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Fouling of UV Lamps with varying influent water quality
T.Gehr 5
W

WS T DTy o BT AHE9E% St.EBustache Que DHE/KUIE RIS THEE
Uice TOREETIEH—BEKEEYABIZED, 2PUR LT > TWD, £, BT,
DAREDED. TIVIEZFHAL TWS, Trojan UV 3000 OEERHERIT 2 ROENRT >
TERETSH 3 RINDED2a—)hbis, ZN6EYa—)Vd, BERIZELDHET SN,
DRI &ML, ENENMLL TS, | RIIDOED 2 —)VITTHRIME 2 IR L 2BE, o
FHNE. B of [ (OFF) BOh, n[AXOHDRE (VIS) oEh T EETT>/m. bl —
PRI Z D0 BREGT. $90.01 Tholz, Ay, WY, 2PN ERICES5 >
D7 rFUTITEL TR L,

Runl T, 7N 2O A ZHRMT 2 EHICTHR, VIS OFS, OFF ORI, £z,
B, A99v 00X BKBOODILED 7yl IREUE., ENARBE 2T 2%
FITIE, Bndry filmD 7y 0 TN ECE, ZUd, BITEEYN S0, CA AL Mg
Wi, 80,108, 20mg/e-¥i g7y U 7B SHENTWE, T2 hO—I)LERA
DYEIR T > 7T, W0%BA LD VSSHISRD 7 7 0 ) 7N Uleis, RIVRIBS &2 175 7=
RHITIL, €SS, COD, 7= X< BRI TN o7z, 4B EOERIZBNTH, KR
BB BRI, REYURZET o LKITH LTI, 770U D TBRELFEES
ATENT ENGMN D, VIV ZMATRNWEAFDOERN S RO RNE SN,

552 EBRBEE LT, SRV ERTIC, BHERI & UTHSkEMA IR 21T - /2. Sk,
0.2~1.4mg/L. 2.6~4mg/L ORICT, 238/, EB5DT5—AITBNTH 1 HELW
WWERAVR D > T O 7 7 DU D TN E L, AR &ED 0 1oz, EER.
PRIAEZ 0. 1~1.6mg/L A PICUZZ8E. 1 HENICERMRBR 20BN HMREINE, &
D7y TWEE, EEY., Y. EYdkoEAESBETH D, NEIOEEY O
Ty o) UEER. BT CaMg TH D, BHORABEHON T »y U > 7, M
U. AL, B, ZAE<BEHEROSDTH D, Al BT, 40ng/g- 7 v U > 7 WE
TH . Fixedsolid, ZIEFRHE Y., AL EBERZ. £hEhn, 6,250, 7,500, 1,035,
ng/L THD, W77 o0 2 TWED 5050, BN, ZREBEEMTHO, FZAE<SHEL 1. 5%
BETHD, 22 PO—=)VERIPBWT, ZAEX<HEE. 8,000mg/L L ETH- =,

BOWARNEMT HIZDON., 770U 2 THEPOEKRBEIL. 64,9~150.6mg/L £ TL
HUZ, £7=. SkOBABPEINT D20, 7y U 7YWEF D Mg. Al, Ca, Mn, ZIn J8E
WML, &0, HSEOEAR., 77y DU TWEOERERL. HHY. Y
EREDNWT, SOTHRERKTIELZENIN5S,
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INEDFRLD, BNBREED EFRICTH O LRUMEN, S>> T0T7 700 7108
DEDIEREBZ DM, HREINB,

EPhE

FEASE L, St-Eustache (Quebec) DKM M FEE Uiz, Z QMR T, mrlE R
BllE, AZV—Z2F, WERER) B —KRILE. EWABETOTBD., TORERITE
AR EERE L2, BI0d, BEORICTIVIZULZERML, DADKREETT-
TW3, ZOT7F > hTEH 40,000 A (H3E 29,500m3/d) 240 L, Rivere des Milles
[les ITHIRL TW 5,

