International Journal of Ecology 5 4=%2%, 2024, 13(2), 305-310 Hans X
Published Online May 2024 in Hans. https://www.hanspub.org/journal/ije
https://doi.org/10.12677/ije.2024.132040

KT feib R RR Kk TZ

AXE, ¥ K
U E BT RGLRES CRIRARAR, LI LY
kDU B E TREA R AR, IR 5

Wehs HiH: 202443 H11H; FHBEM: 20244F4A8H; KA HM: 20244F5431H

R

AT KPR YR PP BEATIE S Y AR B AL B R ST SR AKAT ML RIS R Y T T 2 R E R . T
DRI R RARAIRIEROR I IF AR BB RI5 RAEERA T Z A K] HIBATEA, Bt T Hik
BEAKA R 8 BEK FISRIEAIRR i, AR JE B XHABAT I BERO SR 0T, 45 B T IRZEHBIRE . PacinZi&
XTIB G RIRE A P AR AR SR A AR RE K T Th i SR B AR AR B

XK ia
RVBAK, DT, JEDIEG HREK

Sediment Concentration and Dehydration
Process of Water Plant

Xingjun Zhoul, Qing Luo?

!China Electronics System Engineering Second Construction Co., Ltd., Wuxi Jiangsu
’China Railway 14th Bureau Group Tunnel Engineering Co., Ltd., Jinan Shandong

Received: Mar. 11"’, 2024; accepted: Apr. Sth, 2024; published: May 31“, 2024

Abstract

How to properly treat and dispose the sediment produced by the water plant is an important issue
to be urgently solved in the water supply industry and environmental protection. The levels of se-
diment concentration efficiency and concentration effect directly affect the sludge treatment cost
and even the operation cost of the whole water plant. First, the source and characteristics of sludge
discharge wastewater and backwash wastewater are analyzed, and then through the analysis of
the data in the trial operation stage, the impact of concentration tank concentration and Pac
dosage on the filter cake and the preliminary cost estimate are given; positive effects in environ-
mental protection and long-term stable water supply.
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1. BREENX

HAr, FREF/KEED 56 &R HAa1+4, ERE AR KEN SR AR
1/4, KEIEFEZ, IHETHKEE S AAALE], FEKZIEAN 736 [1] (2] [3], R H5 3R
AR IR . B T AN R e, TR K B Aol A4k BE R A 25 i F A RAT N S 80T RE K
AT AW 2 B E5 gy, HPWESES B0, KEEEFSE, AR S R4S
B B = A T BOR RIS, S AT AR s R AR A 7= A T — 8 B BB (4]0 — T3 THI A2 7K B2 I R A R AR 7K
PRI S G, 53— 7 T BE A AT AR & 7K ST B4 a6 AR 7KK o i th A B sy ) 225Kk . BRIk, (KT
2 TR E T VAP HRF A AR TR 7K o VB KRR AR TS e i) i RS2 4 (5] (6] [7] (8], HRKS
RRAE AR KB I HRR PR /KA GAT A b B B 32 s HE R KA, 3 Rt K A4 175 S

H SRR HEVE K 1075 e B 32 Bk 1 R K, B B35k 4E, A/ 4Rrc KL HH % EE .
WA VLI KRS Qe B s B SR B, oK) Ts TR A MU SO B s . R, B oK) HER
KAk 7 F B (COD)E 470~2500 mg-L ™' 2 [f], H: BOD5 (R i s FH A E(BOD)IK 30%4E ), HAMERE
fii[9]o VTR AL A B E AL, AL VAR B ZE AT, ARG B 238 2 BN 7K B A4 1
107, HHBEE R, ERAKS IR KA B AR I N E

FRIE R /K HIR R BRI E 5K, 7K BE YR ) 24 [ IR0 RS R e I BBV R 2 A 8% J04mbF ERAK T
HUA T TTRE, ESEE KR FR, Ea] B &K KR 5%~10%A A KKE, —ERE Eg
K IR ERIT JE . F3oh, GWRAERKE M5, HReEGHERTT, HTEFARMLSEERH,
miileE . KV, beldSE, &R REAE AT B BEIE N LA R R [ 11] [12].

BT, EWNIMGFKT HeK AR R G — R FEER WA W40, Bk, GBIGERATT., RTHK
AR, BESMEAT T REVIT, GuT BT KR A HRH Lamella RAFHARA SUPAFLO =y ik 46 £
AR, CAR PR A5 e K — A BOR . IRy B RS [8] (HIBAFAETS IR ALBEAN G, (A B R =, T
VoAb A

2. K[ EREKEFS
2.1. EiREKBIKIE

KT H R E TR IR K FEE SR B T ST iE i i HE Ve K b 1 s b e R K, HoK &= — M2y KT &l
KEH] 5%~10%A 4. K RS REERA TEAKTER . JEEF . B2, 5E MR FRZEA Y
BTN 2% B A AL FR R DN VR &R, ArE S A, FE I ERIBIRENE LR AR BER, EiT
VERBFNJEHE P AR B B HE N TS VR AL PR R 4
2.2, EREKEEE R

