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ABSTRACT

ABSTRACT

Several particle monitoring techniques used commonly in drinking water and
main application conditions of the particle monitoring techniques in water treatment
process are introduced in this paper. It discusses the replaceale parameter of particles
in water—turbidity which have problem in detecting bigger particles in water and
detecting low turbidity water, turbidity also can't meet the requirement of high
accuracy monitoring water and process pontrol. This paper introduces technique of
transmitted light fluctuation what eked out turbidity. We discusse and draw a
comparison of these technique through research, so as to choose and apply.

Online turbidimeter, transmitted light fluctuation instrument and particle
counting instrument are used to monitor the particles in Diatomite solution, Kaolin

solution and mixed solution in experiments, we discusse the correlation of them. In
the experimentation of homology particle distribution, there are good correlations
between turbidimeter and particle counting instrument,turbidity can double for
particle in water. Each distribution particle increases are proportionate to the
increases in the particle concentration. In the experimentation of different particle
distribution, there are no correlations among turbidimeter . particle counting
instrument and transmitted light fluctuation instrument.The water which turbidity is
higher ,particle count and particle index are low.The water which particle and particle
index are lower,turbidity is high. -

Monitoring results of filtered water by micro-flocculation and direct-filtration
process indicate that these instrument can effectual detect change of particle in water,
but different detect elements. different effective particle size monitoring ranges and
different sensitivity result in different curve of filtration. Transmitted light fluctuation
instrument and particle counting instrument can more early and sensitive show paticle
changed than turbidimeter. Monitoring filtration process results of different filtrable
parameter indicate that turbidimeter can't effective show small changed of particle in
water. But transmitted light fluctuation instrument and particle counting instrument
can do it, they can help us to know and control treatment efficiency and water quality
changed in water trement process,and they also can help us to optimize technics
parameter and improve water quality.

Keywords turbidity; particulate matter ;particle monitoring; particle counting; transmitted light
fluctuation instrument
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M ARG, HERREABET SR RS, HTREBR M.
2.3.2 KBRMNE
2.3. 2 1S ABRR MR B ERE—FE T ES FERM SRR S
%, R HAFN AP FAETNN Tt REARR., BREKKKE), HRFL
A ENREm 2R AR, MRS NSNS BR AR 2% VX,
XEERABRMBRET — N RE . SRR EREESESHARR, XL
U 43 A K (Mie) B &S A K 3R 0 9% (Fraunhofer) 75t
2.3 2. I RBER BN AN B AR R SRR, BN ETT RN ER/OEE, &
ERMEFA%EETO, REEEAENA/MERFLIZE OFHHER —NEE
BICHAT B, AR RSBEATHRTHER RBRK. ZRdNEX B
HREHETA, NXBETHEEMERSEFEIEESE: RZ, B PR
HREX, BEIAERE—A7 BEE” 6, FLBRTHFREEIRGESREAD
FEH—ANMAKES . B E S HIRES R ETRMRRER, NTYRRY
MERET —MHE.
2.3. 4 BRI AR KR R F

BB SO SR E N Tl E AL, ETE. K5,
MR EASRYTSUER — N EENNA SRS, SKEETVERDE
XFHFEAKRRMFEATK EFHEIMTN, AXEFS00LFAKMAE
KAEASRAY) TSR A T Bk BRI ARAR,: Bk, BE. sSEME
FEEBFHEER T AN AT ALES, ZREILR. MHEHRMAKBET
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F2E KREFFAYEERWTE

BN, AR, BROTHSIRESKITYANAEESUTIAANE:

1. RUEEFRME

EXNEERMARHITHER TR, FHidiEad kPR EREK, meE
MESCRB R AREREARY, BURLTH SO AT AR 3 & I 3 BURLIR
B, ARAEEBRERYE T LR D HHERFIE,

XEFAEENK BELHEZNTER, 3UEH L T HEL TR YT
B ARALREERI R I B, g A Bearspaw K | FI FA Bk i SXEE 1997467 B
BIAEN I REAMMARHT T R, BRI SRR EERNERDY
AR K PRS2 KR Y B BA{EZE 10 /mL ). RRLERRHE, JMA
B4 10mg/LEt /KR BRI S BERIZ300N/mL, T4ImAR N6 mg/LitH K
IRV B B R40NmL, T B KBRS B BiaE. %8R
AEH10 mg/LIZE6 mg/LUi% 8 AT HE 7% H2.47E70

2. BUREREENRITARE

AR RRRR REURIPE R MR R R RS BB RG xt EH
KIE, ERETZEMERTEARE EURBFEIMKEBEELENER
8, AR FREBBTFHRR. FIMEERERNEITS, BREE L&
HEREFRMEEEENER A, BXEFENTEREMBLERNERE
A, VLgMLEIIRERAESE, BMEMNERFERBEREHE S H NEERIFHRIE
BRI RN %, BRHERSERTEEETERYETMADTXHTHE,
Bre R E TR B AR R RRERENR . TS o B T Ak Lt
BERS R BRI R R, AR BT AR R AT
RHRYE

3. WIS KK R

FURL TS OCAT AR BB S K P BURL B A A Ak, LB R L “FBE” R,
FURLHSUOCAT A B v B A R B 5 R A I B 38 5 K R B & BT R
TSGR R BURLE B AT AL R pP P A ()R R e 3R B

1 o LS A SR T TR 2R M TR i R A v SR i v KA
B, GREY, KEBRER, BHE{CERERE . R RBIE R IEEITT
PR KK R, WHECIEETT A RBRHEAKREEEEER. K
RISERRAERN AT, BREREEFRHIRE HK —KU2um L _EBTRR & A1 6l
2%,

K4 ¥ B W M Hershey /K™ B KK 72h R ¥ — R 245 15 28 i 2=>18kPaftf
FroaR¥E, J5SUHBRITHEOCR T E RYERTR]: 24 HKBURL Yk A B B 4Lt
BIFFs R e, H=RKREEEHIAKLB RS 51018 kPa, 13 kPaF18kPa, & WKk
WA EErER I R BT #E BB AT R AR 2B 1.
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E3IE BRYRRLRTE

£ 35 BAmARESZE

3.1 i3t

FRILER AT, B8 ADTFUBRIRE . BURLTEEOM M B Z (8] i
XM, BT RATRIEARELEFTHNAE.

