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a1ums | fidu flitoretice
naaes | ms | Blocks | pH Tempoerature F!ow Ra!:e o4, Salt o?lfference
' *O) (Liters/min) Rejection oRecovery
nasgIe | qu
1 19 1 11 25 500 0.04 0.45
2 24 1 11.5 25 500 0.01 0.00
3 25 1 12 25 500 -0.05 0.00
4 5 1 11 30 500 0.03 0.00
5 22 1 11.5 30 500 0.13 0.41
6 12 1 12 30 500 0.13 0.00
7 L. 1 11 35 500 0.19 0.84
8 9 1 11.5 35 500 0.21 0.41
9 6 1 12 35 500 0.24 0.84
10 20 1 11 25 625 0.03 0.00
11 11 1 11.5 25 625 0.11 0.44
12 23 1 12 25 625 0.04 0.00
13 8 1 11 30 625 0.15 0.41
14 17 1 11.5 30 625 0.15 0.84
15 16 1 12 30 625 0.16 0.84
16 1 1 11 35 625 0.26 0.84
17 14 1 11.5 35 625 0.26 0.84
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&1iums | deu Difs
Temperature | Flow Rate o/ Gt Diff
e Blocks | pH °C) (Liters/min) | o ef’esc‘:::n %Recovery
nasg | qu
18 27 1 12 35 625 0.38 0.84
19 2 1 11 25 750 0.07 0.43
20 21 1 11.5 25 750 0.11 0.43
21 13 1 12 25 750 0.06 0.00
22 4 1 11 30 750 0.18 0.41
23 15 1 11.5 30 750 0.20 0.41
24 3 1 12 30 750 0.23 0.84
25 26 1 11 35 750 0.31 0.84
26 10 1 11.5 35 750 0.26 0.40
27 18 1 12 35 750 0.33 (.84
28 35 2 11 25 500 0.04 0.43
29 33 2 11.5 25 500 0.01 0.00
30 36 2 12 25 500 0.01 0.43
31 39 2 11 30 500 0.10 0.43
32 47 2 11.5 30 500 0.11 041
33 40 2 12 30 500 0.20 0.43
34 53 2 11 35 500 0.17 0.84
35 44 2 11.5 35 500 0.26 0.84
36 52 2 12 35 500 0.28 0.84
37 51 2 11 25 625 0.10 0.43
38 37 2 11.5 25 625 0.11 0.41
39 29 2 12 25 625 0.12 0.43
40 48 2 11 30 625 0.34 0.84
41 38 2 11.5 30 625 0.14 0.00
42 31 2 12 30 625 0.34 2.20
43 42 2 11 35 625 0.32 1.73
44 45 2 11.5 35 625 0.30 0.84
45 32 2 12 35 625 0.37 1.24
46 28 2 11 25 750 0.02 0.00
47 30 2 11.5 25 750 0.15 0.87
48 34 2 12 25 750 0.13 0.00
49 54 2 11 30 750 0.16 0.44
50 50 2 11.5 30 750 0.22 0.84
51 41 2 12 30 750 0.25 1.28
52 49 2 11 35 750 0.29 0.84
53 43 2 11.5 35 750 0.32 0.84
54 46 2 12 35 750 0.37 1,28
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General Linear Model: Diff. %SR versus Blocks, pH, ...

Factor Type Levels Values
Blocks fixed 2 1,2
pH fixed 3 11.0,11.5,12.0

Temperature fixed 3 25,30, 35
FlowRate fixed 3 500,625, 750
Analysis of Variance for Diff. %SR, using Adjusted SS for Tests

Source DF SeqSS 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 0.017978 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=93.84% R-Sq(adj) = 87.44%
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@1914 4.3 M P-Value M lums@endodeniinadenfosidudiZnaminsesld

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

3
Temperature fixed 3 25, 30, 35
Flow Rate fixed 3 500,625,750
Analysis of Va.rlance for Diff. %Recovery, using Adjusted SS for Tests

Source DF SeqSS AdjSS AdjMS F P

Blocks 1 0.79692 0.79692 0.79692 9.52 0.005
pH 0.27940 0.27940 0.13970 1.67 0.208
Temperature 3.51951 3.51951 1.75976 21.02 0.000
Flow Rate 0.87536 0.87536 0.43768 5.23 0.012

2

2

2

pH*Temperature 4 1.12733 1.12733 0.28183 3.37 0.024

pH*Flow Rate 4 0.33262 0.33262 0.08315 099 0.429
4

Temperature*Flow Rate 0.47611 047611 0.11903 142 0255
pH*Temperature*Flow Rate 8 1.24668 124668 0.15584 1.86 0.110
Error 26 2.17708 2.17708 0.08373

