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Abstract In order to solve the problem of large numbers of Cyclops in the reservoir water source during the spring and summer in the
northern cold region and autumn, the commissioning of the operation of a northern water treatment plant (WTP) was carried out. And
a series of improvement measures were proposed. In this study, the accurate and appropriate pre-oxidant dosage was determined to
ensure that the residual chlorine of the filtered water was 0.05 mg/L, the sedimentation period was shortened, and physical
interception measures were added. Install 100—mesh or 180—mesh filter bags at the pressure-stabilizing well at the water inlet of WTP
and at the effluent collection tank of the sedimentation tank. Adjust the filter time <24 h according to the egg life cycle of Cyclops, and
adjust the particle size gradation of the filter material (<0.5 mm). Results showed that adding sodium hypochlorite 1.0~2.0 mg/L,
and cleaning the reaction tank and sedimentation tank in time could effectively prevent the concentration of Cyclops. After adjusting the
operation of WTP, the risk of Cyclops penetrating the filter layer was reduced. Through a series of debugging measures, the breeding
problem of Cyclops has been effectively controlled and the safety of water supply is guaranteed.
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Fig.2 Living Cyclops Observed in Raw Water

B3 ukh R m K kB O
Fig.3  Cyclops Eggs Found in Water on the Surface
of the Filter

1.4 @ARFE

XK T 81K 2 R i A 6 TR RS 5 4 AR L
SR ORI R, 7oy R HE T A AR
(PRI, BT 2 A i WAL, Sk 2R
ULVE GBSk T 2 & AR A K W37
KA, 3T BRAF DAL B 8 5 B /N e
RIRIR I E | % AL SRR IR 4 W R TR A I
FUHEATRT Gl 5 105 B B0 24570 B a5 M B A3
@) It UV It B Bt i B 44 4 i 0 S, Uk 2 B

B4 IEHIKIEERIEIK &
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YR GATR BN i 2 318 I 28 fI -9, 1R EE 1. 2T LA
EBRHEFRY), AR A BT ETE KT N
KSR A AL BIROMIREER R E AL | sLAb A
RG], PR e Sun S5V BFSE TR
FHA M7 X 8 K S i 17 L BRI X DBPs 5200, 38
I SN B RE TR 4 b6 DBPs , #130nT R /N
IITE BERE .l PR AL T BRI K SRR
DLVE ML 2 BRACR I A ST B, K 7K 2 [ B ] L
K B AES B K P i ZE A
2.2 KITIEITHIIRE

MR BUAE A s A7 S PR B, R K ) S B Ak 2
K IR ITK 2 TR EER A, B A
ABNER R EESCRME LR E, U — B T LR
e, st — B RS, RIEK J1is 17 4, A,
T8 Y UIE PR Y T SR 38 Y G e AR R
FR A BUAE AL P71 17 52 B I 0 0 /D i th b B K & B
R ZE B8 2 A BN K & ; VR B s sk B | 188 s gk
AF ], ot ) R ipr R 3% 2R RE 0 b A 8 s K L&)
KRR, K MAAEB T UE TR 72 h, 61
IKERINLL 0.5~5 d BRI iEfb o 4l b, B 1k 2%
PPZEA: PR PE M R YR A <24 h, A AastT R,
(i) B A2 A A U g B[], R IE 25 DI K 4 28 S B ol
Ve, DNUTTE 7K 8 M2 A GIK ok B, DLTE
AN REA B BRIK & 7R S ok s, AR
& 15 B A FH A 1) T A K o5 it R Y ) R AR
AERE A FoK A, DR B 23 5 20 IET E fR sh A 1
JARBEATUTRE , D0 I X 28 o Fi Ak 3171 9% A8 B2 Y 7K
FAHR,

—MIEOL T, 2 UERI AN S DR AN Y

SIKFASA TR 2E B U RHE T LR AR 8 R
#(<0.5 mm) , 3 3= S8 Ak A R 5K | AT R IR 11 28
B, 7 A A IR AR | AR 28 2 U2 XU
2.3 HMBEXEE

2.3, 1 X UE Ay i

K DA TTUE MUIH U8 3 0 R e R JIS 8 2
segp LB IRUE h & A K, U RS,
F SR E AL YRR ; SRR K RIS B, 7 O
KK FRE AT R TR Ve R K B VR
AR, K TR AE Z A, N 81K 3 B2 90 A A A
FIR i B PR T R AP AR A7 IR B 45 1, T L&k
8 Al RS Kt BT R 8w K X,

e B U S5 o7 b R TG St T A A 250 Hb 25 B it
HRC TR BT ZE 3k ) K K A AR D B AT b R
(BRI 3G 5, R (A5 )5 22 T2 Y 67 far BRI, 3k
G K 3 K W A AR e 9 X 4 HEVR 1Y S
—E B 4G, B A ] LT 1~
2 WIF
2.3.2  MEInEEE A i

