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Table A.1 The condition reactiongfof all paramicte droctacking Used Lubricating Oil

by Ni-Mo on alumina.

Table A.2 The condition re tions of Alf paramete racking Used Lubricating Oil

by HZSM-5 catalys
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Appendix B

Figure B.1 Composition of used lubricating oil.
Figure B.2 Composition at condition 400 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/ALQ,.

Figure B.3 Composition at condition 420 e 0 ion temperature, 100 psi of initial

me and 1.0% of Ni-Mo/AlO,.
Figure B.4 Composition at condities ECof r on.lemp _rature, 100 psi of initial

hydrogen pressur daction time .0% of Ni-Mo/ALO,.

Figure B.5 Composition at ¢ emperature, 100 psi of initial

hydrogen press ' / \Q\ 0% of Ni-Mo/AlO,.

Figure B.6 Composition at co i \\ lwre, 100 psi of initial

AW

hydrogen pressure, 80 \ 2:@ndy1.0% of Ni-Mo/AlO,.

Figure B.7 Composition at condiion 0% erature, 100 psi of initial
hydrogen pressure, 60 .;.;;;. ‘cactioni \ nd 0.5% of HZSM-5 catalyst.

Figure B.8 Composition at condition 420-E-efreagtion.temperature, 100 psi of initial
hydrogen pressue i O 5% of HZSM-5 catalyst.

Figure B.9 Composition atical i " 100 psi of initial

hydrogen pressure; 60 minute ime urd 5% of HZSM-5 catalyst.

Figure B.10 Composition at conditian 450 °C of reaétion temperature, 100 psi of initial

hydrogeﬂ i&%]eﬂnﬂﬂﬂaﬁ wv%ja’c] ﬂ%ﬁf HZSM-5 catalyst.

Figure B.11 Composmon at condition 470 Q‘of reaction tggperature, 100gpsi of initial
harﬁnf;}@daﬂ @Woﬂd%’n}@ m Hﬂ@z&% catalyst.

Figure B.12 Co%position at condition 450 °C of reaction temperature, 0 psi of initial
hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/ALO,.

Figure B.13 Composition at condition 450 °C of reaction temperature, 150 psi of initial

hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/ALLO,.
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Figure B.14 Composition at condition 450 °C of reaction temperature, 200 psi of initial
hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/Al,O,.

Figure B.15 Composition at condition 450 °C of reaction temperature, 0 psi of initial
hydrogen pressure, 60 minutes of reaction time and 0.5% of HZSM-5 catalyst.

Figure B.16 Composition at condition 450 °C of reaction temperature, 150 psi of initial

hydrogen pressure, 60 minu ime and 0.5% of HZSM-5 catalyst
Figure B.17 Composition at conditic perature, 200 psi of initial
— " g J
hydrogen pressure, 60*mint . 0.5% of HZSM-5 catalyst.

Figure B.18 Composition at conditig ature 100 psi of initial

/'/l('.n"i\\- 10%ofN| Mo/AlLQ,.

ture 100 psi of initial

of 7 ?\\ \. 10% of Ni-Mo/AlO,.
£

Figure B.20 Composition at cofiditi@n 4 .D_0

hydrogen pressure
Figure B.19 Composition at condi '
hydrogen pressdfe, 4
‘ re, 100 psi of initial

hydrogen pressure 80 giinutes6f nti \ and 1.0% of Ni-Mo/ALO..

Figure B.21 Composition at conditibn 45676 of rea emperature, 100 psi of initial

hydrogen pressure, 120 "’f”i, '\"51‘ me and 1.0% of Ni-Mo/AlL,O,.