Trojan UV 3000 /8140w b AT LG, ATV AORKBEY A TOHDTHY, it
MU 3 EDa—IVINEKD., FEY a—IUd, KELHAIZ 2 2D 7 (.63m) 2H L.
TVFITISAOMBRICLD pHEINTWS, £ 2y hsHikid 0.075mx 0. 19m X
L63m(ZEEAE L) THO., 72 TREMITIL, 160 DRERETD, BAOED 21—

AR TR, B2 53 2RO T OVERE U7z (VIS), 2 BYHICIE, 26. TW OIREKER S > 7 (V)
EREL. IBEEHOIZ Y MIEBREE U THL L& (OFF).,

WAZKIL 4. 5L/s 12 TiliAK Uiz,

Figure. | IZEBEEEZRT,

fron Hydralyals
tank

Qutlet box <

Ton

UV reactor

A Ferric Chloride
Solution

G G

Pilot plant effluent flowing toward full scale disinfection system ubmersible Pump

7r - =

Treated effluent channel as source of feed

Figure 1. Pilot plant setup
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4 DDRBRGAMZ Tablel IZTRT

Rund, 4 IZBWTHERE N A DX, BT 2 30 5 728012 2500L D5 > 27 (9 53 D 1k
fi]) &2 &R IE L7z,

Table 1. Summary of run characteristics

Run | Date of | Duration | Use of alum Addition of ferric | [A’]in | [Fe’']in
Start-up (days) earlier in chloride for influent influent
treatment process | purposes of study | (mg/L) (mg/L)
1 {98-06-18 28 X 0.29 0.07

2 199-01-14 7 0.045 0.107

3 198-11-17 7 X 0.053 0.2-14

4 198-12-14 7 X 0.018 2.6-4.0

VIV IV 4

EREZBU T, WA, WHAKOY > TN EFR L, Zhs09 7V, RUTFL
HRICHEBEREL . WEEFNCRE UMM O, McGill K% @ Enviromental Engineering
Laboratory 2 L. EMFARRIE. YTV UERIREBRL . MoidBkby >
IV, 24 RpRIEAPIC B L 72,

Figure. 2105 > 7 770U T B ORI AEERT .,

Figure 2. Methodology for removal of foulant from gquariz sleeve,

SRk

KB F L, Standard Methods (APHA et al., 1995)ic#: U/, /AKEEHE & LTI,
M. SS, VSS. pH, &, DA, COD TdH S, PSD(Particle Size Distribution)id. Lasentec
MI00F particle Characterizationmonitor % W, I TRIE L /-, ¥R EEEIT,
Beckman DU-65 spectrometer {24 O ZHAHRL 7=,

Ty TYBER O8O, Lady Davis Institute for Cancer Research ZTHT
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7%

SEPEORREIL [CP-MS 2 HVy, 28 McGill KZBDAFHMNT T To . 77
STWEOY TV, TFKMBECL & HNO3 % 3:1 TRAELIEDD) | KTHREEE, T
#% . Perkin-Elmer  SCIEX  ELAN 5000 inductivity  coupled  mass
spectrometer (ICP-MS) (SCIEX. Thornhill, ON, Canada) iIZ T L7z, TDBED it %
Table2 IZ/RT,

¥z, RHESMEZE Table. 3 1TRT,

Table 2. Instrumental operating parameters of the ICP-MS

Rf power 1000 W
Plasma Ar flow 15 min™
Auxiliary Ar flow 0.8 L min"
Nebulizer Ar flow 1 L min™
Sample uptake 1 mE min™

Table 3. Detection limits of metal analyses

Element | DL (ppb)

Mg 0.26
Al 0.08
Ca 8.4
Fe 3.3
R
Ak DB

Table. 4 17 Runl~4 OB O AKEKKE ZRT,
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Table 4. Influent wastewater quality

Run no. and date]RUN 1 RUN 2 RUN3 RUN4
started July 16, 1998 Jan. 21,1999 |Nov. 24, 1998 Dec. 21, 1998
Duration (d) 28 7 7 7

