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MARUIN N,
o a £ ' = ¥ a 7
mMsmduszandnsaremaandiavvasasdjnial

1 o ey Q( A = el = Vv o Q 1]
msmamandszansmscemeangiauzasteuinsal  lagldanuduwusszwing

FOULNVULALTDIULYDILNAD AD

el = KGRI T M oo rssuenpsniimmmissimnssminnensinanigamesmes (1)
Toahn

Q = J J .

K;a = guUszansmMsagmuIaTIN (Volumetic overall mass transfer
coefficient)

¥ ' v v a o

& . = AANNYNTUVDIDDNTAUNINTUAD

c, = MANNINTUYBLINTRUNO LA 9
ﬂl A 1 v Vv o

dezdt = aaMIUsauLUay MANNNTIULANDDNTLAY

R = AMANNONNMTADNTRAUVDITLUU

Tumsmassuleglsiteandiasudaluvinfiiune (sulfite oxidation) 8@5IAS
J a o v " a a aaa P N I'd =2 <,
demaandlauaziisuhnudanmaialjisevesladondsliy  (so ) Tudlu
= @ -2 P +2 @ a _a
lodangama (SO ,) losdi co ™ luamiselinien (catalyst)
+2
CcO

2Na,SO, + 0, ---> 2Na,SO0,

Togfieandiau 1 un./a. whufn3enwadnu Na,S0, 7.88 un./a. lums
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Atmospheric pressure (Sl units)?

QmﬂNﬁﬁﬂ'\ﬁﬂ']ﬂﬂWW?ﬁBﬂa’lﬂﬂﬂ

MANUIN V.

Elevatlon above sea

Almospherlc pressure®

Expressed ss a column of

Specliic welght (y) of alr

level, m kPa Vater, m Mercury, mm at 20°C, kN/m?3¢
0 101.3 10.33 760 0.0118
500 95.6 9.74 717 0.01114
1000 20.1 9.19 676 0.0105
, 1500 84.8 8.64 636 0.0099
' 2000 79.8 8.13 598 0.0093
2500 78.3 e 550 0.0085
3000 70.3 7.7 527 0.0082.
3500 66.1 6.74 496 .0.0077

¢ From Sanks, R. L., G. Tchobanoglous, D. Newten, B. E. Bossarman II, and G. M.
Station Design, Bullerworths, Sloneham, MA, 1589,

% Slorms commonly reduce almospheric pressure by about 1.7%.

¢ Al other temperalures and pressures uss Pivi/K,

Kelvin ("C + 273)."

Jones (éds.): Pumping

= Pava/Ky where p is pressure, v Is volums, and K Is degrees
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NMANUIN A.

ANNTNYUYDIBDNTLAUATAIBUINTNIIEA )

Dissolved-oxygen concentration in waler as a function of temperature and
salinity (barometric perssure = 760 mm Hg)?

Dissolved-oxygen concertration, mg/L
Sellnity, parts per thousand
Temp, -

C 0 5 10 15 20 25 30 35 40 45
0 14.60 14.11 13.64 1318 12.74 12,31 11.90 11.50 1114 10.74
1 14.20 13.73 13.2% 12.83 12.40 11.98 13.58 11.20 10.83 10.45
b 13.81 13.36 12.91 12.49 12.07 11.67 11.29 10.91 10.85 10.20
3 13.45 13.00 12.58 12.16 11.76 1538 11.00 10.64 10.29 9.95
4 13.09 12.67 1825 11.85 11.47 11.09 10.73 10.38 10.04 9.71
5 12.76 12.34 11.94 11.56 11.18 10.82 10.47 10.13 9.80 9.48
6 12.44 12.04 11.65 11.27 1091 10.56 10.22 9.89 9.57 9.27
7 12.13 11.74 11.37 11.00 10.65 10.31 9.98 9.66 9.35 9.06
8 11.83 11.46 11.08 10.74 10.40 10.07 8.78 9.44- 9.14 8.85
9 11.55 11.19 10.83 10.49 10.16 9.84 253 9.23 8.94 8.66

10 11.28 10.92 10.58 10.25 9483 9.62 932 9.03 8.75 8.47

11 11,62 10.67 10.34 10.02 9.71 9.41 9.12 8.83 8.56 8.30

12 10.77 10.43 10.11 9.80 9.50 9.21 . 8.92 8.65 8.38 8.12

13 10.53 10.20 9.89 959 s 9.01 8.74 8.47 8.21 7.95

14 10.29 9.98 9.68 8.38 QLG 8.82 B8:55 8.30 8.04 7.80

15 10.07 877 9.47 8.18 8.21 8.64 8.38 B.18 7.88 7.65

16 9.86 9.56 928 .00 8.73 8.47 8.21 7.97 7.73 7.50

17 9.65 9.36 9.09 8.82 8,55 8.30 8.05 7.81 7.58 7.36

18 9.45 9.4F 8.90 8.64 (: ok 8.14 7.80 7.66 7.44 7.22
19 9.26 8.99 B3 . 8.47 *8.22 7.98 Ei15 7.52 7.30 7.09

20 9.08 8.81 8:56 8.31. 0% Y 1783 7.60 7.38 T.17 6.96

21 8.90 8.64 8.39 8.15 7.91 7.69 7.48 7.25 7.04 6.84

22 B8.73 8.48 8.23 8.00 102 7.54 J.38 .12 6.91 6.72

23 8.56 8582 8.08 7.85 7.93 bl 720 6.99 6.79 6.60

24 8.40 B8.16 7.93 13 7.49 7.28 7.07 6.87 6.68 6.49

25 8.24 8.01 7.78 G .38 - T3 6.95 ©.75 6.56 6.38

26 8.09 7.87 7.65 7.44 N7 .23 7.03 663 6.64 6.46 6.23

27 795 FI1S T S 710 6.1 6.72 53 8.35 6.17

28 7.81 7:59 7.38 7.18 6.28 5.79 6.61 6.42 B.25 6.03

29 #8617 7.46 7.26 7.06 687 6.68 6 50 6.32 6.15 598

30 7.54 793 ¢ N 6.94 B:7S G ar 6.39 6.22 6.05 5.89

31 7.41 7.24% 72.02 683 6.65 6.47 6.29 612 5.96 5.69

32 7.29 7.09 6.90 6.72 6.54 6.36 6.19 6.03 5.87 5.71

33 717 6.58 6.79 6.61 £ 44 6.26 e 5.94 578 5.63

34 7.08 6.86 6.68 651 603 - e 601 5185 569 5.54

35 6.93 6.75 6.58 6.40 6 24 “607 392 5.75 561 548

.36 6.82 6.65 6.47 6.31 614 588 5.83 568 5.53 5.39

a7 6.72 6 54 6.07 621 6 C5S 589 S:74 5.59 545 5.81

3 6.61 6.44 6.28 612 5¢h 58t 5656 551 587 524

39 6.51 6.34 6.18 603 587 572 558 5 44 530 5.16

40 6.41 6.25 6.09 584 3.79 5.64 5:80 5.36 5.22 5.09

* From Colt, J.© "Comiputation ol Dissolved Gas Concentralians in YWater ns Funclions ol Temparaluta, Salinily, andg

Pressura,” Amarican Flshenas Socisly Special Pubication 14, Bethesda, A0, 1984
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MANUIN .

= s (4 a Cd
msatenzisduuunslvenasdaljnsel

a I'd 2 a s o c} U o
HamIeNzigULuumsinazasinlfnsahuden uaasluzuin o.1 Tagamsi
Wz NTUBENTINGILAEABE 1aAaIBENE UUY sinusoidal 693U NNUANGINAY
Tuudazganndu asundunanudsurewauralludwinsal Nnanvucaatl @anso
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< Qs e ) .:} = ' ci' 1 Qs
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MINN 2.1 ANNFNNUSITUINE K a gt nsaiuvuniudeunudanangininaaljnsel

AANNAY 0.25 115

K,a (20°C)
Q U, =0.01 | U;=0.02 | U;=0.03 | U;=0.04 | U;=0.05 | U; =0.10
25 14.79 21.11 83.85 38.15 41.48 -
50 13.34 20.57 32.79 35.67 41.46 -
75 12.11 24.54 30.11 32.28 57.00 -
100 16.30 20.65 8241 35.69 42.91 83.08
150 15.70 25.93 29.71 36.22 48.65 87.02

MINT 2.2 ANNFNWUSTEVINA K, a vasiaufnsaluunnudeunusanieininaaljneel

AONUGY 0.50 115

K,a (20°C)
Q Ug; = 0.01 | U;=0.02 | U; =0.03 | U;=0.04 [ U;=0.05| U; =0.10
25 14.65 24.72 30.09 36.10 - =
50 18.11 19.14 33.24 38.20 52.27 -
75 15.58 25.38 26.90 41.46 60.37 -
100 21.76 2701 29.44 41.42 51.30 -
150 13.76 20.19 21.20 25.54 42.93 89.88

MINN 2.3 ANUFNRUSITUINA K, a a30vunsaluuinudeudiudandretindasuinsel

feNNeY 0.75 W5

K,a (20°C)
Q U, =0.01 | U;=0.02 | U;=0.03 | U;=0.04 | U, =0.05| U; =0.10
25 13.86 21.67 32.47 - - -
50 14.98 22.39 31.16 35.41 50.53 -
5 16.13 14.01 25.16 32.70 40.33 -
100 16.31 18.72 33.80 44.69 47.78 84.79
150 14.90 18.56 217.84 39.70 43.81 75.84
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MG 2.4 anuFURUSIEWINA K, a 2ansunsaluuniudsunudananeidnaainsel

P )
finnuey 1.00 w3

K,a (20°C)
Q U, = 0.01 | U, =0.02 | U;=0.03 | U;=0.04 | U, =0.05 | U; =0.10
25 14.66 23.17 30.56 - = ~
50 18.82 26.71 39.49 42.20 45.01 -
75 11.82 21.24 24.57 33.59 45.66 -
100 13.28 18.17 24.60 39.93 48.10 86.63
150 15.97 18.24 27.91 34.65 44.60 91.79

MR 2.5 enuFuRuSIEem K, a sastelfnssivutiudsunuanuduludeljnsain

s @

a9
ehshdainsal 25 ansaarlug
K,a (20°C)
P U, =0.01 | U,=0.02 | U;=0.03| U;=0.04 | U;=0.05 | U; =0.10
0.25 14.79 21.11 33.35 38.15 41.48 -
0.50 14.65 24.72 30.09 36.10 - .
0.75 13.86 21.67 32.47 - = “
1.00 14.66 23.17 30.56 - - X
MR 9.6 ANuFNRUSIEWING K, a °z|m6'\1ﬂﬁnm‘mumuﬁﬂuﬁumwé’ﬂuﬁ'\aﬂﬁnstﬁﬁ 00!
Hedhdalnsel 50 aasaanlan
K,a (20°C)
P U, = 0.01 | U, =0.02 | U; =0.03 | U;=0.04 | U; =0.05 | U;=0.10
0.25 13.34 20.57 32.79 35.67 41.46 -
0.50 15.11 19.14 33.24 38.20 52.27 o
0.75 14.98 22.39 31.16 35.41 50.53 -
1.00 18.82 26.71 39.49 42.20 45.01 -
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MINA 2.7 enuduiussiuie K, a essfelfnssiuuinudsuiuamaduludi fnseifsas
whghdainsal 75 aasaalag
K,a (20°C)
P U; = 0.01 | U;=0.02 | U;=0.03 | U, =0.04| U, =0.05| U, =0.10
0.25 12.11 21.54 30.11 32.28 57.00 =
0.50 15.58 25.38 26.90 41.46 60.37 -
0.75 15.13 14.01 25.16 32.70 40.33 -
1.00 11.82 21.24 24.57 33.59 45.66 =
MaNd 9.8 enuduiusTheem K a sasdalfnsaluurnudeusvemasuluseinsoifisen
ehhdafnsel 100 aasaanila
K.a (20°C)
P Ug = 0.01 | 'U;/=0.02 | U, =0.03 | U, =0.04 | U, =0.05| U, =0.10
0.25 16.30 20.65 32.31 35.69 42.91 83.08
0.50 21.76 27.01 29.44 41.42 51.30 -
0.75 16.31 18.72 33.80 44.69 47.78 84.79
1.00 13.28 18.17 24.60 39.93 48.10 86.63
maNf 2.9 enuduRusszied K a yasdeunsalvuudsuruanuduludafnselisas
Seihdafnsel 150 ansaasalaa
K,a (20°C)
P U; = 0.01 | U; =0.02 | U; =0.03 | U, =0.04 | U, =0.05 | U,=0.10
0.25 15.70 25.93 29.71 36.22 48.65 87.02
0.50 13.76 20.19 21.20 25.54 42.93 89.88
0.75 14.90 18.56 27.84 39.70 43.81 75.84
1.00 15.97 18.24 27.91 34.65 49.60 91.79




MINN .10

ANNFUNUS IV INUSINUDBNTLRUN NN UNAINDNTIN T

whaadfnenl 150 dasaazalas , ANuEIMIT 0.01 WesHaIwd

109

Time OXYGEN (g/1)

(min) P=0.25 P=05 P=0.75 P=1.00
0 _ - - i
1.5 7.87 9.90 15.48 15.74
3.0 15.23 18.27 25.38 25.76
4.5 17:13 1967 27.92 30.96
6.0 18.02 24.11 34.39 31.85
7.5 18.53 29.06 33.12 38.83
9.0 1946 29 .28 31.35 37.94

MTNN .11

ANNFNNUSTEUINUI N UDDNTLRUNSNN U DNTINSIYLN

whowlfnsal 150 dassaralus , a5y 0.02 WATABIUIT

Time OXYGEN (g/1)

