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Variation of Sludge Properties and Solution Measures of a WWTP in Winter in Changsha
City

WU Xuewei “ , PAN Dengfan, YIN Ling, ZHENG Hongzhi, LUO Jianru, SU Zhuoneng

( Changsha Xiangjiang Environmental Technology Co., Lid., Changsha 410000, China)

Abstract [ Objective] To address the significant reduction in deep dehydration efficiency of sludge during winter, a problem that
has long plagued wastewater treatment plants ( WWTPs) and sludge processing centers nationwide. [ Methods ]  Through in-depth
analysis of the actual production and operation data, influent temperature change data and mineral oil detection data of a WWTP,
combined with the front-end WWTP to strengthen production and operation management, strictly control the water content of sludge and
the combination of hot water to improve the dissolution efficiency of PAM in winter. The sludge conditioning agent in the high pressure
belt section of the terminal sludge treatment center is changed from an inorganic agent ( polyaluminum chloride) to a new organic agent
( dimethyldiallyl ammonium chloride-acrylamide copolymer ) and the specific resistance detection of sludge is increased.
[ Results| Eventually, it is analyzed that significantly higher suspended solids (SS) and five-day biochemical oxygen demand
(BODy) in winter influent are the main reasons, and low water temperature and high mineral oil content in winter influent are the
secondary reasons, which effectively improves the effect of deep sludge dewatering in winter and increases the revenue by 818 000
yuan. [ Conclusion]  The above practices not only trace the changes in sludge properties in winter, but also combine theoretical

analysis with the actual practice of WWTPs and sludge treatment centers to help WWTPs and terminal sludge treatment centers all over
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the country that use centrifugal dehydration, high-pressure belt dehydration, and low-temperature dry dehydration as mainstream sludge
deep dehydration processes to deal with the difficult problem of sludge dehydration in winter. It provides a reliable new idea and

method, and also provides inspiration and useful reference for other deep dehydration processes to cope with the change of mud

properties in winter.

Keywords sludge property winter sludge dewatering wastewater treatment plant( WWTP)
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Fig. 1 Process Flow of a WWTP
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Tab.1 Common Sludge Quality Criteria
W LB Y R 534 B R AERR A/ (mg-kg ™)
(OIS RAL T 15 Y MR RObR i) (GB 18918—2002) pH {H=6.5 3000
pH fE<6.5 3 000
(AR5 e 5 R HIBRAE) (GB 4284—2018) A G5 500
B 257 3 000
(BTG KAL) 5 YA MR SRAE I J5) (GB/T 23486—2009) pH {H=6.5 3 000
pH fti<6. 5 3000
(T KA BT 75 e 4k B il 1% T2 BT ) (GB/T 25031—2010) / 3 000
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Tab.2 Designed Influent and Effluent Quality for Expansion and Construction Project of a WWTP

i 5 COD/(mg-L™") BODy/ (mg-L™") SS/ (mg L") TN/ (mg-L7") HA/(mg- L") TP/(mg-L™")
K 380 130 250 36 26 5.5
HK <50 <10 <10 <l5 <5 <0.5
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R 3 2021 4£—2023 KK B 11 AR 12 Ais45750E

Tab.3 Operation Data of a WWTP in November and December from 2021 to 2023
i KR B #EK C?P/ #EK BODs/ K si/ ﬂfﬂ(iﬁ:ﬁ/ ok T}\]I/ Pk Tﬁ/
(mg-L7") (mg-L7") (mg-L7") (mg-L7") (mg-L™") (mg-L™")
2021 4E 11 A 40.7 71 wKMH 593.0 226.0 506. 0 33.3 47.6 6.6
27.1 77 H/ME 155.0 71.5 208.0 19.7 21.9 2.1
30.7 7 FHE 351.0 135.2 328.8 25.4 35.3 4.0
2021 4F 12 H 33.50 R 529.0 265.0 421.0 31.0 46.5 8.7
24. 177 H/ME 156.0 61.0 102.0 10.0 20.3 1.1
27.5 7 XA 282.5 112.1 219.9 23.3 31.3 3.4
2022 4F 11 H 40.4 7 RRE 335.0 137.0 250.0 28.6 37.9 5.6
25.0 J7 H/ME 142.0 54.2 160. 0 13. 4 20.3 1.8
29.9 J7 FHE 238.0 94. 4 205. 4 22.9 28.8 3.8
2022 412 [ 36.1J7 HRE 408.0 136.0 261.0 27.0 38.2 5.4
24177 /M 163.0 72. 4 115.0 13.6 19.2 1.7
28.0 J7 - E 259.5 102.0 183.9 20.8 27.0 3.2
2023 4F 11 46.6 J7 HRE 370.0 148.0 242.0 28.6 36.5 5.6
26.8 J7 H/ME 131.0 56.7 120.0 14.5 18.8 2.1
32.6 77 I 222.5 93.5 173.9 23.1 29.1 3.7
2023 4F 12 30.3 77 S oN(] 382.0 176.0 357.0 28.4 39.4 5.2
25.6 J7 He/ME 184.0 85.0 198.0 23.2 27.0 2.3
26.9 J7 XA 297.9 127.6 273.6 26.2 33.7 3.6
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KK TR I o3 AT, R BLRRAE 11 A 12 AR
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R4 HORBUAALT 2022 4E—2023 A SN KK IR K
Tab.4 Data of Influent and Effluent Temperature of a WWTP from 2022 to 2023

e o 1}?/ 2)?/ 3}?/ 4}?/ 5)?/ 6}?/ 7)?/ 8)?/ 9}?/ 10{1/ 11 A/ 12{1/
C C C 0 C C 0 C C 0 C C

2022 FEEAKOKIE ReOKRfE 153 13.2 19.7 22,3 23.1  27.4 288 30.3 28.0 27.6 23.6 16.2
e/ ME 8.8 9.5 1.1 150 16.2 21.6 245 258 243 19.3 11.9 13.0

MM 12,3 108 149 18.6  20.8 246 269 290 266 223 19.7 14.9

2022 FEHIKOKIR  BOKME 149 135 19.7 22,3 23.2  27.6 287 30.3 27.9 27.9 23.8 16.3
e/ ME 8.7 9.8 1.2 152 161 21.4 247 258 245 19.5 1.2 13.0

MM 12,1 108 149 185 20.7 246 269 290 266 22.3 19.8 14.9

2023 4EFEAOKIR BORME 18.2 16,2 20.0 21.8 25.6 26,6 285 29.9 27.7 253 23.9 19.6
B/ME 1.9 120 151 17.6  19.8  23.0 26.4 26,6 242 22,9 12.0 12.3

FHME S 144 140 17.1  19.7 22,6 253 27.7 287 261 240 183 13. 4

2023 AEHIKOKIR WOK{E 18.4  16.2  19.8 22,0 25.8 26.8 28.4 30.0 28.0 255 24.1 19.5
B/ME 12,0 12,0 150 17.4  20.0 23.1 26.2 265 240 23.0 182 13.2

MM 146 140 17.0  19.7 22,7 253 27.7 287 262 241 21.4 17.4
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Tab.5 Comparason of Benefits before and after Reconstruction
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