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DESIGN ENGINEERING SEMINAR JBW Jr.
PRODUCTION OF ASPHALTS

Introduction

Asphalt or bitumen is a dark, viscous to almost solid material consisting

of high molecular weight hydrocarbons, mostly heavy aromatics and naphthenes.
It is the residue remaining in certain types of crude oils after the more
voltaile components have been removed, usually by vacuum distillation.

Most asphalts will contain 1ittle or no olefins, uniess the asphalt has been

subjected to cracking conditions during the distillation.

The properties of the asphalts produced will depend on the method of
preparation, even though they come from the same crude source. The
properties of the virgin asphalt can be modified considerably by air
blowing. This is called asphalt oxidation, but the principal chemical
reaction is probably dehydrogenation. Blowing will lower penetration,

and increase softening point and will Jower ductility.
The principal uses for asphaits are for road building {this is by far the
major use), for roofing materials, for flooring materials (asphalt tiles)

and some specialty uses. Each of these uses requires special handling.

The roofing and flooring asphalts usually require very high softening

points, and almost always are blown asphalts.
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Asphalt Properties:

Because it is different from most
are used to define asphait proper

a) Penetration

b)

The commonest control specification is called penetration,

other hydrocarbons, a special set of tests

ties.

In this

test, a standardized needle is allowed to penetrate a sample of

asphalt in a container at speg
and load. The penetration is

of a millimeter).

cified conditions of time, temperature

expressed in penetration units (tenths

The commonest imposed conditions are a temp. of

77 OF {25°C), a Toading of 100 grams and a test time of 5 secs.

(ther conditions are occasiona

11y used, and it is customary to

specify the paramters when specs. are written., If

the 770F,100 G., 5 sec. parameters may be assumed.

A typical paving asphalt will be 100 penetration.

nothing is said, .

A 500 pen. material

is sticky and viscous and a 5 |pen. material hard and brittle at ambient

temperatures.

Softening Point

Physically speaking, even the hardest grades of asphalt are viscous

Tiquids, and therefore have no melting point.

it becomes softer and its viscosity decreases.

As asphalt js heated
The softening point

is determined by a standardized arbitrary method, the ball and ring

method.

with molten asphalt and cooled to room temperature.

In this method a brass ring of specified diameter is filled

A steel ball .

weighing 3.5 grams is placed on the asphalt and the whole assembly

mlnc.
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problem -part 2

Size the wash tower & K.O0. pot for the asphalt oxidizer just designed.

assume no condensation of any part of the flue gas

In the wash tower or K.0. pol.

assume we will cool the flue gas to 325°F (163°C)
. and the wash oil will heat up from 300°F (149°C) to 400°F (204°C)>

assume gas inlet to wash tower is § PSIG (0.35 Ko/cme g)
& the K.0. pot is @ 3 PSIG (0.21 Kg/cm?2 g).

~ 90 Bbls. of hot wash oil inventory in bottom of wash tower
Is desired.

(Ignore volume of the boltom head in your calculations)

Note: side-to-side pans
. cartain area > open area of the pan

min. spacing-24” (610 mm)
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Asphar~ OxIDiZ2et Prosiem

SoLuTiow

Hear ot

COMPRRSSOR, Cals ULATIOMS®
Ter Pressuie

Line, SPiDez AND
Cowyrot Valve

STATIC HeAD

&4Z . &
.91
Y (-31)

Compressen DiscHALLE ~

ComPrREssioR _ 30 +14.7
RATIO 14-.7

T2=Tiyler (c.z. L"A")

THeor. DiscH. e M P.

T2

A =

=T, JG:‘

FPae- 14-

Jua Jr

W

[2 Keaifie 17146 % 4. 421538106 Kealfug
ReAcrion = 2 BTU/LgX 37800 XBo= &o5X |0 ¢

BTV /e,

5 psie (o.35‘)

8.2 (e.57)

16.8 C1-18%)

30.0 psic (2.l )

20 psi@ (a.l K)/CM‘
= 3.04
Tiveer 1w R

= ﬂo::>+4-so)( ,3‘04_f.4--l/|.4-) - 560(3.041"3;?)
= 5’60(!.4—05): 769 °F

=] - 209 °F

= )
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[
'gru/ua.

