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General Linear Model: Diff. %SR versus Blocks, pH, ...

Factor Type Levels Values
Blocks fixed 2 1,2
pH fixed 11.0,11.5,12.0

3
Temperature fixed 3 25, 30, 35
Flow Rate fixed 3 500, 625, 750

Analysis of Variance for Diff. %SR, using Adjusted SS for Tests

Source DF Seq SS AdjSS AdjMS F P
Blocks 1 0.018891 0.018891 0.018891 12.05 0.002
pH 2 0.018011 0.018011 0.009006 5.74 0.009
Temperature 2 0.447078 0.447078 0.223539 142.59 0.000
Flow Rate 2 0.090144 0.090144 0.045072 28.75 0.000
pH*Temperature 4 0017978 0.017978 0.004494 2.87 0.043
pH*Flow Rate 4  0.006811 0.006811 0.001703 1.09 0.384
Temperature*Flow Rate 4  0.000744 0.000744 0.000186 0.12 0.975
pH*Temperature*Flow Rate 8  0.020933 0.020933 0.002617 1.67 0.154
Error 26 0.040759 0.040759 0.001568

Total 53  0.661350

S =0.0395937 R-Sq=193.84% R-Sq(adj)=287.44%
Unusual Observations for Diff, %SR

Obs Diff. %SR  Fit SE Fit  Residual St Resid
13 0.150000 0.226296 0.028511 -0.076296 -2.78R
15 0.160000 0.231296 0.028511 -0.071296 -2.60R
40 0.340000 0.263704 0.028511 0.076296 2.78R
42 0.340000 0.268704 0.028511 0.071296 2.60R
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General Linear Model: Diff. %Recovery versus Blocks, pH, ...

Factor Type Levels Values
Blocks fixed 2 1,2
pH fixed 11.0,11.5,12.0

Temperature fixed
Flow Rate  fixed

65

3
3 25,30,35
3 500,625, 750

Analysis of Variance for Diff. %Recovery, using Adjusted SS for Tests

Source DF SeqSS AdjSS AdjMS
Blocks 1 0.79692 0.79692 0.79692
pH 2 027940 0.27940 0.13970
Temperature 2 351951 3.51951 1.75976
Flow Rate 2 0.87536 0.87536 0.43768
pH*Temperature 4 112733 1.12733 0.28183
pH*Flow Rate 4  0.33262 0.33262 0.08315
Temperature*Flow Rate 4 047611 047611 0.11903
pH*Temperature*Flow Rate 8  1.24668 1.24668 0.15584
Error 26 2.17708 2.17708 0.08373
Total 53 10.83101
S =0.289368 R-Sq=79.90% R-Sq(adj)=59.03%
Unusual Observations for Diff. %Recovery
Obs Diff.%Recovery Fit SE Fit Residual St Resid
14 0.84000 0.29852 0.20837 0.54148 2.70R
15 0.84000 1.39852 0.20837 -0.55852 -2.78R
41 0.00000 0.54148 0.20837 -0.54148 -2.70R
42 2.20000 1.64148 0.20837 0.55852 2.78R

F
9.52
1.67
21.02
5.23
3.37
0.99
1.42
1.86

0.003
0.208
0.000
0.012
0.024
0.429
0.255
0.110
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Regression Analysis: Diff. %SR versus pH, Temperature, ...

The regression equation is
Diff. %SR = 1.20 - 0.166 pH - 0.0582 Temperature + 0.000344 Flow Rate+ 0.00700
pH*Temperature

Predictor Coef SE Coef T P

Constant 1.202 1.427 0.84 0.404
pH -0.1661 0.1240 -1.34 0.187
Temperature -0.05822 0.04712 -1.24 0.223
Flow Rate 0.00034444 0.00006687 5.15 0.000

pH*Temperature 0.007000 0.004095 1.71  0.094
S =0.0501545 R-Sq=281.4% R-Sq(adj)= 79.8%

Analysis of Variance

Source DF S8S MS F P
Regression 4 0.53809 0.13452 53.48 0.000
Residual Error 49 0.12326 0.00252

Total 53 0.66135

Source DF Seq S8

pH 1 0.01734

Temperature 1 0.44667

Flow Rate 1 0.06674

pH*Temperature 1 0.00735

Unusual Observations

Obs pH Diff. %SR  Fit SE Fit Residual St Resid
40 11.0 034000 0.15306 0.01079 0.18694 3.82R
42 12.0 0.34000 0.19694 0.01079 0.14306 2.92R

R denotes an observation with a large standardized residual.
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Regression Analysis: Diff. “%Recovery versus pH, Temperature, ...