TUTE Tth 7K A i U8 4% | it O 81 7K 28 7 D% b i
EIA AR, KT HEK 0 B RR R - Ab | DT
HKEE KA AL e 100 H 2k 180 H B JEAS , (FIE 4
RIGVEHFUELS 1~2 K K FHE LS 4~6 h H
e, B DR A A B T2 B b A AR A IR AT LA
ol TSR i ) DRAIE K R AR
2.3.3 A g B R0 5 SR A A DG A A
i H

Xof B K HR 0 K A A A ) W s RN A ) — s
A BT %k T B FH AR S A2 Aok 3l v 9 S K



LR KA, 2%0E 5

+
=y SL VI Q135 ) S iV S Y IR

Vol. 41, No. 8,2022

FTE YR e AR K BORZS A O — e 22 vfE
I KSR S R BLEBK & A, T 2RSS
QRSN L
2.3.4 MKW ARG, PRI A S )
HERY SR

N g 85 B IR AT W T K & 5O 8 B R A 87
i, T K ol A R, M R ER O 4
AL HE IR R KA e 88— 7 A DLV i R )
SR B0 £ 28 9 IS A LRGP B0 3 S B
By LEAFZS 6] B IR W) OS2 05 TR TR D] 3R
AL B K R S R AT RE MK A . Z AR
PEE AL F S A 1A B I U i DR — [ Y
WRAT M AU P T ROK 22 42 m] AL, i HL ik B
TSI 2L

3 PIREITHR

Zet iz AT IR, BIK S ZE AR ) A 8 T A a0
il FETUR AL R R SRR M 1 e R AR hn e 42 o
2.5 mg/L, SIZK S 9 AT R | ME LLLEE 3] 3% {4
SI7K 8 s TR 2R e TR v, 2R 09 T AR L, —
SRR 2 1T AR BE B BLAE DR | BFAK T I 22 D03E Hh
(R K FERRBE S, 3 g TR 46 46k 24 h, i op st
[EAH N ZE 4, Xt A H 64T T PRIUIE Ve, e T
BIK #& IR B

It — RGNl , 817K 8% B & n] U 21 A5 %
e SR S8R T RAFAE G T 7K RS
UEARIY I LB P IR AR R — )2 100 HAI— )2
180 HUE4E, I H A Iy 5T 48 A1 Bk, 25 BR AR B 47
(%2),

FR2 WK AFHET S A E NS H

Tab.2 Comparison of Water Quality before and after Treatment in Two WTPs

KT bR KT KT KT FEBR KT KT

HAE/ (mg-l) 0.15~0.31 0.12~0. 16 A/ (mg L) <0.02 0.08
CODy,/ (mg-L7") 2.82~3.51 3.94-5.17 COD,,/(mg-L™") 2.13~2.39 1.91~2.46
VEREE/NTU 4.0~5.0 3.4~3.6 VEREE/NTU 0.51 0. 89
R/ C 2~4 8~11 RE/C 5~6 8~11

. H 7.94 7.12 ) H i 7.53 7.01

gk P g P
BIKFHERE/ (AL 20~40 25~50 SUKFHIE/ (AL 0 0
AR/ (mg- L) 8.42 8.98 WA/ (mg L") 9.26 10. 11
B R (CFU-mL™") 1.26x10° 2.41x10° A S (CFU-mL™") 0 2
SR 1 v B £/ [ MPN - 40 16 SR v B £/ [ MPN - HAGH Fe A H
(100 mL) '] (100 mL) ']
4 B Ay B W e i B T R, AR P IR RO TR A

(1) 8k B BA FWIEN, fr sl 2 F R
SEEZ IR A E RIS F |, S B4
AT, AR ) 7K S 25 7K BOR A 2o e i 23
7 LR TR AR 2K 3, Bt BRI ER AR DIAR
IR 7 o

(2) Zadiaf i, 217K 2 )T 2 A R
KT AR B AR 5 3B AT, By 1k 8K 2 K
HEL,

(3) ZUL AT REHBAK AR PRI AT 10 A 281 Al %o
IR T A IR B 3RO R AP R IR AE I RE G R
B R A TR BE AT B8R, PR K IRURCA /9 42

HEERITHRN 5 | A A E AL
S 30k

[ 1] K3E ARAKEF SR8 & A N KA X HE (1], 3K
fEHEK , 2015(5) ; 23-25.

[ 2] #H. KMnO, BUEALXS17K & DBPsFP ZBRBUERFFE[D].
MR . ARAUMOl R, 2016.

[ 3] 2Bk GUHCH TR SR e 5 S /K S AP0 2 ) = WL
FID]. WARE. ARkl K2, 2015.

[ 4] e, JLrKPEK Z5 Mg e A il o vk 5 92 )],
ILTFART, 2021, 50(5) : 658-659.