2.47
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.52
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(1.53)
.05

S.04

C2.28
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Asphoir OX\DiZee FProBLem,

SOLUTI\OW

(179.55 x16.5¢ = 2974 m3/u
Noemar Al ReQuUIBEMENT =0.7 X 1500= |750 scPm

(2574 (3636 Kg/He)
—ng——‘—- XEO = 8015 LB/Hr
(o.sfs)

pois  (1a5.4 Ky-sels/kr)

= 276. 4 b-MovLs/He

[(3¢36) = 3738 Ky /Hr]
NORMAL FLUE GAs = 1.028 X goI1T = 8233 LB/ir

(L3738 Kg/he] = 147 2 Ke-mois/he. )

5239
22 = 324.4 b-MoLls/He
25. 4 /
(0.35 Ky fem?s) ( 260°c)
o ® S Psic Anm SOO'F

(0.7785 Ky /Ma)
= ©0C.043¢ LB/Fv3

(3738 Ka/l\r\) _ !.%34_“3/5
o VQ-PQL Volume A TOP = 223» n (

= 47,1 CFS
C. 0485 X360
(o.7785)

fAMex. Al RATe = |.25F X 8ciS = |ocoi9 L8/NR

(3732) (#6732 Ky/ke)
M*ux. FLUE Gas RAave = 1.25 X Ba3e = 10295 L8/He

1©.73 X 260

47.1 X |.25= 58.9 CFS
(1.33¢ X 1.25= 1.667 m3/sec)

Y




AsphoLT

SolLuTiON

LetTs USe

2800 BpPsD

2 887

74 X 3

LEVEL . 1w

Area Req'p For

lo'o" & Towge

ot

05.56 m3/u

(

lol o\l

Pane (3

OXxIo12eR ProaLemm Jw o

C0.229 M /Sec.)
©.7% Fr/sec. VEL.

7.23 MQ]

wER

o

&I
® €o°F

oﬂ

2857 BPSD
@ Soo'F

!
EXCANSIOS To Soo*F

S9% Bbis
54.65M3)

For. S Heour
Bes\DELLCE TIME

I.D. Vesse. (or 3l0o MM P Vesuu)

555 x 5.6/a

78.%

4'206 (\[OL 2{ %
56.8

/ o7y -

.. Vessel

ls o

(31C

54.45 M3
7.55 ma

A

42.6 F-r,

FoeLo ut.\cm)

Say €o! Fr.

*'

o' 1.p, X €0 fr Tanvievrrt-Tancewr

oMM P xigooomm)  LeweTH

G kiTTLe DIFFCESHr Dyl
To PlfFFerenwT @B -~ ENGLIH

Ys Me-rLc )




v HIC UL £ 1diJi
So0'9 - S - J— SR - v— — — CNOILAY A A% awil
D6 'Y (CEIDLSLE| L | QL | 247 OsE|2e0|cek| s91] £ || avvvans o LToNdsy UIBIUIXO
i % - ALDYTG RPOOD
O1"3 |S12|2¢S8¢E| ¢b | 28 | a2 o3| 280 cog| Sl € || wAooy oL MeNCRY UTZICIXD
Yo |Fil|6v2d [+bze]|(L+)|(S6°2)] S |oosleros|b st PITCL Hsoon C_ SvD I04
25 0[53[ 5103 pycr[{(# )25 7)| ot |6osfisie Gz BILIAIXO  Cf v
8c'o| oi| S1042 [+-5¢2 n,ﬂmv (235:2) o |cofteo ez WVOISIUAWOD o DI
LY 2 |82(0ogte| | 9] 9¢ | oog? 212 | es-ofw2e| ¢ M S FIRIQIXDO ¢l a1Tgydsy
B9 At g PRI USRS A (] "HOX3
117°C |28 wvogee] 19| £9 | oos2 Cst| 16 o|lozg Fhl| & HOXZT S 2104d%Y
| — \uﬁ

"HH {542} {sav {a42/87)

R o e I B e et I e Bl I ol WyauLs

“E1Ep LONS 01 NOILLDIS W IAIXD

Bunejal "au| 40N YHM Juswsaibe paubls e ul papiacid se 1o LoissiwIad uBL)LIM AG 1030XB Ianaosleym asodind Aue aoy pasn 10
Jaudew Aue vl PIONPOIDal JO SI3IC O} PASOISIP &) J0U |jEYS PUR DU 40N 40 Aladoid ay) pue jelluspPHUGD die eIBpP asay |

