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3. ANEed1LWTE AP1 (API gravity) ASTM D-287
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4.  MITHIAIMEARLMINRN (Kinematic viscosity)
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arruelin i luonde

i '[m_\ﬁu (Toluene) (4@)
Physical properties

Boiling point 111°c
Flash point 40 °F
Flammable 11

1.2

7.1
Evaporat 4 Ly . 4.5
Specific el 157 N .9
Vapor volume . \ 31 cu. ft
Threshold \

100 ppm.

150 ppm.
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2. 1ofAuDANDBOA (ethyl alcohol, ELOH) (41)
Physical properties of 95 X ethyl alcohol

Acidity as acetic acid 0.0025 €/100 ml. max
' Color, Pt-Co scale _ 10 max |
Distillation range at 760 mm Hg 77-88 C

Non—volatile matte Not more than @.0025
\ gm when 100 ml are
evaporated and heated
to constant weight at
160 °C to 110°C

38 min.

At least 25 min.
permanganate Hl_n at

15°C

230
. @.8160
s wallon et 288 € O 6.76 lbs.
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3. lniofadinos (diethyl ether) (41)

Typical properties and specification
Apparent ignition temperature in air
Boiling point et 762 mm
Coefficient of expansion
Constant-boiling a\\‘ [ ’
Diethyl ether 99X /G

Electrical ‘cor
Explosive 1lim
Flash point

jndex et 17 C

@ﬁﬁﬁmﬁ%‘w Talip

Surface tension at 20 c

1@s

190 C
34.5°C
©.00164 per 1°C

ElF- .tl Tﬂﬂ MM =
34.5°C

B.P. at 76@ mm.
28.2°C

B.P. at 760 mm.
34.1°C

4x10 " recip. ohm
2.34-6.15 %

- a0°F

- 116.2°C

651 Cal./mol.
1.3542

0.7146

0.5476 Cal./g

o 17-0 dynes./sq.Ccm.

QIR i S 1912116 B

Solubility of water in solvent at 20 ‘c
Viscosity st 20°C

Vapor pressure at 20 C

Weight per gallon at 2@ C

Weight per gallon st 17 C

Acidity as acetic

1.3 % by wt.
9.00233 poise
442.0 mm. Hg
5.95 lbs.

5.3542 lbs.
2.002% by wt. max



4. manmmnnu’t‘mwﬂ'lm (methyl ethyl ketone, MEK) (41)
Azeotropic mixtures

X by wt. % by wt. B.P.CC)
MEK 37.5 benzene 62.5 78.4
| 73 tert-butyl alcohol 27 77.5
45.9
73.5
73

72
;j \‘\\\f\ " :.a

\\x - .
arp \&\\ i

TT+5
mEtiyy 79.3
s :' \ \‘ .
-:j" 'O s Q T79.5
-.'l’.r-'- o !\
3 SN B vt 55.5
Rl opt 76

v
ﬂUEI’JVIEWIﬁWEI’lﬂ‘ﬁ
ammnmumwmaa
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Typical properties and specification of MEK

Boiling point at 760 mm 79.6 C

Coefficient of expansion 0.00076 per F
Electrical conductivity 1.0 x 10~ ohms at 25°C
Explosive limits 1.97 X - 190.2 X
Flash point (Tag clasad gup 25°F

Freezing point .= | - 86.4°C

Heat of combustitn 582 cal./mol

Latent heat. At 1ol Btega C. 106 cal./g
Refractive 1.% ' 1.3788

Solubility ~20/28°C 23.4 % by wt.
Specific heaf i “ 0.55 cal./g
Surface

e'C

20°C

49°C

75°C

Viscosity 4 0.008423 poise
Weight o gation s > 6.72 1bs.

