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Pilot Study on High-quality Drinking Water Treatment Technology for Lake—
Reservoir Type Water Sources in Lower Reaches of the Yangtze River
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Abstract: In response to the high pH, high algae, and complex organic matter characteristics of
lake-reservoir type water sources in the lower reaches of the Yangize River, a pilot-scale test with a
capacity of 120 m*/d was conducted to systematically evaluate the treatment efficacy and risk control
capability for key water quality indicators of different treatment processes. The study focused on the
synergistic control mechanisms of “carbon dioxide + pre-ozonation” pretreatment combined with “ozone—
activated carbon” and “ultrafiltration/nanofiltration” advanced treatment processes for turbidity, residual
aluminum, organic matter, and odor-causing substances. The results demonstrated that adjusting the raw
water pH to 7.2-7.6 using carbon dioxide significantly optimized aluminum speciation distribution,
reducing residual aluminum in sand-filtered effluent to below 0.15 mg/l.. The combined process of

“ozone—activated carbon + ultrafiltration” achieved removal rates of over 99.4% for turbidity, 60% for
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permanganate index, and 85% for 2-MIB, with stable and superior treated water quality. Based on

comprehensive technical and economic analysis, the “carbon dioxide + pre-ozonation + coagulation—

sedimentation + sandfiltration + ozone—activated carbon + ultrafiltration” process is recommended as the

core treatment train for high-quality drinking water treatment process. This multi-barrier system

effectively controls bromate formation risks while exhibiting strong resistance to shock loads, providing

crucial technical support for the selection of high-quality water supply processes for lake-reservoir type

water sources in the lower Yangtze River region.
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Fig.1 Process flow of pilot test
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Fig.2 Control effect of turbidity in effluent from different
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treatment units

2.2 HABESVHRpHEEEARMLL

AR 350 1T I A — 4~ 2 4 TR) R K pH i =5
SR B AR, 424 429% I BERY pH 1 8. 30,
WG, 76 & pH 251 T (>8. 30) , 57 AR TR EEH (4N
PACD R 7K i 77 23 A FL A PR () ALCOHD) s SRS [ 7
R A R PE ALCOH) BB AR iR 14817
THF L 45K pH M 8. 21 FF 3 8. 54 ), Bb yE AT
KRR M 1 0. 223 mg/L 1 % 0. 268 me/L, H
rF I A R A HL AN 55, 67% 1K & 62.31% (LK
3)o JEAT PACIEIINS bl & 30, JEK SR ik BE AR
F 0. 05 mg/L, 117 UT JE b H 7K A0 40 v B 5 i 2o
0. 40 mg/L, U I FRAY AR 226 (TR BT . A 0F
LR, Y pH>8. 30 I}, PACI K i 77 Wy vh 3 S 48 4
A L 75% , S B H far i AT i PERR TR A
ME LA IR B B, 5 3O B T R R R AR
B 2~3 45 A Ak pH R KT Y

REET 22 BAR AL T IR S

0301 wpm  commbein —ewmbEEgw |0

0.25 65
g
S 020 60 2
> i
= 0.15 55 I&
= el
= 010 50 &

0.05 45

0 40

8.21 8.26 8.27 8.31 8.54
pH

B3 AEpHTFERSE
Fig.3 Aluminum speciation at different pH

BEXT IR R, ABESE R ] CO B RIR MR A T
oK pH PR 38 5 ) K 5O 2. 4~10. 8 mg/L
TAEARRR B IR K pH M 8. 30 LA R E FE E 7. 20~
7. 60 [ e AR BE DX [B] 5 , KRR ALCOH) , A4 5 Eb
M 62% $ T+ % 78%~85% , H: FR 1 Zeta HL {37 H -38
mV 5 212 mV W Kb 8 T 5 K Al A
SORL I H, R 5 T B AR RE T o dEL pH A ]
TREEAE R, PACIHR i DA BT 3. 0~4. 0 mg/L F#AIK
%2.0~3.0 mg/L, FEAK T 30% LA L5 #0 U8 H K BV
We FERE E PEHIAE 0. 15 mg/L 2 A7, T P 2% It 1 K
AR A 0. 12 mg/L LT, DR Sk fff U T 0 R s
B, R REK BUL A ny R R, L TIREEN R S
AER IR (R AL

