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Experimental on Softening and Hardening of Typical High Concentration Organic
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(1. Shanghai Environmental & Sanitary Engineering Design Institute Co., Lid., Shanghai 200232, China;

2. Shanghai MSW Treatment and Resource Recycling Engineering Technology Research Center, Shanghai 200232, China)

Abstract [ Objective] Membrane separation technology is widely used in the field of leachate treatment. However, due to the
complex composition of pollutants in leachate and the high content of salts and inorganic ions, it is easy to lead to membrane
contamination and scaling of equipment piping. This affects the leachate treatment capacity and operational stability. The study aimed
to provide technical support for membrane fouling prevention through an investigation into the optimization of the softening process.
[ Methods | This paper utilized two high-concentration organic wastewater samples;: One with alkalinity greater than hardness and
another with hardness greater than alkalinity as experimental subjects. The aim was to investigate the impact of the softening process on
the removal efficiency of hardness during the treatment of leachate. The paper analyzed the effects of softening agent types, dosage, pH
on hardness and COD removal efficiency, as well as economic costs. [ Results]  For wastewater with hardness greater than alkalinity,

the hardness removal rate of NaOH alone could reach up to 86%. Conversely, the highest achievable hardness removal using Ca( OH) ,

[WFSEH] 2024-04-22

[(E€mB] LW RZEREAIH1T 831 (23DZ21203603 ) ; bl B AR A7 Sk A H (23XD1433500) 5 b 185 385 £ 4 R A1) 3 31 Rl 5 5
(CTKY-CYHYD-2023-006) ; I 515 42 FI BRI H (AHJ-HJY2-0002-2023 )

[BEEE] EHmA(1993— ), 2o, TR, BT 7 ik A 5 374 A0 38 K% B2 54K, , E-mail : caorj@ huanke. com. cn,

— 133 —



H .

MR 55 e B A HL I K AR B i i Vol. 44 ,No. 11,2025

alone was only 47. 69%. Using NaOH +Na,CO,, with NaOH dosage at 1.55 g/L, and Na,CO, dosage at 1.6 g/L, the hardness
removal rate was up to 91. 18%. Using Ca( OH),+ Na,CO,, with Ca(OH), dosage at 2. 06 g/L and Na,CO, dosage at 1. 8 g/L, the
hardness removal rate was 93. 73%. However, for wastewater with alkalinity greater than hardness, with Ca( OH), dosage at 1.4 g/L,
the maximum total hardness removal rate was 87. 32%. In terms of COD removal, For wastewater with hardness greater than alkalinity,
the addition of NaOH on the COD removal effect was not obvious, up to only 10% , alone with Ca( OH), on the COD removal rate of up
to 27%. For wastewater with alkalinity greater than hardness, both softening agents showed some effectiveness on COD, with the
highest efficiency using Ca( OH) , reaching up to 24%. [ Conclusion] Considering the economics and practicality, it is recommended
to use the combination of Ca( OH),+ Na,CO, for treating wastewater with hardness greater than alkalinity, with a drug cost of 9. 48
yuan/ton. For wastewater with alkalinity greater than hardness, it is recommended to solely add Ca(OH),, with a drug cost of 2. 10
yuan/ton. This paper provides softening treatment solutions for two typical types of wastewater in leachate treatment processes,

suggesting that for different types of water quality, different combinations of chemicals should be chosen. This approach can effectively

reduce membrane fouling issues and has certain theoretical and practical implications.

Keywords landfill leachate household food waste biogas slurry
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Tab. 1

Characteristics of Wastewater Quality of the Test

s RBERE(LL AREE (L ~ _
WFgE st 4% pH 1§ pc(?(Q;Oj)\/i CaCoO, 'igr)/ HCO; iJ(r)/ Nav_ 1 K+/_] Si4+/_] PO} : 505 : Eﬁgﬂjf
(mgl™)  (mgl™)  (mgel ) (mg-L7") (mg-L™") (mg:L7") (mg-L™') (mg-L') (pms-em )
WUER TREEER K 8. 15 302 630. 69 2184 306.69  405.49  102.72 65. 87 211. 69 11 960
WEEERTIEZR K  7.53 1081 4.999. 95 2780 312.84  384.31  107.48 39.66  2166.42 13050
F2 KBTI
Tab.2  Analysis Testing Methods for Water Quality
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N5 KT 32 FIOTHEMIE B A SR R R SIS (H) 776—2015)  HUBHRS 5 T R SHEIEL  Agilent 5110

1.2 HURMEE

TEALPE S B (HCO; B i) R /K, 38 i
AR 0 I 8 7 2 08k A 8, A R AR P
(OH™) SRR B T (COY ) H[m 5k il Ca?" |
Mg™ A, A2 AN P CaCO, A Mg (OH), TT
VE , X EEYTYE YD 2L R U A R MR G 25k, AT
REARK BORE BE B (1) At (2) , MACBRREFE KT
BRLRE A K B, HCO; T AESE , & kA (3) (2 (4)
M=(S) , T BN FERE A R E— 25 Je Bk v 45 1
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Fig. 1 Ion Occurrence Form in Simulated Water Quality of MINTEQ
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Fig. 5 Changes of COD Removal Rates after Ca( OH), Dosing
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