Total 53  10.83101

S =0.289368 R-Sq=79.90% R-Sq(adj)=59.03%
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Normal Probability Plot of the Residuals
(response is Diff. %SR)

Percent
8
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-0.08 -0.06 -0.04 -0.02 0.00 0.02 0.04 0.06 0.08
Residual
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Normal Probability Plot of the Residuals
(response is Diff. %Recovery)

Percent
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uazmsvi1 Normality Test iiWoasavdoumsnssneuuvlnavestoya Falinis
= U @ I @ o W o v @
n3euiious P-Value fusniodiday 0.05) Tasnngal 4.3 uaasldifudnswifidnuaaiy
Fuase uaaafimsnszneuuudnd uagiia P-Value 5111y 0.259 1nandiandedinsy 0.05

LaaIninsnszuuulng

Probability Plot of Diff. %SR
Normal

Mean 0.175
StDev  0.1117
N 54
AD 0.455
P-Value  0.259

Percent
g

1= T T T T T

-0.1 0.0 0.1 0.2 0.3 04 0.5
Diff. %SR
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Probability Plot of Diff. %oRecovery
Normal
%9
® Mean  0.5881
° Stev  0.521
95 N 54
AD 2.348
i P-Value <0.005
804
70
!
304
204
10J
5- ®
®
1 T 4 T T T T T
-0.5 0.0 0.5 1.0 1.5 2.0 2.5
Diff. %Recovery
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Residuals Versus the Order of the Data
(response is Diff. %SR)

0.08+
0.06

M AM At
IR

AT

Residual

-0.024
-0.04+

-0.06+

-0.08

1 5 1 15 20 25 opeemmmeser— LT
Observation Order

’ pd 4
31 45 nanldaumnfsivdduvesdoymlszaniammansesfifiaiy



34

Residual

Residuals Versus the Order of the Data
(response is Diff. %Recovery)
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Residuals Versus the Fitted Values
(response is Diff. %SR)
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Residuals Versus the Fitted Values
(response is Diff. %Recovery)
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(response is Diff. %SR)
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Residuals Versus pH
(response is Diff. %Recovery)
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Residuals Versus Temperature
(response is Diff. %SR)
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Residuals Versus Temperature
(response is Diff. %Recovery)
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Residuals Versus Flow Rate
(response is Diff. %Recovery)
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4.3 mmamevdinlszanivesmsingule (R-Square)
HaIwINATNABUANNYNABIVBL LT IR TR Iz AU N SR

FurlszAnsmsdadule (R-Square) $5199nA1519 4.2 ua 4.3 Armumiug R-Square 499

MMARBIRTITTIAIITY 93.84 % wag 79.90 % MMIUNARDLAIUYITANTMINAIIATE
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. 4 i
msnagouanuulsisiulaeld Test of Equal Variance #eldnsvluazer P-

o

4
Value vosdoya asg) 4.15 Tavludauves Levene’s Test 1ua1 P-Value 1m0y 0.182

11AN1 0.05 uaras 1 doya illanuuisdsiu

Test for Equal Variances for Diff. %SR
Bartiett's Test
Test Statistic 247
11.01 I . | | Pvave  0.291 |
Levene's Test
TestStatisic 176
P-Value 0.182
= ] | |
T s | & I
12.0- | - |
T T ] 1 T T L T
0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225
95%, Bonferroni Confidence Intervals for StDevs

71 4.15 manareuarulsilauvesamuiiunsa-an wanewlizansammianses)

Test for Equal Variances for Diff. %SR

Bartiett's Test
TestStatisic .55
25- } ® Jl P-Value 0.279
Levene's Test
TestStatisic  0.39
P-Value 0.680
[]
e
2
[
330- { o :
2
3 | ° |

0.04 0.05 0.06 0.7 0.08 0.09 0.10 0.11 0.12 0.3
959%, Bonferroni Confidence Intervals for StDevs

71 4.16 manareuaNulIliuveImgungil (ManeulszanEaInmInse)



40

wuiuludmvesgungiivazdasimsna a1 P-Value i 0.690 uaz 0.636

@AY wnndt 0.05 uaash deyalifinnuulsilsou fagul 4.16 uas 4.17 muddu

Test for Equal Variances for Diff. %SR

Bartlett's Test

TestStatisic  0.49
500- I . } P-Value 0.783

Levene's Test

Test Statistic 0.38
P-Value 0.686

625+ }

Fow Rate

750{ | - |

00655008 040 012 o 006 0357 000
95% Bonferroni Confidence Intervals for StDevs
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Test for Equal Variances for Diff. %oRecovery

Bartlett's Test

Test Statistic 6.93
| P-Value 0.031

Levene's Test

Test Statistic 2.06
P-Value 0.137

11.01 -

T 5] b—e———]

|
12.0' '7

02903 L4 05 06 07 0809 10
959, Bonferroni Confidence Intervals for StDevs

g1 4.18 manameuamulnlivwesmnauiiunia-an aneuffinamsnies)