F—Ho: BN—EREHRR L. BEIAHRERE, KHE—ERERN
BH, 4 7R R B A BB\ 7K o S o AR S PRI S I v A PR B0 3
SRk AR 5 R A RE okt B SRt BV v HRF U BURL Y R & B AT R, R R
MBI 5 i &R BRI A e, LR A R 2 A A0 AN RO 20 A 4
BT RAE . BRRENMEZ @AY, RRRENE 3. 1.

) 4

0 0
21 |t

ol

1. REE 2.PCX 22008uiH46{ 3. PH 2500pkshFuie (v 4.iEW 6. 1F&EM

3.1 KRRBEREE
Fig 3.1 Experiment flowing chart

B BRBRR-ERTEIRE, FASHUSELZRAENTET
2, Bt B e, BALREMMERZL, EEKTREE. Bk
WEEAME MR, BT &, MBS R T RRIES . Bk
ERZEL, HALESHERUNTEYH, LRHELE 3.2,
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ERTWRETEREETRT

B 5

6
2
H l =
U w O
3 4
VRS 254 MRS TS kSRS MY SR GihE N 6vFEM
B 32 EREERNETREERERE

Fig 3.2 Continuous monitoring experiment flowing chart

3.2 MM B RIEREF A

3.2.1 Rgasst

Bkt LB RM T Mk L (CP) CRZTEA<90um)

mEt iR A AR AR (CP) CRZTEE<45um)
3.2.2 BREHIAE

IS T W 66.5¢ Bmibt, MO IL gk, REBHEISR, AR
I ERBURRERE R, 2 BRASKBER 10L fE5 R,

R TR 66.5g BEEEL, B IL gk, BOBENRHR, AR
MEICRFARIER, S5 RA/KHRES 10 AR

BARE: Bl TAREELERE 3325 M IL4uk$, BABHENS
W, FEEENFRARKEE, 25 RAKERE 100 R RIEE.

3.3 RGN

TR AN : BURIH B 2 B HACH /A 8 4 7= PCX 2200 ZEAARL T 5
2, B/ IESHN 2um, HARBERY 750um, ATARYELFR R ELE 2-750um
A T EE P R AR 8 AMRLRETE I AOBURLAMG, ARVETE A 100mL/min, BK
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%3 % FRONHERIE

THEES K 65Pa, THEBETEEN 0-50°C, BRIIKREERTALIE A 17 000 4N /ml.
HTEXRTE, FRIFENH 8 MRRMTEESHRES 2-3um, 3-5um.
5-8um. 8-10pum. 10-15pm. 15-20pm. 20-25um F 25um-750pum, B/ @itk
] AR 2 &SRR TG A Bk 3

Bxsh BRI AL : 72 %% E CHEMTRAC 2 847 MODEL PM 2500
BXBIFRLR AL, KATEEANEZ lum B ERBUR, SR IRER: 0-9999,
TAEIRAE 0-82°C, #RUEIRE N 100mL/min, BUREE RBN 1/8 E~F, BUREEHR
3/16 Z&~F, 4EREE R PLETE] M TF 2s.

WES: RS AHEE WTW 2 7458 TurbS55 SR B, BMATEE N
0.0001-10000NTU, {X28F MU/ MEKEE, UATHER 90 BEAST B0 180 B dst
¥, EWEHERMR, BREEAREEHEENTR. THERES 0-50T,
RERE, EFEEARNEERBRELDN.

WIEHE: EERAEHAVEBESE, R% 70X3000mm, EEEFRH
HERE, BER 120 m, BERAREDEEMTERER, FEDERIKL:
d1p=0.2224mm, K3=2.75, ¥EEE 700mm, THEBEEEIHER: di=0.3215, &
BIS RH K= 2. 52, '

R S R 2R B S iR SRR IR A B 477/ B23-2 UM HESR 4654
1100-2000 ¥%/min, ZKLHKA 1200 #/min, FEEE: TE-120°C; HHEA
E: 10000mL.
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4 F FRANEAEXEFR

F4E BHAMNEAHEIERR

E2EHAXPY), ERATFIum MERAENEETSRE EREX
FIBRRE RS T, R ) SAMRRRR, HEX DT 1lumi S
BB RE, WAFium OBR R EERE, LR HBEEESRB/ T ium
B AR, BN AFImMER, RUEERSEE TR, A iEEAE
TR R RS AT . BKEHBUR T (X T DU Rk B K, R BRI AR
1pmBl E Bk . BRI AR 85 SOt A H R A K T lam MBI, 7T BASRA
R B 2 BRI T SE R PR R o, 2% Rt ) 2 PR 0 (3 B854 4T M,
DA A R VTR 1 o BRSSO AR B AR 2 18] A 4R S5 B B M U AR S I T
FHMEEN R,

4.1 BRIk S M AR 1

AELRAFREMEE BB EBRA=MURRN. BAETR ISR K
Bl66.5gmi +, WMAILAUKS, BEBENGE, RAEHARAMOSRARNE
MBS B R AKERIIOLENFFIKEE. BELBMBREFERAFRL, W
ERAMBMBERERE L NER L ERE33.25g, HitEEFARKRL. BE
BB AR S R MER AR BREERMAEE 100K
BEVEHME. BB FIRLTH SRR

HE 4.1, B 42 08 43 FTLLENH, MAKBRBRERMERIEL, B3
RUBZEVNSBEMEREL, HEFERFHN&EXR. EE L. B LMHE

 HABEBBEHREMEMHEXRESFN 0.9856. 0.9909 1 0.9990. FEBESER

HREBENHECHERET, HRREFRRL, BENEEEL. BREZYSERN
HERRRBKPESBBRNIER, EZEXRTHFERR. BEYSTER
GB/T14415-93 F#lE, KHBEYRIE/KEET 3-4 um FLARKFE BT B3
BEYTHRER BLREAESFKFREEDNER, WBREZYSE, HEMH mg/l.
BERRIEKTBEDNALELINFFEMNEBEENSHE, TEFHNREY
Ipm FIRAEURI =4, HILEAE HEETTURFHNR I KPBREYNSE.
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FERERTWRET ZWALEL X