(min) P=0.25 Flo5s P=0.75 P =1.00
0 - o N _
1.5 17.89 20.43 22.34 24.62
3.0 29.44 31.60 36.04 37.44
4.5 33.25 34.77 37.82 42.00
6.0 37.06 40.10 44.29 53.43
7.5 38.83 40.99 49.87 57.61
9.0 39.72 43.27 49.37 58.76




MINN .12

ANNFUWUSTENINUSI BN TR UNIMAUNTBASINSTIEN

whdufnsal 150 dasdaralue , Anu3iing 0.03 wasaaNnd

110

Time OXYGEN (g/1)

(min) P=0.25 P=0.5 P=075 P =1.00
0 - = — s
1.5 22.46 32.61 20.68 31,28
3.0 32.99 41.50 36.68 51.78
4.5 40.10 47.72 43.91 57.99
6.0 45.30 54.44 53.43 65.36
1.5 50.13 62.94 57.74 73.23
9.0 50.13 64.21 60.66 72.34

MINN .13

ANUTNNUSTEUINUSINUDBNFRUN SN AU TIBHINSTEL

ehoslfnsal 150 dnsaasalus , ANNEIAIY 0.04 aSHadI W

Time OXYGEN (g/1)

(min) P=0.25 P=0.5 P=0.75 P =1.00
0 f s 5 K
1.5 26.02 43.27 37.05 42.01
3.0 38.07 54.82 58.38 62.94
4.5 47.46 61.55 70.18 75.25
6.0 53.93 66.88 81.47 85.91
7.5 58.38 70.05 87.56 92.13
9.0 60.91 78.22 89.21 95.43




MTNN .14

ANNFUNUSSeINUS I AUBNTRUNMSMA VNN ATINTINELN

whosdinsal 150 dasaazilas , ANNEIMT 0.05 WASHDIUT

Time OXYGEN (g/1)

(min) P = 0.25 P=0.5 P=0.75 P =1.00
0 = = =2 o
1.5 25.63 40.23 £2.77 39.97
3.0 43.27 62.56 66.62 67.90
4.5 54.44 70.94 79.31 87.56
6.0 58.63 82.11 88.83 98.35
7.5 62.69 85.66 94.50 103.68
9.0 63.96 88.45 98.86 108.63

MINN .15

ANNFNNUSTLHINUSNIAUBBNTLRUNDLNAUIAINDNTINTNYUN

whosufnsal 150 dnseamalus , @NNEINY 0.10 eI

Time OXYGEN (g/1)

(min) P =0.25 P=0.5 P=0.75 P=1.00
0 = % S 2
%5 68.90 71.16 67:13 52.66
3.0 94.67 118.27 98.86 9794
4.5 5 140.99 = 140.74
6.0 = 152.16 = &
7.5 = 158.88 = =
9.0 = 163.83 = -




MMM .16

ANUFNNUSTZN TN K, a 2e909uinsaluuinudausuanudhiyg

]
Y

naaMsNeinaslfnsal 25 dnsnanlug

K;a (20°C)

U, P =0.25 P=0.5 P=0.75 P =1.00
0.01 14.79 14.65 13.86 14.66
0.02 21.11 24.72 21.67 23.17
0.03 33.35 30.09 32.47 30.56
0.04 38.15 36.10 - =
0.05 41.48 - - -
0.10 - - - -

MINN .17

ANNFNRUSIENINM K, a gasnsufnsaluvuiudeuiuanuchmeg

1
[

naenMsItUgnsel 50 dasaaralua

K,a (20°C)

U, P=0.25 P=0.5 P=0.75 P =1.00
0.01 13.34 15.11 14.98 18.82
0.02 20.57 19.14 22.39 26.71
0.03 32.79 33.24 31.16 39.49
0.04 35.67 38.20 35.41 42.20
0.05 41.46 52.97 50.53 45.01
0.10 - - - -

MINN .18

ANUFNRUTIENINGD K, a savdalfnsaliutnudsuruanuiing

A el 1 g’ Y a = 1 Q'J
naaMsneienalgnsal 75 aasaaralag

K;a (20°C)

U, P=0.25 P=0.5 P =0.75 P=1.00
0.01 12.11 15.58 15.13 11.82
0.02 21.54 25.38 14.01 21.24
0.03 30.11 26.90 25.16 24.57
0.04 32.28 41.46 32.70 33.59
0.05 57.00 60.37 40.33 45.66
0.10 - - - -
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MINN .19 ANNFNRUSIENING K, a aassunsaluvuiudeusuanudiig

naaIMsNeunalinsal 100 aasaarilug

K;a (20°C)

U, P =0.25 P=0.5 P = 0.75 P = 1.00
0.01 16.30 21.76 16.31 13.28
0.02 20.65 27.01 18.72 18.1%
0.03 22.31 29.44 33.8 24.6
0.04 35.69 41.42 44.69 39.93
0.05 42.91 51.30 47.78 48.10
0.10 83.08 - 84.79 86.63

MINA 2.20  ANNFNRUSTENING K, a 2a9iUnsaluuuiudeusuanucig

naasIMseenaslinsal 150 dnsaazilug

K;a (20°C)

U, P =0.25 P =0.5 P =0.75 P =1.00
0.01 15.70 13.76 14.90 15.9%
0.02 25.93 2019 18.56 18.24
0.03 29.71 21.20 27.84 27.91
0.04 36.22 25.54 39.70 34.65
0.05 48.65 42.93 43.81 49.60
0.10 87.02 89.88 75.84 91.76

MINN .21 ANNFNAUSIENINAD K, a gavdvdfnsaluuinudsusvanud$ifig

AONUOU 0.25 115

K,a (20°C)

U, Q=251/hr | Q=501/hr | Q=751/hr |Q =100 I/hr|Q = 150 I/hr
0.01 14.79 13.34 12:11 16.30 15.70
0.02 2111 20.57 21.54 20.65 25.93
0.03 93.35 32.79 30.11 32.81 29.71
0.04 38.15 55.87 32.28 35.69 36.22
0.05 41.48 41.46 57.00 42.91 48.65
0.10 - - - 83.08 87.02
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MINA 2.22  ANNFUWUSITNINGD K, a sastslfnsaluvniudeusvanudiig

ANNAYU 0.50 15

K,a (20°C)

U, Q=251/br | Q=501/hr | Q =75 1/hr [Q = 100 I/hr|Q = 150 I/hr
0.01 14.65 15.11 15.58 21.76 13.76
0.02 24.72 19.14 25.38 27.01 20.19
0.03 30.09 33.24 26.90 29.44 21.20
0.04 36.10 38.20 41.46 41.42 25.54
0.05 - 5897 60.37 51.30 42.93
0.10 - - - - 89.88

MINN 2.23  ANNFNRUTIZNINGT K, a 2av0vnsaluvvivdsunuanaus$iig

NPNNAU 0.75 U5

K,a (20°C)

U, Q=251/hr | Q=501/hr | Q =751/hr [Q =100 I/hr|Q = 150 I/hr
0.01 13.86 14.98 15.13 16.31 14.90
0.02 21.67 22.39 14.01 18.72 18.56
0.03 32.47 31.16 25.16 33.80 22.84
0.04 - 35.41 32.70 44.69 39.70
0.05 - 50.53 40.33 47.78 43.81
0.10 - - - 84.79 75.84

TN 2.24  enuduRuSIEING K, a vasdafnsaluuuiudeuiuanudaieg
e 1.00 19
K,a (20°C)

U, Q=251/r | Q=501/hr | Q =751/hr [Q = 100 I/hr|Q = 150 I/hr
0.01 14.66 18.82 11.82 13.28 15.97
0.02 23.17 26.71 21.24 18.17 18.24
0.03 30.56 39.49 24.57 24.60 27.91
0.04 - 42.20 33.59 39.93 34.65
0.05 - 45.01 45.66 48.10 49.60
0.10 - - - 86.63 91.76
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wamANNFuRUssEnIueasnmanuanusIMgludaljisenvienuau 0.25 ns

Ug(m/s) dB(mm.)
25 1/hr. 50 1/hr. 75 1/hr. 100 1/hr. 150 1/hr.
0.01 2.3 212 2.4 2 2.0
0.02 2.7 2.8 2.8 2.9 4.0
0.03 3.2 3.0 3.4 3.4 3.7
0.04 3.2 3.2 3.2 3.5 4.1
0.05 3.6 3.7 3.6 4.1 3.8
0.1 4.0 4.2 4.2 4.4 4.5

MINN .26

udaaNNFuRuSsEnInmnanasmenuanuEIMyludsljiseannenseu 0.25 15

Ug(m/s) dB(mm.)
25 1/hr. 50 1/hr. 75 1/hr. 100 1/hr. 150 1/hr.
0.01 2.70 3710 2.90 3.30 2.90
0.02 3.10 4.00 2:.70 3.20 3.00
0.03 3.20 3.10 3.20 3.50 3.00
0.04 3.10 3.80 3.50 3.60 3.70
0.05 3.70 4.10 4.30 3.70 3.20
6.3 5.40 5.00 4.20 4.80 5.23

MINN .27

uaaANNFNRUS ST INTINaWasmBnuaNNEIMF lud §Asenenseu 0.25 s

Ug(m/s) dB(mm.)
25 1/hr. 50 1/hr. 75 1/hr. 100 1/hr. 150 1/hr.
0.01 2.20 1.90 2.10 2710 1.90
0.02 1.70 2.20 2.20 2.00 2.60
0.03 3.60 4.00 3.60 4.70 3.80
0.04 3.40 3.50 3.10 3.70 4.10
0.05 3.40 3.80 3.80 3.50 4.20
0.1 4.30 4.20 4.10 4.10 4.30




MINN 2.28  wdmaNNFUNUSIEHINTINaWBIMTIUeNSIMYludUSnHenuey 0.25 11

Ug(m/s) dB(mm.)
25 1/hr. 50 1/hr. 75 1/hr. 100 1/hr. 150 1/hr.
0.01 2.80 2.70 3.10 3.10 2.40
0.02 3.70 3.70 3.70 2.60 3.40
0.03 4.20 3.50 3.10 3.80 3.10
0.04 4.20 3.30 4.00 3.30 4.20
0.05 4.10 3.90 3.50 3.80 4.70
0.1 4.20 4.60 4.10 4.10 4.80

MINA .29  UFMNANNTUNUSIZNIWNA) Oxygen Transfer Efficientcy (OTE) fiu

U < o ct' s '
MANULIINY (Ug) NANNAUAN 9
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P U;=0.01 | U;=0.02 | U;=0.03 | U;=0.04 | U,=0.05 | U, =0.10
Atmosphere 7.84 T.12 6.6 6.48 6.21 5.74
0.25 9.8 8.9 8.24 8.1 7.76 717
0.50 11.81 10.67 9.9 9.72 9.31 8.6
0.75 13.76 12.43 11.52 14.85 10.87 10.03
1.00 15.7 14.23 13.17 12.97 12.42 11.47
M5 2.30 uammmﬁuﬁuﬁ%winm Aertion Efficientcy (SAE) AU
emudiig (Uy) Aenuduee g
P U; =0.01 | U;=0.02 | U;=0.03 | U,=0.04 | U,=0.05 | U, =0.10
Atmosphere 4.5 5.22 5.41 5.48 5.49 5.41
0.25 417 3.3 8.01 3.14 3.13 2.95
0.50 2.29 2.24 2.16 2.09 2.08 1.93
0.75 1.97 1.89 1.81 1.75 1.74 1.6
1.00 1.83 1.74 1.65 1.59 1.58 1.45




MINN .31 UIMIANNFUWUTIENTINA Oxygen Transfer Rate favSanasvasdaufnsaifiu

U < o Py [ v
MANNINMY (Uy) NANNAUAN )

P U;=0.01 | U,;=0.02 | U;=0.03 | U;=0.04 | U,=0.05 | U, =0.10
Atmosphere 0.1 0.19 0.27 0.35 0.42 0.77
0.25 0.13 0.24 0.34 0.44 0.53 0.96
0.50 . 0.16 0.29 0.41 0.52 0.63 1.16
0.75 0.18 0.33 0.48 0.61 0.74 1.35
1.00 0.21 0.38 0.54 0.7 0.87 1.54

MINN 2.32  ANNANWUSIENINAURRYBI K, a Auanudidng

Tunsugnsal

UG ( m/s) |KLa(h-1) ([KLa (h-1)
0.01 15.14| 0.00420556
0.02 21.46| 0.00596111
0.03 29.84 0.00828889
0.04 36.87| 0.01024167
0.05 47.6( 0.01322222
0.1 85.57| 0.02376944
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Neaalfnsal 100 aasaarlus a3 idn 0.02 wasdadnd  enueuluda

Ufjnsal 0.25 s

TIME (sec) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165
DO (mg/1) | 3.90 | 4.00 | 4.60 | 5.40 | 6.00 | 6.40 | 6.70 | 7.00 | 7.10 | 7.20 | 7.25 | 7.40
TIME (sec) 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600
DO (mg/1) | 7.40 | 7.40 | 7.40 | 7.40 | 7.40 | 7.40 | 7.40 | 7.40 | 7.40 | 7.40 | 7.40