Acidity (a8 acetic ' I 0.0025 har wt. (max)
Distillatiod penge (ASTM) g 70 -

mﬁuﬁi%ﬂrﬂﬂﬁw El']ﬂ‘i 3 s por 100 ml.crax
Q’m AIN I um'mma El
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Used for

Name of oil

Motor, light
Motor, medium
Motor, heavy
Aircraft engine,
Aircraft engine,
Diesel engine,
Diesel engine,

Transmission oil,

Cold test, lis V

Cold test, hnnwm
Cylinder oils, unff{ltered

Light mi

cylinders

%__ummﬂ%’wmnﬁw
QRN T 89578

Visco- Pour
API sity point
index

24-30 | TO-100 |-1@ to 15
22-28 50-100 @ to 25
20-27 | 49-100 @ to 25
24-26 | 990-100 |10 to @
23-25 9@-120 ® to 30
23-25 | 40-70 |-1@ to 1@
22-25 | 48-T@ @ to 20
21-23 - -1@ to 1@
20-22 - @ to 30
25-27 = @ to 30
21-26 - ? to 30

27-32 - —20 max

25-28 = -10 max
™ 20 to
2026 - 30 to 60
]ﬁﬂ = 1@ to 4@
20-26 - 30 to 30
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SAE Saybolt Universal, sec Cent istokes
viscosity
number o'F 210°F
BW Below 869
10W 1,303-2,606
2ewW 2:606-10,423
2e 5.73-9.62
30 9.62-12.94
40 12.94-16.77
50 16.77-22.68

| EI {
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MR 901 mumieR LenfinsesinidaR Lanyliewiin Sriduen vudunedn uae

w sl o i
‘a‘"ll-llﬂum.l'il:ﬂ‘l"lﬂﬂ'm‘ll 'I'It:lﬂﬂﬁmﬂ n

Temperature
e

g 8 8

II"I'T"I#ﬂ 3.2 MunEL

{ofuenls ﬁmuﬂﬁma "

wax-free oil

(pour point -7°C)

187.31
65.56
40,40
29.57

v &
Afuen lowduedm uae

ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂ?ﬂi

Ch| ﬁﬂ”ﬁﬂ
q
Temperature HD (pour point | Dewaxed oil (pour| Wax (melting
¢ ‘c) 51°C) point 18°C) point 54 °C)
6@ 2.84 @.845 0.820
7@ 2.83 @.838 0.814
BO ©.823 @2.83 2.805
92 2.821 @.828 @.803
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MEK/toluene WiIMIALAIBMAY

Density of HD st 6@ C = @.840
Vol. of HD st 6@ C = 73 ml
‘Vol. of solvent = 727 m
Total volume of mixture = B0@ ml
Ratio of HD/solvent = 1/18 (v/v st 62 °C)
Temp. of cold brine in = -7 '
Temp. of cold brine out = -6.9 C
Initial temp. of mixtur V e C
Final temp. of mixtur //;/ e ©

Average cool im‘ﬁ

Stirring r:y :
Pressure d oA T

Filtration

MEK/toluene (v/v at 2@

Wt. of HD used (g)
Vol. of filtrate (ml

LW

Vol. of wax cake (ml) _ o5/ -/

_ﬂﬂ min. =

2.75 "C/min.
Lrpm
™ H’ -_'-} B 11‘1- II‘

= 5.03 x 10 m

Filtration time %sn&

Avg. Filt. rete'® 19 (m /m .

I {ml)

Vol. of dewaxed

P. pt. n?dmxad oil () ¢

m-Q’Wﬂ-ﬂﬂﬂ‘ﬁm NM’P’J

Wt m i(g) 22+.186

| % wax in wax (% wt) 61.31
melting point ¢ C) 525
Solvent recovery (ml) 580
Solvent loss (ml) 147
Vol. of HD loss (ml) 13
Wt. of HD loss (g) 11.87

L) Uang wmma

40/60 | 60/a0 | so/20 | 100/

1.11 6129 61.11 61:11 611
500 450 420 4020 400
200 | 250 | 280 | 320 | ase
22 12 5 2

0.68 | 1.15 | 2.65 | 6.6

28 25 24 23

26.84 | 24.06 | 21.27 | 19.90 | 19.5

23.57 15.29 13.14 131!