The regression equation is
Diff. %Recovery = 1.7 - 0.297 pH - 0.097 Temperature + 0.000753 Flow Rate

+ 0.0138 pH*Temperature
Predictor Coef SE Coef T P
Constant 1.66 10.64 0.16 0.877
pH -0.2967 0.9246 -0.32 0.750 -
Temperature -0.0967 0.3514 -0.28 0.784
Flow Rate 0.0007533  0.0004987  1.51 0.137
pH*Temperature 0.01383 0.03054 0.45 0.653

S =0.374000 R-Sq=36.7% R-Sq(adj)=31.6%

Analysis of Variance

Source DF S8 MS F P
Regression 4 39771 0.9943 7.11 0.000
Residual Error 49 6.8539 0.1399

Total 53 10.8310

Source DF Seq SS

pH 1 0.1260

Temperature 1 3.5031

Flow Rate 1 03192

pH*Temperature 1 0.0287

Unusual Observations

Obs pH Diff. %Recovery Fit  SE Fit Residual St Resid
42 12.0 2.2000 0.6473 0.0805 1.5527 4.25R
43 11.0 1.7300 0.8063 0.1272 09237 2.63R

R denotes an observation with a large standardized residual.
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FILMTEC Membranes
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Cleaning and Sanitization: Cleaning Equipment

Cleaning The equipment for cleaning is shown in the cleaning system flow diagram (Figure 6.1}, The
Equlpment pH of cleaning solutions used with FILMTEC™ slements can be in the range of 1-13 (see
Table 8.1), and thereforg, non-corroding materials of construction should be used in the
cleaning system.
Figure 6.1 Cleaning system flow diagram
Parmeate
To Slorage Tank
(Nonmal Oparation)
Permeate
Te Cleaning Tank
(Cleaning Cperation| T v
P
el -+
Concentrate
Permente Te Urain
From Storage Tank Concentrate {Normeal Gperatian)
Y To Cleaning Tank
{Cleaning Operation) ;q
V5 l v3
KAl
TANK Cherical Witing Tazs, polyssosylens or FRP DP  Cferenbal Pressure Gauge
IH  'mimersion Haswer {may be *spsced by woeling FI Flovw Indicates
cail far some ¢iie otationg) FT  Flow Trangricier {optionat)
T Terperamure Indicxice Pl Prestwe Indcator
TG Terperaturs Sonte ¥1  Pump Resreulatien Valwe, CPVC
LLS  Lower Level Switch to shut off oure Y2 Flow Comrol Va've, CFVG
S8 Gecuthy Screen-100 mess ¥3  Contenuale Valvx, CPYC Javay valve
PUNIP Low-Pressurg Fymp 316 S8 cr ¥4  Pamneats Vzlye, GPVC 3-nay vaive
nen-melaliic corgogite Y5 Pawveste Inle: Vawe, CPVC
GF  Carnridge Fiter, 5-10 micec# polyztopyiens vitts Y6 Tank Drain Valve, ST, or SPYC
PYE, FRP, ot £5 hous ~3 ¥7  PumgeValve, &5, FYC. or CVG
Table 6.1 pH range and temperature limits during cleaning
fax Temp 50°C {122°F)  Max Temp 45°C {113°F)  Max Temp 35°C{ 96 °F)  Max Temp 25°C (TT°F}
Elemant typs pH range pH range pH range pH range
BW30, BWIOLE, LE, XLE,  Please contact Dow for 1-105 1-12 1-13
TW30, TW3CHP, NF90 assistance
SW30HR, SWACHR LE, Please contaci Dow fer §-10.5 1-12 1-13
SW30XLE, W3k assisfance
NF200, WF270 Not alipwed 3-10 - 1.12
BRE0 Not aliowed 3-10 1-11 1-12

