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ABSTRACT

This thesis studied a pyrolysis of waste lube oil to produce liquid fuel using a prototype
pyrolysis reactor. The experiment was carried out in a stirred tank reactor at 60 rpm under
vacuum conditions. Factors affecting on the yield of Hquid fuel were investigated by varying
pyrolytic temperatures at 200, 300, 350, 400, 500 °C, purge nitrogen gas flow rates at 0.1, 0.45,
0.75, 1.0 L/min and pyrolytic times at 1, 2, 3 hrs. Physical and chemical characteristics of the
obtained liquid fuel and the remained waste lube oil were analyzed using ASTM methods and
their chemical compositions were examined by GC-MS. The experimental results showed that
pyrolytic temperature at 350 °C, nitrogen gas flow rate at 0.45 L/min and pyrolytic time for 2
hours were the optimum conditions for producing liquid fuel from used lube oil. 54.53 % by vol
of liquid fuel were obtained from this study. It was found that liquid furel contained high heating
value. Flash point, viscosity, sulfur content, water and sediment content and ash content of liquid
fuel were less than those of used lube oil. Components of liquid fuel contained more light
hydrocarbons, aromatic hydrocarbons, PAHs than those of used lube oil. According to break-even

point calculation, recycling used lube oil to liquid fuel earned a profit of 2.80 bath/Lit
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1) Nitrogen gas
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2) Stirrer
3) Heating mantle
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4) Injecting vessel Lri B ]

5) Steam tube
6) Temperature gauge

7) Condenser (60°C)

8) Condenser (25°C)
9) Conderser (25°C)
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12) Vacuum pump

13) Electrical controller
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Gas Chromatograph Agilent Technologies GC-MS 6890 (Agilent Technologies, USA)
He Flow rate 10 ml/min (99.999% purity) (Praxair Co., Ltd.,
Mobile phase
Thailand)
Injector Mode 1pul Splitless
Injector temperature 250°C
HP-5 GC (5% - Diphenyl) - Dimethyl Siloxane capillary column,
Column

10 m x 0.53 mm 1.D.x 0.25 um (film thickness) (J&W Scientific,
USA)

Temperature Program

Oven temp program : Initial temp. 40 °C, Final temp. 300 °C,

Heating rate 5 °C/min, holding at 300 °C for 5 mins

Detector Mass Spectrometer 5973 N (Agilient Technologies, USA)
Type of sample analyzer | Ion trap
Mass Detector Mode EL 70 eV
Detection Mode TIC
Mass range 30-500 amu
Scan time ls
Transfer line between GC
300 °C
and MS temperature
335 MINMIUNIANNY
1) seunInTs ladafinis 19ae i avun 700 Jad fAurangas 3.1
Swaunia fdalolfh (Gad) x SwawnedFlwdh X Swauda Tuei 1

(Unit) Tu 1 3u

1,000 Tu1Su

(3.1)

2) aaamdsnu Iihale 1l mandasinisaea lWihlssnvsuianals) aa

dasideniadly 1.6660 1meeviiae ngns 3.2
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Retention time (min) msdszney % Corr. Area
6.13 p-Xylene 2.07
9.8 Benzene, 1, 2, 3 - trimethyl - 3.87
9.98 Decane 6.10

13.07 Undecane 2.61
15.58 Naphthalene 0.97
16.05 Dodecane 6.00
18.85 Tridecane 2.99
21.49 Tetradecane 3.45
23.99 Pentadecane 23
26.36 Hexadecane 2.05
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24.04 Pentadecane 2.12
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c; = g = = Y - P
et a-1.1 USinavesdendunaiiiidenns nlslage figun

v o v A ' = o
a3 Inavesss luTasiou 0.1 Aasaeund funal 2 9T

a

=

nu2

00 — 500 °C BRI

1S3nauvonaaranla (mi)

Mgl (°C) T T T3 I SD | %RSD
A3dN 1 AFIN 2 AN 3 {nae
200 11 12 8 10.33 2.08 20.15
300 102 95 110 102.33 7.51 7.33
350 148 139 156 147.67 8.5 5.76
400 96 80 92 89.33 8.33 9.32
500 52 68 68 62.67 9.24 14.74

.;. 2 4 a Sy v a a A o
et 1-1.2 USinveudewaunadn Idnnms nTs lada figamgil 200 - 500 °C 9431