MAE (NTU)

0.35

0.25 |
0.20

0.16

0. 00 1 L 1 1 J
0 200 400 600 800 1000

B AR (L)

4.1 BEDEBAREHEAERE

Fig 4.1 Relativity between turbidity and solution volume in Diatomite solution

2.5 r1

W E (NTU)

0‘0 1 i 1 1 ]
0 200 400 600 800 - 1000

B A (mL)

B 4.2 Fik T HBERSMEARHE
Fig 5.2 Relativity between turbidity and solution volume in Kaolin solution
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%4 T FHEMEARMEXMRR

0 100 200 300 400 500
BiHBAR (ol)

B 4.3 BEFBATRFIMBEAE R

Fig 4.3 Relativity between turbidity and solution volume in mixed solution

4.2 BRARREETNETRAEXM

B TR v BT DU o P S MR TE R A M BRI E, LA
Rl AR B R e & MR B S AR L E 4.4, B 4.5 F18 4.6, BoRiHHx
SRIANBE, XEE=ZFCLHH, BFKAT 20um KEE RO EESR
A 0. FrUZESLRIIRAHT 2um-20um Bk 5 BB AR K.

ME 4.4 RETUEH, FEEEETBRARBATRKMEM, &MR12TE R RSk
AN, REELF 3-5um KERE S, DURMBAR 1000mL B A4,
3-Sum BURLET &5 Eu Bk 37.72%, HIKCh 2-3um WSk, 3 BBEE BRIRI2 1Y
K, KEFHHEERTREAES, XPREER 8-10um F 10-15um Tk HR4H
. BEERMBAERIEN, &M ASIEARKSKER, FENE
44 PEIMEH S MRTREE BB AN, KEHMMEA-CEHER,
XA L EREKFERFNIZENE, BURLTH ST R F R H K
2-20pm HRL12 7 B I BURL.

Bl 4.5 B mbd TR E BB AR A N MR BB MR A,
MNEFRITUEY: SRELEZR—F, £ MRBERN5EMBARERTN
X, EMATEESHSTARNEKES. miktP 3-5um HESR G
E&ZH, 1000mL BHBEF 3-5pum RRFRL G S BREN 46.42%, HEHEL
FET G R BIRIL 10 NES M. HKE 2-3um RIRER, SrRELT—#, ME
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R I RETERLEART

BR AR K, KPP TRAES. BREEBRTTREES TR
+, 1000mL #H+, HEELHEBRFIRLEECY 128 A/mL, Fik K B
E¥H 1260 AN/mL, WE 4-4 F1E 4-5 FAUEH, HAGREELNTREE
SFEE L. BTERSREERN, BNFEELAERRLNEEZERA,
KHREENEELNEERL, MAKD, KPEELHBENEDSTFERIRL.

60.00
- 2-3um
A3-5um
50.00 | ®5-8um a
‘ X8-10um
¢ 10-15um
40.00 =15-20pm A
=
£ A
N
- 30.00 A A A
o A
=3 .
20.00 | N -
- - n %
- ]
A A " ma " n X
10.00 = %
A - x -
A T n x X X - -
A- g 8 X - = -
0. 00 !! X - T I 1
0 200 400 600 800 1000
BHEER (mL)

H 4.4 BREELEBREREEMEBRIREAEXYE

Fig 4.4 Relativity between solution volume and particle concentration in Diatomite solution

_ 4.6 BFEBRAEE SR ARKENE MR NELKERE, K
FEB AR Y AR B R AR, REWBPMARBERELRE
W - YR AR RRAR ) o 15 B ek R - OUAL D e e - UL % B RO B AL S AR R B
B, MEREGHBTIHRBELRTHEN. BEHET 3-5um TEMAHLL
BEH, BRELBEBNEETEBEMA 450mL B FRE ME, 3-5um R
FRL 5 B LEBI R 45.41%, ATREELMEME T2\, HUCH 2-3um RARFRL,
FEBEERAEEER, KTFBAHKERTRAESH.

ME 4.4, B 45 FE 4.6 TAIUE N, BT & MEEEBRALREES
MR AR AT I i, BN BRI g EEAER, T 3-5um
RARFRLAT & OB K, BEETRRANER, B d. it miktH
BEBROBASAAHER. R—mRAH, Hikt 3-5um RAEFRAT L
BIE K TRESE L 3-5pm R FURLFT & Ll
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Fig 4.5 Relativity between solution volume and particle concentration in Kaolin solution

ey
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Fig4.6Relativity between solution volume and particle concentration in mixed solution
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RTWRETEMEZALX

4.3 TRIEE. BRLREMREREXY

4.3.1 HEFN A RTAIEY. BRUREMREMEXMY
B 4.7 AEEBR L, mi v RIR A VR BE S UL AR B AR SR M AT
.

0.35
0.30
0.25

0.20

#AE (NTU)

0 20 40 60 80 100 120 140
BERLFARE (/ol)

2.5

0.5

0.0
0 300 600 900 1200 1500

R BRORE  (4/ml)
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F 4B THEMBEARMREFR

0 100 200 300 400 500 600 700 800 900
BEFHBALRE (4/nl)

B 4.7 L BEFBURLIR BE A S 1
Fig 4.7 Relativity between turbidity and particle concentration in solution

ME 4.7 FAILEH, BEL. BidERR AR KM E S BRIk E A%
HRE, HPBRERBRNHEXERR, MAXREY 09891, HKNEidLER,
FRARECH 0.9838, HXREB/PRIAREREL, HEREHN 09707, BEEBMK
AR, &M SR AN LA, WE 44, B 4.5 TE
4.6 FirR. BB ECEEBMBMRMEYNTEE, FEEMIBH
TR S T B BB AR Z BB RIFRIL IR . b (USRI &
RMAFAMHZKBHRKRBERR, EREXHIFMBRAREER. KiK.
HERSMEAZMBRT, BEESMBNAREEM, =FERHmNE &
3 s Ik VR R A B i LB B9 38

