%39 A 24 tOE 4 K HE K Vol. 39 No. 24
2023 % 12 A CHINA WATER & WASTEWATER Dec. 2023

DOI:10. 19853/j. zgjsps. 1000-4602. 2023. 24. 007

pH AT S SRR A AR TR A5 AR B

ThiE', BHFAE', FHRHE, KL, K W', ZEH
(1. B T RS FRFEAFEIRLFR, & 44Kk 541000; 2. Hhd FHERFE 44
53y, ;% Ak 541000)

i E: AARBEADER S S (Hydrogen-based membrane biofilm reactor, H,-MBfR ) 52 — #F
PR A L A 25 S AR B AN A RS F AR BAC T R S 28 R EZ B A A 8 I
B3, ZR B ERT BA— AW IER 35 6945 S50, LA S id % MRS 5, L5

FEHl, ZEALT H,-MBR TAE R 54 5t 3R T pH /£ H-MBfR & PR B4 75 Fe dpad A2 af
B P Ae 09 %R, #E i T H,-MBIR P R Bl 69 pH 324 7 ik B 547 7 pH 35 %1 4 it 22 Sy B 5
Fof, RJG AT AT ILI- B H,-MBIR ¥ pH 42 6] BF 2 69 R 242 8 2L,
KR SARBEAMBER LSS, BT ES; pHizhl; AL, HAED
FESES: TU992  XEFRIZAS: A XEHS: 1000 - 4602(2023)24 - 0040 - 06

Influence and Control of pH on the Removal of Oxidative Pollutants by
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Abstract: Hydrogen-based membrane biofilm reactor (H,~MBfR) is a novel hydrogen autotrophic
reaction that integrates membrane technology with biofilm. It utilizes hydrogen as inorganic electron donor
to efficiently reduce and remove oxidative pollutants. In addition to the typical advantages of general
biofilm reactors, this reactor also offers high efficiency, cleanliness, and low cost. These features have
garnered significant attention from scholars in recent years. However, the further development and
large-scale application of H,—~MBIfR still face challenges, particularly in terms of pH control. The article
primarily provides an introduction to the working principle and characteristics of H,—~MBfR. It also delves
into the impact of pH on the reactor’s performance in the removal of oxidative pollutants from H,-MBfR.
Furthermore, it discusses various pH control methods employed in H,~MBIR and analyzes their effects on
the microbial community. Eventually, suggestions are put forward for the deficiencies of pH control

research in H,—~MB{R at this stage.
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Fig.1 Schematic diagram of the working principle of
H,-MBfR
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Tab.l1 Degradation reaction equations of various

oxidizing pollutants

L5 AV e
*‘l}ifg“‘f SR R AGUK]
A<
fl4maEs | NO; + 2.5H, + H* — 0.5N, + 3H,0 -112
2- + -
Bifpth | 25007+ 8H, +§PI;12 — H,S + HS + _19
fififR 4k | Se02™ + 3H, + 2H* — Se° + 4H,0 -71
FERREL |CrO2” + 1.5H, + 2H" — Cr(OH), + H,0| -9
R ER | H,AsO; + H, + H* — H;AsO, + H,0 | —45
TRFRER BrO; + 3H, — Br~ + 3H,0 -136
[ SRR ClO; + 4H, — CI” + 4H,0 -118

W TR, DU WL ) SR A YE TS e il e 5
M, A YA TR 1 mol 1 NO, 23 1H #E 1 mol 7Y
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Tab.2 Processing condition of various oxidizing
pollutants removed by H,-MBfR

= =
AfetE e feid pH
Ny vy 2 s
B AT 3
NO; =N |#7K NO, =N Jy 12.5 mg/L; H, [ /7 4 42 kPa|7.7~8.6
p-CNB [H,70E:0.04 MPa; #E7K NO, =N N 10 mg/L; | 7.2~8.2
K SO,> K 50 mg/L, it 7K p—CNB 4 1 000
SO;~ pe/L 6.7~8.2
H,JE /349 0.17 MPa, #E/K Se0,> .0 > FlI
Se02” | NO,=N/3°0 1 000 g/l 78.5 mg/LAI5 7.5 /47
mg/L
_ [H,JE 414 0.17 MPa; #E7K CrO,>-Cr NO, =N
2 2 ) 4 3
€r0% SO A% 1000.5 71785 g, | 0250
A3 H, 1 71°4 27.4 kPa, it 7K AsO,* 4 2 wmol/L
AsOy NO, =N 7 0.08 mmol/L T4kA
BrO; H, 714 0.04 MPa, 7K i h 2 7.0~8.0
mL/min, #E7K NO,~N FINO, =N 43514 5.0
Cl0; mg/L, 18] i 2 2 20 mL/min 7.0~8.0
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TES. 544, A S A LR R ETE80% ALt . W
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Tab.3 Advantages and disadvantages of different pH control methods in H,-MBfR
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