TR 1~6 19 K 28R 43 5124 0. 10.,0. 08.,0. 06
0.07.0.03,0.02 mg/L, 2 B 3K 43 5~ 63.90% .
71.93%.77.78% .73. 18% .88. 93%.92. 96%. %t
FE R UE M KRR IMCT 0. 20 mg/Ls B UE BTG
0. 02 pm LRI BARER , ATHE AR R R 2 0. 10 mg/L
LR (ZBR%>70%) , iX AU T F0RL 45 | 0
a2 T ) R RO T 25 B 38 43 MRS 4 5 8 i A )
3 R HE TR LR 43 BRI L A R K AR
T 0. 05 mg/L, JLF58 i A AR . HEEE
R AR 1R 2 1Y K R SR AR E AE 0. 12 me/L LA
Tl 2 b bR E RS E PRI T80 COL R+
pH 5 B4 -6 M e i) D IRV T, a3k — 25 0 B 2% B 1
VAR ASER . AT DL TR BRBRAR , BB AR e 2R e
2.3 BHYERERGZESRERLXETE T

JFUK R PR ER 8 BN 2. 10~3. 72 mg/L, DL fift
PERSRA HLY (NOM) hy 3 L FE I R | & HLIR &

<11 -



BA2E F11H

OE 4 K HE oK

www. cnww1985. com

WMWY . 6 Fh T AR e A SR A HL
15 gL Wy, K L R R 8 B4 B D 1,200 1. 03,
0.96.1.41.0.62.0. 40 mg/L KN A 2255 5 5 Ky
50.00%. 57.08%. 60.00%. 41.25%. 74.17%.
83.33%) , MK T 1. 50 mg/L A3 Hlbn o, {2 2R R
e 22 5 3 o L iR 5 6 X i B R Eh 4
B 25 Bk A, 4 R 74, 17% F83. 33%, K
WERERHRAE0. 70 mg/L LA T, WA 1.2/ 31
5 i TR 48 R B AR A, R KR B AE 0. 70~
1. 50 mg/L 2Z [A], ] U, 5L 48 -1 M ok B oT 2 L BR A AL
WA O HEX e R R R A S PR SRR AN
30%~40% , FEEMEE R A K I3 1A WL 53t N By
WA /N3, 24K T 6 2 e U0 3 P R A FH B i A=
PRI AR E T R m AR bR AR 40 2
B R B A, AR AR D R AE T i 0 b v 194 355 1 i B
b BE (L 4 m) IR T & IS PR U (2. 0 m) , 3L
W o 25 e PN A ) i ek D AbBERE ) 2 PR X —
KIATEAA BT TR BANBE SR T
A o AR SR T2 B A R

A5 I T 05 0GR T S R B N2k A v i v AR
U —— TR PR ER AR . S JFK & AR F (Br)
B, AR 2K LA N BUBR PITR FR AR (BrOs™) o BF5E
FEE S JEK o Bk B T 0. 15 mg/L B, 20
RGBT 1. 0 mg/L 23745 2K BrOs # AR 19 7K 5t KUK o
YR A I, PR AN 0. 5 mg/L . R
ASINEN 1.0 mg/LI, Hi 7K BrOs W55 0. 005 8
mg/L, O IR AEER . O T REARH 7K bR K
B, 5 T RPN MR E 0. 5 mg/L, 2R =Btk
B, AlKE K BrOs ¥k BE AR 72 i 7E 0. 002~0. 004
mg/L 12 4 IX 0], S8R0 T A3 AL 2 Bk e 5 11 2 )
T DRI B o] %) S ] s S 0 A B A4 o R A1
30%. HHLERAE T BBOmeE m T R &R %
AT i BV B Y S R [R) R ASRERAER T e ]
) (40 HOBr/OBr™) [1] BrOs™ (L ALK, g, A
TIF 5% A [] it A X L 3 3 v SR FH 1 70 5 4 T 3= B4R
B 0. 5 mg/L.

