,0,N +0.737C0, + CI" + 2.7H,0 (18]
BrO;” 1.25CH, +0.143N0, "+ BrO,” +0.143H'—> 0.143C,H,0,N + 0.536C0, + Br +2.072H,0 (31
Se0,” 1.124CH, + 0.107NO,” + Se0,>~ + 2.104H'——> 0.107C,H,0,N + 0.59C0, + Se’ + 2.929H,0 (28]
€r0,” 0.749CH, +0.107NO, +Cr0, > +5.1H'——> 0.107C4H,0,N +0.214C0, + Cr* "+ 3.67H,0 (30]

4 HESRZ

H,/CH,~MB{R {2l — Ff i 24 () 7K ab #REE AR
5 DL H, F CH, My £ 5 A9 MBIR 7] L) o 5 T 6B
(14 37 R = SR HE R R . H/CH,-MBfR HA Sk
F 38 ARG L o T RN SR G A R R
PETS Yo ) L B R B S, i LR A i 1 AR ek
T8 P J7 AR E R 1, BB 98 ik 2E 75 /K A BRAT AL 1
ARl e 78, kg 8 ] 52 B0l 5 0 Rl o R H A
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H,/CH,~MBfR £ K H A if /¢ 7€ LLF [n] @ .
(1) H,-MBfR 7£ 2 b S Ak M 75 e Oy 101 2 A 18 75 0 ok
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A R 22 Fh 5 Yl W) I A AR IR B B A (3) IR A
SR 25 AR PR IR 5 B9 CH,-MBIR A A [/ 26 B, 5% i
HILBE [ K B 48 7 5 (4) X6 T35 Y 4 380 50 7= 49 1) 1)
WA RS 5 (5) H H R 0 5% S A 2 7F S0 0 %
PR AR S5 1R PEAT 19, MBIR J2& 75 A8 0 X & 2% 14 52 B
5 BUAK TH AS B A
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