— 3LON

P ol o Y o m X LNIWLHVIA ONIHIINIDNI
193roud . R

alva WETRIIL WAL XO AV]dsN 0002~ L6E-2LE - 91009 SIOUl); "SaUIBId SeQ

\\ ON 35vd HONIWOS TATIOD a3 of  eRSiTT o] SPROY J08dS0id 1IN 7 E:o:om.(lﬁmioﬂmﬁ%m

SIINVYIVE LHOIIM ANV LVIH uoIsIMNG §S800U

don




F9l = = | e - S 1 et et e ] — [ — NOWLDYI N 4O v
STt Fe|vroll|FuT Tr -9 21| 6 0|lwog] s | (€ )| 3oveoss o mevdsy wmgaixX o
6470 |-y - | Al 2Fee D
wo 2| 611 Yol || £t e 9| o97 | tero|wog | S| (el #7100y oL aevdsy waz10IYC
pzo| €3 [ gees|i c+i|20984 Feze|SE0|0vz (9|5t FINOL. HSYM &y Sv-9 INT
Do €F [ FEDE P STHESE S e [t ooy e DIFIOTXO oL 2V
too|l 9 |gggtwsulvere| s o | 2 |(Tviljez —=OSSTASWOD oL iV
| o| DF| T\l Lte|E L) D572 cg ov2|€ M| (g ) FTZ IUIXO U vndsSY
21 7| |- A =00 H2x3
Erev|beol| 2L i c2| B 3V[25°2) TEZ oro| €11 (1) M2XT O —vHISY
‘wHAen | g —_—_ | uwew | unsen [ JS58Y foosen fav.)

01 W18 HH/DM ..m._u.ﬂ.ax ONIMOH h><n\o=_.u w”%ﬁ. 2, 0...:.“%...._ M » uww\w..ue WY3IH1S

‘elep yons o}
Bunejas "oup ‘O yim Juawas.be pauiis e u) papiaoid se 1o uoissiuad ualILIM AgQ 3daoxD Janaosieym asodind Aue Jojy pasn 1o
Jauuw Aue Ul padnpoudal 10 SIBYI0 01 PASOLOSIP 3g 10U [[RYS PUB "JU| ‘4O 40 Aladoud sy} pue [BIIUapPI;U0D 318 BIEP 8584y

— 310N
=Y ol Te A9 70 & A TRl P (A LN3IWLBYJIA ONIYIINION
41J3r0"d N
aLve YYFIEC] AT Z 10 X O ATOYARKY 0002- 16E-ZIE - 91009 SIOUI|[ ‘SRl $3Q]
DIFEDN 77 ONaAnvd AT ANV IIOTFNG D153 3PBOK 123ds0id W B E:acom?lﬁmioﬂmu%m
(s1uN SYA) SAONVIVE LHDISM ANV LVIH uoIsIfG SS@00Ud

don




. oo 10

asphalt oxidizer program

design paramelers

starting with 300 pen. asphalt ( 95°F [ 35%C] ) soft. pt

DESIRED PRODUCT
soffening point =9 - 178F (79.4%)
penelration 20
Air,SCFM/BPSD of charge 0.7 (179.55 M3/br/43/br)
oxidizer temp. 500°F (260}
residence time 5 hrs
. charge losses per Ib. of air=0.028 ib.

wel flue gas per Ib. of air=1.028 Ib.
mol. wt. of wet flue®= 25.4
mol, wt of air® 29.0

sef max. air rate at 125 % of normal
vapor velocity at top @ max. flue gas rate=0.75 ft /sec. (0.229 ¥/sec.)

& B0°F (15.6%C) and 14.7 BSH4, 1 Ib of &ir=13.1 ft3 (1 kg. of 8ir=0.818 43)

sp. ke of both air & flue gas =0.26
heat capacily ratio for air (k value)=i.4

HEAT OF REACTION=2 BTU/ib of asphalt feed per ® Fsoft, pt. change
(2 Keal/kg of asphalt feed per.soft. pt. change)

. Set liquid height In oxidizer @ 75 % of the total tangent lenglh
(disregard the volume in the botfom head in the calculations)
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Asphalt Oxidizer Problem

Design an asphalt oxidizer to blow 2500 BSPD of 300 pen.,95°F soft. pt.
ARABIAN asphalt down to 30 pen. and 175°F soft. pt.

