CHAPTER III
EXPERIMENTAL

The objective of this research was to produce the microcrystalline waxes from

bright stock. The production was established by sweating process and improved the

Some physical properti O icfocty line waxes were determined such as
drop melting point accerding ' ST [15], kinematic viscosity at
100 °C according to the atxon at 25 °C according to

ASTM D 1321- [20], micrg

Other components % -
3.1 The determinatio . : iwax followed ASTM D

721-93 [16].

3.2 The deterﬂl%rﬂ' g (%q.lﬂ Vl}‘@w Elm’}ﬂ‘sslhne wax followed

ASTM D 1?86 83 [17].

QW']&\‘iﬂ‘iiUlIW]'mEﬂaEl

3.1 Materlals and Chemicals

1. Bright Stock was obtained from BP Oil.
2. Stearic acid and sodium hydroxide were obtained from BDH.

3. Cobalt nitrate and xylene were obtained from Merck.
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4. MEK (Methyl Ethyl Ketone) was obtained locally.
3.2 Apparatus and Instruments

1. Air pump New Lion model NL12p

2. Analytical Balance Mettler model PJ 3600, readability

-ﬂodel CFP 92

3. Automatic Flash Pomnt¥
4. Automatic Viscom on CAV-4
5. Filter Bottle il capacity, with fine sintered
6. Hotplate

7. Microscope
8. Oven mmert model UM 400
9. Penetrometer tanhope-Seta

10. Pycnometer o iz gl 15113-25,

m ;" apacity

.I

11. Reactor PARR model 4842

12 Temp cﬂtruﬂ SV N Bk s e

Controlled Bath for spe€ific gravity gAdvantec modehLL.CH 100

A SAT A .

100 °C
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3.3 Procedure

3.3.1 Wax Sweating Process

Bright Stock which was laid on the sieve had sweater pan supported under the

waxes. Then, it was brought into the o was set at sweating temperature. The

solid wax was slowly heated i ing sweating, the temperature of

the wax in the oven was slo wax. The wax began to melt
and the first liquid fraction u to the oven pan. The liquid

drippings was collected i ( _ \ \ d into pan. The waxes were
investigated for the opti re ang | "“ ¢ sweating. As each range of

.u'y
temperature, the wax on t ested’fo 1 - m ltmg point (ASTM D 127),

oil content (ASTM D 721),

3.3.2 Method of Wax

3321 Prep@tio .

A LEINDNINEIN wison o s

hydroxide (4 ﬁ NaOH in 100 ml distifled water). The reaction mixtare was heated and
stirred wq flﬁﬂsfl‘ri m;lm{:] Qemﬂ;;lta %Jcobalt nitrate

(713 g Co(NO3)2 in 30 ml distilled water) was added into the mixture slowly and water

was removed over 30 min to give pink solid (10 g, 65.3% yield).
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3.3.2.2 Oxidation Procedure
The 300g of sweated wax were placed in a reactor with 1%, 2%, and

5% of cobalt stearate for each batch. The mixture was heater and stirred (speed 600

r.p.m.) at 110 °C and bubbled with air. When the reaction was finished, the mixture was

Table 3.1.

AUt Ingninens
RINNTUUNINEINY
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Table 3.1 The properties of wax

Testing Method Standard
Drop Melting Point ASTM D 127
Oil Content
Acid number
Congealing Point

Specific gravity & Density @25 -
Penetration @ 25 °C
Kinematic Viscosity @ 100°C |
Flash Point
Estimate Molecular Weight | |

Characteristic & Microscopy

"

e . . ‘— 5“ .il

I 7

) )

Melting point of pétreleum waxes ingthis research was studied by following

ASTM D 127-3%11%3:1' ﬂﬂl@“ﬂ%ﬂnﬁa bulbs by dipping
chilled the riantﬁ Eﬁlt ﬁﬁﬁﬁnﬁmﬂem bearin®+the waxes were
placed in test tubes and heated er bal mlgljef\] Ited and first

drop fell from each thermometer bulb. Average of temperatures at which these drops

fall was the drop melting point of the wax.
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3.4.2 Determination of Qil Content in Wax (ASTM D127) [16]

The oil content of a wax may have significant effects on several of its properties,

such as strength, hardness, flexibility, scuff resistance, coefficient of friction, coefficient

of expansion, melting point and oil strain:
The oil content of petroleum waxes ined by following ASTM D 721-

K into a test tube; and this

he solution was cooled by a

"-.

