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Engineering Case of Making Use of Yellow Water from Liquor Brewing as a Substitute for

Carbon Source in WWTPs

JIA Xingiang"*, SHEN Jun', DONG Wenping’, ZHANG Wenke'

(1. Shandong Huankeyuan Enviromental Engineering Co. , Lid. , Jinan 250199, China;

2. School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266033, China)

Abstract [ Objective] Under the background of increasingly strict requirements for effluent nitrogen and phosphorus indicators, the
shortage of carbon sources has emerged as one of the formidable challenges confronting urban wastewater treatment plants ( WWTPs ).
Meanwhile, conventional externally added carbon sources, such as sodium acetate and methanol, are plagued by problems including
high sludge production, high dosing costs, and biological toxicity. Based on the characteristics of high COD concentration and high
biodegradability of yellow water from Baijiu brewing wastewater, the feasibility of yellow water as an alternative carbon source is
explored. [ Methods] This study centers on the yellow water sourced from a Baijiu—brewing enterprise in Jinan. An applied research
project is conducted at a specific urban WWTP in Jinan. This WWTP employs the araerobic-anoxic-aerobic ( AAO) + membrane
bioreactor (MBR) process and had a designed treatment capacity of 25 000 m® per day By comparing the pollutant removal efficiency
and sludge characteristics before and after adding yellow water, the substitution efficiency is evaluated. [ Results ]  Average COD
removal rate of the WWTP reached 96.5% after adding yellow water, which is closed to 95.9% in daily operation. The average
ammonia nitrogen removal rate is 99. 1%, registering a slight increase compared to the 99. 0% during regular operation. The average
TN removal rate is 83.0%, showing a decrease compared to the 86.9% under normal operation. Nevertheless, the effluent still

complies with the standards. The average TP removal rate is 98.2%, which is basically on par with the daily average of 98.3%.
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[ Conclusion] The yellow water from Baijiu brewing is characterized by a high concentration of organic matter, along with favorable
B/C, C/N, and C/P ratios. When used to replace traditional composite carbon sources, it can maintain the stability of nitrification and
denitrification processes, sludge concentration in WWTPs, ensuring a stable effluent quality. Through the synergistic treatment of
carbon source substitution and distillery wastewater, an annual carbon emission reduction of 1 641.38 t can be realized for both the

distillery and the WWTP , accompanied by an annual economic benefit of 1. 598 1 million yuan, thus validating it as a practical carbon

source substitution scheme.

Keywords yellow water from liquor brewing

economic benefit
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Tab. 1 Water Quality Indices of Yellow Water during

the Experiment Period

. CcoD/ TN/ TP/ AL L
RHEAH (mg-L7") (mg-L™") (mg-L') (C/N) (C/P)
7H2H 241000 4719 1675 51.07  143.88
7H25H 241000 4669 1 663 51.62 144.92
7H28H 111000 2569 825 43.21  134.55
7H31H 187 000 1025 350 182.44  534.29
8HA4H 159000 3338 981 47.63  162.08
8H9OH 81900 1594 600 51.38  136.50
8§HA12H 68100 1156 393 58.91  173.28
8 A 14 H 88100 1312 409 67.15  215.40
8 A 18 H 98200 1038 343 94.61  286.30
921 H 243000 2706 969 89.80  250.77
10 A3 H 213000 1475 586 144.41  363.48
100H7H 242000 2548 743 94.98  325.71
1010 H 107000 2450 681 43.67  157.12
10 A 19 H 248000 2884 859 86.00  288.71
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