[ =) " = c:a
a5 lnavesis Ty Tasiou 0.45 Ansaeundi a2 93 1u

. 3nauiisinaaadnla @
Raivgdl (Q 2 73 ?.a =

afal | a3z | a%en3 BEN SD | %RSD
200 113 96 102 103.67 3.62 8.32
300 417 426 408 417 9.00 2.16
350 541 532 563 54533 |/ 1595 | 2.92
400 325 322 359 33533 | 2055 | 6.13
500 98 86 74 86 1200 | 13.95




a; o dglf a = 9 _ A P ! a
s 4-1.3 USinavesFendavadi Idannis Tnls Tada figamgil 200 - 500 °C 8931

[ = 1] =1 1;1
s Inavesss luTasou 0.75 Aasdeuit iWunar 2 521w
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. USanaudermdunainla i
guYigH (\(®)] v > A 3 SD %RSD
adafi1 | a2 | asn3 1nae
200 75 64 68 69 5.57 8.07
300 280 215 255 250 32.79 13.11
350 308 298 321 309 11.53 3.73
400 255 267 275 265.67 10.07 3.79
500 105 97 93 98.33 6.11 621

;:‘l = ‘g a d‘. 9 - c; = [
MR 1.4 USinaeaFendanaan 1danas nls loga fgamgii 200 - 500 °C 205

3 lvavesialuTasou 1.0 Aasaaui Muna 2 2T

USInaudamaaviaan e (ml

e P2 Pl = TR N P ¥ O |
200 70 60 63 64.33 533 7.98
300 260 290 315 288.33 27.54 9.55
350 290 283 318 297 18.52 6.24
400 240 312 275 275.67 36.00 13.06
500 118 105 125 116 10.15 8.75
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a1519# v-1.5 Uhinaveadonaumari [dninns InTslada figungil 350°C dwsims Tna

a

[ a v = o
vosthaluTasiou 045 aasasud iunal 1, 2 uaz 3 ERYETR

5 ISinaudoinaaunania (mh
a1 (#0319) = = = = SD %RSD
Asan 1 ASaN 2 AN 3 1A
1 523 561 545 543 19.08 3:52
5 541 532 563 545.33 15.95 2.92
3 534 528 547 536.33 9.71 1.81

o ¥ [] v v
MARan -1.6 USnvenitmasiudilfudafimaseinms lwls ladia Mgumgii 200 -

[ L (14 a v =1 o
500 °C 9A31013 lnaveq mqf”lu'lfmmu 0.1 aaIAUIN ﬁjunm 2 F2 114

Qo USnanhsiuvdeauildudafimas (mi)
¢C) adafi L | akiiz | efeiis i SD
200 912 898 928 912.67 15.01
300 818 801 789 802.67 14.57
350 766 TS 758 766.33 2.50
400 795 798 789 794.00 4.58
500 841 832 828 833.67 6.66
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9 ' v v v
aaRwan U-1.7 Usinmveainiundedui1fudinmdsvinns Inls lada fgamgl 200 -

500 °C sa51ms InaveamaluTasou 0.45 Aasaeui iWuna 2 $2 19

a3

gaungil USinaehsfundeauiiliud fimde @i
O adafi 1 a¥aii 2 adsii 3 inde SD
200 767 783 754 768.00 14.53
300 408 396 398 400.67 6.43
350 300 289 344 311.00 29.10
400 548 516 501 521.67 24.01
500 798 814 837 816.33 19.60

AN -1.8 USinaweshfundeaunlfudafimdeninms lnls laga Aigunail 200 -

[ 1 1 ~ 1 =1 n'a
500 °C §a51m3 Imavesma luTasion 0.75 Aasaeud funar 2 93 Tus

.

qaungl PSsnaniniiivdeailFudafinide i)
O Al 1 aaii 2 aaii 3 it SD
200 911 897 887 898.33 12.06
300 697 704 688 696.33 8.02
350 636 645 625 635.33 10.02
400 685 649 658 664.00 18.73
500 797 800 781 792.67 10.21
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AARYn U-19 USinaveninfundeduildudiimdesinms InTs laga Higmngil 200 -