Page 1013

* Trademara of The Dow Chemical Company

ForaNo. §08-02389-1005
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The mixing tank should be constructed of polypropylene or fiberglass-reinforced plastic
(FRP). The tark should be provided with a remaovable cover and a temperature gauge.
The cleaning procedurs is more effective whan performed at a warm temperaturs, and
we recommand that the solution be maintained according to the pH and temperature
guidelines listed in Table 6.1. We do not recommend using a cleaning temperature
below 15°C because of the very slow chemical kinstics at low temperatures. In
addition, chemicals such as sodium lauryl sulfate might precipitate at low temperatures.
Cooling may also be required in certain geographic regions, so both heating/cocling
requiremenis must be considered during the design. A rule of thumb in sizing a
cleaning tank is to use the approximate volume of the empty pressure vessels
and then add the volume of the feed and return hoses or pipes. For example, 1o
tlean tep 8-inch-diameter pressure vessels with six slements per vassel, the following
calculations would apply:

A, Volume In Vessels
V,osea = 4 2 where r = radiug; / = length

Vv o 3144 1n (20 fu)X7 4B galit')
- 144in 22

Viesse = 52.2 galivessel
Vigvesess = 52 X 10 = 522 gal (2.0 m%

B. Volume in Pipes, assume 50 ft length total; 4-in. SCH 80 pipe
Ve =7r] ; where r = radius; { = length
Vo = 3.14(1.94in. (50 ft)(7 48 galft®)
"R 144in2 ft?
Veope = 30 gat
Wiz vesees ppe = 322 + 30 = 552 gal (21 m¥)

Therefore, the cleaning tank should be about 550 gat (2.1 m*).

The cleaning pump should be sized for the flows and pressures given in Table 6.2,
making allowances for pressure loss in the piping and across the cartridge filtsr. The
pumyp should be constructed of 316 8§ or nonmetallic composite polyesters.

Table 6.2 Recommended feed flow rate per pressure vessel during high flow rate

recycle
Feed pressura’ Element diameter Feed flow rate per pressure vessel
psig bar inches gpm m3h
20-60 15-40 25 3-3 07-1.2
2 -60 1.5-4.0 4 8-10 18-23
23-60 15-40 b 16 - 20 38-45
20-€0 1.5-40 B 30 - 40 8.0-91
20-60 1.5-40 8% 35 - 45 80102

1 Dependen: on numher of lements in pressure vessel.
24-inch full fit elemenis should ke cleaned at 12 - 14 gpm [2.7 - 3.2 m¥hr).
¥ For full {irad 440 ag. ft. area elements.

* Traciemark of The Dow Chemical Company Fosm ho. 808-02085-1008
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Fos more {nformation about FILMTEC
membranes, call the Dow Liguid
Separations buslness:

Noths Amarica:  1-500-447-4368
Latin America: (+85) 11-5188-9222

Surope; t+32) 3-L53-2240
Pacific: +40 3 7958 3382
Jagan: +8135460 2700

China: +86 21 2301 3000

hectawnfimiee com

Page3of
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3. Appropriate valves, flow meters and pressure gauges should be instalied to adequately
control the flow. Service lines may be either hard-piped or hoses. |n either cass, the
flow rate should be a moderate 10 ft's (3 mfs) or less.

4. Ensure that the concentrate and permeate return lines are submerged in the cleaning
tank to minimize foaming.

Notice: The use 97 th's progict in and af itself Joes rot necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and patnogen reduction is dapendent on the completa system design and on the opsraton ard mairtenancs of
ihe system.

Notica: Mo freegom irom any pasent owned by Seller of others is 10 be infarred. Because use conditions and applicable laws
may ¢ffer from are location 10 anather and may change wilh ime, Customer Is respensicle for detaemiaing whether greducts
ang the information in this document are appropriate far Customer's use and for ensuring that Customer’s wotkplace and
dispasal practices are in compliance with apglicable iaws and otter goveramental enscimenis. Seller assumes no obligaten or
tighifity for the information in this documens. NC WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES GF
MERCHANTABILITY OR FITHESS FCR A PARTICULAR PURPCGSE ARE EXPRESSLY =XCLUDEL.

<>

*Tradamark ¢! The Dow Cremical Company Formr No. £99-02083-1005
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