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Abstract [ Objective] The problem of excessive raw water hardness at the No. 1 water treatment plant( WTP) in ZQ Development
Zone is becoming increasingly prominent. Adjustment of water-supply wells alone can no longer fundamentally solve this problem.
Therefore, this paper proposes and implements a set of water softening technical reconstruction schemes, aiming to effectively reduce
the hardness of the finished water, ensure the water quality of the water supply and the stability of the pipeline operation.
[ Methods] The WTP adopted a water-quality softening retrofit process with "integrated modified induced crystallization softening

and CO, dosing for pH readjustment" as the core. Based on the principle of induced crystallization, the process promoted the growth of
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calcium ions as calcium carbonate on crystal nuclei to about 1 mm through coordinated optimization of chemical dosing and hydraulic
conditions, and then discharged them, so that the scaling process was shifted in advance to the softening unit. After softening, food-
grade CO, was dosed to adjust the pH to neutral and prevent pipeline corrosion. To balance treatment performance and engineering
investment , treated water and untreated raw water were mixed at a volume ratio of 1 : 1. [ Results] Continuous operation monitoring
showed that, when the softening agent dosage was 60 mg/L, the total hardness of the finished water from the modified induced
crystallization softening unit decreased from an average raw water hardness of 450 mg/L (as CaCO;) to about 300 mg/L, and the total
hardness of the finished water remains stably below 390 mg/L, effectively reducing scale formation. Meanwhile, all finished water
quality indices, including pH and turbidity, all met the Standards for Drinking Water Quality ( GB 5749—2022). The treatment cost
was about 0. 143 5 yuan per ton, showing good operational economy while ensuring efficient hardness removal. [ Conclusion] In
conclusion, this process effectively reduces water hardness, improves residents’ water use experience, and achieves stable compliance

of finished water quality and low-cost operation. It can provide a practical reference for the upgrading and reconstruction of similar water

supply projects.

Keywords drinking water total hardness water quality improvement modified induced crystallization softening scale
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Tab. 1 Water Quality of 17 Water Source Wells ( Unit; mg/L)

KBS (liﬁiri HRE (ﬁi?ﬁ?) (ﬁiﬁﬁ;ﬁ) (ﬁﬁi?; )121:
Z K 14 489~550 356~402 178~191 2.7~3.2 720~ 850
Z 7K Hb 24 468~510 331~377 157~178 4.2~5.2 670~830
7 K IR 3# 456~485 319~349 145~172 4.3~6.1 670~760
7 KL 44 450~478 315~341 154~172 5.3~6.3 670~760
Z K 5# 453~483 318~345 140~ 188 5.6~6.7 690~750
7 Kb 6# 446~ 465 314~332 132~180 2.5~7.4 630~750
7 KI5 8# 470~525 338~386 180~197 2.2~5.2 650~790
D — /K 14 426~448 292~313 150~ 180 4.0~5.6 580~730
D — 7K 3# 453~505 319~367 152~170 5.0~5.8 650~ 820
D —IK I i 44 436 ~472 303~339 146~ 168 5.1~5.6 595~720
D —IK i 54 460~499 327~361 140~ 171 5.0~5.8 650~ 800
D —IK it 7# 458~499 324~364 156~ 189 5.0~5.6 620~830
D =K 14 424~458 291~322 140~ 149 5.2~6.0 580~ 690
D =K Hb 24 424~439 289~308 124~150 5.4~6.3 620~ 660
D =K 3# 421~442 287~309 129~153 5.2~6.2 560~ 650
D =K 5# 417~436 283~305 131~151 5.2~6.0 600~700
D =K 64 424 ~443 289~311 127~157 5.3~6.3 620~ 670
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Fig. 1 Change Trend of Total Hardness in Raw Water
from ZQ No.1 WTP over the Past Six Years
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Tab.2 Comparison of Processes for Typical Drinking Water Hardness Removal
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Fig.2 Process Flow of the WTP after Reconstruction
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Fig.3 Layout Plan of Water Purification Workshop
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Fig.5 Changes in Boiling Scale of Raw Water before and after Treatment
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