4.8 HREE T . Bl AR SR BRI IR B S BRIR E E A AR
FRMSTTE . Z BRI B S PRI RS R a0, gt
BHTRTE B S TRIR P RIS 0.9815, Btd HHWH 0.9605, B4
BEBH 0.9695,

& 4.7 F1E 4.8 Frs B SE R AR RV P I BURLIR B (RAE BURL 16 8 R AL 8
RI&FTETH. BETTUEY, FARIEFMESE R FXHHN&GT, TR
WE S FUR e SO BUALIR B I F 7 RES AR R AE R, MXREAE
0.96 LA E.
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Fig 4.8 Relativity between particle index and square root of particle concentration in each solution
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F 4B TR AAX TR

4.3.2 FEFRS A RPRIEE. FhiREMRE XS

Bl 4.7 1 4.8 FroRiy R A Bg R B L EERR A R SR R 3
FAURLIR E M AR R, ER—HXUTTR TR, KP TRy EEM
R, MWE 44— 4.6 PAILEE, LTRPEANKENTR G RILFEMER
K. TEHRMRMMTARBADE, A RBR AR S, Bobk B MmN
xR,

EEJLAKEE, NSRS AmAHE, ITER4-1, 1 SHERIERK
FILRER, 2 SRR RAERY 25ml B LHTRER, 3 SERSEIMA
Smg/L JREEFIR M4 + A R BIE/E K, 4 L1 100m! B4 1 #95E 2pum B
K. B 4.4—4.6 FAUFH, MIIMBNIMEAHER, ENKEFRBRY
FEAR. Lk BEABEARR, CLEYERKEh BN S B AR 4.9,

#41 BB

Table4-1 sample information

Hag A (NTU) FUHLE 3 (AN /mL) Rk 375 18 ()
1 0.0101 169.835 11.97
2 0.0884 1143.0252 211.7
3 0.1484 1142.036 126.56
4 0.1592 681.928 95.25
300 1 90
—8— BRI S T
—a— TR B
}5 200 r 60
o
R
B-
£y
#2100 30
&=
g
0 1 L L 0
0.0101 0.0884 0.1484 0.1592
wE (NTU)

B 4.9 BB P B IE ST E. BURIREE S0k A et
Fig 4.9Relativity among particle index, square root of particle concentration and turbidity in
solution

ME 4.9 FATLFH, EFALSAARKSMET: BERENEM, B
TRECT A EAMBRLIR B SE I /G PR B0 4KBE IR LT & 24K BRI 15,

BRWRE (AmD



R T RET EH L EA 83

B2 4KPRIRRTE 8P 7 ERBURLIR B AN T 20K 8. BRI BRI BURI e 5T
SEHFEEARNZRLES, EEFENAXEEIRRE. HRXMHALKER
R TER=F XA ma N RN ) o 303 R RAE /K P B Ynt e B e B e A4
MFEREERNSH, KImEFERBR T lum KIF0R, (825 Aok
FIARTE Inm 2| 1mm 2 (8] EHRAKBHBARTT DL Bk H SRR TR R ~F RN R 3
B, BB FERRAT | um BLERIHR R 5E SA0, Bok T %0aT blxt
BATRLBATRN, RTEREZE 2um UL, TUEREREHE AR K
MBI E. HRERRARY lpm MERERMENAERENTERRE, X
FURLNT B BKENF= B R RN o 447K FE 100ml s /KB 24im BIERR K,
KFPB/MIBRE S, KT 2um KIFR KR40 25, FrelimERX,
EBKBNE LB . 28K R 25m] Fik T HISTIR 4 R, H/ANBURB 4K,
KT 2um RIFHRIE 4K E BT AL i BE B /N T 47K BE, BREHE KT 4#7KiE.

4.4 XEG

1. RSN EE L. EECFRERAERT, MERBIRITFHRBK
PRAYRE, MESERBEGTREREKESHE, HXRKEE 095 L.

2. BEERMBAREEM, HRPENMLETR N, &HBAR
5EMRATRE RF AR, BMRERIY R EAER, BRME RN
BAEREEM, ERFR TN HREARERN ., BETHEE. Mk HHHR
MBSV T 3-5um WARFHRE L, 251K 37.72%. 46.42%H 45.41%. HFERK
BB T ARETSFBENKS, KPEE BTN EL TREL.

3. EHEFRAMRIIMBMAEF, BhiEE. MESTRIRESRIFH
XM, EELER. B LEBHESERBRIRE SmENMERAEE 097
AL, BURLRE RS BRI S 7 0.96 Ll k.

4. ERFRRABIBET, BRIRE. FfssommhEmmEXtRE,
I S ) B RS SR BRI AT BER TR 2D o KR B T RSSO R 38
MM EEEER,
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%S E FERHTEEIRFHNARA

E5F BRAMNGHRESEPEA

BRI HE AT H MRS AR LR EF LKL EFRBE THA
RNA, ESHKRGABTRE P LT RS E TR ORRREENEL, £8
R TR B SRR . 200 B P R S RS R N 3R R P A0SR
AL SR B — BT I R AGH TR, IR KRS T, BRI
FEHTHR, ARFATRATEEWHEEM it ROEm.

ERBHART, WES-EETETESAERWEEK, RAELBRH KR
A B B R K T BB R A B AT ISR A A, SR PR v i RN BRI AR A
BATENAR, FERAELEE.