SS (mg/L) 16.7 25 24 30

VS (mg/L) 6.7 6.7 15.6 70
COD (mg/L) 93.43 70 119 137
Turbidity(NTU) |13 18.9 19

pH 7.14 7.3 721 7.4
Temperature (°C) {20 14 14 14

FC (CFU/100mL) {3,600 4,350,000 6,700 . 350,000
UV Trans. (%) |71 34 28 25
Metals (mg/L)

Mg 18.65 20.13 17.64 24.32
Al 0.29 0.05 0.05 0.02

Ca 41.33 68.63 46.14 62.33
Mn 0.04 0.01 002 - 0.03

Fe 0.07 0.11 2-1.4 2.6-4.0
Zn 0.19 0.02 0.004 0.32

Ty UHR ERRER

Figure.3 I run iCBWI 277V ) X UWEEREZRT, RIID 220D run iKHW T,
BN T DB T ) L WERIE. a2 ba—) L&k (VIS, OF) IC bR Tid 5
NSV, HEEFEALLEYED 2 D0 rin WBWTIRENRS > T 07 7o) 7 YWEE
DOWEIIBHENTH 5,

By Byis Oofr

UV (Run 1): n/a
UV (Run 2): 0.0029¢ |

Mass of foulant/module/week
(@

Rumn 1 Run 2 Run 3 Run 4

Figure 3. Dry mass of foulant on the UV lamps
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Run1i2BNWT, VIS 5> 707y 2 73 ERED D TH B, OFF 5271, &
2. 77U T DBENREND, HESEAILID 7y U I WHEBNEOLTBD,
D2ODT T EFRRDBERENMEENTWS, Lin et al(19D TR U > TNbo &
b, Ty U TWBOBERENL WS, ARRTIE O b O—) )L (VIS, 0OFF) 05N 7
TV TWENRE N, L FEKKEDENICE S D EEbNS,

Ty TR OMR
Table. b IZK T T OT7 70 7B OREE RS Runl. 3 OEFEE% Figure. 4 12:R7

Table 5. Qualititative description of foulant

Run v VIS OFF

1 Thin dry film, negligible mass | Green algae growth Brown sludge

2 Thin dry film, negligible mass | Brown wet film Brown sludge

3 Reddish in color, wet Reddish in color, wet Reddish in color, wet
4 Reddish in color, wet Reddish in color, wet Reddish in color, wet

) Run 1. UV Jlamp d) Run 3. UV lamp

£

e) Run 3. VIS lamp

rovsim

c¢) Run 1. OFF lamp ) Run 3. OFF lamp

Figure 4. Foulants obtained at the end of runs 1 and 3.
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SS & VSS

4 D0 run IZHBVF 5 SS,VSS D&% Figure. 5 1R, Runl iCHW T, Y2 TIVOEMN
INETET, R T 7T Lo SS BEFNT S Z EidHskisho/z. Run2 i2BWT, B5
NeH TV, BRMOATHD ., dry filn ZEBEHTHE I E2RLTNS, SRk
HHZMERATHZET, wet foulant £ L., SS AT S Z &4 Rund, 4 LD h5,
ZDRE, VSS 13 SS D 50~60%¥FEETH 5,

VIS 5 > 73, Runl i2HWT, BEHEKD SS NELWN, TNHDDH L, 10~90%A% VSS T
HDH, OFF 7276 SSHWEL 45 L. 60-80%4%, VSS TH D,

CVSS ®FS

70,000
__ 60,000

50,000

40,000
30,000

20,000 —
10,000 —

Concentration (mg/L

UV VIS OFF UV VIS OFF UV VIS OFF UV VIS OFF
Run 1 Run 2 Run 3 Run 4

Figure 5. SS and VSS of lamp foulants.