HEJE K T Z AR N E KR B TENLT S e AHLS . SR T2 AR 27 . SRR S 1%
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K2 DL R S A i HE K S AR & B AE 1000 mg-L™'~17,000 mg-L™" Z [A], Hrb g B Eik s
75%~90%, R e B 17 20%~35%, 7K HER KA AL 75 S B (BOD) A X BUIG, 462 75 S &= LR

DTUE LR Y 7K A g8 T s gl PR 7 AE IR B AT T R e < TR AE A ORI 22 ) o DTV T PRIV 7K o £ [
MR 3 BN R ERITE =), HEVR K A [ A & s, WORL LT RSHIOR, 5 TUE 0 85, & 1B 2638 5 T 0.3%,
—FRAE 0.5%~1%Z [0] o a0 SEXFITIE A N LA Bz, nRS R K T3 & B 2642 HI7E 0.6% L b, AT
— € I (O] R 45 J , — MR 0L T KGR 4 i RS HE VR IR FE R IAE 3% LA, A5 T HRAE R AL I =1 U8 AT
P S PR R K BRI FE R, — PR SE RAE 0.1% AR, S8 s b e A 7K o 32 B A R Sk T
TR R B AN S ZERIR A, BT S A B — O 0.04% 7545, T VEREE Lz, AT IRYE 5 K
A RS HEE IR B — AR T 1%, 2 K (Al 4 i 25 AR ME R 2%, A E BT IR IK. fi—
MM S, 7K IR e R KK BB B 2 Tt HEE KK &, B&REAARRAR, i3 Hok
M P I ERTHE BB T ALK H AT R R . WEFSR I, AHEL SRR, IS R 7K R T 7K FHE 7K T e 5
A LA 5 T o PR K Y it K TR SR P e vt R e A R i s SR 7K o Sl AR B[ 12] 00 T2, k4t
FiERGE (5K EEEHEBRME) (GB8978-1996)JG HEN EHAR/KAR, HITEWMMAEMWE 1 fir.

JEH R K > HezK it > fic K
;J_‘iﬁ‘if’ﬁ EAFHEzKH
YA
VLvE I HEE K > HEEH > PRI IR VeVP B K 2R 1]
t SR |

Figure 1. Sediment treatment process diagram
B 1. R ETZE
Pe U AR T2 A m] LUK v it K 2R ()BT 5 Ve PR 7K S5 IR /K AL B S HE A HE KIS, LAIE B FRBEHE bR HE -
3. REITEERK™
R TART 2023 4 8 H 2 HAEERM 11 A 23 H k. wig 17 B A= [ g [ B A7 e v
TS, v CETHER T, BENLERE T 11 A 3 H~11 A 9 BTl m B i seiedidE, &
TARYEPTIC AT I FE . 25 FERT A BT SE it 0. ZRis AT I TR B ST IV SE 3 5 7k, A
FEEHE IR 1 TR

Table 1. Statistical table of daily water production volume of the water plant from November 3rd to 9th

F 1. K[ 11 A3 B~9 BRAY~KE%it%

H#A 3 4 5 6 7 8 9 BEHA md
KEF m’ 8.94 8.21 7.84 8.54 7.64 8.55 7.35 57.07

3.1. RETARE

ARPED TARISITAE EEQFE =T H—, BRI T TRERRIZ AT T AL Pac &
IRV T RE AR A, =, SRR Ttz g e d Pac MAFEH &R b T4
Rigsmi, K=, xHeid TR A R 2 FEREAT GE vt KU id TAUREREN A KB H A7 A
BEAT RBUG S . T4 2~5 2259 TAE H WA R TS BT 45 AN 7] 45
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Table 2. Data table of conditioning tank for sediment drying trial operation on November 2

Fz2.11 A2 BRSFHKBITEE b HiER

REMRS 1 2 3 587
LA /m 2.4 2.4 2.7

Pac fifi fij /m* 1.3 1.3 1.3 3.9
Pac A THFE/ 7T 1071.4 1071.4 1071.4 3214.2

Table 3. Filter press data sheet for sediment drying trial operation on November 2

3.1 A2 BRSFHREBITIEENSER

WEENGS 1 2 3 RitieE/m’
R /m’ 56.4 412 443 141.9
Ve Ut R E /cm 2.7 2.8 2.8

Table 4. Data table of conditioning tank for sediment drying trial operation on November 9

F4.11 B9 BRI T BTEE b EER

B S 1 2 3 Bt
T EE R A /m 2.38 2.58 2.65

Pac i Ffj/m’ 0.8 0.8 0.6 22
Pac FUAHFE/ TG 659.3 659.3 4945 1648.3

Table 5. Filter press data sheet for sediment drying trial operation on November 9

F5.11 B9 BT BITIEENEER

EEYGS 1 2 3 Bt E/m’
e B /m’ 25.6 23.8 24.5 73.9
Ve it R % /cm 2.7 2.8 2.8

1) BB A= ERH

R U B R AT 5 P DR TE — B T P T R A B AR AR B v B, YR BRI A e e 5 2 i P AR
W PRV, 3L FR IRV TACTEAR AT LUK B, VB i AL i FE AN Je — AN AR, PR EZTE 2.5 m
FA, HEEESRGEmED S EE VM.