5.1 BRENFZESEPHNMA

5.1.1 TEIEPRE. FRISHFATRHNTE

THERETERGARKEELKE, BE 24NTU, BE 53mh, BEF
BEHE BBE 2myl, BRIEEY, BER 700mm HEE TR ES
By, BUIE S R BRI E R

160 1.2
140 |
1.0
120 +
~ ‘ fos
2 100 | —— FHRE (4 /ul) _
< —A— WA (NTU) =
~ | 06
it
& 2
2 60 t l #
& 0.4
404
0.2
"l :
Ma A A A
0 L 00
0 50 100 150 200 250 300
FifEl (min)

B 5.1 385K ESBRIRBE
Fig 5.1 Contrast between turbidity and particle concentration in filtered water
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R T RETETEETR I

160 r 5000
140 + ‘ 4500
4 4000
120 ~
~ n 4 3500
<§100 L —— BRI (MmL) { 3000 =
& —h— ik
Sl BREHR 1 2500 ;%
a2l
:‘ﬁi 60 1 2000 wy
® 1 1500
40 4
4 1000
20 }
4 600
0 M_A e P B Y . 0
0 50 100 150 200 250 300
B7& (min)

Bl 5.2 JBEKIBURIES R A BRI Rt
Fig 5.2 Contrast between particle concentration and particle index R in filtered water

ATLUNE 5.1 FIE 52 B, TEFAEMBEE —NBREEE, XEHT
WHERVIEKERN: MR —BRERENTEMNE, Hi KRR D, B
AKBRIBE . EFEAEH, EREKTRIFHEEAARNAR, H BT ERE
EF, ZESEEEFRRYE. TR, RABR T ER AT R R
3 BR B S K BIK SRR AR UL

Sk, thxtgEKRmnEERBRE S R FET TR, Akt ¥
L HERT B v FEE AR AE 0.INTU BAF, BURLHE Sth#87E 500 LAF, {BHBLBTALH
®E. BEKEEGSHAEEHEN, EFEEFH 1.ONTU BLE, BRiESEE
EH B BRI, EF) 4500,

MN=MEER BB WEEE, ZHZHERRIALYE, BTN EME
IR R BRI RIFEE AL E AN E R E R FIF A kL5
BB AR MBI EOR VR AN, OV R KB BiRhr R e
ITHI,

B 5.3 L 2 P A ] o [E] R U8 R K BRI AR, B P RN BURLRL 2 T8
BEMEFAKKE 2-3um. 3-5um. 5-8um. 8-10um F1 10-15pum. XTRIZ A
9 B 18] 43 5 R P46 V85 5 1miny 5 min. 112 min 50 258 min, 1 min § S min
L IERIFFEA RIS, 112 min 78 H KK RBFMFROTIER, 7EiLE 258 min
Ja, BRKFFLE BRI
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Fig 5.3 Particle concentration of each size scale in filtered water

ME 5.3 FEaTUEH, EERIFHEMHRRS, BEKTBRERE, TE
A 2-3um /DAL S EIBRLEEE 50%. METEERAgkE, TBN
REELFILHER, B MIRMBHEZES R/, 28 Smin /5, #B/EKPEH
Y& BIRERE, 2-3um F/PRRER & F KA B RIERER/ . #AEE T
BITREE, BEKTFHFRERUREFHRBABRIRL, WE 53 TUE
HEE Y 112min B, 2-3pum K)/MRRFR X 0.17 A~/mL, TIKTF Sum HBUR
E2AETL8E. T, SEMRERT, BEKKERE.

BEE IS AL, BETE 240min EAFFAHRTEIER, BEKFH
TR ERM, HFERKEESBEOBE. £5 258min FERTIZLREH,
BEKP IR ERNE RS RBERATL, AME 2-3um KRB

RO B BRI, 8-15pum FIICRBFUR ¥t B3 B 14 o

MBE 5.3 FIEREER R, EWTWEBITHE, BEKFHBREER/MTR,
RETFURAR D s /MR RAL I T e SR BPRE | IEIE . BEFBRMBEH X,
RV ARIEREAOK RS SRR X RIEIR. METBFEY, BEKFE
FrR 2R AR S EAM G T A R, RPENMBEKKEESE™ELRE,
AER AT EFRERI, TRSERRAETRNEHRFENTLE,

SXBRKKED LS LT ERH .
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Fig5.4 Relativity among curve of turbidity - particle index and particle concentration in filtered
water

54 48 5.1 LRIBFKPEE. PRIEHMPRIREZ MEHRME, &
FME 0.082, 0.15. 0.214 0.43. 0.71 F1 1.04NTU Fz H Aot R (R SHE R BRI L .
AT HHFIRE KRB BT BMBRIIR B AR, DLBE A BALER, DU
IR S A EABRLIRE PRI E . B TEAET, HKRME., Bk
OBk EREEK, SHEFHFAMEKES . NE R LUE M E S5 B6E
P HEMBPRKREMHAXEERE, MESTRERFINHEXREN
0.9368, ME5TRIKERAHXRIY 0.8991. ZFEBEKT, FHIEHANETHF
[ 51k B 60 1R EF AR S, BURLTE SRR R ARTER IS B K Bk
T bl vk i 5 B 5E R . R RT DA B Bk B A kL v ik B AR BE 1R b 88 B 7K R
2R,

5.2 SEDENEEEER

Lygkl, RSO, BRMBETERR.
(DI R

TR IR LT R T BT R PR PR IR B K A P BT 3R, R BRI A RRL. A
FFREIER, RERWFETAR, FrLges i BB RE — W, |
2, WEEKkGETRELCER, RETRELRR, REBL(ELRL)ESS
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£5E BRRATEETETONEARR

w55, SUBRREZ A BRHFARAD, BrAER RS AR K WA
. EEBRERNT. 5, KRR EEE R AR RRM ., £,
BEEERRBREGRER, BRM RIS R RI/N.