<
MINN .34

= v - ¥ a4 v ra o o
mmﬂaauuﬂaqmwmuﬁuwmaanmw'ummmnﬂaamauLLaumamumﬂgniniwamw

Nahhaelfnsal 100 dasdazilus Iy 0.03 wasaednd anueulud

Ujnsal 0.25 113

TIME (sec) 0 15 30 45 60 75 90 105 [ 120 | 135 | 150 | 165
DO (mg/1) | 3.60 | 4.20 | 5.20 | 6.20 | 6.80 | 7.40 | 7.70 | 8.00 | 8.10 | 8.20 | 8.30 | 8.35
TIME (sec) | 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600
DO (mgs1) | 8.40 | 8.40 | 8.40 | 8.40 | 8.45 | 8.45 | 8.45 | 8.50 | 8.50 | 8.50 | 8.50

|
MINN .35

= % a 4 P v e o o
mstﬂaauuﬂmmwmuﬁuﬂaqaanmwwmmmnﬂaamauuamuamumﬂgnifﬁwamw

einnafnsal 100 dasaazalus @Eaihe 0.04 wesaaind  enueuluds

Ufjnsal 0.25 135

TIME (sec) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165
DO (mg/1) | 4.50 | 5.00 | 5.60 | 6.60 | 7.10 | 7.50 | 7.70 | 7.80 | 8.00 | 8.00 | 8.00 | 8.00
TIME (sec) | 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600
DO (mg/1) | 8.05 | 8.05 | 8.05 | 8.05 | 8.05 | 8.05 | 8.05 | 8.05 | 8.05 | 8.05 | 8.05

P < £4 = s C ” o o o
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Neinasljnsel 100 dasaamilin ANGIE 0.05 wasaaind  enuauluds

Ujnsal 0.25 15

TIME (sec) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165
DO (mgs1) | 3.60 | 5.00 | 6.00 | 7.00 | 7.50 | 7.80 | 7.90 | 8.00 | 8.10 | 8.10 | 8.10 | 8.10
TIME (sec) | 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600
DO (mg/1) | 8.10 | 8.10 | 8.10 | 8.10 | 8.20 | 8.20 | 8.20 | 8.20 | 8.20 | 8.20 | 8.20
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Tusaugnsel 0.25 15

TIME (sec) 0 15 30 45 60 75 90 105 [ 120 | 135 | 150 | 165
DO (mg/1) | 0.60 | 1.20 | 2.40 | 3.60 | 4.40 | 5.20 | 5.80 | 6.20 | 6.60 | 6.80 | 7.00 710
TIME (sec) | 180 | 195 | 210 | 225 [ 240 | 300 | 360 | 420 | 480 | 540 | 600
DO (mg/1) | 7.20 | 7.20 | 7.30 | 7.30 | 7.40 | 7.40 | 7.40 | 7.40 | 7.40 | 7.40 | 7.40
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Tusaufnsal 0.25 15

TIME (sec) 0 15 30 45 60 75 90 105 [ 120 | 135 | 150 | 165
DO (mg/1) | 0.20 | 1.00 | 2.40 | 3.60 | 4.80 | 5.50 | 6.10 | 6.50 | 6.80 | 7.00 | 7.20 7.30
TIME (sec) | 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600
DO (mg/1) | 7.40 | 7.40 | 7.40 | 7.50 | 7.50 | 7.60 | 7.60 | 7.60 | 7.60 | 7.60 | 7.60
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Tussufnsal 0.25 15

TIME (sec) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165
DO (mg/1) | 0.20 | 1.60 | 2.40 | 4.10 | 6.20 | 7.00 | 7.40 | 7.80 | 8.00 | 8.10 | 8.20 8.20
TIME (sec) | 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600
DO (mg/1) | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30

|
MINN .40

d o o [ a @ o
ﬂ‘lilﬂﬂﬂuuﬂﬂﬁﬂ'ﬂm?j’uﬁ’uﬂ aNDaNULAIUY a\iuﬂlq'}nﬂaa\i?‘h\iﬂmzsﬁﬂj a(ﬂ{maNW‘uﬂﬂﬂgﬂﬁtﬁ

dao v LI . T a 2 o " a P v
ﬂaﬂi’]a'\ﬂu"tﬁ’lfNﬂ{]nsni 100 aﬁiﬁlaﬁ’ﬂ:&lﬂ ﬂ')‘]l%'lﬂ']?f 0.05 tNOINDIUIMN ﬂ')ﬁuﬂu‘lu

Tudaugnsal 0.25 g

TIME (sec) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165
DO (mg/1) | 0.20 | 2.30 | 4.30 | 5.90 | 6.80 | 7.40 | 7.70 | 7.90 | 8.05 | 8.20 | 8.20 8.20
TIME (sec) | 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600
DO (mg/1) | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30 | 8.30
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Tusaufnsal 0.25 15

TIME (sec) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165

DO (mg/1) | 0.50 | 1.20 | 2.10 | 3.50 | 4.40 | 5.20 | 5.80 | 6.20 | 6.50 | 6.80 | 6.90 | 7.00

TIME (sec) | 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600

DO (mgs1) | 7.10 | 7.20 | 7.20 | 7.20 | 7.20 | 7.20 | 7.20 | 7.20 | 7.20 | 7.20 | 7.20

&l o v W a & o o a4 @
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Tusaufnsal 0.25 15

TIME (sec) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165

DO (mg/1) | 0.40 | 1.50 | 2.20 | 3.60 | 4.50 | 5.10 | 5.60 | 6.00 | 6.20 | 6.40 | 6.60 | 6.80

TIME (sec) | 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600

DO (mg/1) | 6.80 | 6.90 | 6.90 | 7.00 | 7.00 | 7.00 | 7.00 | 7.00 | 7.00 | 7.00 | 7.00

™ | o > '’ & 0 [ " @ a
MINn 2.43 msudsuwlaeuciuraseaniiaurenhnneassiuanssgmansiilothudafnsal

d o v R S T a 3.2 e o 3ien o Y
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Tudsufnsal 1.00 3

TIME (sec) 0 15 30 45 60 75 90 105 { 120 | 135-] 150 { 165

DO (mg/1) | 0.50 | 2.00 | 3.20 | 5.50 | 7.00 | 8.20 | 9.00 | 9.60 | 9.80 [10.00/10.20|10.20

TIME (sec) | 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600

DO (mg/1) |10.20{10.20/10.20/10.20{10.20{10.20/10.20{10.20|/10.20{10.20]/10.20

3] o v = ¥ D) @ d v v oa
M3 944 Mswdsuwlasenuiiurasesnfouranhnnaassiensymaasidashudelinsel

d o v 4 v ra a v d o " a P )
naaneiEowjnsel 250 dasdamlue ASINY 0.05 wasdaInd anuauly

Tudaufnsal 1.00 11§

TIME (sec) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165

DO (mg/1) | 0.50 [ 5.00 | 8.00 | 9.00 | 9.50 | 9.80 |10.00|10.20[10.30/10.30|10.40|10.40 .

TIME (sec) | 180 | 195 | 210 | 225 | 240 | 300 | 360 | 420 | 480 | 540 | 600

DO (mg/1) 110.50/10.50{10.50]/10.50/10.50/10.50{10.50]/10.50]/10.50({10.50]/10.50




i 'awqaon'smunﬂnmaﬂ

CHULAI:ONGKORN Univesity - e



Q = 25 VIhr P = 0.25 Bar 12_‘2
Vi = 0.30 m/s c* = 9.68 mg/l

Us = 0.01 m/s ds = 2.3 mm

Temp.= 28.5 'C K.a=14.79h" (20 'C)

RUN NO.1 -
| 1000 |
Sample Time Na2503 (mg/1) ,
‘ 800 ¢ |
1 0 831 -
-2 600 |
2 6 575 - y=-23.217x + 694
.8 400 -}
3 12 392 ! ,2
Z 200 |
4 18 262 ! -
i o | , , hd .
5 24 154 ; ,
. e oa | 0 10 20 30 40
2 e o= “ TIME (MIN)
Q =.25  Whr P = 0.25 Bar
Vi = 0.30 m/s c* = 9.68 mg/l
Us = 0.02 m/s ds = 2.7 mm
-1
Temp.= 28.5 'C K,a=21.11h (20 'C)
: G 1
RUN NO.2 f ‘
Sample Time | Na2S03 (mg/1) i 1000 ;
1 0 880 : soo ¥
2 6 426 8 600 — ’
& L
3 12 196 2 400 | =-32.883x + 611.33
4 18 30 : 200 ,“
5 24 20 0, el T e NN s S L
. e e 0 10 20 30 40
> i o TIME (MIN) \
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Q =25 I/t P = 0.25 Bar
Vi ='0.30 m/s c* = 9.59 mg/I
Us = 0.03 m/s ds = 3.2 mm
Temp.= 29 'C K,a=33.35 h (20 C)
RUN NO.3
‘ 1000 -
Sample Time Na2803 (mg/1) 5 pt
; 800 |- ‘
1 0 863 P
E 600 |
2 6 563 o4 y=-52.667x + 879 (
| © 400 + S !
3 12 247 | 2
i Z 200 -f
4 18 20 i
| 0 i ® & *
5 24 20 1 ‘
. - s “ 0 10 20 30 40
i TIME (MIN)
7 36 20 ,
Q = 256 "Whr' P = 0.25 Bar
V. = 0.30 m/s c* =9.68 mg/l
Us = 0.04 m/ss de =3.2 mm
Temp.= 28.5 'C K,a=38.15h " (20°C)
RUN NO.4 [ g
| i
Sample Time Naz2S03 (mg/1) | 1068 =
1 0 874 {GKORMN, W i
L%
2 6 499 ' 5 600 - ,
3 12 143 : g 480 y = -59.333x + 855
4 18 20 [ & 200 4 ;
5 24 20 | 0 : i o o iy
6 30 20 ! 0 10 20 30 40
TIME (MIN)
7 36 20




Q = 25 I/hr P = 0.25 Bar
Vi = 0.30 m/s c* =9.59 mg/l
Us = 0.05 m/s ds =3.6 mm
Temp.= 29 'C K.oa=41.48h (20 C)
RUN NO.5
Sample Time Na2S03 (mg/1)

1 0 865

2 6 414

3 12 26

4 18 20

5 24 20

6 30 20

7 36 20
Q = 25 Ilhr P = 0.25 Bar
Vi = 0.30 m/s c* =9.68 mg/I
Us = 0.10 m/s ds = 4.0 mm
Temp.= 28.5 'C Ka= -  hratee=ss

RUN NO.6
Sample Time Na2803 (mg/1)

1 0 848

2 6 20

3 12 20

4 18 20

5 24 20

6 30 20

7 36 20
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Na2803 (mg/1)

1000

800

600

400

200

= -64.667x + 802

} ® »

10 20

TIME (MIN)

30

40

Na280s (mg/1)

1000

800

600 -

400

200 -

10 20
TIME (MIN)

30

40




Q = 50 I/hr P = 0.25 Bar
Vi = 0.30 m/s c* = 9.68 mg/I
Us = 0.01 mss ds = 2.2 mm
Temp.= 28.5 'C K,a=13.34h " (20 C)
RUN NO.7
Sample Time Na2S03 (mg/1)
1 0 865
2 4 733
3 8 627
4 12 567
S 16 534
6 20 516
7 24 494
Q = 50 1/hr P = 0.25 Bar
Vo = 0.30 m/s c* = 9.68 mg/I
Us = 0.02 m/s ds = 2.8 mm
Temp.= 28.5 'C K.a = 20.57 h (20°C)
RUN NO.8
Sample Time Na2S0s (mg/1)
1 0 893
2 4 693
3 8 516
4 12 437
5 16 386
6 20 347
T 24 317

125

Na2803 (mg/1)

1000

800 -

600

400 -

200

y = -20.75x + 808.33

i

* *

10 15

TIME (MIN)

20

25

Na2803 (mg/1)

1000 -

800

600 -

400

200 -

Y = ~32x + 804.67

i ;
t ;

10 15
TIME (MIN)

BARSF SN SIS TS |

20

LER TR ORI

25
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Q = 50 I/he P = 0.25 Bar

Vi = 0.30 m/s c* = 9.59 mg/l

Us = 0.03 m/s ds = 3.0 mm
Temp.= 29 'C K,a=32.79 h (20 °C)

RUN NO.9 !
I 1000
Sample Time Na2S03 (mg/1) | &
800 -
1 0 870 o
¥ 600 |
2 4 520 =
T y = -51.125x + 706
3 8 260 2
z
4 12 111 na
! 0 ! ! L ® L 3 »
b5 16 38 i ' ' ‘
" ey o 0 5 10 15 20 25 |
TIME (MIN) 3
T 24 24 !
Q = 50 I/hr P = 0.25 Bar
Vo = 0.30 m/s c* = 9.59 mg/I
Us = 0.04 m/s ds = 3.2 mm
Temp.= 29.0 'C K,a = 35.67 h (20°C)
RUN NO.10 ! }
Sample | Time | Na2SOs (mg/1) | 1000 3 ;
‘ 3
1 0 893 P ¥iod T
-
2 4 543 T E 600 + : sk
P @ < -55.625x + 748.33
3 8 269 | .8 400
| 8
4 12 98 ‘ Z 200 +
5 16 20 i 0 x ; k™ . *
i
6 20 20 | 0 5 10 15 20 25
E TIME (MIN)
7 24 20
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SRS, |