Figure B.22 Composition atd ""-'::-:-‘:-‘m*-*:*r*-*:-“\:,j , 100 psi of initial
hydrogen pressuse, 30 and0.5% of HZSM-5 catalyst.
)}

)

!
Figure B.23 Composition at co d|t|on 450°C of reactlon temperature, 100 psi of initial

hydrogerﬂumnﬁﬁﬁ) T HZSM-5 catalyst.
Figure B.24 Compositign at condition 45 reaction temperature, 100 psi of initial
Figure B.25 HMﬁﬁﬂjm ogljc]onit:; ﬂ E!T Hlnmal

hydrogen pressure, 90 minutes of reaction time and 3.0% of Ni-Mo/Al,O,.

Figure B.26 Composition at condition 450°C of reaction temperature, 100 psi of initial

hydrogen pressure, 90 minutes of reaction time and 5.0% of Ni-Mo/Al,O,.
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Figure B.27 Composition at condition 450 °C of reaction temperature, 100 psi of initial
hydrogen pressure, 60 minutes of reaction time and 0% of HZSM-5 catalyst.

Figure B.28 Composition at condition 450 °C of reaction temperature, 100 psi of initial
hydrogen pressure, 60 minutes of reaction time and 0.1% of HZSM-5 catalyst.

Figure B.29 Composition at condition 450 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 60 minutesyofirédction time and 0.3% of HZSM-5 catalyst.
4N

\ A 1 ¢
Figure B.30 Composition at condition 450 C ¢ u,{. Loy emperature, 100 psi of initial

hydrogen pressure, 60" minutes of gact .,.-....L_;: nd 0.6% of HZSM-5 catalyst.
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Unit Boiling Range Distribution
°F 529.2 | 630.8 | 656.1 676.5 | 697.7 718.0 742.6 779.0 828.4 930.8 | 1004.3
’c 276.2 | 332.7 | 346.7 | 358.1 369.8 | 381.1 3948 | 4150 | 4424 | 4993 | 540.2
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
BP (C°)

500+ L

450+ —

400+ -

A%
350+ sk
AU INANINYINT
Y | |
. ¢ = o/
I AWIANNIUURNINYIQE |

I | b, | [ | | |
0 20 30 4 S0 6 70 8 %

% Recovered

Figure B.1 Composition of used lubricating oil.
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Unit Boiling Range Distribution

°F 133.0 | 276.3 . 356.6 | 430.1 4958 | 547.7 | 6183 | 659.8 | 703.6 7733 | 996.6

€ 56.1 | 136.7 | 180.3 | 2212 | 257.7 | 286.5 325.7 348.8 | 3731 4119 | 5359
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP

BP (C°
500-
400
300-
200
100+
107

Figure B.2 Composition at condition 400 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/Al,O,.
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% Recovered

40

50
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Unit Boiling Range Distribution
°F 1276 | 203.0 | 298.3 367.7 4711 563.7 | 633.6 692.0 7524 859.1 | 1011.2
°c 53.1 95.0 | 1479 186.5 | 2439 2954 334.2 366.7 400.2 459.5 544.0
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP

.. BP(C)

500- —

400 -

300+ L

A%,
200 I=
IANeNINYINT
g
9 ¢ o UEJ F
T l I T T I—

Figure B.3 Composition at condition 420 °C of reaction temperature, 100 psi of initial

10

hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/Al,O,.
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Unit Boiling Range Distribution
°F 127.7 | 207.4 | 306.1 367.4 | 4453 526.9 601.9 676.2 745.2 858.7 | 1011.3
‘c 53.2 97.5 1623 186.4 229.6 2749 316.6 357.9 396.2 459.3 544.0
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
__BP(C)
500+ =
400 i
300~ i
A%
200 ’ -
ﬂUﬁﬁﬂﬂﬂfWﬂ’Tﬂ‘i
100- Y
CL Qﬂiﬂjuﬁﬁﬂmﬁ'ﬂ [
S I 1 1 T 1 T T
10 20 30 40 50 70

Figure B.4 Composition at condition 430 °C of reaction temperature, 100 psi of initial