@ 44 a ' A o
500 °C ﬂ@ii"imi‘lﬂmlmmml]uimmu 1.0 aasnaun !ﬂu!'}lﬂ'l 2 431304

PSananiniuvdeaunlFudnuige (ml

GLISEHET
O ﬂ%"&ﬁ 1 ﬂ%ﬂﬁ 2 ﬂ%’a‘ﬁ 3 e SD
200 818 797 807 807.33 10.50
300 600 598 604 600.67 3.06
350 653 647 624 641.33 15:31
400 621 508 585 571.33 5773
500 811 848 799 819.33 25 54

M519f 1,10 USinveivamaeduilfudiimassinns Twls lada figaumgii 350 °C

a [ a ' =) &
Fasms Inavesina luTasion 0.45 Aaseeund ifluna 1,2 1Az 3 HaTua

-

JSananinsundeaunidudimas (ml)

N

‘%"]TNQ [ v L) v 1 L]
AN 1 AN 2 AN 3 e SD
. 453 305 424 424.00 29.00
2
300 289 344 311.00 29.10
3 294 389 281 321.33

58.96
|
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1519 v-1.11 U5mnasveahdunaeauinldudn, Womauvainla meﬂwmmﬂﬂﬁxmumﬂwiﬂamﬁwqmwgn 200, 300, 350, 400 s@g 500 °C LAZDAT]

[ = J = n.)
s Inavesialulaseu 0.1, 045,0.75 uaz 1.0 aasaoui dunar 2 $21ua

Panasitlaammsnaaesdfidnsns lraniyg (Naaans)
- 0.1 L/min 0.45 L/min 0.75 L/min 1 L/min
Qungy e R 7 " T -
Wy | Weiwas 197 . YRPYY h 1197 .
©0) oy ; . . .| em@ds | M . . | wewmwas | ma . . | Wemds | ma
v A A =y =y T oA A | = L=
waeaudl | wadn | Mae’ | waeaun : A waoaun : : vaeaun ; y
v o g dllly a g ﬁflll‘y a g
) : . waanla | #a . wadnla | fa ) waafle | #a
viae 1a ine 1viae oo
200 | 91271501 | 10342.1 v | 768£14.5 | 1037486 | 1283 | 8983%12.1 | 69+5.6 327 | 8073105 | 64351 | 1283
300 802.7414.6 | 102375 | 95 4007464 | 417290 | 1823 | 696380 | 2504328 | 5377 | 600.7+316 | 2883%27.5 | 111
350 7663485 | 147.748.5 86 3114201 | 54532159 | 143.7 | 63532100 | 309+115 | 557 | 641.3£153 | 297185 | 617
400 o446 | 893183 | 1167 | 52174240 | 33534206 | 143 | 664:18.73 | 26575101 | 703 | 5713+57.7 | 27574360 | 153
500 0337467 | 627092 | 1037 | 81634196 | 86£12.0 |- 977 | 79272102 | 983+6116 | 109 | 8193+255 | 1165102 | 647
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A1519% U-2.1 99AYTENBVUBINAA Suandemaunainlddnszdlasld GC-MS

No. | RT Name Corr. Area | % Corr. Area
1 2.17 | Cyclopentane, methyl 4789914 0.62
2 2.42 | Benzene 18280184 2.38
3 2.65 | Cyclopentane, 1,2-dimethyl 6701602 0.87
4 2.73 | n-Heptane 7493806 0.97
5 3.07 | Cyclohexane, methyl 23256047 3.02
6 3.78 | Benzene, methyl 32314556 4.20
7 3.96 | Cyclohexane, 1,3-dimethyl 10012647 1.30
8 | 437 | Octane 11677482 1.52
9 5.17 | Cyclohexane,ethyl 11540722 1.50
10 | 6.15 | Benzene,1,3-dimethyl 29023181 3.77