COD
COD DAk R % Figure. 6 1278 T . Runl, 2 1IBWTIE, G E L TWR NN
Mo, BRRERFOIEAIZLD, CODDOWIMENSIBT, HEMEOHEMNAL SN S,
ZOWT, HEEFEALLWES., IV 52 7IIAEEMOMAEN W, VIS 57T
W BEYOMERR SN S, I, RBENDH L —~EUTTHDEE. APFE T,
WHNRBERIC LD, BRYOESEZIHIT TnA 0 EbNE, L., SEEN 0.2~
I, dmgFe/L ORI72 51, AHY. B OEINRS > TOMFIIMEE R 5,
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Figure 6. COD of foulant materials.
AV

Figure. 7T iZF > NI E DR ERT . SREBERAMZHVWIWESG, fEYEICY >~
NI BB EGENIR N R Z AW H/IE 7 ORI EONERD S, (0. 2-0. 3mg/mg VSS,
11~46% VSS). $EMNBIL, I ONTHEDNBEZMADMRDBD D05, GFRELRANEA S
NBE, BIRS > TR BEYBEOH DTz AE< EREAEMYT S Run3, 0. 14mg/e)

SS

0.5
= 0.4
0.3
0.2
0.1

mg protein/mg
o)

Figure 7: Protein analysis of foulant
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OFF, VIS T 2 7z Bi D458 O LM, Organic debris 2V E /=Y 2 MR
THZDIT, BRES TR ZEN L, B EE (4000~10000X) & & B AL 2.
WAT 2T LOMFEYIE. Cryptomonas B (Figure. 8) ICR A DO HAINEMAEY
(0.001~.001mm) ZFATWz, BRAAEZGTHMEMBENMS N, —F, HEL T
2 UV 5270, 280 ribbonlike #RMER. ZHIfRMEOMEMPREINE. Ik
D, SRREERERMTZZET, RERORE T 77U > 7WENERL. %5820
U TWaEEbNS,

Figure 8: Algae in foulant on fluorescent lamps

g 1]

SOV S E O R A Figure. 9 1R T, D 2 DDORITBWTIL, Ca, Mg, Al 28
FIZEENTWZ, Ca,Mg L 2 DDRINTBWTIFIERICETH - =725, Al 1d, Runl OF
MEHNTEMN >z, T3UE, BBRITT IV REESMZEZIEAL TNWAH I EITHET S, Runl
BWTIE AL 2N 77U T YENCERETHEL TWSICHEDL ST, HEDHR
WA LTy,
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10*3 moles/g dry mass
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Run1l Run2

Figure 9. Inorganic constituents of UV lamp foulant

Run3. 4 iZBWT, RAEWHNZEDEIT, BIBETS&EEE (60-150mg/g VSS). D
FEARBEOEMIEN, 7y U X 7MBEROEIREER. BT a0, UV 5 7ORNE
HHEHETH D, Ca Mg bEERBERE/2>TWD, F/z, Fkdo Al BEIIIGCAND N,
Ty U L WERICIE, ERED M BEENS. UL SCREBHERIOEAIL D,
AREFOE 7 v o) > 7WENEL, ZOHICRS < Al ORMNTFZ2ESDHFEY
MER L TWAEDEEEBbNs, I, Al 1L, BEKIBENIERICE WSS, Al
EREB L TWAEBBYNMAEYEEZ L THBEIC IV S T70T7y o) VT WE S
LTHEENS, HIZ, SRREHESIOITEAICLD, BINT 5013, Fe DA TR,
ZOMOEH HHEIML T 5,

Rund 2B W T, HEWEO 2 BT Tom L7z, ROREIE,. HEHD dry
filmZzFL, BHITEEYRROMNEYETHD, Ca, Mg 230, —4, SMIDE
W, BEOAREEDOMNEYWETH D, Fe,Al, BEMZLLD, 2O ELD,
I, MEHEIE I Ca Mg MEEACKBEICIS I L,. 2 0%, Fe lBENHIchh
W, RAMD o i DE Y, AT HEZEZEOMAEYENERT S,

TDZELXD, BIVREE O LR T RO 2L 2NN, EE, 5277
Ty TR EREZ S, Al Fe IRESE L THRMEINTWSIES, 7y
CUWEPBPOREREIGEHEDS, LML, Al REEFRBITIE, 29 HEOEEE
EBMNITHBERROZEZ, Ronah-Tz.