% Recovered

60

90

hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/AlO,.
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Unit Boiling Range Distribution
°F 1209 | 201.9 | 2754 | 323.3 379.7 | 443.2 507.5 587.8 670.5 769.7 999.6
c 49.4 94.4 135.2 161.9 193.1 228.4 2641 308.8 354.7 409.8 537.6
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
~ BP(C)
500- B
400 B
300- = 3
A
200 —
839 EJ NINYING
Y | |
i ' | INYIAY
lq | | | | | | | |

10 20 30 40 50 60 70 80 90
% Recovered
Figure B.5 Composition at condition 450 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/Al,QO,.
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Unit Boiling Range Distribution
°F 127.0 | 241.0 | 291.9 348.4 395.4 456.2 510.0 57371 649.2 728.8 995.4
© 52.8 | 116.1 | 144.4 175.8 201.9 235.6 265.6 300.9 342.9 3871 535.2
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
BP (C°)
500+ =
400+ L
300+ I
200 n
ﬂuﬁﬁwﬂw%’wmm
100 Y -
¢ o o/

109 20 30 49 50 e 7 8 o
% Recovered
Figure B.6 Composition at condition 470°C of reaction temperature, 100 psi of initial

hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/Al,O..
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Boiling Range Distribution

°F 156.7 | 445.1 | 5469 | 618.0 | 647.3 | 6716 | 696.8 | 723.4 | 7653 | 851.3 | 1001.7
o 69.3 | 2295 | 286.0 | 3255 | 3418 | 3553 | 369.3 | 384.1 | 407.4 | 4551 538.7
% Recovered IBP 10 20 30 40 50 60 70 80 - 90 FBP

AULINENINEINS

Figure B.7 Composition at condition 400 °C of reaction temperature, 100 psi of initial

% Recovered

hydrogen pressure, 60 minutes of reaction time and 0.5% of HZSM-5 catalyst.
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Unit Boiling Range Distribution
°F 1223 | 267.7 | 3538 | 4359 510.3 586.0 | 643.8 691.0 745.3 855.3 | 1002.7
e 50.2 | 131.0| 178.8 224.4 265.7 307.8 339.9 366.1 396.3 457 .4 539.3
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
_BP (C")

100+

Figure B.8 Composition at condition 420 °C of reaction temperature, 100 psi of initial

t‘

AUEINENINYINS

1N < .
UL - A 70

% Recovered

hydrogen pressure, 60 minutes of reaction time and 0.5% of HZSM-5 catalyst.
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Unit Boiling Range Distribution
°F 121.0 | 198.6 | 278.1 3376 | 395.1 472.5 540.7 636.1 1127 836.1 | 1002.7
T 494 | 926 136.7 169.8 | 201.7 2447 282.6 335.6 378.2 446.7 539.3
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
BP (C°)
400+ =
300- -
A
200+ =
UEINININYINT
100~ 44 _ —
' ¢ o .7

10q 20 30 40 S0 60 70 80 90

% Recovered

Figure B.9 Composition at condition 435 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 60 minutes of reaction time and 0.5% of HZSM-5 catalyst.
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Unit Boiling Range Distribution
°F 121.8 | 2415 | 280.8 333.8 389.1 456.9 518.1 604.4 684.4 792.2 | 1000.9
e 499 | 1014 | 138.2 167.7 198.4 236.1 270.1 318.0 362.4 422.3 538.3
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
BP (C°)
500 =
400 —
300- =
A
200 —
'LIEI?NI JNTNYINT
u .
A ﬂ‘iﬂjmﬂﬁﬂﬂ’]ﬁ’ﬂ r
T T T T 1 T
10 20 30 40 50 60 70 80 90

% Recovered

Figure B.10 Composition at condition 450 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 60 minutes of reaction time and 0.5% of HZSM-5 catalyst.
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Boiling Range Distribution

F 121.2 | 196.1 | 2935 | 373.0 | 4769 | 5829 | 668.6 | 7294 | 809.6 | 929.3 | 1004.6
C 496 | 91.2 | 1453 | 189.4 | 2472 | 306.0 | 353.7 | 387.5 | 432.0 | 4985 | 540.3
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP

8P (c?