Test for Equal Variances for Diff. %Recovery

Bartlett's Test
Test Statistic 9.58

25 l—o——‘l P-Value 0.008

Levene's Test

Test Statistic 1.70
P-Value 0.193

2

2
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35 Lo |

D a2 % o Qe D5 B5> D2 208 D8
959, Bonferroni Confidence Intervals for StDevs
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Test for Equal Variances for Diff. YoRecovery

Bartlett's Test

TestStatisic 580
| P-Value 0.055

Levene's Test

Test Statistic 147
P-Value 0.240

500+ [

4 |
625 [ A g l

How Rate

750+ '
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ohQds f4 0of 057 07—0% Jos 1.0
95% Bonferroni Confidence Intervals for StDevs
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Diff. %SR = 1.20 - 0.166 pH - 0.0582 Temperature + 0.000344 Flow Rate

+ 0.00700 pH*Temperature (4.1)
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oS 1
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= o o 1 9/ o Iy v o s o o o d a y.:i
Snsedmaunsiiedld IR ldaumsdmsuiunenlesiduddsunamsnses1dn

T b4
a2 Qs

N Aatl Ao
Diff. %Recovery = 1.7 - 0.297 pH - 0.097 Temperature + 0.000753 Flow Rate

+ 0.0138 pH*Temperature (4.2)

4.6 ahansmiiasetha (Contour plot) usziuilawaney (Surface Plot)
deonswihmiiminzauiigavesilefofidnadeslszAnsnmmsnseauas

wleddudiSinaumsnsodl&iiudy nmfuihad 18l athensm Tnsssrauasiufiona

aoudaoTalsunsy MINITAB Release 14 Taouaasisilofofifinneirsivioddigronansy

fa51l 4.21 - 4.28

Q

Contour Plot of Diff. %SR vs pH, Temperature

30.0
Temperature

g1 421 asilaseneszninanuilunsa-drmazgangil (lszanEammianieq)

¥ v
nng1l 421 uansdsiuifidnadenanoudiuilse@niamnsnsesvesinauniy
nsa-anuazgungil Tashmanuilunsa-asigedsilddwanoun laiang ¢ 0.3) Tae
mnnudiunsa-aefimunzauegszndng 11.8 — 12.0 wuRedugungigdinnged Tavi

ABYILNIN 33 — 35 DIFIALTEY



44

Contour Plot of Diff. %SR vs pH, Flow Rate

Fow Rate

g1 422 asilasshesznheanuilunsa-auazdanmslva lssanBmmnanies)

P dw Al 1 g a A ] ﬂ
nngal 4.22 uamsieiunniinadenaneudmyszdniammsnsesyesmanuily
nsa-mauazsasims ua Tashannuiiunsa-asiigadehlvmmaneun ldfimnd (0.2-0.3)
Tasmanuitlunsa-Aefiminzausgszndng 11.4 — 12.0 ua ludiueeednsns inad

9 1
wnzausiu liasganaduly eglussiindaun ssnang 570 - 700 ansdeuni

Contour Plot of Diff. %SR vs Temperature, Flow Rate

Temperature

Fow Rate

g1 423 nailassnssznigamgiinasdnimaina (szansammansey)



45

y
A =

1031 4.23 uansdeiuiniinadonaneudulssininumsnIesvesnIgungil
uazdnsms lva Tasfigunglidegeosinlddwanoun 1dinna (>03) Taslimnmangay
g 1 3 T T o m‘ 3 1 = 1 ] si 9
aaud 33 Tu'l ualudauvesdasims lvamnzamiv liasgunnifuly eglugashaie

1IN NN 570 — 750 AATABUIN

Contour Plot of Diff. %Recovery vs Temperature, Flow Rate

Temperature

550

Fow Rate

g1 424 nanllasediszninsgamgiuasdnnmslvae (edidudlFnamansedid)

9
= = 1

11031 4.24 uaasdeiuninadonanouAulTInamMInsesvesAgungiias

Sas1ms na Taohqungltagebohldamaneui laTANA (1.5-2.0) Taelimimanzau

E
Qs ' o

13 1 1 lﬂl. g 1 = 1 Ll
aaua 32 Y1l ua ludiuvesdanrms maimunzaunivlinsgannduly eglusas

32119 570 — 690 ATABDUIN



46

Surface Plot of Diff. %SR vs pH, Temperature
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Surface Plot of Diff. Y%Recovery vs Temperature, Flow Rate
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Main Effects Plot (data means) for Diff. %SR
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Main Effects Plot (data means) for Diff. % Recovery
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