Q = 50 I/hr P = 0.25 Bar
Vo = 0.30 m/s c* = 9.76 mg/I
Us = 0.05 m/s dn =3.7 mm
<1
Temp.= 28.0 'C Kia=41.46h (20 °C)
} . = - P
RUN NO.11 | i
J 1000 &
Sample Time Na2S03 (mg/1) |
, 800
1 0 953 =
; E 600 -|-
2 4 561 | ~ y = -64.25x + 800.33
3 8 251 B
3
4 12 47 il
5 16 20 1\ 0 I L e ® P
6 20 20 0 5 10 15 20 25
i TIME (MIN)
7 24 20 '
Q =50 Ihr P = 0.25 Bar
Vi = 0.30 m/s c* = 9.76 mg/1
Us = 0.10 m/s ds = 4.2 mm
Temp.= 28.0 'C Ka=-  h (20C)
RUN NO.12 i i N
Sample Time Naz2S0s (mg/1) 1 Shag -
1 0 1306 KOR 4
[
2 4 507 = 180 5
3 8 20 Fal
| % 6500 -+ * §
4 12 20 Lo :
5 16 20 : 0 A,,,u._—‘.w._l‘-mw_.o4‘_4{»“-0“»V---—»g -0-—-—;—7—".»0-»—7.'v-»r04
6 20 20 ; 0 5 10 15 20 25
i TIME (MIN)
i 24 20 l
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Q = 175 lhr P = 0.25 Bar
V. =0.30 m/s c* = 9.68 mg/l
Ua = 0.01 m/s ds = 2.4 mm
~1
Temp.= 28.5 'C K,a=12.11h (20 C)
RUN NO.13 f ' T
j 1000
Sample Time Na2S803 (mg/1)
800 ¢
1 0 833 o
E 600 |- y = -18.833x + 627.67
2 3 573 £ g, SIS
3 6 511 37 e e
L)
4 9 460 G :
5 12 416 | 0 - i f
6 15 401 . 0 5 10 15 20
7 18 388 : TIME (MIN)
- ]
Q = 175 Ihr P = 0.25 Bar
V. = 0.30 m/s c* = 9.68 mg/I
Us = 0.02m/s d =2.8 mm
Temp.= 28.5 'C K,a=21.54 h (20 'C)
RUN NO.14 : e
Sample Time Na2503 (mg/1) B00 Foh v |
1 0 631 | RGN : |
| geoo ¢ ' ’ ; f
2 3 401 £ i |
] " —~ : ~ 400 y= -33.5xv+ 493 v ‘
3 : . |
4 9 200 B : 5 o i
| tote g o |
5 12 147 ; 0 r 1 : !
6 15 117 i 0 5 10 15 20
g s Py j TIME (MIN) |



Q = 175 lhr
Vi = 0.30 m/s
Us = 0.03 m/s

Temp.= 28.5 'C

P = 0.25 Bar

C*

9.68 mg/l
dn = 3.4 mm

K,a=30.11h (20 °C)

RUN NO.15
Sample Time Na2803 (mg/1)
1 0 859
2 3 569
3 6 401
4 9 288
5 12 222
6 15 185
-9 18 166
Q = 75 I/hr P = 0.25 Bar

V.o = 0.30 m/s

Us = 0.04 m/s

Temp.= 29.0 ‘'C

12 )
*
1]

9.59 mg/I1

[=9
]
i}

3.2 mm

K,a = 32.28 h (20°C)

RUN NO.16
Sample Time Na2S03 (mg/1)
1 0 851
2 3 411
3 6 247
4 9 109
5 T2 85
6 15 73
T 18 70
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‘ 1000
3
; 800
-
o .
E 600 y = -46.833x + 700.33
o
3 400
o
N
Z 200 .
i . ®
i 0 { ‘ !
|
} 0 5 10 15 20
! TIME (MIN)
|
L. s
1000
= s00%
2 :
E 600 -+
© 8 :
S 400 + -50.333x + 557.67
o ]
Z 200 -~ 3
0 | i ® ki Ty
0 5 10 15 20
TIME (MIN)
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Q =175 Ihr P = 0.25 Bar
V. = 0.30 m/s c* =9.76 mg/l
Us = 0.05 m/s ds = 3.6 mm
e |
Temp.= 28.0 'C K,a=57.00 h (20°C)
RUN NO.17 i o
| 1000
Sample Time Na2S03 (mg/1) ‘ ¢
800 -}
1 0 893 -
2 600 |
g 3 554 . E
| ) - -88.333x + 807.67
3 6 255 - ; :
4 9 24 2 200 |
5 12 20 1 0 — * -
!
6 15 20 ! 0 10 15 20
| TIME (MIN)
7 18 20 |
Q =175 \I/hr P = 0.25 Bar
Vi = 0.30 m/s ¢* = 9.76 mg/l
Us = 0.10 m/s de =4.2 mm
Temp.= 28.0 'C K.a=- h ' (20 'C)
RUN NO.18 ! 5 )
Sample Time Na2803 (mg/1) ’ 1500
1 0 1321 KOB *
pe i
2 3 571 | 21000 T
3 6 20 = | '
| % 500 - > 4
4 9 20 z g
5 12 20 o Pt it i g i
|
6 15 20 | 0 5 10 15 20
i TIME (MIN)
7 18 20 1\




Q =100 I/hr
Vi = 0.30 m/s
Us = 0.01 m/s

Temp.= 28.0 'C

P 0.25 Bar

9.76 mg/l

*

C

ds = 2.1 mm

=1
K,a=16.30h" (20°C)

RUN NO.19 !
1000
Sample Time Na2503 (mg/1) | :
| 800 ¥ :
1 0 826 e TR e
Low ; ;
2 2 767 &5 y =-25.26x + 815.33 * 1§
| o
3 4 710 | & 7
I =
4 6 666 . % 200 | :
5 8 643 : 0 : f : ; ;
6 10 630 0 2 4 6 8 10 12
? TIME (MIN)
7 12 617 :
Q = 100 1/hr P = 0.25 Bar
V. = 0.30 m/s c* =9.76 mg/l
Us = 0.02 m/s ds =2.9 mm
Temp.= 28.0 'C K.a=20.65h  (20°C)
RUN NO.20 !
|
Sample Time NazS03 (mg/1) | 10007 <
|
1 0 834 | &g pi
e goo ® ¥ = -32x + 764.67
2 2 704 I £ o0 & \
| T P : R e ’'s
3 4 630 | & w0t : e ’
4" 6 576 I g
5 8 540 | 0 x . ; ; i
6 10 518 0 2 4 6 8 10 12
p e s TIME (MIN)
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Q = 100 I/hr P = 0.25 Bar
Vi = 0.30 m/s c* =9.68 mg/l
Us = 0.03 m/s ds = 3.4 mm
=1
Temp.= 28.5 'C K,a=32.31 h (20'C)
RUN NO.21 -
1000
Sample Time Na2S503 (mg/1) Pl
: 800 -|-
1 0 870 o= y = -50.25x + 737.33
=600 |-
2 2 648 E
3 4 514 | g7 " . .
k)
4 6 447 %200 ¢
5 8 403 ? 0~ : % : ' :
6 10 371 0 2 4 6 8 10 12
: TIME (MIN)
i 12 351
Q =100 I/hr P = 0.25 Bar
V. = 0.30 m/s c* =9.68 mg/l
Us = 0.04 m/s ds = 3.5 mm
Temp.= 28.5 'C K,a = 35.69 h ' (20'C)
RUN NO.22 - )
|
Sample Time Na250s (mg/1) o
1 0 862 | ~ 800 !!
2 2 563 . -
b e (R Yy = -55.5x ¥ 663.33
3 4 420 | @ 400}
3 i N 1 ®
4 6 341 ST 2 .o
5 8 291 0 . ! - | , f
6 10 265 } 0 2 4 6 8 10 12
; TIME (MIN)
7 12 247 ’L
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Q =100 I/hr P = 0.25 Bar
V. = 0.30 m/s c* = 9.76 mg/I
Us = 0.05 m/s ds = 4.1 mm
-1
Temp.= 28.0 'C K,a=4291h (20°'C)
RUN NO.23 f M
1000
Sample Time Na2S0s (mg/1) ‘ E
| 800 -|-
1 0 895 |
LS 600 | :
2 2 539 | B9 y = -66.5x + 659
3 4 367 | § 400 f
i .:‘
4 6 273 I % 200 -} *
: . . !
5 8 193 ; 4 : : ‘ , ,
| ‘
I
6 10 140 ;‘ 0 2 4 6 8 10 12
i =
7 12 119 ; TIME (MIN)
Q =100 I/t P = 0.25 Bar
Vo = 0.30 m/s c* = 9.76 mg/1
Us = 0.10 m/s ds = 4.4 mm
Temp.= 28.0 'C K.a = 83.08 b (20°C)
RUN NO.24 } )
Sample Time Na2S0s (mg/1) ’ 1600 -
1 0 1306 NRA \i
- ! S
2 2 554 : 51800
g -
3 4 238 2 e = -128.75x + 792
4 6 39 Loie
5 8 20 0 e ia Bt SR G
6 10 20 0 2 4 6 8 10 12
= TIME (MIN)
7 12 20 ’L
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Q = 150 I/hr P = 0.25 Bar
Vi. = 0.30 m/s c*

1]

9.76 mg/1

Us = 0.01 m/s ds 2.0 mm

Temp.= 28.0 'C K,a=15.70 h ' (20 'C)

RUN NO.25
| 1000
Sample Time Na2S03 (mg/1) w0 + e
1 0 829 -~
! §5600 - > i b4
2 1.5 767 - E
3 3 709 | @Y
| =
! 4.5 694 | %200 |
z
5 6 687 i 0 - : : : L
|
6 7.5 683 | 0 2 4 6 8 10
| TIME (MIN)
7 9 678
Q = 150 I/hr P = 0.25 Bar
Vo = 0.30 m/s c* = 9.68 mg/I
Us = 0.02 m/s ds = 4.0 mm
Temp.= 28.5 'C K.a = 25.93 h  (20'C)
RUN NO.26 i -
Sample Time Naz2S03 (mg/1) ! S
i ° Sin } e doo P P C y = =40.333x + 760.33
= bd * *
3 3 619 : 2 400 + :
4 4.5 589 [ b
|
5 6 559 | 0 b 1 | | \
6 7.5 545 | 0 2 4 6 8 10
i : TIME (MIN)
7 9 538 |




Q = 150 I/hr P = 0.25 Bar
Vi = 0.30 m/s c* = 9.59 mg/I
Us =0.03 m/s ds =3.7 mm
Temp.= 29.0 'C K. =29.71 h (20°C)
RUN NO.27
Sample Time Na2S03 (mg/1)

1§ 0 872

2 1.5 695

3 3 612

4 4.5 556

5 6 515

6 7.5 4717

7 9 477
Q = 150 I/hr P = 0.25 Bar

V.o = 0.30 m/s

Us =0.04 m/ss

Temp.= 28.5 'C

c* = 9.68 mg/]
d = 4.1 mm

-1
K,a=36.22h (20'C)

RUN NO.28
Sample Time Na2503 (mg/1)
1 0 833
2 1.5 628
3 3 533
E:! 4.5 459
5 6 408
6 .5 373
T 9 353
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1000

Na2803 (mg/1)
B (<] el
=) ) =}
5] S 5]
13 8

N

[=]

o
T

(=]

y =-46.333x + 760

4 6
TIME (MIN)

y = -56.333x + 709

*

! 1 ! S

4 6
TIME (MIN)
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Q =150 I/r P = 0.25 Bar
Vi = 0.30 m/s c* =9.68 mg/l
Us = 0.05 m/s ds = 3.8 mm
=
Temp.= 28.5 'C K,a=48.65 h (20 °'C)
"'7‘ s |
RUN NO.29 1 |
1000 :
Sample Time Na2S0s3 (mg/1) 0
800 |
1 0 879 =
- y==75.667Tx + 782
2 1.5 677 By
3 3 538 3400 - . *
4 4.5 450  Za00 |
5 6 417 0 1 x i
6 7.5 385 5 % . . sy |
TIME (MIN) ‘
24 9 375 |
Q =150 I/hr P = 0.25 Bar
Vi = 0.30 m/s c* =9.68 mg/I
Us = 0.10 m/s ds = 4.5 mm
Temp.= 28.5 'C K,a = 87.02 h (20'C)
» ‘
RUN NO.30 | |
Sample Time Na2S03 (mg/1) 1000 ‘
| L 3
1 0 902 10 RiNbog i
e
2 1.5 359 o S i
Ji- = !
3 3 156 | -8 L : |
% . y = -135.33x + 562
4 4.5 20 LU g _ o
5 6 20 0 - i & 9 R U T
6 7.5 20 ? 0 2 4 & 10
! TIME (MIN)
7 9 20 L




Q = 25 I/t P = 0.50 Bar
Vi = 0.30 m/s c* =11.72 mg/1
Us = 0.01 m/s ds = 2.2 mm
Temp.= 28.0 'C K,a=14.65h" (20 C)
RUN NO.31
Sample Time Na2S03 (mg/1)

1 0 865

2 6 557

3 12 339

4 18 209

S 24 55

6 30 20

7 36 20
Q =. 25 Whr P = 0.50 Bar
Vi = 0.30 m/s c* =11.72 mg/1
Us = 0.02m/ss ds =17 mm
Temp.= 28.0 ‘C K. = 24.72 b (20°C)

RUN NO.32
Sample Time Na2S03 (mg/1)

1 0 944

2 6 401

3 12 125

& 18 20

5 24 20

6 30 20

i 36 20
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Na2803 (mg/1)

=-27.267x + 699

! 1

10 20
TIME (MIN)