(T#% 139 W)



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 41, No. 8,2022
August 25th, 2022

B 15 NHRERAR R LTS B

Fig. 15 Curing Resin Material of Inner Liner

TR H 60 °C, FEZE IR 25 TE LI & 32 478 IF 3 ey
SR, 3 IR IR ] AT OGP G
A T2 B0 B e 1 4 B T 3R e R 4 T B
P,
5 FHitERE

AT 1 ST A I A ST
Pl U e A Sl 2 3 A i 28 T £ 356
8 L AL AR 7R T A R O R AL T 2 i P
RIS ST, B T BRSSP SEE £ 3 T A
FE AR TR A S R4 T S R
B HIFSE T R A S R A
ST % s B T AV BT R R UL
TR BRAEFE MBI 452 (20~ —15 C) B T2
ik ABASSCHOBFST R HE SBBAITT 2 e I
B3 A BRI 5 T 5 I3 — 2B R G
AR 3 A A T LAV BN %

TOREER RS BRI E AN R AR R AR XN R
JER R RDRHE i T v ) 52 3 AR A S B, 52 Bk —
AR SE . SR b ARS8 L E e AR T
FENAME B BRI B 4 1 18 52 AT
BLHIBIE T 41F , SRR IEA Rk A 7 F i T
St T ISR SL S

S 3k

[1] ZERMA[I]. 5785, 2014(8) : 53-53.

(2] PR NRILFE GG S @R, WA KEEIR TG
ST TAREARMAR, CJI/T 244—2016[S]. Jbxi.
ST H R, 2016.

[ 3] &k, BREVE, T&%. AEFFIZ CIPP ¥ R 1 1k B Pt 15
REARIEMKEB AR [ T]. WAEEEEK, 2021(4) ; 48-51.

(4] ZefE, T, 2RER. ARG 16 3h 72 0F 57 S n;
[J]. BEESHN/ 2 A MR, 2013(4) . 44-51.

(5] Hfe RN 50 B A S A sy, o el ) b e
TREHIZ By 2. WIR DE IR RE IR 50 )7 7% GB/T 2567—
2008[ ST. dbxt. rEARAE AL, 2008.

[ 6] P R ] e 500 ek M B G A 2 Ry ol [ [ R e
LRI B2y, WRE RO BEM I E 55 2 B4, B RIET
SRR £ . GB/T 1040. 2—2006[ S]. Jbnt. bR
W RRAL, 2006.

[ 7] P NI E E R BRI SR, o E E R bR
TR ZE B 4. R SR 2 . GB/T 9341—2008
[S]. dtat. PEpREH M, 2008.

[ 8] Hofe N RN 5 i B A S A sy, o ) ) b
SR Z R & MEMER BT LR iR, eB/T
5210—2006[ S]. dbxt. P EARAEH AL, 2006.

(E#% 46 )

[5] MR, WEE, BRI AR 7K AL 3 b 817K 35 485 40 18 1 0 5T
[J]. Ae B R 2240 ( AARBIZARR) , 2013, 41(4) @ 128-
132.

(6] Z&i, WM, B9, % WK &K S R0 A bl
TIBEFELT]. KRR, 2015, 31(2) : 40-44.

[ 7] KHORRAMABADI S S, BOROUSHAKI M, LUCAS C.
Emotional learning based intelligent controller for a PWR nuclear
reactor core during load following operation [ J |. Annals of
Nuclear Energy, 2008, 35(11) : 2051-2058.

[8] Tk, ¥k ZPARFREEREARVI[D]. W%
PHL R R, 2012.

[9] WM. MFKFEKELBREARPRES LZU6E[D]. T
FA: PLARERSH R, 2020.

[10] izte, 2477, stR, 5. WHUKAL BT 2P /b £ 5 61
IRAEREEATFTEL )], POREEAR, 2018, 12(5) : 34-36.

[11] T3 K IEOK SR IR B4 3 ik i /K BTN At [ 1], 9
BIfIK, 2020(2) ; 46-50.

[12]  ERSCAR. WREBEMUAA M/ i i Ak B s b 5 S /K IR 52 [ D ]
TEBH: BRI, 2019.

[13]  JH5%F. HE T2 m E& K I 5 s 7y Z it D].
TEBH: EBIAEHC:, 2019.

[14] SUN X B, SUN L, LU Y, et al. Influencing factors of
disinfection byproducts formation during chloramination of Cyclops
metabolite solutions [ J ]. Journal of Environmental Sciences,
2014, 26(3) . 575-580.

[15] ZREL. AR ARAE R KIEESEE WM HT]. #
HADH S, 2011(15) : 125-125.

[16] T, TWEEE, KW, % AYREEREWN T #HASZ5 5
IR L IR A LI]. RETFAR, 2009, 25(6)
45-47.

— 139 —