) ~ weigh to the nearest 0.1 g.
The solution was cooled t ‘preciy 7 » mmersed in the mixture with
filter stick which had previ n cot _“ by placi ) the test tube and holding at
. plying air pressure with flow
rate approximately 500 ml/ assembly. A 4 ml of filtrate was
collected in a weighing bottle, as nearest 10 mg. The oil content of

the filtrate was deterniiig it ‘:; ith the air for 30 min,

ifid-by-evaporating 4 ‘

1y
Calculateﬂe uﬂ 'Joﬂ E.l mﬁ t!wa ’] ﬂ i

3 ﬂl@ﬂﬂ@ﬁu UBIIBHIA s

and weighing the rcsidueg ne

Where: A is weight of oil residue, g,
B is weight of wax, g,
C is weight of solvent, g, obtained by subtracting weight of test tube

plus wax from weight of test tube and contents,
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D is weight of solvent evaporated, g, obtained by subtracting weight
of weighing bottle plus oil residue from weight of weighing bottle
plus filtrate, and

0.15 is average factor correcting for the solubility of wax in the

This test method cterm \. operty of acid functionality. The
acid number was the nu 1 tequired to neutralize 1 g of the
wax or waxy material.

The standard practice Was/ dei€rmine icid number by warming 1 to 2 g of

the wax with 40 ml of xylene ﬁ'ﬁ@g pever flask. The 3 to 5 drops of
phenolphthalein were ;"T—_f‘ ----------- 43 "‘“"E- gorous shaking against a
solution of approximatelm).l' \ d ser@pink color appears. Record

the number of ml of standafd alkali solution usgd.

Calculat@f“ﬂgem ﬂaﬁﬁﬂ:ﬂﬂmﬂﬁs follows:
ABAANIHUHAINE I Ao

Where: A is milliliters of alkali solution required for titration of the sample,
N is normality of the alkali solution,
B is weight of wax, g, and

56.1 is molecular weight of KOH
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3.4.4 Determination of Congealing Point of Petroleum Waxes, Including

Petrolatum (ASTM D 938) [18]

Congealing point was a wax property that was of interest to many petroleum

wax consumers. This procedure describe measures the temperature at which a

)w. At that temperature, the wax
..J
Ay wd quite unctuous, depending

begins tested. In the case of petrolatum,
congealing property was_assc idiod & 1 Tme [ gel structure as the sample
! wmg ASTM D 938-92.

nade to adhere to the bulb of a
thermometer. Using a prewsé , K. -‘ ackety the droplet on the bulb was
allowed to cool at a fixed rat 1l ‘* ngea: e congealing point was observed as

the temperature at which the dropiétteases to- the thermometer was turned.

l-y'l____'___rﬁ—

3.4.5 Determination of Sp

Y]
‘ 1\@) 70) [19]
Specific F'Lim TJ NYNT N U ot

followma‘ value €vas measuredy using a Pyénbmeter Specific-

VAR,

Wax was melted at 90 °C and poured into the Pycnometer Specific-Gravity

Gravity b

bottle. The bottle was filled with water stopper and wiped dry, weight at 25 °C,
submerged the bottle in the water slowly so that no air bubbles binding to surface of
wax and weight the whole. The wax in the bottle was weighted accurately to 0.0001 g at

259G
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The specific gravity, at 25/25 °C, of the wax was calculated as follows:

Sp Gr [C-A]/[(B-A)-(D-O)............ equation 3.4

D is weight o i per filled '-.__ ax and water, g.
The density, at 25/
Density = (8P 1 P equation 3.5

Where Sp Gr is specifi

0.9971 i§ Zeonstant
V- _

i)

3.4.6 Determination.ef Needle Penetrat ion of Petroleum Waxes

(AﬂMHz’J[% EWI‘WI g3

éﬂﬂﬂﬂﬁ&ﬂ‘i QUURIINLIAY. e

hardness of waxes and this method was determined by following ASTM D 1321-97.
The sample was melted, heated to 17 °C above its congealing point, purred into
a container, and then air cooled under controlled conditions. The sample was

conditioned at test temperature in a water bath. Penetration is measured with a
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penetrometer, which applies a standard needle to the sample for 5 s under a load of 100

g. The apparatus is shown in figure 3.1.

3.4.7 Determination-of Kinematic Viscosity CASTMD 445) [21]
Yy X [

J f {

Kinematic viscositys (W) of petroleu axes was determined by following

sstp wssoif] UEANENINYINT

The wax was heated at 70 °@ to flow freely and fill thegfixed volume of
calibrate%lmzlﬂﬁln;miumq g m&q‘ Ia V&Jometer with
liquided-wax was immersed in temperature-controlled bath at 80 °C. The volume of
liquided-wax was adjusted to coincide with the filling mark of viscometer. Time was
measured in seconds from the first timing mark to the second mark. The kinematic
viscosity was product of the measured flow time and calibration constant of the

viscometer.
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Calculate the kinematic viscosity, v, from the measured flow time, t, and the

viscosity constant, C, by means of the following equation:

Y = o s AT equation 3.3
Where Y is kinematic viscosity, mm?/s or cSt,
C stant of the viscometer, (mm?s)/s and

3.4.8 Determination OM eland Open.Cup (ASTM D 92) [22]

0 '\ he test specimen to form a
flammable mixture with ai f ed \\ ditions. It was only one of a
\ mg the overall flammability
hazard of a material. This met ‘ determi following ASTM D 92-98a.