11 | 6.59 | 1-Ethyl-4-methylcyclohexane 4135695 0.54
12 | 6.8 | P-Xylene 10348954 1.34
13 | 6.96 | Nonane 9152341 1.19
14 | 7.83 | Cyelohexane,propyl 3756226 0.49
15 | 884 | Bonzene,l-ethyl-3-methyl 14818480 " 1.93
16 | 9.05 | Benzene,1,2,4-trimethyl 12912971 1.68
17 | 9.39 | Benzene,l-ethyl-2-methyl 4890330 0.64
18 | 9.82 | Benzene,l,2,3-trimethyl 15072301 1.96
19 | 10.01 | Decane 9254525 1.20
20 | 10.7 | Benzene,l-ethyl-3-methyl 11857640 1.54
21 | 11.61 | Benzene,1-methyl-3-propyl 5277191 0.69
22 | 11.67 | Naphthalene,decahydro 6270254 0.81
23 | 11.83 | Benzene,4-cthyl-1,2-dimethyl 3771130 0.49
24 | 12.45 | Benzene,1,2,3,4-tetramethyl 6000414 0.78
25 | 12.65 | Benzene,4-ethyl-1,2-dimethyl 5394040 0.70
26 | 13.11 | Undecane 13732093 1.78
27 | 13.58 | Benzene,1,2,3,4-tetramethyl 6770904 0.88
28 | 13.71 | Benzene,1,2,4,5-tetramethyl 3824620 0.50
29 | 13.89 | 1-methyldecahydronaphthalene 4959276 0.64
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No. | RT Name Corr. Area | % Corr. Area
30 | 14.43 | Benzene,ethyl-1,2,4 trimethyl 4370094 0.57
31 | 14.67 | Benzene,1,2,4,5-tetramethyl 5755230 0.75
32 | 15.6 | Naphtalene 12305033 1.60
33 | 15.76 | 1H-Indene,2,3-dihydro-4,7-dimethyl 3501455 0.46
34 | 16.08 | Dodecane 12799085 1.66
35 | 17.88 | 1H-Indene,2,3-dihydro-4,6-dimethyl 3734908 0.49
36 | 18.76 | Naphthalene,2-methyl 27346865 ‘ 3.55
37 | 18.89 | Tridecane 8828488 LS
38 | 19.22 | Naphthalene,2-methyl 14782030 1.92
39 | 19.43 | Benzene,cyclohexyl 6415046 0.83
40 | 19.98 | 1H-Indene,2,3-dihydro-1,1,1,4,6 5306970 0.69
41 | 20.44 | Naphthalene,1,2,3,4-tetrahydro 3472852 0.45
42 | 20.83 | Acridine,9-methyl- 8633890 1
43 | 20.93 | Dodecane,2.6,10-trimethyl 4560283 0.59
44 | 21.02 | 1,1-Biphenyl 7320309 0.95
45 | 21.39 | Naphthalene,1-ethyl 7300625 . 095
46 | 21.54 | Tetradecane 11950391 1.55
47 | 21.71 | Naphthalene,2,7-dimethyl 26361739 3.43
48 | 22.09 | Naphthalene,1,7-dimethyl 23068228 3.00
49 | 22.18 | Naphthalene,2,6-dimethyl 26217833 3.41
50 | 22.57 | Naphthalene,1,2-dimethyl 13083031 1.70
51 | 22.66 | Naphthalene,1,3-dimethyl 5344664 0.69
52 | 22.96 | Naphthalene,1,4-dimethyl 10757643 1.40
53 | 23.71 | 1,1-Biphenyl,4-methyl 8803273 1.14
54 | 24.04 | Pentadecane 16282139 2.12
55 | 24.17 | Naphthalene,1,4,6-trimethyl 11966572 *1.56
56 | 24.6 | 4,6,8-trimethyl azulene 5152641 0.67
57 | 24.71 | Naphthalene,2,3,6-trimethyl 9301273 1.21
58 | 24.82 | Naphthalene,1,6,7-trimethyl 11672810 1.52
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No. | RT Name Corr. Area | % Corr. Area
59 | 25.21 | Naphthalene,2,3,6-trimethyl 8651999 1.12
60 | 25.27 | Naphthalene,1,6,7-trimethyl 9332280 1.21
61 | 25.57 | Naphthalene,2,3,6-trimethyl 18275753 2.38
62 | 26.04 | 9H-Fluorene 5493934 0.71
63 | 26.16 | Naphthalene,2,3,6-trimethyl 8715027 1.13
64 | 26.39 | Hexadecane 13437647 1:75
65 | 26.94 | 9H-Fluorene-9-ol 3546190 0.46
66 | 27.04 | Azulene,7-ethyl-1,4-dimethyl 5320284 0.69
67 | 28.06 | Naphthalene,1,2,3,4-tetramethyl 6515068 . 0.85
68 | 28.23 | Naphthalene,1,6-dimethyl-4 7091591 0.92
69 | 28.41 | Azulene,7-ethyl-1,4-dimethyl 3467464 0.45
70 | 28.63 | Heptadecane 7237661 0.94
71 | 28.77 | Pentadecane,2,6,10,14-tetramethyl 13332659 1.3
72 | 29.44 | Azulene,7-ethyl-1,4-dimethyl 4469231 0.58
73 | 30.4 | Phenanthrenc 5702921 0.74
74 | 30.76 | Octadecane 4946090 0.64
75 | 32.79 | Nonadecane 6574242 0.85
76 | 33.25 | Phenanthrene,4-methyl 2323545 0.30
77 | 33.35 | Anthracene,2-methyl 1311046 1 0.17
78 | 34.73 | Octadecane 1819447 0.24
79 | 35.1 | Phenanthrene,3,6-Dimethyl 8902841 0.12
80 | 35.45 | Phenanthrene,2,5-dimethyl 1415567 0.18
81 | 35.57 | Phenanthrene,2,7-Dimethyl 776704 0.10
82 | 36.59 | Heneicosane 1650396 0.21
83 | 38.37 | Docosane 1233557 0.16
84 | 40.07 | Nonadecane 918754 0.12
85 | 41.71 | Tetracosane 658291 0.09
86 | 43.29 | Pentacosane 368608 0.05
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No. | RT Name Corr. Area % Corr. Area
87 | 44.81 | Hexacosane 195543 " 0.03
88 | 46.28 | Eicosane 99153 0.01