100~

Audnenineans

% Recovered

AMIAINTAUUNIINYAY

Figure B.11 Composition at condition 470 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 60 minutes of reaction time and 0.5% of HZSM-5 catalyst.
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Unit Boiling Range Distribution
°F 121.8 | 260.3 | 3388 | 4245 498.9 556.5 | 628.2 675.8 732.2 8451 | 1002.6
c 499 | 1268 | 1704 | 218.1 259.4 2914 331.2 3577 389.0 451.7 539.2
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
~ BP(C)

100+

AULINENINEINg

9
1§
10

MM

20 30

50

60

70

IUNNAINNAY

% Recovered

90

Figure B.12 Composition at condition 450 °C of reaction temperature, 0 psi of initial

hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/Al,O,.
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Unit Boiling Range Distribution
°F 1269 | 169.8 | 268.9 | 336.1 4418 506.4 588.1 670.0 743.8 861.4 | 1011.8
e 52.7 76.6 131.6 1689 | 211.0 263.6 309.0 354.5 395.4 460.8 5443
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
BP (C")

500 -

400 —

300 -

%
200+ =
EI"‘J NYNTNYINT
| N ¢ ,
| RIQINTUNRIINYINY |
I | | |

I : T T I I
10 20 30 “n - o5 70 80 90

% Recovered

Figure B.13 Composition at condition 450 °C of reaction temperature, 150 psi of initial

hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/ALLO,.
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Unit Boiling Range Distribution
% 136.8 | 275.5 | 349.2 | 4151 476.8 | 526.0 592.0 | 6422 | 690.5 | 761.7 | 997.1
e 58.20 | 135:31| 176.2 | 2129 | 2471 274.4 3114 339.0 3659 | 405.4 536.2
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
BP (C")
500+ —
(.
400 =
A2 ‘
200+ —
HANYNTNYINT
U
: | ¢ o o/ ‘
= /ARTANNIUNRTIINYINEY |
T I | | 1 | [ i |
10 20 30 40 50 60 70 80 90

% Recovered

Figure B.14 Composition at condition 450 °C of reaction temperature, 200 psi of initial

hydrogen pressure, 90 minutes of reaction time and 1.0% of Ni-Mo/AlLO,.
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Unit Boiling Range Distribution
°F 1211 | 231.2 | 3379 | 4423 | 5316 | 6186 | 672.1 721.0 | 790.7 | 909.6 | 1004.2
o 49.5 | 110.7 | 170.0 | 228.0 277.6 325.9 3656 | 3828 4215 | 487.6 540.1
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
BP (C°)

500+ =

400+ =

300 =

A%
200+ o=
INYNINYINT
3 U
& ,
" ARIAINTUURIINYIRY |

i = il I I 1 I I = ==
102030405060708090

% Recovered

Figure B.15 Composition at condition 450°C of reaction temperature, O psi of initial

hydrogen pressure, 30 minutes of reaction time and 0.5% of HZSM-5 catalyst.
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Unit Boiling Range Distribution
F 120.5 | 185.8 | 281.3 350.2 4194 509.0 600.3 667.4 731.0 850.7 | 1002.9
e 49.2 85.4 138.5 176.8 215.2 265.0 315.7 353.0 388.3 454.9 539.4
% Recovered 1BP 10 20 30 40 50 60 70 80 90 FBP
BP (C°)