Approximately 70 m as filled into a test cup. The

temperature of the te: T Speciinei-was-hicicasca-tapiaiy=atqirst and then at a slower
constant rate as the ﬂasthin V ifi@ intervals a test flame was

passed across the cup. The flash point was ghe lowest liquid temperature at which

i mﬁmm 9 zms PRI Ter o e s
ammmmwnwmaﬂ
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3.4.9 Estimation of Molecular Weight (Relative Molecular Mass) of

Petroleum waxes From Viscosity Measurements (ASTM D 2502)

(23]

This test method provides a means of calculating the mean molecular weigh

(Relative molecular mass) of petrolewn ‘» s_from another physical measurement.

Molecular weight (relative mole : mass @damental physical constant that

can be used in conjunctionwith=other physi Qo characterize hydrocarbon

mixtures. The method was

The kinematic vis AXES \\\\ ined at 100 and 210°F (37.78

and 98.89°C). A function & 00°F g\

chart, shown in Figure 3.2. ﬁﬂ{ <22

sstablished by reference to a

tabulation of H function v in Table 3.2. The H value and

=i
1
uﬁ

the 210°F viscosity are the %) ,«. - , ar weight from a correlation

ISCO!
'-I
-
N4
i
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Table 3.2 Tabulation of H function

TABLE 1 Tabulation of H Function

Kinernatic Viscosity, H
¢S, at 100°F
(37.78°C) 0 0.2 04 06 08
2 -178 -151 -126 104 -85
3 -67 -52 -38 =25 -13
4 -1 9 19 28 36
5 44 52 59 66 73
6 79 85 90 2 101
7 106 1 116 120 124
8 128 132 136 140 144
9 147 157 160
10 163 72 175
1 178 185 188
12 190 197 199
13 201 208 210
14 211 217 219
15 221 26 227
16 229 234 235
17 237 241 243
18 244 248 249
19 251 255 256
21 263 200 il
22 269 2r2 273
23 274 277 278
24 279 281 282
25 283 286 287
2% 288 290 291
27 292 204 295
28 296 298 299
29 300 302 303
30 304 306 306
31 307 309 310
32 310 312 313
33 314 316 316
34 317 319 319
35 320 322 322
36 323 325 325
37 326 327 328
38 328 330 331
29 331 333 333
0 7 8 9
@ 254 349 352 354
50 355 368 359 371
8 32 382 384 385
70 386 394 395 397
S 36 - 405 406 407
0 408 .. 414 415 415
100 416 417 422 423 423
110 424 425 429 430 430
420 431 432 435 438 437
130 437 438 48 442 442
140 443 443 447 “7 448
150 448 449 451 452 452
160 453 458 456 452
170 457 480 461 461
180 451 464 485 465
190 465 468 468 469
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Table 3.2 Tabulation of H function (continued)

TABLE 1 Continued

Kinematic Viscosity, H -
cSt at 100°F
(37.78°C) 0 10 20 30 40 50 60 70 80 90
200 469 473 476 479 482 485 487 490 492 495
300 497 499 501 503 505 507 509 511 512 514
400 515 517 518 520 521 523 524 525 527 528
500 529 530 531 533 534 535 536 537 538 539
600 540 541 542 543 544 545 548 547 547 548
700 549 550 851 551 552 553 554 554 555 556
800 557 557 658 559 559 560 561 562 562 563
900 563 564 565 565 566 566 567 567 568 569
0 100 200 300 0 500 600 700 800 900
1 000 569 574 g 591 594 597 600 603
2 000 605 608 618 620 621 623
3 000 625 626 /g8 633 634 636 637
4 000 638 639 644 645 646 647
5 000 648 649 652 653 654 655 656
6 000 656 657 659 680 661 662 662
7 000 663 664 665 €86 666 667 667
8 000 668 669 671 W‘l 672 672
9 000 673 5 : 6 677 677
0 000, 5000 7000 8000
10 000 678 699 701
20 000 705 7 n7 718
30 000 720 . 728 729
40 000 731 736 737
50 000 739 743 744
60 000 745 749 749
70 000 750 753 754
80 000 755 758 758
90 000 759 761 761
100 000 762 764 764

B T O e e . ———

| TR |

100

Figure 3.2 Viscosity molecular weight chart
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3.4.10 Determination of microscopy of waxes

The appearance of the wax crystals in this research was performed by using
microscopic study. The waxes were heated by electrical controller and cooled down
from high temperature at a set rate. Photomicrographs were made of the crystal during

the process of development by using magn

AUt INgnineng
ARIAINTANNIINGIAY
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