Figure. 10 12, 2> FO—)VERICBNT, T2 71263 U - YRS RY 2 =

378



9, Feld, rund, 4 BV TOHRBBEINTWBEA, Al Ca. Mg L, EDORFITHE
HEntTtnag,

Foulant
10*3 moles/g dry mass
ESS
|
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Figure 10. Inorganic constituents of all lamp foulants
HEPROEL

MHKOFEFEER W 2 WE U BRI REZEH Lz D% Figure. 11 1IZRT,

Numbers in boxes represent UV dose in mW-s/cm’

& [®Run 1:July, 1998
Iron(Inf.) = 0.07mg/L

UV Transmissivity: 71%
Initial Dose: 16mWs/cmA2

B Run 2: Jan., 1999
lron(inf.) = 0.11 mg/L
UV Transmissivity = 34%
{nitial Dose: 5§ mWs/cm»2

ARun 3:Nov., 1998
Iron (Inf):0.7-1.2 mg/L.
UV Transmissivity: 28%
Initial Dose: § mWs/cmA?2

@ Run 4: Dec., 1998
Iron {(Inf.): 2.6-4 mg/L
UV Transmissivity: 25%
Initial Dose: 4 mWs/cmA2

Time (days)

Figure 11. Variation in disinfection efficiency over time.
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F7m. EERME RV, QML 0, RENRIREEZEH L.

Run 12BN T, EEMERGHEIZIFE 0 TH S, # dry {iln SRR & N7z 08,
SOVRIH B R ITEZ BT RIIL Thzn,

Run? v, AHHTHEMEL . FTRAKPOKEEL 0. [ing/L THo k., HNIEDDT
T BNTH N/NOGEA/ T OIEEERKIBE L) 13 0. 15 12D LEEETTH 5,
IHUT, BRITF ML 22 &Ik, MAEDPNRNARE DIERSNEZDTH S
EEbNs, AMOERES, NNJIZFEE—ETHY, Runl. 2 ITHBWTIE, £
W ZITI 5 T2 BEAKDYE. 7y DU > 7 id#lE EOBBEICASRNWI &E8RUT
Wa,

HEEEALTWS Rund, 4 IZBNWTH . N/N RO ¥ 2R Uiz, BB,
HHIK QM RIGEL. oML, 7y U > Z7WEIZE D, THEANIZ,
AR OR DT S NI T,

R
BEOWZEE[FRIC, 92 7 OERE LD ERANCHES FRAIEX, £<07
TIU S TWEOMNERR N, ZTHH ., ke 7 0y ZERICK D AR,
Ty U I DOFEBERTHDHIEERLTSD, a2 ha—)b (0FF,VIS) NEIZ,
BN T EOBLEDODNBEYRELCTNS, T2 7, BRHRINTWSZD,
T T DRI L DA RIEY (CaC03, FeP04) DILBMNEERTH D &1L, B A
LNV, TIVIZ2REANELTHEA LS. Ca,Mg NS RDHW Dry filn V4R
T 7 BIZERE NS DY, 28 H DR/ NWT, HENRBITEEZ 5 TWEN,
PAREERZMATZEEE, RENKESENT S, FERTOHIT VSS = COD
DEDTRFHYMNE S ALNDE LD, £z, RAE<ERE NS, &7
BERZHER LSS, ABEMNICHHEEOTIVINAZITENS, HiEsh#E
DALV 1T HBEWSEBHSMNIZR0D . T HER TS, EEMRBEEIZ012/a 5,
WA, 7700 Y THMBEERICBITAHOEENIGEHETH 5, ghid, . F
Wby, AT HEZOMNBZEMEOMEISICEREE S A2, T T UV, "4E00)
KD EDREL RIS, HRAHWMENLETH S,
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No.66 Water Science and Technology (2003)