500+ =

400 —

m =

<
200 =
EI"‘J NYNTNYINT
U
100+ ¢ o .73 i}
% T T T 1 T 1 T

|
0 20 30 49 5 60 70 8 9%

% Recovered

Figure B.16 Composition at condition 450 °C of reaction temperature, 150 psi of initial

hydrogen pressure, 60 minutes of reaction time and 0.5% of HZSM-5 catalyst.
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Unit Boiiing Range Distribution
°F 158.8 | 271.5 | 320.8 | 386.9 | 4534 510.0 5723 | 642.6 7051 800.2 | 1000.7
c 70.4 | 133.0 | 160.4 197.2 | 2341 265.5 300.2 339.2 3739 | 426.8 | 538.1
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
BP (C°)
500+ =
400 =
300+ —
A%
200+ =
QEINENINYINT
q : .
. ¢ o .73
o /S AWTANNIUHNRTIINUIRE
9
1 l | I

I T T | T
10 20 30 4 5 6 70 8 90

% Recovered

Figure B.17 Composition at condition 450 °C of reaction temperature, 200 psi of initial

hydrogen pressure, 60 minutes of reaction time and 0.5% of HZSM-5 catalyst.
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Unit Boiling Range Distribution
°F 1245 | 240.1 | 2955 361.4 430.8 498.2 559.5 639.8 703.9 798.6 | 1000.6
e 514 | 1156 | 146.4 183.0 2215 259.0 293.0 337.7 3733 425.9 538.1
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Figure B.18 Composition at condition 450 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 30 minutes of reaction time and 1.0% of Ni-Mo/AlLO,.
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Unit Boiling Range Distribution
°F 1211 | 2310 | 320.7 | 4218 | 5114 | 6027 | 6736 | 7306 | 798.0 | 9105 | 1003.9
e 495 | 1105 | 1604 | 2166 | 266.3 | 317.1 | 3565 | 388.1 | 4256 | 488.0 | 540.0
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Figure B.19 Composition at condition 450 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 45 minutes of reaction time and 1.0% of Ni-Mo/Al,O,.




124

Unit Boiling Range Distribution

°F 1204 | 2016 | 293.5 365.1 4571 540.5 | 649.7 7214 797.5 913.8 | 1004.2

c 49.1 942 | 1453 185.1 236.2 282.5 343.1 382.9 4253 489.9 540.1
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Figure B.20 Composition at condition 450°C of reaction temperature, 100 psi of initial

AULINENINYINS
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e
o

hydrogen pressure, 60 minutes of reaction time and 1.0% of Ni-Mo/Al,O,.
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Unit Boiling Range Distribution
°F 125.0 | 233.1 | 2841 338.2 | 391.7 | 4581 516.3 5949 | 668.3 757.8 | 998.4
t 516 | 111.7 | 140.0 1701 199.8 236.7 269.1 312.7 353.5 | 403.2 536.9
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Figure B.21 Composition at condition 450°C of reaction temperature, 100 psi of initial

hydrogen pressure, 120 minutes of reaction time and 1.0% of Ni-Mo/ALO..
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Unit Boiling Range Distribution
°F 125.7 | 2599 | 3120 | 3819 | 4554 516.5 590.1 652.8 714.4 818.2 | 1001.6
c 52.1 | 1266 |. 1556 194.4 2352 269.2 310.0 344.9 3791 436.8 538.7
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Figure B.22 Composition at condition 450 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 30 minutes of reaction time and 0.5% of HZSM-5 catalyst.
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Unit Boiling Range Distribution

°F 122.5 | 250.3 | '330:1 407.9 | 493.9 557.2 636.7 698.5 769.8 896.1 | 1003.9

" 50.3 | 121.3 | 165.6 | 208.8 2566 | 2918 336.0 370.3 409.9 480.0 540.0
% Recovered IBP 10 20 30 40 50 60 70 80 90 FBP
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Figure B.23 Composition at condition 450 °C of reaction temperature, 100 psi of initial

AULINENINYINS

1 20l

% Recovered

hydrogen pressure, 90 minutes of reaction time and 0.5% of HZSM-5 catalyst.
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Unit Boiling Range Distribution

