%41 5 H16 M E 4 K HE K Vol. 41 No. 16
2025 4 8 A CHINA WATER & WASTEWATER Aug. 2025

DOI:10. 19853/j. zgjsps. 1000-4602. 2025. 16. 018

SRICEYIT RN ENNEE U NERRESRIX
o 4R, B R, xRE, x40, ) &
(1. 2N E R ARNS], H# 28 737100; 2. 435 Wi # AR RG], @E

A 3505125 3. L PR FAAIRAG, L 200092; 4. RFKF REHFES
IA2Fr, L& 200092)

i E: MAMARSRAKEKAASRE . HER SRR IR TOCFHE B TRAGE
AL FEPEAL T K, B AT A% K R AR B 6 TAR EHR Y, A R R A R AL LK
“ERACTRAL I - 3R AL &y L RR S B~ RAHAL & M i " T AL 32 & 72 R K, %3t K 2 A 300 mh,
BEREARE R RLCRE.COD 3185 5] 4 794.2.488.2.425.3.488.7 mg/l., EIFRBATLER AN, K
R G xt B AR 0 T3 KR F A 62.3%; 5RAL A M BLRR S B A T Y BT H SRR .COD & 7
M % 17.0.1.5.22.5 mg/L, F 39 &R 5 5 3] 4 96.5%.99.6% .95.4% ; 3% AL 2y L R RE 5 AR BEN R
FEAC A M %l Tt — 3 EIL &K 69.0% 09 % BCF ) E R R AR d K S RARZ X 2] 10 mg/LA T .
% 3K COD 2% ) i, & 3 Fenton B4 T &, T 52 3L 43.6% 45 COD 3 £ R &, #i 4%k K COD #4 7 )>
F 30 mg/L, W H 3% 25 7] 3 S B AT A T 4, SACTRAL FL R A 1.81 7/m’, 3R AL £ M L RR S B Am
BREAY & Wy e B A 2.95 50/m?, Fenton 2ALE 4 0.51 7T/m*, 431 5.27 70/m’,

EEW: MAMEK; AREEK; BUAHHLARELE; KATALIE; BEAHLEYD
Jed s Fenton 4L

FESES: TU992  X#EktriZfE: B XE4HS: 1000-4602(2025)16-0112-08

Enhanced Biological Nitrogen Removal Reactor for Coal-to-hydrogen and
Synthetic Ammonia Wastewater Treatment
MA Jun',  YAN Song’, YUAN Bing-ping’, LIU Yu', LIU Xia®

(1. Jinchuan Group Co. Ltd., Jinchang 737100, China; 2. Fujian Shenyuan New Materials Co.

Lid., Fuzhou 350512, China; 3. Shanghai Zhongyao Environmental Protection Industry Co. Lid. ,
Shanghat 200092, China; 4. College of Environmental Science and Engineering , Tongji
University , Shanghai 200092, China)

Abstract: Coal-to-hydrogen and synthetic ammonia wastewater is characterized by high hardness,
high total nitrogen, high ammonia nitrogen and low carbon to nitrogen ratio, which is typical refractory
coal chemical wastewater. There are few engineering cases about treating this wastewater to meet the
direct discharge standard. A coal-to-hydrogen and synthetic ammonia production plant adopts the process
of softening pre-treatment, enhanced biological nitrogen removal reactor, denitrification biofilter to treat
its production wastewater. The design influent volume is 300 m’/h, and the average influent total hardness,
total nitrogen(TN), ammonia nitrogen(NH,—N) and COD are 794.2 mg/L., 488.2 mg/L., 425.3 mg/L, and
488.7 mg/L, respectively. The results show that the average removal rate of total hardness of wastewater by

softening system is 62.3%. TN, NH,—N and COD can be reduced to 17.0 mg/L, 1.5 mg/L, and 22.5 mg/L
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respectively by enhanced biochemical treatment, and the average removal rate were 96.5%, 99.6%,
95.4%, respectively. The effluent from the enhanced biological nitrogen removal reactor enters into the
denitrification biofilter treatment system, which can further achieve a total nitrogen removal rate of up to
69.0%, ensuring a stable total nitrogen in the effluent below 10 mg/L. When the influent COD fluctuates
greatly, the Fenton oxidation treatment system is started, and the degradation efficiency of COD can reach
43.6%, ensuring the COD in the effluent below 30 mg/L. The operation chemical and electricity cost of
the system includes 1.81 yuan/m’ for softening pre-treatment, 2.95 yuan/m’ for enhanced biological

nitrogen removal reactor and denitrification biofilter, 0.51 yuan/m’ for Fenton oxidation treatment, and
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5.27 yuan/m’ for total cost.
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Tab.l Wastewater quality and discharge standard
i H BT HEAOKT | HERchs i
pH 6.0~9.0 6~9
SR (L CaCO, 1) /(mg- L") <1 000 —
COD/(mg-L™") <800 <30
BAE(mg-L™) <500 <10
A/ (mg-L7™") <400 <3
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Fig.1 Flow chart of coal-to-hydrogen and synthetic ammonia wastewater treatment process
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Fig.2 Removal effect of total hardness in softening

reaction sedimentation tank
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Fig.3 Removal effect of total nitrogen and ammonia
nitrogen by enhanced biological nitrogen removal reactor
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Fig.5 Removal effect of COD in biological treatment
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Fig.9 Removal effect of COD in enhanced biological

nitrogen removal reactor and Fenton oxidation process
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IREE PAC 288.00 kg/d | 2.57C/kg | 0.13
BB FRIPAM | 11.52kg/d |10.0 JC/kg| 0.02

o 1257127 | 0.657¢/
At i KWebd | (kwen) | 13
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