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Abstract;  Activated sludge processes are commonly used for efficient treatment of municipal
wastewater. The essential mechanism of traditional activated sludge processes is respective transform of
pollutants and energy. However, the issue of these processes is the high energy consumption (fossil fuel)
and emission of much greenhouse gases (GHG). And the potential organic chemical energy (about 1.5
~1.9 kW - h/m’) contained in wastewater has not been explored and utilized. So the wastewater cannot
be simply considered as ‘ waste’ , but a valuable resource full of energy, valuable materials and clean
water. The direction of future wastewater treatment plant is to put the nutrients, energy and reuse water in
one plant, e. g. ‘three plants in one’ mode. The wastewater treatment plant ( WWTP) would be
changed from energy consuming to energy neutral or even energy producing. The first key point of
wastewater treatment process is sludge anaerobic digestion; the second is the capture /separation of influ-
ent organic carbon to the maximum extent, and adoption of coupling technology of high efficient sludge
anaerobic digestion and cogeneration of heat and power ( CHP) , which can realize the conversion of COD

organic chemical energy to electrical energy. Recently COD capture and carbon redirection technology
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has emerged around the world. And the projects with COD capture and carbon redirection have been built
abroad. Based on the quantify analysis of chemical potential energy, various technology pathways from
1.0 to 3.0 through 2.0 were summarized. Then, the current ‘carbon capture’ technology was put for-
ward. Based on this, the future sustainable wastewater treatment technology route map has been dis-
played. We are expecting to provide references for the domestic wastewater treatment plant  carbon neu-
tral’ operation, for the development of future sustainable WWTP and ecological recycling water plant.

carbon redirection;  high-rate activated sludge; energy-neutral

Key words: COD capture;

mainstream of autotrophic nitrogen removal process; low temperature Ana-

www. watergasheat. com

wastewater treatment plant;

mmox

PR e ke A 100 4R RLS , AT 4a HHT AR
57K AE ) A TR, JE B N — A~ 1 AR5 K Ak B
PR K JET7 18], WPITRAAIS A S B R ak e M
FEXS A G TS YR HOA (4 4 e D R BEA T RE B, 15K
A B R 1 75 REAE Bt L R R S
P T ZMEARBRI, U 1T AR B30 75 e 1 12 i
R 5 U U R DL I WA A B S s 2 BT AR
LG R AL PREEAR TP WA B + 16 PET5 J8 + KRR
THAL” TEfR IR 15 Qe 7 I, Ll 5 e R B B &
AN R B AR i — A R R 5o i
FHEE A, 315K B E SN IR PIAL B 3R
e ) B e RE VR I ) B AR, — 28 Rk R 5K A
FHEE NGRS A "l E & E T iR 2030 4R
LA 2040 AR EOR A R BR R ], VK LU R B
2R JC— AR M v 1 0S5 7K R IR Il W REAE
S SRR P AT R SR AT R R R R R I 41
EHFET AR E 7, % LARR P57 5K % B 5 2wl
HAR NIRRT A/B T 23T TR S5 &,
JUAFEAL Gy e 1 HLA RS JRUR 4 1T 17 AR A RE
PR AR L
1 FRFESHIACT R T 0T

197K R ALY F2 2R T IROK A RIS
TR 22 A9 2250, 1 3 DU Ao oA U5 BT ik ) 75 7K
COD 1 L9143 51 g 36% 34% 1% F123% ', f%
LG PR i DLRETH BB 19 5 SO 15 e
AT T R e A O iR S 2B i) 45, il 2
PEAKH COD RE I gl A et h CO, , —f o0 LA
RTTVESETT IHERR R G, /R 3 Bl DR AT A i R e
PN J5e s R T HFEER T 7K AL B R 58, A HILBR TR 1Y
WIS 1) 1 1 -5 AR SO B, R o ik K R Y
COD " AR T il ™, B E i AT AL % Ak
e, AT /INER Gy HEAT i R A (LT 1) o

WAL A
Y \.:f&' x?/ 2 B
LR 3 A m. (0D N EES T
b %ok
aﬁu,%ﬁw//g “ \ 41518
weEg ¢ MR 2 g
(CH) (CH,)
GBI 1 BRI B AL

B 1 SRR S MANE T2 56LR L B AR E
T COD # i Lk
Fig. 1 Comparison of COD mass flow between conventional
treatment and carbon redirection
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Fig.2  “1.0 version” technology roadmap of carbon

capture and redirection
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and redirection( based on new A/B process configuration)
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