3 o :’ Y v 4 1 =
M9 1-2.2 9aszneuvestiniundeaunlFudins iz lasld Ge-Ms

74

No. RT Name Corr. Area | % Corr. Area
1 3.76 | Toluene 275817 4.00
2 434 | Octane 123008 1.78
3 6.13 p-Xylene 141810 2.06
4 6.78 | Benzene, 1, 3-dimethyl 54887 0.80
5 8.83 Benzene, 1-ethyl -3-methyl 205793 2.98
6 9.05 Benzeng, 1, 2, 4-trimethy] 111752 1.62
7 9.38 | Benzene, 1-ethyl -2-methyl 64508 0.94
8 9.8 Benzene, 1, 2, 3-trimethyl 265257 3.85
9 9.98 | Decane 418243 6.06
10 10.07 Beu;zene, 1, 3, 5-trimethyl 122250 1.7
11 11.6 | Benzene,l-methyl-2-propyl 98817 1.43
12 11.83 | Benzene, 1-ethyl -3, 5-dimethyl 64528 0.94
13 12.44 | Benzene, 4-ethyl -1, 2-dimethyl 87102 1.26
14 12.64 | Benzene, 1-ethyl -2, 3-dimethy] 94049 1.36
15 12.85 | endo-tricyclo 5.2.1.0(2.6) decane 38470 0.56
16 13.07 | Undecane 178791 2.59
17 13.56 | 1, 3-Cyclopentadiene, 1, 2, 3, 4-tetramethyl 63777 0.92
18 13.7 | Benzene, 1, 2, 3, 4-tetramethyl 67772 0.98
19 14.66 | Benzene,l-ethyl-2,3-dimethyl 109364 1.59
20 14.99 | Tridecane,6-propyl 90046 1.31
21 15.18 | Undecane,3-methyl 39601 0.57
22 15.58 | Naphthalene 66656 0.97
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No. RT Name Corr. Area | % Corr. Area
23 16.05 | Dodecane 411572 5.97
24 16.44 | Hexadecane,2,6,11,15-tetramethyl 68518 0.99
25 18.09 | Dodecane,4,6-dimethyl 37415 0.54
26 18.72 | Naphthalene,1-methyl 95413 1.38
27 18.85 | Tridecane 205114 2.97
28 19.19 | Naphthalene,2-methyl 59834 0.87
29 19.39 | Naphthalene,1,2,3,4-tetrahydro 45488 0.66
30 20.89 | Hexadecane,2,6,10,14-tetramethyl 49669 0.72
31 21.49 | Tetradecane 236894 3.43
32 21.65 | Naphthalene,1,6-dimethyl 75687 1.10
33 | 22.04 | Naphthalene,2,6-dimethyl 73792 1.07
34 | 22.13 | Naphthalene,l,7-dimethyl 93082 1.35
35 | 23.08 | Tetradecane 97929 1.42
36 | 23.99 | pentadccane 157740 2.29
37 24.81 | Benzene,l-methyl-2-phenyl methyl 289974 4.20
38 | 25.01 | Benzene,l-methyl-4-(phenylmethyl) 216562 3.14
39 25.17 | 4,6,8-Trimethylazulene 45742 0.66
40 | 25.25 | Naphthalene,2,3,6-trimethyl 49045 0.71
41 25.57 | Naphthalene,2,3,6-trimethyl 72758 1.05
42 26.36 | Hexadecane 140494 2.04
43 | 2746 | Tridecane 50468 0.73
44 | 28.61 | Heptdecane 106908 1.55
45 28.74 | Pentadecane,2,6,10,14-tetramethyl 84966 1.23
46 | 28.92 | 5,6-dihydro-5,6-dimethylbenzo 86361 1.25
47 | 30.37 | Phenanthreane 50343 0.73
48 | 30.74 | Octadecane 135092 1.96
49 30.94 | Hexatriaacontane 41908 0.61
50 | 32.77 | Nonadecane 98027 1.42
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No. RT Name Corr. Area | % Corr. Area
o 33.32 | Hexadecanoic acid,methyl ester 104787 1.52
52 34,72 | Eicosane 122999 1.78
54 | 36.07 | Eicosane,9-cyclohexyl 53105 0.77
55 36.58 | Heneicosane 133063 1.93
58 | 41.33 | Borane,diethymethyl 77377 1.12
59 | 42.28 | Eicosane 57698 0.84
60 44,08 | 1,2-Benzenedicarboxylic acid 144585 2.10
61 45.7 | Heneicosane,3-methyl 75839 1.10
62 47.25 | Hexahydropyridine,1-methyl-4 68165 0.99
63 48.9 | Cyclotrisiloxane,hexamethyl 44669 0.65
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General Linear Model: C3 versus C1, C2