°F 127.5 |.268.0 | 3125 369.4 429.0 486.0 533.8 611.8 677.6 766.5 999.0

°c 534 11314 | 1558 187.5 220.5 252.2 278.8 322.1 358.7 408.1 537.2
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Figure B.24 Composition at condition 450°C of reaction temperature, 100 psi of initial

hydrogen pressure, 90 minutes of reaction time and 0.0% of Ni-Mo/Al,O,.
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Unit Boiling Range Distribution
°F 1269 | 168.1 | 251.2 320.5 3895 | 477.2 653.0 631.8 713:2 830.1 | 1009.6
c 52.4 756 || 1218 160.3 198.6 | 247.3 289.4 333.2 378.5 443.4 543.1
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Figure B.25 Composition at condition 450 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 90 minutes of reaction time and 3.0% of Ni-Mo/Al,O,.
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Unit Boiling Range Distribution

°F 1242 | 2489 | 298.2 | 358.5 4106 | 4659 518.0 587.9 658.0 741.5 997.0

‘C 51.2 [ 1205 | 1479 181.4 210.3 241.0 270.0 308.9 347.8 394.2 536.1
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Figure B.26 Composition at condition 450 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 90 minutes of reaction time and 5.0% of Ni-Mo/ALO,,.
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Unit Boiling Range Distribution
°F 120.0 | 1823 | 2715 | 3179 | 377.3 | 4684 | 5495 | 651.2 | 721.3 | 839.3 | 1002.6
€ 489 | 835 | 133.1 | 1588 | 191.8 | 2425 | 2875 | 3440 | 3829 | 4485 | 5392
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Figure B.27 Composition at condition 450°C of reaction temperature, 100 psi of initial

hydrogen pressure, 60 minutes of reaction time and 0% of HZSM-5 catalyst.
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Unit Boiling Range Distribution
o 122.7 | 204.1 | 280.5 339.6 395.3 468.7 534.0 627.5 704.7 816.7 | 1001.8
% 50.4 95.6 138.1 1709 | 201.8 2426 278.9 330.8 373.7 | 4736.0 | 538.8
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Figure B.28 Composition at condition 450°C of reaction temperature, 100 psi of initial

hydrogen pressure, 60 minutes of reaction time and 0.1% of HZSM-5 catalyst.
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Unit Boiling Range Distribution
°F 120.4 | 1828 | 272.0 | 321.4 | 380.1 463.6 | 538.7 | 636.1 7143 | 838.3 | 1002.9
0 49.1 | 838 | 1333 | 1608 | 1934 | 239.8 | 2815 | 3356 | 379.0 | 4480 | 5394
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Figure B.29 Composition at condition 450 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 60 minutes of reaction time and 0.3% of HZSM-5 catalyst.
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Unit Boiling Range Distribution
N 1206 | 188.5 | 280.7 350.1 427.3 513.3 608.1 680.9 752.7 879.2 1003.6
%C 49.2 86.9 138.2 176.7 219.6 267.4 320.1 360.5 400.4 470.7 539.8
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Figure B.30 Composition at condition 450 °C of reaction temperature, 100 psi of initial

hydrogen pressure, 60 minutes of reaction time and 0.6% of HZSM-5 catalyst.
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UNITS AND CONVERSION FACTORS

Temperature
e = 1.8°F
’Cto°F: a5*(°c)+32 =°F
°Fto® (F-32)*5/9 =°C
Volume
= 0.01639 litres
= 1.201 U.S. gallons
= 3.785 litres
0.02832 m’
Mass

15.432 grains = 0.0022 Ib

= 7000 grains

6.kt = 1.12U.S. tons

i) 1 U s, tor

0.90Ztonnes = 0.893 tons

Pressure ﬂ uE]’J ‘ﬂ Ej'ndjw Ej,]ﬁ,j = 220461
1 atmosphere =& 760 mm Hg at0°C

Qﬁﬁﬁﬂﬂimﬂﬁﬂﬁﬂﬁmﬁﬂ

339ftH,O = 1.033 kg/cm
14.695 Ib/in” (psi)

2116 Ib/ft’
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