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The fensity  zmd viscosicy of the varicas waxes usad inm the presen:c
study ware measured at <ifferenz temzeratures to bactay underscard the role
i physizal properties io determining the hycroedynanic preopertles of these
WARES . Tae phvsicsl properelzs 6f [ha differvenc liguid wadia ars  alea
neegded for correlation of daza. It was not possible o mezsura the surface
Ttenslon cf cShe waxes and livsracurec walues for this prcpssty ware uéadu
Physigel properties cobtalned Zrom mecsuycments made Inm the prescent  szudw

aze comparted wiLh F::-L:_F_if'.J._T':S literalure falae 'rn Tahle ¥T-1.

A.1, Density Maazuremert:s

Tensities of the wsricus liguid mediz were estimated by measuring - the
pressurs  Grop  across  <aownl helphts of liguid in the 0,952 w 20 fglazs
colwm. Ths differantial pressure (DFY cell (Validyne Model D2-33)} was
cornectsc ta the 2,031 m ID glsse column 20 as feo measure the.gressure deap
LOYosE thq co_umn, The ecolemn wag Zilled with the tess ligquid up te a
beighic of about 2.5 o (heigh. was neasuzed oo & wrerrical scale placed along
the columﬁ}. ihie pressurs drop was recovcod for cthis height and zseme of the
liguid was draimed cot 20d =he pressure doop recosdad apain.  Thls prooass
wag veoeated for every 0,23 m £rop in the licuid lawel. Measurements wore
Firsy mace wsing distilled water in ocder to calibrate the OF cell. Ta
column wats then troheated to the desired temperature atd heot way incroduced
imto the column. The dernsity Zar the wax at thet testeraTurs wag  obrainsd
Iram  the slspe of the tressuvre Svop wersas meipht olet,  zfler zparoprlate

caorrectiong far The cslibtrssion factor.

Ezzsulss frem the densicy messurements are ireladed in Tsble WI-1,

a°h




Table VI-1. Physical properties of waxes.

Wax Type Temp. Density  Viscosity Surface Tension  Reference
(-C)  (kg/m3) (mPa.s) (N/m)
Krupp wax 200 723 3.0 Calderbank et al.
230 705 2.2 (1963)
260 694 1.6
Paraffin wax 143 730 13.0 0.029 Deckwer et al.
220 690 4.0 0.024 (1980)
260 670 2.0 0.021
FT-200 wax 148 4.4 Kuo et al. (1985)
204 2.2
260 720 17 0.024
FT-200 wax 150 4.4 This work
200 712 2.8
230 2.4
265 675 1.9 *
FT-300 wax 150 6.4 This work
200 722 4.2
230 706 3.6
265 681 27 *
SASOL’s Arge 150 4.2 This work
wax 200 701 2.9
230 2.5
265 655 20

* estimated from data at lower temperatures.
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Table VI-1. Physical properfizs of waxes (contd.).

VWax Type - Temp.  Density  Viscosity  Surface Tension  Reference i}
(:C) {kg/m?) (mPas) (N /)

FGEIL REACTCR YWAXES

Run CT-256-4 148 g1 Kuo et al. (1985)
204 4.3
269 34 0026 - 0.027
Run CT-256.5 148 176 Kuo et al. {16985)
204 8.5
260 55 0.028
Fun CT.256-7 144 5.2 Kue et al. {1985
204 41
260 .23 0.026 - 0.027
Run {T-256-8 149 13.1 : Kue #t al. {1985)
204 &8
260 - 0.026 - 0,027 —
Run CT-256-9 148 BEY.75 Kuo et al. {1985)
2ié 31-440
Run CT-256.13 149 6.1-6.7 Kuo e1 al. {1985
204 3.2.-37
Run CT-256-4 150 9.1 This work
CT-286-7 200 55
composite 230 4.5
265 ig¢
Run CT-25€-5 160 134 This werk
CT.206-8 200 7.3
Lomposite 230 57
265 3.9 ¢
Rur CT-256.9, 150 6.5 This work
CT-286-11. 200 716 38
CT-256-32 230 3.1 -
composite ZEB B74 23*

¥ estimeated from detz at lower temperatures.
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The measurcwetls were oxilde in tha Lenpereture range 150-232°0  and

the wax viscosizy at nighelr togpeTarurss was estlmated Zrom fate at lowsr
Lenperetuzres  afsuning  srvkenius  type  of dewendance oif  viscsosity  with
temporatare.  The  sye-er was  first ecalibrased wsing fluide of Xnown
wisceaizies.  Thres fluids wers used: watsr (0,32 nPs.s), and two wilsgoslty

srendarde (2.1 amd E.%
_aed  oofore and alfzer
due  ta feviece crifz.

Muid.

obtalred

Eocouits

warkere

tion oo sxpasinentel me

Erem

vizeasiby weasuaremsats witl waxes o pravent

Eazh massurenant rzguired z & mil zzmolz of Lhe

feem these measuiegmenis ate prezentsd i Table

literaturs,
AL

148G, EkKuao e: al.,

2.5 - suppl.led by BrooxIielz).

Caldarnens

CrLwzl] wigrc atar

The stsncareds were
Felop of a8 o

lesl.

v1-1

et al., f1l%63%Y  zoasurod

<tisds ussd te dotormine chysocal crepsvsies,



Comperizson of data abtalined with ths sate type of wax 1is poessible anly
for FI-200 and sewe ol Mehi 'z reaccor wexes., Velues of viscosity of the
FT-20% parcaffir wex chiaincd in this stacy end Mobil's study (Kue ex al.,

128Z) zre in prod apraement at Tow (=130°C) and hizh (=240°C) remperaturss,

wherez: the agresmsnt is less that catialectery at intermediate  fempera-
Cares [~200°C) . Wiscosizies of Lbhe covorslte ¥obil reactor war Trom tuns 4

=nd 7 zre conslétently higher than walucs reperced by Kue et al, fa= eicher

TUT 4 O TUR 7 WaXes, whereas visoos Lies of ths camposzive. from runz 5 oand

2, ars metveen waluss repertsd by ¥uo et 21, for wanss from the tun runs,
Yiccositics 2% the ecrmposite f@ocx rurs 9, 11 and 19 sre in gO00s  agrveensni

with waliws rancried by Hun et ail for waxer produced in zuns 9 and 11. Kuo
et al. reooTted values of wiscasity of wax samples produced ar  diffevant
Times cevivg 3 given vrun. In Table TI-1 only the lowaszt and the higheét
walues oTtzimec dutirg Che enbtirs run are listed.

.30 Burface Tangion

-he surfave tconsior of differemt wexes was not measured iv the present

grody.  Hpwswvey,  fram the data recorzed in literatuze it may 22 cencludec
~har different wzxes heve similzr walues of zurdaes tension (=.g,  rompars
reaulcs of Deshkwer et 21, 1980, and ¥ae et al., 19%%: shown ir Takl: V-

Tae daze  summarizec in Table ¥7-1 show <hat chysical properties of
diZfzvent waxes 2T 4 given terperature are similar, In sztlcuzlalr foers are
2 significent differenzes Io physinzl prozerties Lmiwsen the nevaffls znd

The L2Ector waxns &0 hipghor Teocevatures (2ER-EESTI)