2 KALBEIK, 3 KRAULHEEKH D Salmonella spp. D ERIMERIZ L B ARIEAL
Inactivation of Salmonelia spp. From secondary and tertiary effluents by UV
irradiation

R.Keller &

Cwic

AWFZE D HWNE. $i2 2% E OBEKH O Salmonella spp. DEEIMRIZ L BRI R ICE
LT HREET 22 ETHh D, ERRIZ. Ny FORBRMEEY A XOEBEEHAWTEBL =,
Salmonella spp 3. BREKY > 7L L DEG L. UASB KGR, 3 D O REBREAEY 1B BAF).
3RAMMHRERT HHEKUEBROBEKET— T L —TTEARBLZbDIZ,
Salmonella spp. ZAM U7, SS AFFET 5. UASB ALEE/KH D Salmonella spp t&. SS
WENROWER Z T8> Tldd, RIF LI NN EDERENE SN, BIMREF T, 28
IR, 3 RAEKIZIE. B TH o7z,

SHFIE

Ntay b 752 bORE LR

AHZEI. FEEHK(1000 AR D BEKULIEES (WWTP) I TEBL 2. A,
UASB JEHi(356m3)%& 4 DD, 3 DOREBEIEN A B (12m3)2H T 5, FKDFEHK
Hid, COD=445mg/L. TSS=168mg/LL TH 3. UASB RIGHIZHNT. HHMIT 62%k%
EaNnd (COD=191mg/L,TSS=62mg/L) . B UNIEKIZB T BKEIL. TSS<30me/L.
COD<90mg/L ZER L T3, KRAT v POREIL 5%(0 =11h). W AEE D OREF
Teld. 80% D VS BEZHF T HICHEH 5T, combined sludge @ VS IR 59%4E T —5&
EUE, EWABEDVDDRA T v PHERLRIT. 1.44kg TSS/HTH D, UASB KGR 5 D A
Ty PHERRIE, 2.29 kg TSS/HTH D, £ AL, 190L-biogas/kg-CODrem. HlH,
=AY TL-biogas WHEAELZ, NATHAD T0%0 A > THD, L) F—FHH%h=
N 30%THDHETHE, 1.3kg-CHY/HDAY ONFAL, 2k, 0.23kW/ABW/T A)
DILRIVF—DERAETH B,

SR 2R
SEE R

ARk & UASB LK, 2 KAAEK(BF2), 8 KAHEAKIZx U THRE B 21T, itz
frbrana > b a—) )LV R % [FMF 217 o /2. Salmonella spp.td. iKY > 7L X D EE L,
120mL DA — b 7 L —TQUHIKIZ 6 X 105 i A U 7=, HES BRI SRR BB T L D 40cm
EARRE S 7RI HEREER N TR 072, EHRIL, 254nm KRB EZS
T 5 EFHMOD. UV(254-COD.2056-Lutron Instrument) 2 AW T, EHAIL 7z, MRE S
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1. 10,20,30,50,75mWsec/m2 TH 5, HEFEBRFOH > 7))L, BEECLD, B8 L -,

RHR

RIEY A1 T ORNREBIC X DB AT o=, ARBREEIL, EEKES > 7 (30WX 26
A 10cm B ZRNGENCHEB LU TEREL TWD, ZOERBIT., 3 RUEKOBEICH
&L,

Salmonella #EX

%, > 7I0d, BREE L O BER i (novobiocine) /T 24 FefiRE#%. XLD #
U <1d Brillant Green 55# T 24 FefiH%53& U, 3L 7=(CETESB,1993). EHEERIZH
W, 1X 106 Salmonella 2 WWTP O 3 KUK E 52T % 310L D5 > 7 WAL =,
COANT K, RIGEBENT 10 7 OMEEEHNS O, 54, FH, B&EOKES > T
2T UTe AVHIEMITEHED, 5REFEEZRML., &7 A MAPITMOMEMIRELLL
BNE D, BREEGEo

Yy ge it

{b22i Bk 1L. Standard Methods(APHA,1995)ICYEHL L1772 0 720 254nm OWHEE (1em
I, Ultrospec 1000UV spectrophotometer,Amersham % W THIEL . #ENTU)
(&, Lamotte-mod 2020 ZFHWTHE L. F/=. TSS Db iriaolz, 3 KUHKIT 0.8
pm DT 4 )F—=THiE., RIED2\EL IV ERELE.