QIEE s

EHAFLRE, BN RORBSEEMRNEEETIXR. BB,
HEEZWEBTESR. OBERRE/, SEREBLT, RNALREMEK
BEEBK. QEBEHNARBK, KEFhREASEANBEL, FANBEES
FHEEM, EhHARL ¥,

G)uEEp R

HRRARR, FRRBAAN, ErILREREERERER. KOFLREE
BEHEZHMEYR, KMRERERMHELHBEY. Bl TAMEE S
i KA R AR T AR NSk B I8 K, ERAKREBREK.
4EREE

BT EERRFETIE, KA mREEAGSELRLE, HRERRY. Bt
WEERK, it AK LT, FRERKAKREMA, BTSSR
RRIEEN HKEBHETR, BREMER 2% T/En 8 KR,

I EEA BB KB : )KEFFE— L RIZ TR, IR IR
HE, BRBEAENEMNHEZREETHE; Qi LEEARNEEYER
K, (EIEHBFLBRIE N, WS IEAKR R KR, X ERE Kk
BPRBK, WHELREERIRN. BEERAEAREREH. B2/ H
RS R FLBR R T EBADS, BRI RERE KR, BTEMNEBEELE R
BREEEARKE, TEREREELRR, 1 RITEAREHAKE. 2
BEITIERH,

2 B

— A, BEEX, FEREHBEX, AMTEENEEEE MK, Stanley
RUHERLTEHHFRN, THEKRESEE VK 1.56 KA RIEH, 7 Hudson %
FEFRESEE VH—RGTRELFIXR. 1978 4 Tate EARSEHMITESR
AR R AR T 18 I8 3 BUR S /K 2% BT BURL A 18 B . 1992 4E Clark £ AR HL
FEEVEIERIIE M, KPZEBAAIERETME. 1993 £ Moran % AT th18
BTRENEGR, BEnRXALCHPEE, BomEs LR E s in Xk
R M. 1968 5F, Tuepker FAIAKI, WEMMMEB AR, MMFF
GG INENE BB IEE LT 10min FHIEIN, EEKR A TET—MEEEH
BRBARWRKETTELHNTLE, HEELTEENEREY, BERK
HERRZU. NEHEENBRT, NERRTEETET N KRRE *E
‘EE{J%W&][SO'SZ] .
3REEMERE
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(D)REFIFIR B AR

RIBESFE, K P RAABR A B, BEME R E R mT I8 KKK,
FRNBEF FIBES R TRBRAERN, BTFRMAKEE, BENRAKE=YR
B, BENEARR, ZBRAKEFHEENEIDEAR. Al BEIERENMR)E
B, BRETRE Als, T PAC F Al AEERAMV. Al BRASRIBET
BYREERRS, AlXEEFESEA. BEAE, SMREMHE, FEREN
MEPRIE S, BIIKRMAES, ERMmEVRKENER. XTFRBEK,
KA PAC REFERE, BGBTAKME,
Q)IREEFIFBINE M

REGHBME M S ERTENBRETEAREEEELW. KREH, PAC
HREREMENRMER EZBWEAKRRTIEARC), BAELE, ®
It £t KR EE, SERBHERETE, TRASREZRMNEHENEIGE
7, FEARLBRREEKERHEAR, WERNERET D, HFERE, ¥W
BEKR. BERAENETRRHE, —RBRAERT 10mgL, ARFHL
HTZH 1/2-2/3,
4. FKKR

XEFHAE. KE, MEREK. 4ESERD, BEREFYRE, FrEREL
ZEAEFHRKR I EKEWHRIKE, EEIXENES, BB KEEYEX
BYMAE, KARITERYW. S TXMHREEEHELFEMNEK, KENZH
frges, BAEARERENE, HERANEZIRbRNREE, MEKERE
B, BEBEE SERFKEEETE 10-12mg/L, KFEHFEE, FHL
RRBHER, SETHRRRLGE BERNEH, FUEK pH HIEH(8.5-9.5), &
pH>9 B, BEMNBHBRRERIETF mg/L", MERSHEEIBRREESR
YEF .

5.3 R Sk 3 B 3 T SERY R0

5.3. 1 FREIFAMETRITIRFME. FRERMTRIEL

KR mie kR, REEN PAC, MZAER 22mg/L, IEEN 53mh, &
BARER, BEEX 700mm. B S5.1. B5.2, &5 458 5.5 425 AFRAKBE
A 24, 15 F0 34NTU B (LIRS R P I AE . F0R 5 BTN URL A 22 4L B 22
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Fig5.5 Curve of turbidity . particle index and particle concentration in filtered water when
influent turbidity remaining 15 NTU
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ME s5.1, B 5.2, B 5.5 FE 5.6 FA]UFH, &K ABURARECE
RERB R EEEAK PN SR, SR anz Tk g
2 SEWRIFFIRRI BRI HAK BT 07 R0 8 A Bkt 3R 3 ZEBURLitt
FIBRECBR RS R RAK RN EREER L hEEFEERE. £
WM, WMESHDT 0.INTU, FHRIEEKMHTF 500, MHREEZE 1 4/ml
CAF, RAWEAKKRIRGT . BEEFKRERIAR, HitHE 1T & - A/
81, HEFKMEN ISNTU B, ¥ERE1TE 234min B PGS MBSO, A
P RE AL AR BORBURL S AR R 438 B, ZE S8 H3E4T 2 368min At M EEIX E] INTU
BN Lt AT R dE. JR/KMEE K 25NTU B, 7 331min RHsEEE INTU.
T RK R 34NTU £, 7 274min BHEEES] INTU. BT BKEE A%,
BEE ST, EAERMRZESR AN, BERTNEEFREME
EREEHEEE MR, ERACGKT AT K, BEF/KRMIIAHKR, L5
BRI MBS RNV, BRRAIEE L% TR, REtm
PR EFHRAIIE, FKMEBR, HITRIHR K& s g,
5.3. 2 JRKAE AR RAKPEFRRIE S 0

METH R ER EL5mE R E SR KMOERER, B 5.7 REMEKHk
FETEIL 38 10-60min 8 /5 7K I BURL B B

3.5 1

—— BRI E15NTU
—e— [ /KM BE24NTU
—a— FUKMBE34NTU

3
2'5J:
2 F

1.5 [

BHRREE (A/ml)
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Ff1E] (min)

B 5.7 =R EK s BEIRE K BRI IR BE AR AL B 2%
Fig5.7 Curve of particle concentration in filtered water for three influent turbidity