2) Pac AN [F FHEXTIB G0

Pac (R & UL EE YRV YD P (TR BEAE B 2 AR B 0, XHJRVD HEAT T B 2 $00 Pac LR/ TR
WEIKBISER Ty, SRR K FIAAEE R, ATTIE S 5 F K i) B 1.

Figure 2. Schematic diagram of filter cake thick-
ness on the 9th day

& 2.9 HEHEERER
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B e

Figure 3. Schematic diagram of mud cake moisture
content on the 9th day

E 3.9 H S &KkERERE

i ERATA, 3K 4 PRI T Pac 257 HTE, X XROIRIERE . R LUK IR SENLIE VR B RO B
PRATEI, & 4 TOUTIRYHERE S HA TOUMIE, il 2 fros, (HEEEHBAR, @i xhaqs hbE i ik
DEREAT RIS WL R I S /K AR 2 M b s, B l&] 3 FoR. 23R T BEAE T Pac AR AME 1S 1E
WL RE HOIFASRE P A L8 (0 H R AR P EE TR e Vb AR E Ik, Bt AR RCR BEAIR

Figure 4. Typical filter cloth state diagram after
mud discharge

E 4. ENREHEERRTSE

A, N S 45 S R IENLE R AR AT WS I, MK Pac (EFHERS, JEAT ORGP LT
PFAE 4 fiw, HE KR m AR AU AR R AR s A Vg, U AEA P Rl R T R A A

3) BREZLI T

e 3 w75, 9 HEENL TAE=REHSEE 73.9m’ <964 m’. TR AT RS W4t VB i)
FIIFE, o5 YRS T 3 /E N A EEI . e b RE AT I R v, BN IR T R T 138 AR R N TT IR,
2 SIRA SRR 1 SRR, REMRAKREE S Ve 5 AR I g N R, (7375 A8 R Tl 5%
PR R, @i RN RN, L B R PRI LA
3.2. AHE

APRDTHIHET 11 A 23 HIEABNESAT, A ib T4t B IE S SAT N7 A4 5 A
e, X IERINIBATI AR Pac MR LG T AR REFGET St SiE A KRR A
PR AL T KRB PRI TACRRAS, MR a4 6 . b Pac BiAS . REFEMCA M08 11 9
HVE VDA = A2 Y 2570 FEAT i #6227 BUK BN BE B B R U b A 1 b ST TR) /K T A 7= i 5K
B2,
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Table 6. Single trial operation cost statistics of sediment drying (excluding labor and depreciation fees)

= 6. RIS ERRBITHRAG (A& ALMITIAE)

e 5% RitiAn A= Bk B /m® B KB A (6 /m®)
Pac A< 1648.3
3810.8 566,930 0.00672
FEFE R A 2162.5
4. B

ARSI AT Pac B FH B FEACTSVEIRAGAC B R AT, — 7 1 W] LMEAR KPR RI A, 13- & e K HE
TR B ORA BR U o

KT RAEMKAIE T Z, FKEDRE. viE. IR HE T, HPRRmALUEE, Mk
PR E AT R HK DAARAE R K o AEAE P R BRI /K B[R, 7K o R A 7 H KB g A 7 R
K, TTBEAE R 7K 75 K & G IANK T R 4R, KT AR K R B H 236 K. 2V b 4 TR
BNIBATZHT, A= RKIEAR EAS @A A HAEHE N KV LB B HE N T B K E M . 7K Jedb ik T
PRI WA R ik 1 AR ROKTC AL AT 2 AR, %K) A2 1 207 I 25 BOR , BAARTA49407F

1) BEE KT K BRI, 5t FE A2 i HRe K AN W0, HE ) VLT 2 K AR V5 e i AR
BRI, BEZENE, AT, T IR NI AT AN T ORI Jo AL AT 2 A

2) W TFWHRNEBATE, BBk, EER . B8RS HBYRAEKE TS5, Bh 1 X
IKAAS (035 G A AR AR D ) fe T, J I BRHE RSB LAR B 5 (e Ui 1T B MR E &K ETR8A#
W R AL B

3) IR fa 1) EIE W, R R LR YR KR, @ HEAK I YRR TSR N B K, ki
TR, FRWSCR I ZR 20 FAOKER) 7%, b 7K BT 3%

4) PerFA ARG S SRR, IS ie SR SRR R, IR 2 1
K.
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