SRR
KRB

AT KRN UASB ALK H D Salmonella 135 0 ANE(L S 319, SS SR UIEHT % 1772
IEEMELTHEAL TWS, 2 K 3 RUHKIL SS IREMEK <. Salmonella DAIE(L
HEREWHRNE LN TWS, TOEBRIERE Figurel~3 IZRT,

AEBRFER IO, 2 KUHKIZ 50mWsec/m2 DFREZBE 95 &Ik D, 2log DAIE
ERHENTHED, 3RUWHEKTHEERDERNESN TN S,

HEEIZ K% Salmonella D NELIC G A BB ERGET 5780, BIR2MWREE L X)VITTEE
BT o7z, Figure.2 K0, KAED 3 KRUMIKIL, 30 mWsec/m2 D ma BT 5 Z &
T, 2log DAFEARHSNT WD, 2log DAEE SN/, ANELHHFRIE Tailing 2
LUTHO., MOWAEY SS O EDTHEMENEZ 5N 5, £, 3 KUBKD A KIE
20 mWsec/m2 DFF B Z MR 2 Z & T, 2log DAEALNAIRETH B,
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[-—e—— No = 2400 MPN/100 m! TSS = 33 mg/l Turb = 34 NTUJ

1.0+
0.04
-1.0-
-2.0-
-3.0-
-4.0 ;

Log (N/ND)

0 20 40

T T

60 80 100 120

Dose (mW.s/cm2)
Figure 1 Disinfection of Salmonella with UV irradiation in the effluent of secondary reactor

—g-— No=2400MPN/100ml $5=51 mg/l Turb=22NTU

—g— No=2400MPN/100mi §8=44mg/! Turb=13.2NTU
1.0

o
o

Log (W/No)
o
(=]

A2 o
o o

7 T T T

0 20 40 60 80 100

Dose (mWs/cm2)

Figure 2 Disinfection of Salmonella with UV irradi-
ation in effluents from tertiary reactor with different
levels of turbidity

SRR

ERERBETOERICED, EHRBETOH

—~4— No=2400MPN100mi SS=48 mg/l Tutb=0.9 NTU
—@— No=2400MPN100m| $8=44mg/l Turb=0.6NTU
~g— No=2400MPN100ml $5=28 mg/t Turb=3.2NTU

1.0

60 80

Dose (mWs/cm2)

Figure 3 Disinfection of Salmonella with UV irradi-
ation from tertiary effluents filiered to reach different
levels of turbidity

EREDOWREZITIE > 7. Figured I

Salmonella O RiEibT —4 #7777, 20mWsec/m?2 DR T, WK TREIL R E £ T,

Salmonella (ZAELFIRETH o /=, THLLEIT

FNMEIH L TH, AEA L NIVITELL

SIEN - Too ARWIFETORBZANHREERIE 90 B TH D, KRB TOMNELITIE, R

ﬁ#ﬁ;ﬁf% %)o
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| s No=2400MPN/100 mL SS=22 mg/L Turb=7 NTU |

1,.00E+04
B,
© ;.g 1.00E+03 -
D S
6 = 1.00E+02 -
Ez
@ O
o =
=~ 1.00E+01
"n.‘\\‘__’______’_'
1.00E+00 T : ; .
0 10 20 30 40 50

Dose (mWsfem?)