assume charge is 5 APl and 11.3 UOP K.
assume 5 PSIG and 500°F at top of OXIDIZER
assume oxidized asphalt is 3 APl ond 11.5 UOP K
assume bottom product out of oxidizer is at 500°F(260°C)

assume air to compressor @ 100°F (38°C) and 0 % relative hum. @ sea level

( 1 barrel=5.614 ft3=0.159 M3 )

cool product to 350°F (177°C)
asphalt feed enters the unit at 450°F (232°C)
assume pressure drop from air compressor outlet to air distributor 7
outlet is 8.2 PSI (0.56 Kg/cm2)
NOTE; temp. disch=temp. suction(C.R.k-M’ ) temp in’R
C.R.=comp. ratio= press,disch/press,suction ;in PSIA
k=1.4 (for air)
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Asphalt Oxidizers (Cont'd.) ¢

The polymerization reaction in air blowing proceeds because of the
dehydrogenation of the asphalt, resulting from hydrogen removal by the
oxygen in the air (to form water). This is an exothermic reaction

{gives off heat).

The oxidized asphalt is a product with higher softening point for a

given penetration as compared to asphalt produced by other processes.

e

A
. D<cH + (D —™ R-C o+ D

UOP inc.
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b} Softening Point {Cont'd.}
is heated in a water bath at a constant rate of 59C per min. until the
ball and asphalt fall. The temp. at which the softened asphalt touches
the bottom of the water bath is reported as the softening point, ball
and ring. The test is highly standardized, and it is important that
the lab follows the prescribed cooling and heating rates.
(49°c)
A typical paving asphalt could have a 1200F softening point while fully

blown grades haVe softening points of up to 3000F.(b+9 °c‘)

c¢) Ductility
The ductility test consists of stretching, in a suitable apparatus, an
asphalt briguette constricted in the middle to a cross-section of
I sq. cm. in a water bath at 250C at a rate of 5 cm/min. Under these
conditions, ductilities of over 100 cm. may be obtained, the briguette

being pulled out into a very thin thread before it snaps.

d) Other Tests
Other tests which are used in asphalt specifications include
1) Solubility in Organic Solvents, usually CCLg, ¢Sz, or NC7
2} Ash Content
3) Flash Point
4) Viscosity
5) Oliensis (Spot) Test

mmc
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Asphalt Oxidizers

Blowing oxygen through the asphalt

the asphalt, primarily by dehydrogenation.

content, the higher will be the sof

the penetration.

Originally, asphalt oxidizers were
vessel was filled with virgin aspha
the specified product was produced.

neighborhood of 12 hours.

The present philosophy is to buiid
being steadily introduced and prody
continuous units have much more fle

to 4-8 hours.

In the oxidizing column, the tempen
(232°¢) (26o°c)
450°F and 500°F, though temperature
If the temperature is too lTow, a 19
the oxygen content of the flue gas
risk of explosion. On the other hg
residence times required {4-8 Hrs.)

some cracking and coking in the ove

IJCKDmc

increases the asphaltene content of
The higher the asphaltene

tening point and the lower will be

built as batch operated units; a
1t, and air was blown through it until

Blowing times often were in the

continuous oxidizers, in which feed is
ct simultaneously removed, The

xjbility and blowing time is reduced

ature is usually maintained between
(329°c)

s as high as 625°F have been used.

nger residence time is required and

may be so high as to increase the

nd, too high a temperature at the

may result in the occurrence of

rhead vapor lines.

@
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SoluTiION

Fiwe as H~v 1o -

(c.24) — (0.14)
Q %4 — ©0.527

.37 Xlo €

175 =118

o.JOXlOc ~
[97— -y

i n

= 66¢7 \b/Hr

2024 K? /kﬂ.j

=19
Jw J+

Hr. Qu~

(s.10 x 10¢ Keal/he )
0.37 Xlo¢ BTV /ue_

WoasH o
quuirt.crﬁ




P=20
Jw Jr

SOoLUTION

o ASH Touxe

£}

Max FLue 6

s
C38737] [4e71 X9 /e ]
8239 X \.25 7 10299 LB/M. ‘

AT IoLeT Py © 0486 LB/Fr3 e 0.7735 Ky /w3

1©239 = s8.9 Fr3/sec

2¢00{0.048%9 I -
X7 = 1.667 M3 [3ec
3600(.7785)

