Investigating membrane bioreactor method
(MBR) In wastewater treatment
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Time

Event

Technology

Late 1960s
Early 1970s

Early 1980s

Mid 1990s

Early 2000s

Early 2010s

Dorr Oliver develops first MBR
Thetfords-Systems (ZENON) commercialized
Cycle-Let® for water reuse in USA.

TechSep (Rhone-Poulence)
PLEIADE for water reuse in Japan.

Nitto- Denko files a Japanese patent on a
immersed MBR.

University of Tokyo experiments with hollow
fiber MBR.

Kubota commercializes an MBR in Japan.

commercializes

Mitsubishi Rayon commereializes an MBR in
Japan.
Zenon commercializes ZeeWeed® in North

America and Europe.

USF commercializes Memjet.

Puron (Germany) introduces a copy-like version
of ZeeWeed®.

Kolon and Para (Korea) introduce copies
similar of ZeeWeed®.

Toray introduces a copy-like version of Kubota
module.
Mitsubishi
hollowfiber with a braid based HF-membrane.
ZeeWeed®

Rayon replaces their fine

Pressurized flat-sheet

Pressurized tubular membrane

Pressurized flat-sheet

Immersed flat-sheet

Immersed flat-sheet

Immersed flat-sheet

Immersed unsupported.
hollow fibers
Immersed reinforced
hollow fibers
Immersed unsupported
hollow fibers
Immersed reinforced
hollow fibers
Immersed reinforced
hollow fibers
Immersed flat-sheet

Immersed reinforced
hollow fibers
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. MBR membrane configurations: (a) multi-tube (MT), (b) hollow fibre (HF) and (c) flat sheet (FS). Adapted, with permission, from [1].
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Performance and biogas production for selected AnMBRs.

Operational conditions Performance
CcoD Sludge Biogas Methane yield

Reactor HRT SRT OLR MLSS T removal production Composition (LCH,

scale (h) (d) (kg/ m® .d) (/1) (o] (%) (gvss/gCoD) (%) /8COD emoved) Ref

LS 57-86 Not 0.3-2.0 3.3-5.6 35 94 _ _ 0.21-0.32 (Vinardell et al., 2021)

controlled

Ps 24 140 0.4-0.6 27 88 0.21 CH,4:57-66; 0.10-0.12 (Seco et al., 2018)
CO,: 6-7.7
Ny: 34; H,S:
1.5-1.8

Ps 4.6-6.8 _ _ 0.6-1.2 8-30 81-94 0.03-0.11 _ _ (Shin et al., 2014)

Ps 6-48 29-123 0.18-1.84 0.08-0.34 25 ~90 0.18-0.27 CH,4:76-79; 0.16-0.27 (Kong et al., 2021)
CO,: 5-8.7
Nyp: 12-17

PS 14.3 — 0.6-1.0 13-22 20-35 82-90 _ CHy: 80; 0.23-0.27 (Martinez-Sosa et al., 2011)
CO,: 20

PS 13-20 1.5-2.0 18 ~90 0.05-0.083 CHy,: 81-83; 0.14-0.26 (Gouveia et al., 2015)
CO,: 5-10
Ny: 7-12;
H,S: 0.1-0.3

Ps 7-17 _ 2-2.5 _ 18 87 _ CH,: 80-83; 0.18-0.23 (Gouveia et al., 2015)
€O,: 7-12
N3: 5-12;
H,S:
0.25-0.37

LS 3-6 — 1.5-3.0 25-30 64-71 _ CHy: >66; 0.35 (Quek et al., 2017)
CO,: 4-6

LS 7.5 60 — 12.8 25-30 86-89 _ CHy: 60-65 0.3 (Yue et al., 2015)

LS 2-8 0.8-3.0 20-25 71-77 0.08-0.12 (Yang et al., 2020)

Note: PS,pilot-scale; LS,lab-scale; HRT, hydraulic retention time; SRT, solids retention time; OLR, organic loading rate; T, operation temperature.
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