Figure 4 Real scale results of disinfection of Salmoneffa with UV irradiation in effluents from tertiary reactor

Wi
IR BRI U T, SV 2 2R T 2 RN R W, o, BEEITBWTS,

20mWs/cm2 DEANBRE T, 2log ORNIFELWAIHETH o /2.
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No.67 WEFTEC (2003)
MS-2 KIGE 7 7y — D7 0y 723 Uiz RAV ARSI

UV Inactivation of Floc-associated HS-2 Coliphage

Michael Templeton 5

[=40291'4

ToITaw 7 EEELTMS-2 KGR 7 7 — 2 OENRIZ E 5 ATELRE 2L /.
RNYFAT—=)VOERE, MS-2Z2 71 IIVADYOFr—MIEE LT, SBIRHEEITT, H
FU AR TFIREIDBELEZEAEROTAINAOE L TESG LS, 0L TRRE
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Table 1: Summary of water quality parameters.
Effect Examined Kaolin dose { Alum dose MS-2 titer Turbidity
(mg/L) (mg/L) (PFU/mL) ®TY)
Particle-association and 12.5 30 10° 10
Aggregation
Aggregation 0 30 10° 0.2
Control 0 0 10° ~0
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(Figure.1)e 70w 7 DOREEF 2 pm AT TH -7,

Particle counts (%of total)

1.2 2.0 2.8 3.6 4.4 5.2 6.0
Particle diameter (microns)

Figure 1: Typical particle size distribution for the alum/kaolin floc.
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Figure 2: Summary of MS-2 inactivation results for the three water quality conditions
considered. Applied UV dose = 40 mJ/cm’® in all cases. Error bars represent standard
deviations between replicates.
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Disinfection development:—The rise of UV in China
ZHANG XIN

1. RCBIZ

FETHE, KOFHLWENE U TSRIMRHEENTON TV S, RKICRIEEHROM Lok
REUTHKRMEDOIEMIHNS TN S,
ZHANG XIN i, FIAZSEML TWB ZOFEMICDONWTROL I ITHREL TV 5,

Rk UV W OFAE, FE TR ELZHOBEICH 5, WRNEFTHZ DM
INTER, THHRAUEIZED PUNTAY N TEERIO K D 7o HE AL R 28R
HZEWMLREIND 0, HEICH U TZBERSAY ORI NGD, BfEDED
A xS HBLAIEFICE N, BIE, WEIZIE 1 Y- A0FY CUMEBERRS S,

NS DMEROBRBITRDEBVTH %,

Tongxiang city @ Guogiano plant t&, 150,000m3/day

Shenzhen city @ Meilin plant i&. 60,000m3/day

Hangzhou city @ Nanxing plant (3. 100,000m3/day

Daqing @ Shiyou plant &, 100,000m3/day

Kunming plant &, 300,000m3%day

LR OZOMDON DNOMNBEH T, kA 2 ic K B HE AT LDOBEANE
HINTWNSD, LML UV HEFEIE, TV ACHARBRIEIA ST, @lEgpmaebia<,
DITNZBER T, ¥R BOMEFEANE < ORENEE T LR FEMES & RORELZE ]
REICT 220, SBEVKOUIEHTEE L TEZASNIAD TE/, UVIHFITE LT, SBKT
DI, HEKUEE O 3B TR R ERERENHLENTND
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2. UV &¥kim
FENZ B 2 PEK DO O Bk &2 O AR, THEK O ki A e
E KRR B LTE ) 1T 0 BERERYICHESR L T B,
COREITIZ A DDOEERN D B, JG11-63 (BETHR) « TI14-74
(BGETHD) . GBJ14-87 & GBJ14-87 (1997 R D HR53 BUE D)
TH5bH, BdDEWIG11-63 MICiE. THHEAKDHEFIT DWW TIEHE
FN TN 2785, 1974 FLARNIT@EHR & N7z LD Dongqu
HEAK AL 3% Beiqu HEAK LI HG O & 5 73 Bl HE K LI e |
97 S0 0 P SRR AL IR o R 5 s &gy
INTWENSETH S, Installation treating 25,000m3/day at Xincheng wastewater

treatment plant, Wuxi, China (courtesy Trojan UV)
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