30

40

y-=~46x + 677

10 20
TIME (MIN)
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Q = 25 I/hr P = 0.50 Bar
VL = 0.30 m/s c* =11.72 mg/I
Us = 0.03 m/s ds = 3.6 mm
=¥
Temp.= 28.0 'C K;a=30.09h (20°'C)
‘ S
RUN NO.33 | 1000
3
Sample Time Na2S0s3 (mg/1) 500 ;
1 0 930 (o
2600 |-
2 6 552 ]
3 12 216 B e
! ]
4 18 20 | %200 |
5 24 20 0 L ® _.. * *
6 30 20 0 10 20 30 40
TIME (MIN)
4 36 20
Q = 25 |I/hr P = 0.50 Bar
Vi = 0.30 m/s c* =11.61 mg/1
Us = 0.04 m/s ds =34 mm
Temp.= 28.5 'C K.a = 36.10 h (20'C)
RUN NO.34
Sample Time Naz2S0s (mg/1) B6o.
1 0 897 SNeos Y
2 6 436 E 600 L
[xd & s B
g o e g 00 + Y = -67.333x + 840
4 18 20 Z g00 £l NG e
5 24 20 . 'i;-'.f.v, 5
6 30 20 0 10 20 40
| TIME (MIN)
g 36 20 1
, -




139

Q = 25 l/hr P = 0.50 Bar
Vi = 0.30 m/s c* = 11.82 mg/I
Us = 0.05m/s ds = 3.4 mm
=]
Temp.= 27.5 'C Ka=- h (20°C)
RUN NO.35 e
| 1000
Sample Time Naz2803 (mg/1) ¢
| 800
1 0 890 -
2600 |
2 6 352 | E
3 12 20 g0 .
4 18 20 . %200 |
|
5 24 20 0 > s ? S © -
6 30 20 0 10 20 30 40
i TIME (MIN) *
7 36 20
Q = 25 Ithr P = 0.50 Bar
V.o = 0.30 m/s c* =11.72 mg/1
Us = 0.10 m/s ds = 4.3 mm
Temp.= 28.0 'C K,a = - h' (20 °C)
RUN NO.36 | B
|
Sample Time Naz2S03 (mg/1) ’ 1600, -
&
1 0 914 DRN:&N
k.
2 6 20 .-
1 [
3 12 20  Gaoo | ’
4 18 20 LR see & ; :
| £
5 24 20 Vr 0 & L & ES ®. 'Y i
| . ;
|
6 30 20 ! 0 10 20 30 40
; TIME (MIN)
7 36 20 5




Q = 50 I/hr P = 0.50 Bar
Vi = 0.30 m/s c* =11.72 mg/I1
Us = 0.01 m/s ds =1.9 mm
Temp.= 28.0 'C K, =15.11 h ' (20 'C)
RUN NO.37
Sample Time Na2S03 (mg/1)
1 0 904
2 4 i
3 8 665
4 12 552
5 16 468
6 20 411
7 24 397
Q = 50 I/hr P = 0.50 Bar
V. = 0.30 m/s c* =11.72 mg/1

Us = 0.02 m/s

Temp.= 28.0 'C

dy =2.2 mm

Ka=19.14 h  (20°C)

RUN NO.38
Sample Time Na2S03 (mg/1)
3 0 953
2 4 612
3 8 415
4 12 327
5 16 246
6 20 250
7 24 204

1000

140

800 -+

Na2803 (mg/1)

10 15
TIME (MIN)

20 25

y = -85.625x + 736.33

sy

20 25



Q = 50 I/br P = 0.50 Bar
Vi = 0.30 m/s c* =11.61 mg/I
Us = 0.03m/s ds = 4.0 mm
Temp.= 28.5 'C K,a=33.24 h (20 C)
RUN NO.39
Sample Time Na2S03 (mg/1)
1 0 953
2 4 535
3 8 218
4 12 39
b) 16 20
6 20 20
7 24 20
Q = 50 I/hr P = 0.50 Bar
Vi = 0.30 m/s c* =11.61 mg/I
Us = 0.04 m/s ds =3.5 mm
Temp.= 28.5 'C Ka=38.2 h (20°C)
RUN NO.40
Sample Time Na2S03 (mg/1)
: i 0 893
2 4 485
3 8 200
4 12 20
5 16 20
6 20 20
7 24 20
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b
800 -
=
= L
5600
~
0400 |
172}
o
B ]
Z200 y.= -62x + 760
0 i ] & * *
0 5 10 15 20 25
TIME (MIN)
1000 - |

® 3
~ 800 + |
P g
E 600 : |
o = -71.25x + 770 |
Q 400 -+ i ; : f
a 4 !
3 5t |
Z 200 + i

0 : 1 L 3 1 % ' 3 & _
0 5 10 15 20 25
TIME (MIN)
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Q = 50 I/hr P = 0.50 Bar
Vo = 0.30 m/s c* =11.61 mg/1
Us = 0.05m/s ds = 3.8 mm
! §
Temp.= 28.5 'C Kia=52.27h (20°'C)
RUN NO.41 ‘f
1400
Sample Time Na2S03 (mg/1) | 1200
1 0 1227 | < 1000 -
2 4 429 | E 800
| 2 600
3 8 39 L8 ,
| 2 1 = =97.5% .+ 819
4 12 20 f — Y s |
5 16 20 | 0 - P SR ol
| |
6 20 20 ! 0 5 10 15 20 25 |
: TIME (MIN) :
7 24 20 r[ '
Q = 50 IVt P = 0.50 Bar
Vi = 0.30 m/s c* =11.61 mg/I
Us = 0.10 m/s ds = 4.2 mm
Temp.= 28.5 'C K,a = - b (20°C)
RUN NO.42 R
Sample Time Naz2S0s3 (mg/1) e
1 0 1226 )JAN-§
2 4 42 E:looo —+
3 8 20 8
: % 500
4 12 20 B
5 16 20 Il o ; el 5 AR
6 20 20 } 0 5 10 15 20 25
p 2 o | TIME (MIN)
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Q = 75 I/hr P = 0.50 Bar
Vi = 0.30 m/s c* =11.51 mg/I1
Us = 0.01 m/s de = 2.1 mm
=7
Temp.= 29.0 'C Kia=15.58 h (20'C)
RUN NO.43 [ -
| 800
Sample Time Na2S0s3 (mg/1) ‘ b
3 5 s | 600 y = -29.167x + 695.33
3
2 3 615 |~ 400 + * * *
| )
3 6 506 L8
4 9 440 | £ 200 ¢
5 12 394 | é ; ? ,
|
6 15 418 i 0 5 10 15 20
7 18 436 | T |
Q = 175 l/hr P = 0.50 Bar
Vi = 0.30 m/s c* =11.51 mg/1
Us = 0.02 m/s d =2.2 mm
Temp.= 29.0 'C K.,a = 25.38 h (20°C)
! o
RUN NO.44 S
5 800 -
Sample Time Na2803 (mg/1) *
FOVRAbol B
1 : 0 724 ‘ E
2 3 433 ; 400 | = -47.5x + 573.67
<3 e
3 6 285 | %
: [ £ 200 L :
4 9 148 ! :
E 0 i | '. * e
5 12 91 :
6 15 60 | g : 10 15 20
= s - 11 TIME (MIN) ‘
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Q = 175 I/hr P = 0.50 Bar
Vi = 0.30 m/s c* =11.51 mg/I
Us = 0.03m/s ds = 3.6 mm
Temp.= 29.0 'C K,a=26.90h (20'C)
’ R
| 900
! L 3
RUN NO.45 3 800
: i 700 |
Sample Time Na2S03 (mg/1) |
i ~ 600 |
1 0 55 E 500 | y = ~50.333x + 664.33
2 3 524 4 § 400 -
3 6 341 I Rl
i 200 -+ * * *
4 9 222 | 100 |
5 12 204 ﬁ o 3 , ,
6 15 200 l 0 5 10 15 20
| TIME (MIN)
7 18 197 5
Q = 175 I/hr P = 0.50 Bar
Vo = 0.30 m/s c* =11.61 mg/I
Us = 0.04 m/s ds - = 3.1 mm
Temp.= 28.5 'C K,a=41.46 h  (20°C)
RUN NO.46 -
Sample Time Na2S0s3 (mg/1) i
1 0 851 o s
2 3 359 R
3 6 127 ; % e - y = ~77.333x + 591
=
i i z 200 -+
4 9 20 f
0 1 ®_ 1 & * T AR
5 12 20
. [ 5 10
6 15 20 ‘ e
| TIME (MIN)
7 18 20 i




Q
\"

U('-

75 1/hr

0.30 m/s
= 0.05 m/s

Temp.= 28.0 'C

= 0.50 Bar

11.72 mg/l

3.8 mm

=60.37h " (20 C)

h ' (20 C)

RUN NO.47
Sample Time Na2SO03 (mg/1)
1 0 1055
2 3 376
3 6 39
4 9 20
5 12 20
6 15 20
7 18 20
Q = 175 Vhr P = 0.50 Bar
Vi = 0.30 m/s c* =11.61 mg/l
Us = 0.10 m/s ds =4.1 mm
Temp.= 28.5 'C Kia=-
RUN NO.48
Sample Time Na2S03 (mg/1)
1§ 0 1094
2 3 113
3 6 20
4 9 20
5 12 2
6 15 20
7 18 20

Na2803 (mg/1)

1200

1000

800 -

600 -

400 -
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T

y=-112.33x + 713

5 10 15
TIME (MIN)

Na2S03 (mg/1)

1200
1000
800

600 -+

400
200

i

TIME (MIN)




Q =100

17hr

Vi = 0.30 mss

P

1]

0.50 Bar

*

(o 11.72 mg/1

Us =00lm/s do =21 mm
Temp.= 28.0 'C K.,a =27.76 h' (20 'C)
RUN NO.49
Sample Time Na2S03 (mg/1)

1 0 826

2 2 739

3 4 630

4 6 5717

5 8 559

6 10 520

b 12 513
Q =100 IVhr P = 0.50 Bar
Vo = 0.30 m/s c* =11.72 mg/1

Us = 0.02 m/s

de =2.0 mm

Temp.= 28.0 'C K,a = 27.01 1 (20°C)
RUN NO.50
Sample Time Naz2S0s (mg/1)
1 0 696
2 2 535
3 4 411
4 6 334
5 8 299
6 10 267
7 12 229

-

i

Na2803 (mg/1)

1000

800

600

146

d L ) i

2 4 6 8
TIME (MIN)

10

Na2§03 (mg/1)

700 o
600

500 +

400 +

300 +

200 +

y = -50.25x + 627.67

2 4 6 8

TIME (MIN)

12 |

DR .



Q = 100 1/hr P = 0.50 Bar
Vi = 0.30 m/s c* =11.51 mg/l
Us = 0.03 m/s ds =4.7 mm
Temp.= 29.0 'C Kia=29.44h (20 C)
RUN NO.51
Sample Time Na2S03 (mg/1)

1 0 904

2 2 622

3 4 468

4 6 401

5 8 309

6 10 274

ik 12 246
Q =100 IVhr P = 0.50 Bar
Vi = 0.30 m/s c* =11.51 mg/I
Us = 0.04 m/s ds = 3.7 mm

Temp.= 29.0 'C K.a=41.42 h  (20C)
RUN NO.52
Sample Time Na2S03 (mg/1)
2 0 904
2 2 563
3 4 383
4 6 253
5 8 193
6 10 127
7 12 106
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1000
¢
800 |
=y
E‘ 600 y = -55.25x + 718
E :
[
S 400 } :
4 *
£ L 2
< 200 L 2
0 1 l 1 5 1
0 2 4 6 8 10 12
TIME (MIN)
1000 -~
¢
Ean1 800, BB
2
600 -+
‘; y = ~77.5x + 709.67
g - 400 -
o
]
Z 200 + *
¢ *
0 pe 1 1 1 l 1 W
0 2 4 6 8 10 12
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Q = 100 1/hr P = 0.50 Bar
Vo = 0.30 m/s c* =11.51 mg/I
Us = 0.05m/s ds =3.5 mm
Temp.= 29.0 'C K,a=51.30h " (20°C)
RUN NO.53 ! .
: ; 1200
Sample Time Na2S03 (mg/1) | —
1 0 1016 | S s00 |
2 2 577 L e |
3 4 348 2 400 -+ < -96x + 756.67
)
4 6 193 = ol
*
5 8 109 0 ' 1 ; g .
6 10 42 0 2 4 6 8 10
TIME (MIN)
/ 12 20
Q = 100 I/hr P = 0.50 Bar
Vi = 0.30 m/s c* =11.42 mg/1
Us = 0.10 m/s ds =4.1 mm
-1
Temp.= 29.5 'C K,a=- h—€20C)
RUN NO.54
¥ 1200
Sample Time Na2S0s3 (mg/1) &
__ 1000 ¥
1 0 1073 § a0
2 2 317 = e
o} ‘
3 4 20 % 400 +
. 3 .
4 6 20 il
0 t @ ® S 7S o
5 8 20 | *
| 0 2 4 i
- <a = 6 8 10 12 |
TIME (MIN)
7 12 20 |

12 |




Q = 150 I/hr
Vo = 0.30 m/s

P = 0.50 Bar
c* =11.61 mg/I

Us = 0.01 m/s ds =19 mm
Temp.= 28.5 'C K,a=13.76 h ' (20 'C)
RUN NO.55
Sample Time Na2S503 (mg/1)
1 0 570
2 1.5 492
3 3 426
4 4.5 415
5 6 380
6 7.5 341
7 9 355
Q = 150 I/hr P = 0.50 Bar

Vo = 0.30 m/s

Us = 0.02 m/ss

Temp.= 28.5 'C

¢* =11.61 mg/Il

ds =2.6 mm

K,a=20.19h" (20°C)

RUN NO.56

Sample Time Na2S0s3 (mg/1)
1 0 689
2 1.5 528
3 3 440
k- 4.5 415
5 6 373
6 7.5 366
T 9 348
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600