40 éi 23 18 18
V]%l M 49 44 47

24.81 | 31.80 | 33.07 | 36.70 | 39.4
64.90 65.54 :5%%;5}1 66.87 64.4
s | [EE e | o
620 | 620 | 620 | 640 | 670
107 | 107 | 1e7 87 57
11 8 8 5 3
9.46 5.23 6:TT 4.51 2+1;

¥ A 1dann1ySieT et Ieeds lunawuan n.
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Density of HD st 60 C = @.840

Retio of MEK/toluene = 75/25 (v/v) = 3a/1 (vw/v)
Totel volume of mixture - ge@ ml

Temp. of cold brine in = -7 °C

Temp. of cold brine out = -6.9 °C

‘Initial temp of mixture = 3 C

Final temp. of mixture e C

3p 'C/4@ min. @.75 C/min.

Aversge cooling rate

Stirring rate 5{3 rpm

Pressure drop O
—

Filtration sreas™ ) |

5.03 x 10 *m

HD/solvent (v/v & 1712 1714 1/16 1718
Wt. of HD used (g) 51.69 44.80 39.53 35.3°
Vol. of HD used (m 62 47 42
Vol. of solvent usec 738 74T 753 758
Vol. of filtrate (ml) 402 500 550 55@ 608
Vol. of wax cake (ml) _;:‘}E:,ﬁ 230 200 200 150
Filtration ti 5 5 4 4
Aveg. filt. rate 3.32 3.64 4.56 4.9
Vol. of dewaxed 24 24 21 2e
We. of d ﬂﬁ d_aa.z 20.08 17.87 16+6

X wax in d wﬂﬂ %le ; 13.13 | 13.45 | 13.15 | 13.3

P. pt. of dmxad oil (T &-5 18 17.5 18
m-amm N30 NM’%’J NE )| = | = | =
Wt.. Df wax (g) 47.47 | 35.27 | 27.19 | 23.53 22.91 17.8i

j % wax in wax (X wb) 62:61 67.52 | 72.96 | T6.48 | T5.47 | 79.1
, i [62.27) % (74.33)% [72.27
! melting point ( C) 52.8 54.6 55.6 56 55.8 56«
(53 % (56)% {55.8

Solvent recovery (ml) 640 640 650 670 680 680
Solvent loss (ml) 71 B7 88 7 73 78
Vol. of HD loss (ml) & T 5 2 2 1
Wt. of HD loss (g) 5.18 5.76 4.30 1.19 1.55 2.9

% aPlaa N TS LATIER IRESS laAMwan n.
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Density of HD et 60 C = @.840

Ratio of MEK/toluene = 175/25 (v/v) = ;fi (v/v)
Retio of HD/solvent =  1/9 (v/v st 60 °C)

Wt. of HD used = 67.20 §

Vol. of HD used = 8@ ml

‘Vol. of solvent used = 720 ml

Total volume of mixture - B0@ ml

Initial temp of mixture as ‘C

Average cooling rate ‘5 ‘c/min.

