GUENE 2025 4F 5525 4 4522 By R 5 T # ISSN 1671—1815 §2
: " 2025, 25(22) : 09604 -09 Science Technology and Engineering CN 11—4688/T Ch-. :

DOI:10. 12404/j. issn. 1671-1815. 2408694

SIAME RS, K, NG, A AR b BE R A B b A MR SRR ER M T[T ). B EOR S TR, 2025, 25(22)
9604-9612.
Han Zhihao, Zhang Ming, Sun Xiaohui, et al. Material destination and filtrate recycling and reuse in the flocculation-dehydration-solidifica-

R RE Y
THEE 55 -Bi 7k -El {0 4012 Fh iy 4 2 U3 2
R g i 1 A o] A

AR RS Fhmrag Y K REEE ) R, A
(1. TN R 53850 TAREBE, TR 5180605 2. v ERbe s +AIkgiE TR fE s 2 H S L%, WY 518060;
3. BRYITT b T 22 il S (o 50 e T L S0 %, TR 5180605 4. vh FEIE ST [ bredl AT BR A 7], itk 9990775
5. thE S TR (FU) BRRA T, Bk 999077 ; 6. HEEM AR TRARAF, &k 999077 ;

7. THRHE R R TR S @52 E, 81T 212100)

i O AABRRBAK-BRBELILTARERG IALE L TR E A2 T L P 3t )a 4 %R 5 5 KGR = A
WA —F AR, A ia 8, TR T BB -FK- BRI 3B7 T L5k B LA K20 5 2 8 5 -k - Bl AL A2 o 09 )2 A5 1
P, Akl IR R R R ARG A Ak G, BRI T, KB B P 18% ~35.57% % Na* #2 0. 1% ~0.56% % Si
AEALETEEERTY, M Ca Mg Al LEERAETRGZ T WO BELZFT 100% , HBMEGEEERBTRD AT
IEF ERBRYFIMERFENASE BMETHIRELESWRE-MA-BLZRT LR & LHERMT &
TP R G AL A B TARAE A EACHLAE R ORI F R B AR A B AR R T KR 69 AR A A T 3 AR A
e

Sellinl  BRBEAOKEAL; WA, BRMIER, B RAEERE A

TEES IS XT799; SCkAR RS A

Material Destination and Filtrate Recycling and Reuse in the
Flocculation-Dehydration-Solidification Treatment of Waste Soil

HAN Zhi-hao'**, ZHANG Ming">°, SUN Xiao-hui'***, CHEN Chang-qing”™*,
WU Si-lin”, CHEN Fo-c¢i**®, DONG Zi-jun'?"
(1. College of Civil and Transportation Engineering, Shenzhen University, Shenzhen 518060, China;
2. State Key Laboratory of Intelligent Geotechnics and Tunnelling, Shenzhen 518060, China;
3. Shenzhen Key Laboratory of Green, Efficient, and Intelligent Construction of Underground Metro Station, Shenzhen 518060, China;
4. China State Construction International Holdings Limited, Hong Kong 999077, China;
5. China State Construction Engineering( Hong Kong) Limited, Hong Kong 999077, China;
6. China State Civil Engineering Ltd. , Hong Kong 999077, China;
7. School of Architecture and Civil Engineering, Jiangsu University of Science and Technology, Zhenjiang 212000, China)

[ Abstract] FDS(flocculation-dehydration-solidification) coupling process has been proven to significantly enhance the efficiency of
resource conversion in engineering waste soil. However, the material fate within the process and the advantages of recycling press-filter
filtrate remain to be further investigated. FDS experiments were conducted to analyze the material fate of each component in the
flocculant-solidifying agent during the FDS process. Based on the findings, the potential benefits of recycling press-filter filtrate were
explored. The results reveal that approximately 18% to 35.57% of Na® and 0. 1% to 0.56% of Si elements are detected in the press-
filter filtrate, whereas Ca, Mg, and Al elements primarily remained in the filter cake, with proportions close to or equal to 100% . The

recycling of highly alkaline press-filter filtrate into the process is found to not only improve the dissociation efficiency of mud and sand

FE B 2024-11-21; &iTHEA: 2025-05-16

E€WA . HYIMRHGTR (KCXFZ20211020164013020) 5 E % 1 ARl % H: 42 (52179108)

F— 1. waEZE(2000—) B VUK R BN BRI AE . AR5 B B . E-mail :381265498@ qq. com,
TIBIEIEE : PMNGENE(1988—) 55 DU TR BHN Tk Hed . BFSE0I) : [EUR BEURAE FRSEA £ T, E-mail : sunxiaohui@ szu. edu. en,

¥ F5 M HE - www. stae. com. cn



2025,25(22)

HHAREE, AF TR b BER MK - [ A A B P B M) R DB 2R [T 1 9605

but also serve as a “pretreatment” for subsequent FDS stages. Waste soil particles are ohserved to adsorb residual materials from the

filtrate, enabling dynamic adjustments in material dosage according to material transformation patterns and filter cake performance

requirements. This approach ensures that materials lost in the filtrate are continuously recycled and utilized, maintaining a dynamic

circular process.
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Table 1 Basic properties of five types of waste soil
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Table 3 The main components of geopolymer-based
flocculant-solidifying agents
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ik % (grem™?) % % i

50. 31 1. 66 2.62 23.02  37.50 14.48
63. 44 1.63 2.57 32.02  49.50 17.48
40. 12 1.74 2.73 26.47 48.32  21.85
38.41 1. 65 2.33 18.73  30.45 11.72
45.38 1.72 2.55 24.25 43.11 18.86
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Table 2 Mineral composition of waste soil

#+ Na,0/ Mg0O/ ALOy/ Si0,/ K,0/ CaO/ Fe,0,/ Hifth/
L 9% % % % % % % %

0.18 3.50 20.57 57.55 4.78 5.68 6.47 2.27
0.10 0.62 22.35 69.46 2.56 0.15 3.56 2.20
0.97 2.15 29.53 57.14 3.93 0.32 5.61 1.33
2.27 2.02 14.01 65.65 3.08 9.39 3.47 2.12
1.27 2.02 14.52 66.75 2.99 8.78 3.67 1.04
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Fig. 2 Flocculation-dehydration-solidification apparatus
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Table 4 The forms and sources of elements after the

addition of the curing agent

Na Na* Na, SiO, %38 & 5%

Ca Ca®* CaCO; ,Ca( OH) , %% 1 o>

Mg Mg?* MgCO; Mg( OH) , ST M1 43
Si Si0, Na, SiO; FF A& B3 B il M oy
Al AP+ AL(OH) % 154k i 43
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Table 5 Test plan for the fate of each element in the added
material during the flocculation-dehydration-solidification

process
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after recycling filter press filtrate
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Fig. 3 Concentration of material elements in the filtrate
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Fig. 4 Material fate diagram of different engineering waste soil after flocculation-dehydration-solidification treatment
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Fig. 7 Strength of the filter cake after flocculation-dehydration-solidification following filtrate recycling
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Fig. 8 Illustration of the advantages of using recycled filter filtrate for washing sediment
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