Factor Type Levels Values
Cl fixed 5 1,2,3,4,5
2 fixed 4 1,2,3,4
Analysis of Variance for ¢, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F. P
cl 4 628846 628846 157211 608.36 0.000
C2 3 350098 350098 116699 451.59 0.000
C1*C2 12 163032 163032 13586 52 0.000
Error 40 10337 10337 258
Total 59 1152312
S =16.0753 R-sq=99.10 % R-sq (adj) =98.68 %

Grouping Information Using Tuckey Method and 95.0 % Confidence

sas1ms Ivaveaiy aumnil (°C)
TuTasiou (L/min) 200 300 350 400 500
0.1 10.33' 102.33% 147.67 89.33% 62.67"
0.45 103.67"% 417.00° 545.33° 335.33° 86.00°"
0.75 69.00% 250° 309.00™ 265.67" 98.33""
1 64.33" 288.33° 297.00° 275.67" 116.00%




79

ﬂ;. 9 aa =Y dy =3 d' 9 = d'. =3 ﬁi
aaf a2 feyameadavestFinasiFemaunaaii Idonms Ins lagaiiguugii 350°C ¥

Sasans InavesinaluTasioufi 0.45 Aasdaeuniinnal 1,2 uag 3 ¥l

One-way ANOVA : C3 versus Cl

Source DF Seq SS Adj MS F P
1 2 131 65 0.28 0.768
Error 6 1425 238
Total 8 1556
S=15.41 R-Sq=18.41% R-Sq(adj) = 0.00 %

Individual 95% Cls For Mean Base on

Level N Mean St Dev
1 3 543.00 19.08
2 3 545.33 15.095
3 ] 536.33 9.71
Pooled StDev = 15.41
Grouping Information Using Turkey Method
Cl1 N Mean Grouping
2 3 545.33 A
1 3 543.00 A
3 3 536.33 A

Turkey 95% Simultaneous Confidence Intervals
All Pairwise Comparisons among Levels of C1

Individual confidence level = 97.80%
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One-way ANOVA : C3 versus C1

Source DF Seq SS Adj MS F P
C1 2 23416 11708 6.80 0.029
Error 6 10329 1721
Total 8 33745
S5=41.49 R=8q=69.39% R-Sq(adj) =59.19 %

Individual 95% Cls For Mean Base on

Level N Mean St Dev

1 3 424.00 29.00

- 3 311.00 29.10

3 3 321.33 58.96
Pooled StDev = 15.41
Grouping Information Using Turkey Method

C1 N Mean | Grouping

1 3 424.00 A

3 3 311.00 AB

2 3 321.33 B

Turkey 95% Simultaneous Confidence Intervals

All Pairwise Comparisons among Levels of C1

Individual confidence level = 97.80%
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