REE=ZFEKBE TEEKKHEELMR, E2MNE 5.7 PATLIEHIE
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JEH K BALE RFEZEAMNR, ERKMEN 1SNTU f 34NTU KIERT, 8
JEKBI BRI E D FIEKME N 24NTU B, {BRMFE/KHEERN 34NTU & HK
FRFERKMES . HEKA ANTU B, R ERER R 8 Z L aTiam
MEAEER, MAKKTIARBKEGILEDR, RETEER, FAARERH ISR
B, BEENOBTRAKNNEEER, FERTRERD, FFUMETmRIER R
B AR/ B AL, R K B RORL B R s/, X 2 A4 JRK IR BE A 34NTU
B, SBEAKEIKRES T RAMBE N 24NTU RHEERE. WE 5.7 FETLIEH,
REFEHKIEENARTER, $7k8ﬁmﬁzﬁ£%$%ﬁkmﬁzb FeAI R K
WA 34NTU B, HKFIBR S s & K.

5.8 24 7~ ] [ 7K 3ok BE kL it 3 35 B K R R R LR I KLY A, A T EF 4
Bt 4 B0 K BURL BIA SO/ mLISHE #H4T 4. AR EIRBLA/K Xkt
HAKF KT 2um TR BB HIESONmLEL T,

O FEKMAELSNTU
B JRK iR E24NTU

m FRk R EEI4NTU

SR (A/ml)

2227

3~5 5~8 8~10 10~15 158 E
BE (pm)

B 5.8 = [RK it BEE 5 7K & RS TE B BURLIR BE
Fig 5.8 Particle concentration of each size scale in filtered water for three influent turbidity

M 5.8 FATLUEH, =FRKMBFRT, 7EBURLIR I R0RL I8 LA/
FRRUALA E, 2-Spm KARFORFT & BTELBIER7E 65% LA L. T ELBEE Rk
B, NBURLET &I tpEZ 8 m, ERMMEEFA K. FKMER
15NTU. 24NTU 71 34NTU Bf, 2-5pum RIEFURLAT & 1 ELBI 535 4 66 % 69 % Al
73% . A UNEFHERNE HK, ZSBRR/DT Sum B, I8 H KK B
aE FKME R KA, LBRARXT Sum &, WHER.
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5.4 InZh E X} TR RER N

5.4.1 MAEXIERKPFREZ M

BEFNBMENERTBEERERW. FUKAIRE LK, MEHN
24NTU, JREFN PAC, J8E N 5.3m/h, A AR, BN 700mm. B 5.1,
&l 5.9 F1/8 5.10 43510 PAC 884 3.67mg/L. 14. 67mg/L 1 22mg/L HIIE /5 M
HIHK Bk

ME 5.1, B 5.9 FE 5.10 TLUEH, MZ5EH 3.67mg/L i, Fid¥E 448min
EEFH HABRIMR, WAKRRIEH KD, #ibTS#T R, LNz g
HIE| 14.6Tmg/L, SLIEAYIRNET 440min, £ 1t R E R TR
RIEF T HAKO . SR ES 22mg/L &, STEALRE T 331min, H
DUBRLMR, L RE INTU BHE LG ST R P k. AR KA E ST
AR, RAKBRINIREESE— B o ] SLEN 3 N ST 38, PR e R
W EXRPTUMBELMAEN 3.67 F 14.67mg/L B, FHANEERKFH
BRLRARIRAD, RARIRA /ML, TOMAGES 22mg/L i, T EME
Bl A KRB R A KT B RESEE KA AR KTIHE, &
T BURL I o

5 r

w
T

TR B (A/m1)

e S

0 100 200 300 400 500
B8] (min)

B 5.9 RN 3.67Tme/L it BB YR 5 K UKL IK B h 2%

Fig5.9 Curve of particle concentration in filtered water when injected dose of PAC remaining

3.67mg/L
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Fig5.10 Curve of particle concentration in filtered water when injected dose of PAC remaining
14.67mg/L
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Fig5.11 Curve of particle concentration in filtered water for three PAC dose

M 511 FEILAE N, SRR 14.67Tmg/L B, B HKKBREERD,



%5 & AR EESETHRATR

LSRR 22mg/L RN &S, ER=ZHMHERK, H/F 14 /ml. HE
22mg/L inZ5 B H LR BRI T BEBAR, 71238 10min B B2 27 1 ™ml 4,
T 3.67mg/L NZ5EKISER BN T FEKIB1&, 7E 10-20min M 3 4~/ml FHEZ 1
ANml, 14.67Tmg/l MABMERBH THREENTHEEZME. YMAER
14.67mg/L B, M REBNANEREEL, THERMEER, UETFHKEL
RREF BRI RHEERE “FB” MA-EMR. LSn2&% 3.67mg/L &,
FERBIR TR BA TR LR T L, (ER TRt TR, BrLABEEITER
HEAT, BRI 14.6Tmg/L BIMZTRMAK. TINZEN 22me/L AL B AT
AMREarat, TERMEES, UZETHEWY MY K, BEHITHREN
HREL. MAREHAKKE. B, PH EMBKMELEEEEX. LHET
LRREBREMBME.

5. 5 BRI TR T IE M RER M

TEHBAK SE TR R T M R PR PSR R R /K & o B e, 4 B RISk . R
- FMREEEE, RERAEERERR, LR R R —E .
5.5. 1 RNEIFFEEEHT RIS IE P ih E MR A T

FKAmE LA, WER 24NTU, BEEFIN PAC, MIZHEN 22mg/L, 3
#Hh 53m/h, EEN 700mm. B 5.1, B 5.2, B 5.12 & 5.13 450 5L
FKARERD, THEBMNZEEIEERE. BURIESABRIRE ek, U2
A LRRERY, EE300mm, TELTEE, B 400mm.