Stirring rate Y rpm

Pressure drog ‘win. Hg ----—-> @ in. Hg

Filtration aped ¢ . em®

5.03 X 10 *m

Temperature of mi / '{&i\\\ 5 1@ 15
; .u!';r, : NN
Temp. of cold brife i £'C Poree WP -7 -7 -7
Temp. of cold brine® | 5+9 -6+9 -6+9 =6.9
Vol. of filtrate (ml 400 430 430 420
Vol. of wax l.'.‘-l tml}llI ___.._,,-;..l“'j{_._? 330 300 300 320
Filtration timg4min.) L 6 4 3
Avg. filt. rate _, 2.37 | 3.56 | 4.64
Vol. of dewaxed @il (ml) 27 30 30
0il1% (g 20.70 | 23.09 | 25.03 | 25.06
X wax imﬂa Wbﬂw r]aﬂ:‘] 15.23 | 19.22 | 22.31
P. pt. of damm:l oil (O ¢ 022 25 27
= RGN T U Shnslae| = | -
of wax (g) 42.76 4258 | 39.21 | 37.23 | 97.26
% wax in wax (% wbt) 68.10 | 69.49 | 64.10 | 62.87 | 62.97
melting point ( C) 54.7 54.8 54 53 53
Solvent recovery (ml) 670 640 640 640 645
Solvent loss (ml) 50 BO ea =1%] 75
Vol. of HD loss (ml) 4 5 5 5 5
Wt. of HD loss (&) 3.85 3.92 4.90 4.94 4.88
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Density of HD st 60°C = 0.840

Retio of MEK/toluene = 75/25 (v/v)

Ratio of HD/solvent - 1/9 (v/v st 62 C)
We. of HD used = §7.20 §

Vol. of HD used = 88 ml
‘\'nl. of solvent used . 728 ml

Total volume of mixture = 800 ml

Initial temp. of mixt
Final temp. of mixt
Stirring rate

Pressure drop.

Filtration

= 3/1 (v/v)

. Hg ———> @
5.03 x 10 m"
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in. HI

e

Average cooling ra 2.75 1 1.25
Temp. of cold bri ) 3 ~7 -12 -13
Temp. of cold bri -6+9 -12 -13
Vol. of filtrate (ml) 480 400 400 370
Vol, of wax cake (ml) 330 330 350
Filtration time {mifi) 6 5 7
Avg, filt. ratd % 2.21 | 2.65 1.75
Vol. of dewaxed @ 25 25 25
Wt. of dewaxed °”((2_ 20.70 | 20.36 | 20.35
X wax in VTHEI ﬂ?ﬁ _ T.za 15.19 | 14.98
P. pt. wﬁﬂﬂn « ¢! 1 18 21 20.5
Vol. o (ml) ¢ s/ 50 50
TN IN TN UBIF AN ot | 2.
% e A e, R w6 64.38 | 66.45 | 66.44 | 64.10 | 65.44
melting point ( C) 54 54.3 54.3 54 54.1
Solvent recovery (ml) 640 650 640 640 620
Solvent loss (ml) 80 70 80 80 100
Vol. of HD loss {ml) 4 4 5 5
Wt. of HD loss (g) 3.50 | 3.62 | 3.92 | 4.20 | 4.23
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Temp.

Filtrate

walght fraction

heavy distillste

L ] =] - L 3 -] -
f.62 206 8.3z
2-54 815 2.31
2-42 B8:26 B8.34
B.24 B8.33 .43
2.a7 B.40 2.53
2.25 8:19 .56
2:33 0:15 2.52
2.19 8.89 8.72
2.45 2.88 @46
@.23 2.23 8.74
9.12 2-24 o.84
2.36 B:24 240
@.48 a.28 @34
245 B-14 2-42
2.53 2.29 @.38
B.44 204 2.52
@.22 204 B:74
8-33 8-22 B.45
@.42 28-18 2.39
2.46 a-14 2.49
2.35 2.8 8.57
8.34 2.04 9.62
iy . . .38 9.82 2-62
2/3 242 8.53 8-85 845 .28 2.35
an 2:64 .32 2.24 .46 2:13 B4y
174 2-81 217 202 251 .09 @8-42
1/9 8:83 205 2:91 .46 204 2:52
1719 .96 2.83 .81 2.35 2.83 8.62
s = solvent (MEK/toluene = 3/1)
o = oll
w = wax
l.m -
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Ratio of MEK/tOIL ATIH0997 LW
, 3E”£7i

(viy st .

@.797
2.800
©.805
@.812
2.817
2.823
@.827
©.840
©.860

féi‘ v
|
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