L 3

500 }
% 400 \ i
£ y = -25.667x + 521.33 'Y L 4 |
~ 300 } .
0 i
2 |
R 200 -} I
< i
& :
100 -f- ‘
4 ; f |
Y 2 4 6 8 10 |
TIME (MIN) |
' s
| 800 —
| i\
| * : !
I FED Bbo L RiE ienyi=-37.667x + 574 |
Ul : |
i B !
~ 400 L \ ¢ |
3 ' . . . 1
72} 3 |
S |
3200 + |
|
0 1 £ { | o S5
i
0 2 4 6 8 10 |



Q = 150 I/hr P = 0.50 Bar
Vi = 0.30 m/ss c* =11.51 mg/l
Us = 0.03m/s ds =3.8 mm
Temp.= 29.0 'C K.aa=21.20h " (20°C)
RUN NO.57
Sample Time Na2S03 (mg/1)
1| 0 974
2 1.5 717
3 3 647
4 4.5 598
5 6 545
6 7.5 478
7 9 468
Q =150 Ihr P = 0.50 Bar

V. = 0.30 m/s

Us = 0.04 m/s

Temp.= 29.5 'C

(o5 11.42 mg/1
d =41 mm

K,a = 25.54 h (20°C)

RUN NO.58
Sample Time Na280s3 (mg/1)
1 0 763
2 1.5 422
3 3 331
4 4.5 278
5 6 236
6 7.5 211
% 9 186

150

1000
800 = =-39.667x + 773
o ;
2 4
2 600 i
o L4 *
S 400 -+
172]
o
2
200 |-
{
¢ ’ f ! f ;
1
0 2 4 6 8 10 |
TIME (MIN) i
|
800 1
% |
< 600 + . :
= ; .
£ y = -48x + 487.67 :
e ]
» 400 - |
o
S 900 £ : . . .
0 ) 1 | i |
0 2 4 6 8

TIME (MIN)

10
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10 |

Q = 150 I/hr P = 0.50 Bar
Vo = 0.30 m/s c* =11.42 mg/l
Us = 0.05m/s ds =4.2 mm
-1
Temp.= 29.5 'C K,a = 42.93 h (20°C)
RUN NO.59 |
w 1000
Sample Time Na2803 (mg/1) *
800 |-
1 0 904 -
9 1.5 587 1 E el y = -80.667x + 689.67
i
3 3 411 g 007
| 2 ®
4 4.5 345 | 200 +
6 7.5 229 | 5 § " "
7 : s i TIME (MIN)
Q = 150 I/hr P = 0.50 Bar
Vo = 0.30 m/s c* =11.61 mg/1
Us = 0.10 m/s ds =4.3 mm
Temp.= 28.5 'C K,a = 89.88 h (20 C)
RUN NO.60 B
Sample Time Na2S0s3 (mg/1) ; o
1 0 1463 S 000 |
2 1.5 855 : y=-167.67x +1082.3
] B
3 3 531 % 500
x z
4 4.5 352 : .
O 1 } =i
5 6 264 !
0 2 4 6
6 7.5 211 |
» . o ; TIME (MIN)
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Q = 25 I/hr P = 0.75 Bar
Vi = 0.30 m/s c* =13.55 mg/l
Us = 0.01 m/s d = 2.8 mm
-1
Temp.= 28.5 'C K,a=13.86h (20 'C)
RUN NO.61 1680 %
Sample Time Na2S03 (mg/1)
800 4
1 0 953 =
E 600 -+
2 6 590 i ‘; y = ~30.817x + 732.5 !
3 12 322 i g T ;
[ 3 !
4 18 132 -7 200 |
5 24 37 N 0 Ld * * |
6 30 20 : 0 10 20 30 40 |
i TIME (MIN) i
7 36 20 :
Q = 85 - L P = 0.75 Bar
Vo = 0.30 m/s c* =13.32 mg/l
Us = 0.02 m/s ds = 3.7 mm
Temp.= 29.5 'C K,a=21.67h  (20°C)
RUN NO.62 !
| 1000 + |
Sample Time Na2S03 (mg/1) !
pR— | B
X 0 929 NUE
- 1 113
E 600 +
2 6 404 | :’
| 2 400+ =~417.5
3 12 119 % ¢ Ty
; Z 200 + i
4 18 20
| o 1 o . e Py *-0n |
5 24 20 |
0 10 20 l
6 30 20 | s =
| TIME (MIN) |
7 36 20 | |




Q = 25 I/hr P = 0.75 Bar
Vi = 0.30 m/s c* =13.32 mg/l
Us = 0.03 m/s ds =4.2 mm
Temp.= 29.5 'C K,a=32.47 h ' (20 'C)

RUN NO.63
Sample Time Na2S0s3 (mg/1)

1 0 916

2 6 532

3 12 105

4 18 20

5 24 20

6 30 20

7 36 20
Q = 25 I/hr P = 0.75 Bar
Vo = 0.30 m/s c* =13.32 mg/1

Us =4 m/s ds =4.2 mm
Temp.= 29.5 'C Ka=- b (20 °C)
RUN NO.64
Sample Time Na2S0s (mg/1)
1 0 973
2 6 451
3 12 20
4 18 20
5 24 20
6 30 20
74 36 20

1000
i >
! 800 -}
|
[
- B
| B 600
-1
1 3 400 4 y=-7T1.167x + 959
i w
| o
| )

“ 200 |
i
;1 0 L . L » E 3 L 3

10 20 30 40 |

‘ TIME (MIN)
|
|
- I B
l
! 1000 4 -
| i
| ‘
hres 1800 sk
e Bk
| E 00 +

o i
1 2 400 +
e |
| Z 200 {
J :
5 0 - k) & ! 3 . '_._.‘v___.qi
‘ 0 10 20 30 40
| TIME (MIN)
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Q =25 I/hr P = 0.75 Bar
Vi = 0.30 m/s c* =13.55 mg/l

Us = 0.05 m/s dn =41 mm
<4
Temp.= 28.5 'C Ka=- h (20 °C)
- ; - T
RUN NO.65 000 ; i
Sample Time Na2S03 (mg/1) | |
} 800 i
1 0 946 | =
3 600 :
2 6 359 .} |
3 |
3 12 20 g 100 . [
a
4 18 20 200 |
5 24 20 o T P . - f
|
6 30 20 0 10 20 30 10 |
TIME (MIN)
7 36 20 |
Q = 25 I/hr P = 0.75 Bar
Vo = 0.30 m/s c* =13.55 mg/l
Us = 0.10 m/s dn =4.2 mm
=1
Tenip:=.28.5 'C Kja=- Ry (20 'C)
RUN NO.66 S - ]
1000 i
Sample Time Na2503 (mg/1) ¢ ¥ f
~ 800 - r
1 0 963 S ]
E 600 -} !
2 6 20 : |
2 400
3~ 12 | 20 F }
5 Z 980 -k i
4 18 20 !
0 by -0_“_,._.h.....Q_..',,,,.v._.Q.,..‘ S l
5. 24 20 : bl
| 0 10 20 i
6 30 20 | e Wi
| TIME (MIN) f
7 36 20 ‘ ’
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Q =50 I/hr P

0.75 Bar

I

Vo = 0.30 m/s c* 13.35 mg/1

Us = 0.01 m/s dn =2.7 mm
=1
Temp.= 28.5 'C K,a=14.98 h (20'C)
RUN NO.67 | S350
Sample Time Na2S03 (mg/1) | *
800 -}
1 0 895 ~ y = -32.625x + 794.67
L2 600 |
2 4 675 | &
3 8 512 L g 00 . . &
' =
4 12 414 % 200 +
1
5 16 366 | 0 . g l :
6 20 359 ! 0 5 10 15 20 25 |
j TIME (MIN)
7 24 349 |
Q = 50 I/hr P = 0.75 Bar
V. = 0.30 m/s c* =13.55mg/I1
Us = 0.02 m/s ds =3.7 mm
Temp.= 28.5 'C K.a=22.39h (20 C)
RUN NO.68 ]
3 1000 -
Sample Time Na2803 (mg/1) P
=800 H:
1 0 902 g s
. 5 600 1'_ T
2 . §14 & { = -48.76x + 787,
3 8 353 E | 4
Z 200 +
4 12 224 | . ° 4
o ( = i) i 1
5 16 170 i
' 0 5 10
6 20 163 | 2 & &
: | TIME (MIN)
5 24 166 ’
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Q = 50 I/hr P = 0.75 Bar
Vi o = 0.30 m/s c* =13.42 mg/I
Us = 0.03 m/s dn = 3.5 mm
-1
Temp.= 29.0 'C K,a=31.16 h (20 °C)
RUN NO.69 ( —
Sample Time NazS0s3 (mg/1) ’ *
i 800
1 0 909 be ==
I 2 600
2 4 475 [ &
| o i y = -68x + 747
3 8 203 g 100
i)
4 12 20 1 “ 200 -
5 16 20 0 | it » { L 3 Y »
6 20 20 0 5 10 15 20 25 |
TIME (MIN) ;
7 24 20 L
Q .« =. 80 Whr P = 0.75 Bar
Vi = 0.30 m/s c* =13.42 mg/I
Us = 0.04 m/s da =3.3 mm
-1
Temp.= 29.0 ‘'C K,a=35.41 h (20'C)
RUN NO.70 =
1000
Sample Time Na2S03 (mg/1) Y
80D &
1 0 912 B
5 E 600 -|-
2 4 492 o
5 5= 68 1 y = -77.25x + 801
3 8 183 4
E
- Z 200 -+
4 312 20
G LSRR e ST e .
5 16 20 ! ' ' i ‘ '
0 5
6 20 20 5 10 15 20 25
TIME (MIN
7 24 20 b
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Q =50 I/hr P = 0.75 Bar
Vi = 0.30 m/s c* =13.42 mg/1
Us = 0.05m/s ds =3.9 mm
Temp.= 29.0 'C K,a = 50.53 h ' (20 'C)
RUN NO.71
1000
Sample Time Na2S0s3 (mg/1) *
800 -
1 0 946 2
2 4 495 B -Ranl
3 8 54 . @ 400 - y = -110.25x + 936
[ =
4 12 20 | 200 -
5 16 20 0 , el iy .
6 20 20 ‘ 0 5 10 15 20 25
! TIME (MIN)
7 24 20
Q = 50 I/hr P =0.75 Bar
V. = 0.30 m/s c* =13.42 mg/1
Us = 0.10 m/s ds =4.6 mm
Temp.= 29.0 'C K.a=- n'(20°0)
RUN NO.72
Sample Time Na2803 (mg/1) 1000 &
1 0 963 (gl
2 4 129 E 600 L
3 8 20 | g 400 +
& 12 20 . Z 500 4
5 16 20 0 ! > & L ® 3
6 20 20 | 0 5 10 15 20
| TIME (MIN)
% 24 20 i
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Q =175 V/r P = 0.75 Bar
Vi = 0.30 m/s c* =13.67 mg/l

Us = 0.01 m/s ds =3.1 mm
=3
Temp.= 28.0 'C K,a=15.13 h (20 °'C)
RUN NO.73 | 1
1000
Sample Time Na2803 (mg/1) Py
: A 800 -}
A < e LS = -32.833x + 803
2 3 709 o O 1 - .
3 6 597 g 00 | e
| 2
4 9 512 | 200 |-
5 12 505 1 0 | ' - |
6 15 444 z 0 5 10 15 20 i
‘ TIME (MIN) !
7 18 410 ; |
Q = 76 " 1/hr P =0.75 Bar
Vo = 0.30 m/s c* =13.55 mg/I1
Us = 0.02 m/s ds =3.7 mm
Temp.= 28.5 'C K,a=14.01h " (20°C)
RUN NO.74 | o 1
Sample Time Na2S0s (mg/1) ‘ 1000 - ; E
1 0 868 e iR b |
2 3 590 i E‘ 600 -+ y = -30.5x + 666.67 |
3 6 454 ! 8 400 \ i dod '
: : L £ ® ° |
4 9 407 “ 200 -+ : ; i
5 12 332 ' g | I ; o I
6 15 315 0 5 10 15 20
i TIME
7 18 278 | i
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Q = 75 1/hr P = 0.75 Bar
Vi = 0.30 m/s c* =13.55 mg/l
Us = 0.03 m/s ds = 3.1 mm
Temp.= 28.5 'C K,a=25.16h (20°C)
RUN NO.75 |
| 1000 -
Sample Time Na2S0s3 (mg/1) ‘, Bl
800 +
1 0 878 Lo
! )
2 3 509 | S50 3
| = y = -54.833x + 656
3 6 292 - @400
z
4 9 180 ! 200 -+
: '
5 12 95 [ o ; : 2 *
6 15 61 | 0 5 10 15 20
- = " ! TIME (MIN)
Q = 95 Vhk P =0.75 Bar
Vo = 0.30 m/s c* =13.42 mg/1
Us = 0.04 m/s ds =4.0 mm
Temp.= 29.0 'C K,a = 32.70h " (20 ‘C)
RUN NO.76 | )
Sample Time Naz2S03 (mg/1) . b P
| 800 +
1 0 939 P P
; e
2 3 457 St ;
i o e
| @ 400 - y = =70.5x + 650.67
3 6 192 , g
. 1 L
4 9 34 1 "
. i3 20 {‘ 0 } & [ NN
6 15 20 ‘ 0 5 10 15 20
7 s = ! TIME (MIN)
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Q = 75 I/hr P = 0.75 Bar
V. = 0.30 m/s c* =13.42 mg/I
Us = 0.05m/s ds =3.5 mm
-1
Temp.= 29.0 'C K,a=40.33 h (20°'C)
RUN NO.77 ]
i 1000
Sample Time Na2S0s3 (mg/1) i
J 800 4
1 0 804 | o
! oh
2 3 298 |~ o 950 o
- S 400 |
3 6 34 1 E y = -88x + 562
4 9 20 200 }-
5 12 20 ; 0 & * r'Y ®
|
6 15 20 | 0 5 10 15 20
7 7 o ; TIME (MIN)
V2, TN E -
Q = 75 1/hr P =095 Bar
Vo = 0.30 m/s c* =13.42 mg/I1
Us = 0.10 m/s ds =4.1 mm
Temp.= 29.0 'C Ka=- h' (20°C)
RUN NO.78 | G
Sample Time Na2803 (mg/1) 1 SO T '
1 0 1211 rnunu 1
i ELIOOO L ;
2 3 543 ] N ‘
i o i
3 6 20 | % s00 L I
4 9 20 | |
5 12 20 | : 7 s o A s S
¢ 3¢ 25 0 5 10 15 20
7 5 %5 } TIME (MIN)
{