BTRIAZERD djp = 02224, dgo = 0.6126mm , A5 R & Keo=2.75, TEHE dio
=0.3215, dgo = 0.8124mm , ST RH Keo=2.52, B2 FFXA 5 Likigr
HERRRLE. WE 5.1, B 5.2, B 5.12 718 5.13 TTUE HERKME SR
24NTU, MmZyEA 22mg/l F4MGARKMEET, AEDERITIEZE 331min i
BREKKMEZXS INTU, BEREAZIEE S HIE 297 F1 291min B i85 7KK
HEXE INTU. SEERISHBEETEREKR, FEAANBZEEREL
WEHEKX, BRATLUMAEN 22mg/L i, BHRHEERLERTRE, R
N, FFETBEERERAZREKR, BEPHZRELLEKR, BEETENHT,
FAAMEBERAMEEPIR, BERODNEEFHZRERHEA, Kk
BATHEK, BTENBNEERTREBNE, BEALRANARELR, 2
BHEMEFERE ‘TR MHABAIMEHRZ .
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Fig5.12 Curve of turbidity . particle index and particle concentration for anthracite filter
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Fig5.13 Curve of turbidity « particle index and particle concentration for coal-sand dual
media filter
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Fig5.14 Curve of particle concentration in filtered water for three kind of media

B 5.14 XL IEFFER 10-60min E/FK BRI B MR ME, NEFTURH,
CATEARAE S S8k B S AE HE /K 10-60min FFURIEE , 1 EHZE 10-60min Bk
TR K, BEETIEAIBTM 7 AN ml DB 1 A/ml. SUSEEHE A H KR
A 10-60min BF L EHEHEE D, N TFREHEMERPBEZE, T HHAKBR
BB, BEE T IREEAT, ORI 4 ANml W/ME 1 AMml, AERUBE
KB E /D, TEBRENEStHE/D, 7 10-60min EXERE 1 M/ml
Eh. THEEMSUEIERIFE 10-60min BT R, HETRIET,
HK B BR BOREE AR BT HIR D, TIARDIEN EALET ERTEHIR, etk
RARD S RRSIRE. B T EEEERMRREK, BETHZRELBK,
Bl K B R % . AIRAPEEINAER . ‘

B15.15 4 7 /] s b ok 26t o8 S 30 Uk A B KA R LR BB 23 A, A
TETFHHT, 4 BI%uEH KB ZGESONmIBEH T . EAXRERBEK
T3 K oK F2um BRI S BB HIZES0 N mILL T,

B 5.15 FATUFH, ZFHEREEETRIRE, MR LN,
£, 2—SunfIEHRL, BEGEEHKNBREES, SiHtRSBuEK 78%,
WEEEHRZ N 16%, FRBED, HHtREBREK 69%. TEEMIZEH
K R AR 43 A6 EL BRI .
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Fig 5.15 Particle concentration of each size scale in filtered water for three kind of media

5. 6 R B Fh A3 i B A RE R M

BRSBTS , SRR B L 3 I ) M KK R
ARIBEFIRBEMRTRERKEN, BTRMAKEE, SIHABR=HR
R, BEVERR, ZBRKEFRREREIERR.

5.6. 1 FEI#AERELSIE L IE iR E TR LR T

FK A HiE KR, MREEN 24NTU, mMZARN 2me/L, EEN 5.3mh, IE
BAREY, BEXN 700mm. B S5.1. B 5.2 fE 5.16 454 PAC MERERER
SR, TURHE SO BURLIR B 4R

ME 5.1, B 5.2 1516 FAILLEY, FEMAHREEHA 22mg/L HIHERT,
LB BRAS A VR AL SERT IB] A 427min, 7EIEITFR, JEJS /K Bk BE AN BUkL
WEH—E, BEBTAARREBHKOTE LT E#IT R, URER
AR R B BEF L SRS (B A 274min, 8BS BT 385 /K B BURL IR {3 ok ik B
INTU & 1Bt ST R iPde. ALRFAERESER R, ELR T CALES|LL
Bt PR 8 Ay R 4 7R ST B A P T BB B A /D BOBRAE, T BAR & AL SR A TR R T
PAZEUEAE B B AT B, XREERFALRARLERMER.
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Fig5.16 Curve of turbidity and particle concentration for aluminum sulfate
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Fig5.16 Curve of particle concentration in filtered water for aluminum sulfate and PAC
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5.7 IEEEE X TR EE M

EMTEERERETIE, KEFHRRENERRL, HEERRE. B
WEHK, it AKKERE, FREHKALFRBA, BTLUEL0ETEE
RAESEHLH K AR HIFTR, W RIBMER 28 TN RERRIE.
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Fig5.18 Curve of turbidity.- particle index and particle concentration for 500mm filter

FKAEE KR, BN 24NTU, JBEEHIN PAC, INZEEN 22mg/L, ¥
R 53m/h, BEARETER. B 5.1, E5.2, B 5.18 FE5.19 4R HEEERE
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700, 500 F1 1000mm ()38 5 BURL HH 7K #1128 .

ME 5.1. K 5.2, 8 5.18 F15 5.19 tpa] LUF H 482 F B4 500mm F 700mm
BT A T BT IR B8 2 4 1000mm A e sE i i T/ KR R T8k
IS5 149min RIBRHERFEIE T BAT AL, TEARE HIAMBHER, UK
BRI R E.

AL IR Ul EEE N IE R F B NARE, B8/ KMEIAE] INTU #iiEit
TR, NRRERTLUEY, BEEEYN, SEARtLSHEK. mE 518
Fi7R, U2 B % 500mm B, it 20min J5 I8 /57K BRI E ARt EIL%,
PR EZNBREE MBS, #BE/KES INTU #8E X% 89min, THE
SEHARI BT AR B WA IR KRR AEERFTIER TS, FEFRIHEEE
WM H 15-20min EA B H/DHZEN. EEBEESN 700mm B, E3#E4) 240min &
JEAKA Fas Bt SRR, (T IENTEIA R 332min, TEAAKIEFIRS,
e 5.1 Fin. B 5.19 HEEE RS 1000mm §I3EAE, BTk Lk 38 K ER
BEUIAFNRER. TUEH, RIEELHEEREERHFERKKE. £
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