W 4 7, Zead 24 H B9 50 Wal , mb i i ik
FRFAL 53, 8%, J Wt B2k i X AT ML 1) 2 B e
T B 5 185 1 ¢ i b 3K 5 2R 93. 3%, {H Y JF K
B2 ERAEEL>3. 5 me/L WIS A7 78 8 A XU 5 1717 5 46—
T PE R+ IS A T2 MR AR N 100% , X &K A
FRE S A EA T T e U b i e 1 A A R A kA

T ALY B, B B A A - - AR T i =
YERR R, BERT T Rghinpiding

451 —e—J5UK —o— Wb HH K —a— I R R b K

aol BB —— kK

3.5
3.0
2.5
2.0
L5 if""“.‘.‘\\ 2 Q %
1.0 P8 '~.°.‘"f»

0.5 “A‘.;ﬁ":‘ o

FERERFE R (mg/1)

[

0 10 20 30
t/d
B4 AELSERTHKSEERBIEEIEER

Fig.4 Control effect of permanganate index in effluent
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Fig.5 Removal effect of odor substances in different
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Fig.6 Control risks of water quality indicators in different

processes
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AR ARG | T A A 5 R
A S e b iR
iR AL PR

MUE<0.1 NTU, 58 4%
£8<0.10 mg/L,f%}%ﬁ
FRELFEH2<1.0 mg/L,
WA i <1.0 ng/L

DL KK AR L i i
PR/ A B R
BEsd N /IRU s RN
5 7 KA BR ) LG5 17 RE
=

1.42
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ZEA VA AT, AT SR VT i I8 A 2R K R K R
FRAE S BEK K BT H bR, 7853 % s ge 2 0 AL 3K
S KR RUBE 36 I PR e T AR B, MR R 4
A+ 1515 AR TR BE DT TE + 0 108 + 5L A8 TG M e+
HE T CRAE3) b HE T A B 45 - TR B S -1
B e A — RS B 7 1) 22 B B R R Ab BAR R

E T Ab B 2R TT | 380 = S AR BB SR K pH TR 45
3 7.2~7.6, ZEE ] PACLE N 4 2. 0~3. 0 mg/L,
SIS R FRL T K AR SR AR E I AE 0. 15 mg/L LA
T BRSNS 0.5 mg/L, 4 & 5 B2 Eh 5 %
() 25 B AR TH T 40% , A SRR SR b BT A
HUPD AT o TR A 3R P B4R -1 M e+ L 106 " 2
B I B A TR R D A R
PAEHIPLE , SEE S /K Bl BE<0. 2 NTU . = B iR $h 48
$r<1. 5 mg/L FRAYER<0. 15 mg/L IR R EE<0. 005 mg/
L AR B <5 ng/L 1 & ALK B As . [RIE, &%
JEK K B etk 5 T2 e P oK AEAN IR 2274 i
IR, A2 47 ] R R RS , A2 K TR 4 )
T 0 G AR — TR R AR BT, AR IS AT AR s KA L)
A5 1R B i S A TR i, AR HH K K RS E 35 A o
4 5 E

©  EFRHIT R i X K R pH R i R A AL
YR 2 27K B RRAIE , © AR AR e+ 015 4R T AL B
A ECRAT pH ZE B AR EE X H] (7. 2~7. 6) , W T
FIEARREE B RDIE KA RN 0. 268 me/LFE =
0. 15 mg/L LA, FFFEARTRBE R B &2 30% LA I 5 75
TR T 20, R -1 ek B 08 4l & e B
5 R 25 G T AR, i SRR 3 M R TR R 5
TE AR B B P RIVE K il EE AR 2 IR 0. 1 NTU,
T 4 FR R 5 $<1. 5 mg/L, 2-MIB<2. 0 ng/L, B R L
A4 HIFE 0. 004 mg/L LT, S B 22 5t i L 5, Bt e
dr g 158 .

Q@ AL IR BETOIE + AP IR+ R AR IS P+
A T2 (R 3) 1 KK IR Faethfisfr s
95 05 T 25 A RN AN, 38 T R UK T 1 e o o 1
K 3R 5 THAL B HVR BE T VE + 5 A — 1 i it + 8 11 201
B LE R 4)E S A, B A S
A 7 M/ IS ABAE TR LA S LR ) R 22 BR e A
SR RUBS: 38 KT 1 B A T T4 B+ TR O
DUVE+HEB IR+ AN IR 4 & T2 (AR 5) 14 H 7KK o fie
P E 5T S ReRER i, 1 T XK A R BB SR

R E 5

(GRS (AN (%31 Vi S - R P e = 4
B+ TSR A HERBEDLTE + DU + S 4 - T P 2+ R 0 " 1
NG T2 I B AR DUR 5 K ot R 5 181 5
[ A a0 5 B K 7B 00 -5 204 P i 4, I A IR AR 43
I 7 2RI VR R A B, DT 7 R 7K Jo 4 T 3k
PRIGEERR I, SEBE AR N2 TR A R P15
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