P = 0.75 Bar

161

Q =100 I/hr
Vo = 0.30 m/s c* =13.556 mg/Il
Us = 0.01 m/s ds =3.1 mm
-1
Temp.= 29.5 'C Kia=16.31h (20C)
RUN NO.79 ) N
1000
Sample Time Na2S03 (mg/1)
800 &
1 0 780 < y = -35.5x + 759
2 2 688 -l ¥ \ A
S 400 | * *
3 4 617 L2
=
4 6 546 200 -}
5 8 509 ‘ 0 ;
|
6 10 471 ;» 0 5 10
= oo = ! TIME (MIN)
Q =100 Ithr P« =0.75 Bar
Vo = 0.30 m/s c* =13.55 mg/I
Us = 0.02m/s ds =2.6 mm
Temp.= 28.5 'C K,a = 18.72'h" " (20°C)
RUN NO.80
Sample Time Na2S0s3 (mg/1) $Q08 5
1 0 790 e VR BT L
2 2 604 & S w
. :
2 400 -+
3 4 492 3 ® é R
4 6 441 | e T
1
5 8 370 i -y v s iy s : : e
5 10 329 : 0 2 4 6 8 10 12 |
¥ ¥ Big | TIME (MIN) |
{




Q =100
Vi = 0.30 m/s

17hr

P = 0.75 Bar
c* =13.42 mg/]

162

Us = 0.03 m/s d =3.8 mm
=1
Temp.= 29.0 'C K,a=33.8 h (20'C)
: - e
RUN NO.81 i
1000
Sample Time Na2S0s (mg/1) &
800 |
1 0 868 =
. 2 - E 600 | = -73.75x + 754
3 4 444 @ 400 |-
Z .
4 6 319 200 -+ ® *
5 8 244 j 0 ; !
6 10 193 ! 0 5 10
- > 5o l TIME (MIN)
Q = 100 1I/hr P =0.75 Bar
V. = 0.30 m/s c* =13.42 mg/I
Us = 0.04 m/s ds =3.3 mm
Temp.= 29.0 'C K.a = 44.69 h ' (20 'C)
’ B
RUN NO.82 |
Sample Time Na2S03 (mg/1) ; 3N ;
| .o 800 4 i
1 0 895 : ? iN ‘L i
2 2 590 | = | y = -97.5x + 771
R | !
3 4 353 i Bl |
; | % 200 | |
4 6 200 5 1 .
i 0 L 4 ‘ ®
5 8 105 i
6 10 37 b 4 6 10 12
TIME (MIN)
7 i2 20
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Q =100 I/hr P = 0.75 Bar
Vi = 0.30 m/s ¢t =13.42 mg/l
Us = 0.05 m/s ds =3.8 mm
Temp.= 29.0 'C K,a=47.78 h' (20 C)

RUN NO.83 | ]
| 1000
Sample Time Na2S03 (mg/1) % :
! 800 i
1 0 868 =
| =1
2 2 488 | E600
| S = -104. L
3 4 044 % 400 |- 25x + 684.67
4 6 71 - “200 |
|
5 8 20 | J , oty gy
|
6 10 20 , % - 5 |
r TIME (MIN) ‘
7 12 20 ‘
Q = 100 1I/hr P =0.75 Bar
Vi = 0.30 m/s c* =13.42 mg/I
Us = 0.10 m/s ds  =4.1 mm
Temp.= 29.0 'C K.a = 84.79 h ' (20 'C)
RUN NO.84 | e )
Sample Time Naz2S0s (mg/1) i —y ]
i 1000 - !
1 0 1095 T |
: 2 800 y = -185x + 967
2 2 597 300t
3 4 2217 | § 400 -
4 6 20 | % 200 4 _ :
f 0+ P * ® Py &
5 8 20 | ; : :
|
6 10 20 ‘ 0 2 4 6 8 10 12
i TIME (MIN)
7 12 20 |
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Q = 150 I/hr P = 0.75 Bar
Ve = 0.30 m/s c* =13.32 mg/l
Us = 0.01 m/s ds = 2.4 mm
-1
Temp.= 29.5 'C K,a=14.90h (20 'C)
RUN NO.85 1
‘ 1000
Sample Time Na2S0s3 (mg/1) ‘ .
1 0 861 | & T
| 800
& &_ y=-32.667x + 778.33
4 e L f ) 700 - \“
(@] = -
3 3 661 2 600 L .
: z
4 4.5 641 L s00 } !
5 6 590 |00 L ; 3 9
6 T8 600 ‘ 0 2 4 6 10
} TIME (MIN)
7 9 614 §
Q = 150 1/hr P =0.75 Bar
Vi = 0.30 m/s c* =13.32 mg/I
Us = 0.02m/s ds =3.4 mm
: -1
Temp.= 29.5 'C K,a =18.56h (20 'C)
RUN NO.86 | ot
Sample Time Na2S0s3 (mg/1) 1 TOT0 K
800 @ :
) v BYe } > y = -40.667x + 679.33
2 1.5 634 | 5999 &
| bl .
3 3 526 ! g 400 +
B
5 r4
4 4.5 512 | g
|
5 6 461 | 0- : : ; o)
6 7.5 417 f 0 2 4 6 0
i TIME (MIN)
7 9 421 ;
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Q = 150 1/hr P = 0.75 Bar
Vo = 0.30 m/s c* =13.32 mg/I
Us = 0.03 m/s ds =3.10 mm
=1
Temp.= 29.5 'C K,a=27.84 h (20°'C)
RUN NO.87 T
1000
Sample Time Na2S0s (mg/1)
800 ¢
1 0 804 o
20 y=-61x + 721
2 1.5 641 S 000 \
3 3 515 2 00 | . z
3 °
4 4.5 458 : 200
5 6 383 ' 0 , , : :
6 7.5 349 ; 0 2 4 6 8 10
TIME (MIN)
4 9 326
Q = 150 I/hr P =0.75 Bar
Vi = 0.30 m/s c* =13.32 mg/1
Us = 0.04 m/s ds =4.2 mm
Temp.= 29.5 'C K,a = 39.70 h - (20 C)
RUN NO.88 | T
Sample Time Na2S0s (mg/1) ‘ Cads pL |
1 0 916 | S iRt
2' 1.5 624 | ‘E‘ 600 - y=~-87x + 742 |
) L |
3 3 456 S R i
L 200 - . * £ :
4 4.5 363 ]
! 0 ! 1 I SR B
1 6 274 !
0
6 7.5 226 | ? ? 6 g e
TIME (MIN)
v 9 213




166

Q =150 I/hr P = 0.75 Bar
Vi = 0.30 m/s c* =13.32 mg/l
Us = 0.05 m/s ds  =4.7 mm
-1
Temp.= 29.5 'C K,a=43.81 h (20'C)
e E—
RUN NO.89 | |
1000
Sample Time Na2503 (mg/1) .
i 800 ¢
1 0 820 o
2 1.5 483 - R
3 y = -96x + 612.33
3 3 295 g 400 |
| 2
4 4.5 195 | 200
‘ ©
5 6 120 | py A f , 0
6 7.5 75 i 0 2 4 6 10
TIME (MIN)
7 9 41 ‘
Q = 150 I/hr P =0.75 Bar
Vi = 0.30 m/s c* =13.20 mg/I
Us = 0.10 m/s ds =4.8 mm
g
Temp.= 30.0 'C K.,a=75.84h (20 C)
I i o |
RUN NO.90 |
Sample Time Na2S0s (mg/1) r *hea p i
1 0 916 TG %
I | :
2 1.5 387 | Ve
3 3 137 2 400 + y = -166.67x + 637
| k)
A ] z
4 4.5 20 | b
5 6 20 1 0 | - @ B A NRCR SR
6 7.5 20 : v E 1 ’ 8 10
| TIME (MIN) :
7 9 20 | !
B




Q =25 I/hr P = 1.00 Bar
Vo = 0.30 m/s c* =15.08 mg/I
Us = 0.01 m/s d =27 mm
Temp.= 30.0 'C K,a=14.66h (20 C)
RUN NO.91 ;
Sample Time Na2S03 (mg/1)
1 0 988
2 6 693
3 12 439
4 18 216 ;
5 24 31 ‘
6 30 20 |
% 36 20
Q =25 [I/hr P "= 1.00 Bar

Vi = 0.30 m/s
Us = 0.02 m/s

c* =15.08 mg/l

ds =3.1 mm

Temp.= 30.0 'C Kia=23.17h" (20°C)

RUN NO.92 i

Sample Time Na2S03 (mg/1) ‘
1 0 1001 :

2 6 682 |

3 12 333 '

4 18 20 J

5 24 20 |

6 30 20

7 36 20 i

1000

800 -

Na2S03 (mg/1)

200 -

167

600 -

400 -

y = -36.817x + 897

10

20 30
TIME (MIN)

1200
1000 &
800 -+
600 -

Na2803

400 +
200 -+

40

20 30
TIME (MIN)
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Q =25 I/hr P = 1.00 Bar
Vi = 0.30 m/s c* =15.48 mg/I
Us = 0.03 m/s ds = 3.2 mm
-1
Temp.= 28.5 'C K,a=30.56h (20'C)
RUN NO.93 '
" 1200 -
Sample Time Na2S03 (mg/1) I S0
1 0 1015 l S goo | Y= -76x+1053
I E
2 6 597 LT 600 |
- ,
3 12 141 [ & 400 |
4 18 20 | 200 -|-
5 24 20 E 0 - f *~ e * 0J
6 30 20 % 0 10 20 30 40
| TIME (MIN)
i 36 20 |
Q = 25 1/hr P = 1.00 Bar
Vi. = 0.30 m/s c* =15.34 mg/I
Us = 0.04 m/s dn =3.1 mm
-1
Temp.= 29.0 'C Kpa=- h ~(20-4€)
RUN NO.94 L e e 1
Sample Time Na2503 (mg/1) } 1200
1 0 1025 1000 #
2 6 432 g R
3 12 20 g
>
< 400 +- *
4 18 20 b
5 24 20 Lt (o S SN SIS SR S !
6 30 20 0 10 20 30 40
| TIME (MIN) i
i 36 20 L :




Q =25 I/hr P = 1.00 Bar
Vi = 0.30 m/s ¢* =15.34 mg/l
Us = 0.05 m/s dn = 3.7 mm
Temp.= 28.0 'C Kea = - h (20 C)
RUN NO.95
Sample Time Na25803 (mg/1)
i 0 1066
2 6 305
3 12 20
4 18 20
5 24 20
6 30 20
i/ 36 20
Q = 25 1/hr P = 1.00 Bar
Vi = 0.30 m/s c* =15.22 mg/1
Us = 0.10 m/s do =54 mm
Temp.= 29.5 'C Koa=- n' (20 ‘C)
RUN NO.94
Sample Time Na2S03 (mg/1)
1 0 1111
2 6 20
3 7 12 20
4 18 20
5 24 20
6 30 20
7 36 20

169

Na2503 (mg/1)

1200 -

1000

800

600

200

400 -

® & ®. >

20 30 40
TIME (MIN)

Na2803

1200 -
1000 -
800 -

400 -
200 -

s e Mt W

20 30 40
TIME (MIN)
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Q =50 V/nhr P = 1.00 Bar
Vo = 0.30 m/s c* =15.22 mg/1
Us = 0.01 m/s ds = 3.1 mm
i |
Temp.= 29.5 'C K,a=18.82h (20°'C)
RUN NO.97 l o
{‘ 1200
Sample Time Na2S03 (mg/1) : T
1 o 1060 2 e y = -47.125x + 1000
i =
2 4 816 = 600 }
I o
8 8 614 & 400 |
| 2 * . °
4 12 439 200 |
5 16 353 i 0 } ¢ L L
6 20 339 0 5 10 15 20 25
i TIME (MIN)
7 24 329 &
Q = 50 1/hr P = 1.00 Bar
Vi = 0.80 m/s c* =15.22 mg/I
Us = 0.02 m/s d = 4.0 mm
Temp.= 29.5 'C K,a=26.71 h (20 C)
RUN NO.98 ! Nt
Sample | Time | Na2S03 (mg/1) 1000 . ,
1 0 970 s K
| ]
2 4 576 | 3 600 + !
| < |
3 8 216 | Za00 L ;
4 12 41 § 200 -+ |
' |
5 16 20 | 0 TN
6 20 20 0 5 10 15 20 25
1 TIME (MIN) y
7 24 20 L i

S e |



Q =50 I/hr P = 1.00 Bar
Vi = 0.30 m/s c* =15.34 mg/I
Us = 0.03 m/s ds = 3.1 mm
Temp.= 29.0 'C K,a = 39.49 h ' (20 'C)
RUN NO.99
Sample Time Na2S03 (mg/1)
1 0 1094
2 % 641
3 8 2417
4 12 20
5 16 20
6 20 20
7 24 20
Q = 50 I/hr P = 1.00 Bar
V. = 0.30 m/s c* =15.34 mg/I

Us = 0.04 m/s

Temp.= 29.0 'C

ds = 3.8 mm

K,a=42.20h " (20°C)

RUN NO.100
Sample Time Na2S03 (mg/1)
1 0 1138
2 4 627
3 8 206
4 12 20
5 16 20
6 20 20
7 24 20

171

1200
[ 3
1000 |-
[
‘ S 800
L E = -98.5x + 1035
| & 600 |
e}
I & 400 |
! <
! Z
? 200 |
| 0 . I 3 I Y Y 'Y
i 0 5 10 15 20 25
| TIME (MIN)
¥ =
200 &
1000
o 800 -
=] Cy=-105.25x +
2 600 | y X +1048
=
<7400 -
200 L
O palain e @ @ @ e
0 5 10 15 20 25
TIME (MIN)
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Q =50 l/hr P = 1.00 Bar
Vi = 0.30 m/s c* =15.34 mg/I

Us = 0.05 m/s d =4.1 mm
-1
Temp.= 29.0 'C K,a=45.01 h (20'C)
RUN NO.101 ! -
} 1200
Sample Time Na2S03 (mg/1)
1000 |-
1 0 1166 s
j EO 800 -
2 4 607 -y
i o =
3 8 158 “ @400 : y ==112.25x + 1056
| Z
4 12 20 | ——
5 16 20 0 g e g - .
6 20 20 ! o . 5 10 15 20 25
| TIME (MIN)
7 24 20 i
Q =50 VI/br P = 1.00 Bar
Vi = 0.30 m/s c* =15.34 mg/1
Us = 0.10 m/s d =5.0 mm
Temp.= 29.0 'C K.a=- h' (20 'C)
RUN NO.102 R
Sample Time Na2S03 (mg/1) | 1500 -+
1 0 1210 ? _
1000 -
2 4 171 2100
& a’
3 8 20 K i
‘ z 500 -
4 12 20 | ’»
] ! P
5 16 20 | 04 RIS $ouis v iy
6 20 20 ; 0 5 10 15 20 25
TIME (MIN
7 24 20 f il
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Na2S03 (mg/1)

y =-29.667x + 779.33

!

Q =75 I/hr = 1.00 Bar
Vi = 0.30 m/s * =15.08 mg/1
Us = 0.01 m/s dn = 2.9 mm
Temp.= 30.0 'C Ka=11.82h (20 C)

RUN NO.103
Sample Time Na2S03 (mg/1)

il 0 868

2 3 696

3 6 590

4 9 518

5 12 442

6 15 415

74 18 418
Q = 75 1/hr = 1.00 Bar

Vi = 0.30 m/s

Us = 0.02 m/s

c* =15.08 mg/l
ds =2.7 mm

10
TIME (MIN)

= 21.24 h (20°C)

20

™

Na2S03 (mg/1)

y = -53.333x + 718.67

Temp.= 30.0 'C K.a=
RUN NO.104
Sample Time Na2S0s (mg/1)
1 0 833
2 3 586
3 6 346
: 9 264
5 12 185
6 15 147
7 18 127

10
TIME (MIN)

20
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Q =75 1I/hr P = 1.00 Bar
Vi = 0.30 m/s c* =15.08 mg/l
Us = 0.03 m/s ds =3.2 mm
=1
Temp.= 30.0 'C Kia=24.57 h (20'C)
RUN NO.105 -
‘ 1000
Sample Time Na2S03 (mg/1) , *
| 800
1 0 919 &
- Eeo0 |
2 3 435 P
Q400 |
3 6 219 S y = ~61.667x + 609.67
4 9 65 R T
5 12 20 | 0 [ e gy .
6 15 20 0 5 10 15 20
TIME (MIN)
7 18 20
Q =17 I/hr P = 1.00 Bar
Vo = 0.30 m/s c¢* =15.08 mg/I
Us = 0.04 m/s ds = 3.5 mm
Temp.=30.0 'C K.a = 33.59 h ' (20 C)
RUN NO.106 e ]
Sample Time Na2S03 (mg/1) i 1000 &
1 0 9717 L 28000 &
2 3 387 | 8 600 +
P&
3 6 134 | 2400 -} *
£ 9 20 200 -L
s > |
5 12 20 O = H.M‘_.._;.__....__‘L,,__A._.__v.._Qw;.___ _Q__A___,_____’ﬂ_w_mv__.w |
‘ ‘
6 15 20 ‘ 0 5 10 15 20 |
! TIME (MIN) ’
7 18 20 i !
L.




Q =75 I/t P = 1.00 Bar
Vi = 0.30 m/s c* =15.22 mg/1
Us = 0.05 m/s ds = 4.3 mm
Temp.= 29.5 'C K,a = 45.66 h ' (20 'C)

RUN NO.107
Sample Time Na2S03 (mg/1)

1 0 1094

2 3 682

3 6 339

4 9 20

5 12 20

6 15 20

7 18 20
Q = 75 1/hr P = 1.00 Bar
Vi = 0.30 m/s c* =15.22 mg/1

Us = 0.10 m/s

ds =4.2 mm

h' (20 C)

Temp.= 29.5 'C K,a=-
RUN NO.108
Sample Time Na2S03 (mg/1)
1 0 1494
2 3 411
3 6 20
2 9 20
S 12 20
6 15 20
¥ 18 20

i
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Y= -114.33x + 1025

® | ) F

10 15
TIME (MIN)

Na2503

1200
1000
800

600 -
400 -
200 -

10 15

TIME (MIN)

._‘A._,._._Q,.v.,_h-.,_.Q G

20

20
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Q =100 Is/hr P = 1.00 Bar
V. = 0.30 m/s c* =15.22 mg/I
Ua = 0.01 m/s ds = 3.3 mm
-1
Temp.= 29.5 'C K,a=13.28h (20'C)
RUN NO.109 |
| 1000
Sample Time Na2S03 (mg/1) )
{ 800 |- = -33, :
1 0 902 | /i\ 33.25x + 816.33
. £ so00 | 4
2 2 771 L . * ¢
' el
3 4 641 G 400 |
3
4 6 638 . % 200 |
5 8 576 ‘ 0 ! ! : * ’
6 10 552 | 0 2 4 6 8 10 12
TIME (MIN)
7 12 538
Q = 100 I/hr P = 1.00 Bar
Vi = 0.30 m/s c* =15.22 mg/l
Us = 0.02 m/s ds =3.2 mm
Temp.= 29.5 'C Kia=18.17h (20C)
'i 1
RUN NO.110 . 1000 f
Sample Time Na2S03 (mg/1) ! 800 ?_
1 0 854 IKQRY, UNIMERSIIN soi 60167
prate
2 2 614 % E \
' 2 400 L : :
3 4 483 | ; *
. | ! L *
4 6 432 L 08
5 8 336 ! il i : ; s RIS S
6 10 285 1 0 2 4 6 8 10 12
" o o | TIME (MIN)
A o




Q =100 I/hr P = 1.00 Bar
Vi = 0.30 m/s c* =15.08 mg/I
Us = 0.03 m/s ds =35 mm
Temp.= 30.0 'C Ka=24.6 h (20C)
RUN NO.111
Sample Time Na2S03 (mg/1)
1 0 840
2 2 525
3 4 370
4 6 278
5 8 209
6 10 175
Y 12 158
Q =100 I/hr P = 1.00 Bar
Vi = 0.30 m/s c* =15.08 mg/I1
Us = 0.04 m/s ds = 3.6 mm
Temp.= 30.0 'C K,a = 39.93 ' (20 C)
RUN NO.112
Sample Time Na2S03 (mg/1)
‘| 0 922
2 2 535
3 4 295
4 6 134
5 8 20
6 10 20
i/ 12 20

177

1000 -
N T 4
| =
| £ 600
| L
| : y=-61.75x + 638
I Q400 |
i (3]
| 2
| 200 + L 4
g ® ¢
1‘ 0 1 1 ! L 1
!
| 0 2 4 6 8 10 12
{ TIME (MIN)
7, 11
1000 -

| 800 -

[32]

3 600 --

™ = ~100. i

3 100 | y 100.25x + 722.33

200 -+
0 o 4 i { SR R
0 2 4 6 8 10 12

TIME (MIN)




Q =100 I/hr
Vo = 0.30 m/s
Us = 0.05 m/s

Temp.= 30.0 'C

P = 1.00 Bar

*

c 15.08 mg/1
ds = 3.7 mm

K,a=48.10h " (20°C)

178

RUN NO.113 f
i 1000
Sample Time Na2S03 (mg/1) | |
E 800 | "
1 0 991 | 2
-
2 2 586 oo SR0IE
! ® y = -120.75x + 809.67
3 4 291 | @400
4 6 103 . % 200 } |
5 8 20 0 - : PS . '
6 10 20 0 4 6 8 10 12
! TIME (MIN)
7 12 20 g
Q =100 I/hr P = 1.00 Bar
Vi = 0.30 m/s c¢* =15.08 mg/I
Us = 0.10 m/s ds =4.8 mm
Temp.=30 'C K,a = 86.63 h ' (20'C)
RUN NO.114 f ]
Sample Time Na2S03 (mg/1) | 1500
1 0 1296 g \¢ |
2 2 737 BE s i
1 o
3 4 302 ; i Yy =-217.5x+1112. ..
- 500 -+
' 55 6 20 i
3 8 20 ' 0 ‘L 4 L ] L 3 ® L ] :
6 10 20 i 0 4 6 8 10 12
| TIME (MIN) i
7 12 20 r ,
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Q =150 I/hr P = 1.00 Bar
V. = 0.30 m/s c* =15.22 mg/l
Us = 0.01 m/s d =2.9 mm
-1
Temp.= 29.5 'C Kia=15.97h (20'C)
RUN NO.115 ]
1000
Sample Time Na2S0s3 (mg/1)
900 4
1 0 892 2
> 800 - y = -40x + 821.67
2 1.5 768 < o0 | \
3
3 3 689 L4
: E 600 s %
4 4.5 648 ‘ —
5 6 641 400 ! . .
6 7:5 586 i 0 4 6 8 10
: TIME (MIN)
74 9 593
Q = 150 1/hr P = 1.00 Bar
Vo = 0.30 m/s c* =15.22 mg/I
Us = 0.02 m/s ds =3.0 mm
Temp.= 29.5 'C K. =18.24 h ' (20C)
RUN NO.116 ; [
‘ ]
Sample Time Na2803 (mg/1) 3 1000 —
! .
1 0 956 b e 300, ‘
) ' ’
2 : 762 e ‘F y = -45.667x + 819.67 '
o 700
3 3 661 g
4 4.5 625 § e 5
: 500 L .
! LS
5 6 535 400 - s el 2 L IS T B
6 7.5 502 i 0 4 6 8 10
‘ ~
- 9 493 | TIME (MIN)




Q =150 I/hr

P = 1.00 Bar

180

Vo = 0.30 m/s c* =14.96 mg/l
Us = 0.03m/ss ds = 3.0 mm
-1
Temp.= 30.5 'C K,a=27.91h (20'C)
RUN NO.117 | T
‘ 1000
Sample Time Na2803 (mg/1) ‘ *
800
! 0 920 = y = -70.333x + 760.67
2 1.5 674 S0 \
- S 400 }
3 3 512 2 % e
.
4 4.5 463 ' 200 -}
5 6 405 § Iy : i ,
6 7.5 343 : 0 2 4 6 8 10
! TIME (MIN) ‘
7 9 350 i
Q = 150 1I/hr P = 1.00 Bar
Vi = 0.30 m/s c* =14.96 mg/I
Us = 0.04 m/s ds = 3.7 mm
Temp.= 30.5 'C K,a = 34.65 h (20 'C)
RUN NO.118 | ]
Sample Time Na2S0s3 (mg/1) 1000 o [
1 0 943 N i 605 4|- : '
2 1.5 612 | Beoo L = -87.333x + 731.67
3 3 447 , é 400 f—
- [~ i >
4 4.5 350 R @ Py
| !
5 6 266 | 0 | 1 { \ i,
]
6 7.5 217 " 0 2 4 6 8 10
- : o1 ; TIME (MIN)
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Q =150 I/hr P = 1.00 Bar
Vi = 0.30 m/s c* =14.96 mg/]
Ua = 0.05 m/s ds = 3.22 mm
-1
Temp.= 30.5 'C K,a=49.6 h (20'C)
RUN NO.119 T
| 1000
Sample Time Na2S0s (mg/1) 4
800 -
1 0 914 =
'\ £ 600
2 1.5 599 E
3 y = -125x + 775.67
3 3 379 g 400 -
z
4 4.5 224 200 |-
.
5 6 139 | d , , .
6 7.5 97 ' 0 4 6 o |
| TIME (MIN) !
: 9 58
Q =150 I/hr P = 1.00 Bar
V. = 0.30 m/s c* =14.96 mg/Il
Us = 0.10 m/s ds =5.23 mm
Temp.= 30.5 'C K,a=91.79 h ' (20 ‘C)
RUN NO.120 | ) 7
Sample Time Na2S03 (mg/1) I ASdAZ
1 0 1316 ! ¢
- -
g 1.5 901 | gooo -
i \; ! y =-231.33x + 1244.7 |
3 3 544 |- 8 | |
'+ %500 + ’
4 4.5 207 R ;
1 i
5 6 20 | o , . -
6 7.5 20 | . 4 . ¥ v
7 . s i TIME (MIN)
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