2 f

m—

1667 _ 2.733 Mm% REQ'D { .
o610

= 28.127 59 F+

&' Da. Trower

€ '¢" Dia Towekr = 23.1% S% Fr
LeTs USe G'6Y" pPrle Towed (ISSIMM)

So Bblx x5.81%  ©og 3

33.1% 33,13

= I5.2 F=

{ goo um £ Twe = 2,54 m? |
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SPECIFICATIONS

Asphalt for Dampproofing
e C°nd Waterproofing

soft. pt.,"F pen., @77°F
115-145 (46-63°C) 50-100
145-170 (63-77°C) 295-50
180-200 (82-93°C) 20-40
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SPECIFICATIONS

Roll and Shingle Saturant

-air blown asphalt
-soft. pt. 110-140°F (43-60°C) o
-saturating roofing felts |

-for shingles & roll roofing

Roll and Shingle Coating

-air blown asphalt
-soft. pt. 180-240°F (82-116°C)

-coating saturated felts to provide an
adhesive for the surfacing granules ®




or

CF

=g

]

oD

L

°g

=gl

HEr RN R ]

[T T R BN R TR ATR TR TN VR 3 N CFt] NP AP

e

b

SQUARE

1 K10 10 THE IRCH

o

AS-0807 -E7

s e A

L

i
>
Fv

T

M ([ ~a—

St
i

——y

o E—
et 2= B, . S

2

a2

YA

$IFnTPS L £

rYrosry

CA

£
-

FTYTTHTESS

POk 7Y

f;ﬁma; (s 74

[~ W4

TR S S e —

i
L

T i

i

=

T

Yy

e R

da h R f~]

; : : HL}_‘“‘

-

S T4

{H,'-D;Té”

i R IR .
= A SV | DTy )

ki 7

i

A

H

g

Hry

!
TATM

R

{
Y,

7 mmdr

-

Al
Lad

i
PR "7)_‘;:' L”i o

TLTHP
&% -d

‘r;,, -}




. [« IERTAR R Y A SN AR SHNARE IO BRA IR Y BT AS NANG, -AY .

oo

IR I
.t
| -
t
L i,
{ R -
'
4+
I&T,,V'-f
&
ALl
il |
A3
k: 4
i
¥
|
L M. .
ot
IR

SoT

_ TTTIO T T TT CTTTTT T T T I TTT ]
%, "_Mf;hw,ﬁlm Mib.‘vg - -_W"+ ,ﬁ,m._.ﬁ. . I B L |
e REANATRY e e |
N s i b Pl TN N N N ,“
S i - ‘ 1 T_ ..A_q_—l _-m I.,F._ P D 1 L “ L r+_ v i _ | " |
p— ﬁw _ _ i T T ﬂ, . | - (|
2l gl RTREERNRACE 208 SRoics STESHETAAMANML:
SERE m_ﬁgmﬁw | SEREE | I f P U | o
SEREERREERERER R as Enhabdn iy Nihad T
o ERRNRE DR g B BEL (BRRREDES
o SEREEE e
,,,,,, Gl AERRRRRERRAE SESE  SESHRREE:
T DS A ER N RN D RN RIS DA AN & N S _ m : i
7 FREE R EE R AR L ! sEERE ARAREA R
mx::,wf;_ REMERERRY! S ERBREEEERNE _ ) s
,V.,_“,., [ [ . P T | *1 N
,,,,,,,, [ IR Ao . [ I R R A I 4o
IIlA*.__" A, +‘. ' N I __m_ . 4l . ,...“‘4‘
v_u:,r;: Saincann AR BRRREERE . r T '
- NN ! ; Tl ] Iad L1 .
om::uvﬁj ] Wf, er Lo igs : T
rSERRRRREERRERE e ERERRRERRERsi 5
o ARARRRERRFAN T | ey LT
A A SR RN AR | SERREE RN i \ AREERERE
m,,u ““. ___ __,1 ._ 5 f ,fwm -4 4 ﬁ. m__
[ ¢ MR I » SR RRY (S | EEEEEN * 1 i
R R R AT /A A | TR
7ol EESNRNRRT SRRSY L ! !
e el [ | | - t 4
S ,AW. ,”gw, __.;Ll Ll
MU R | O SIS b RRERRRE i u A
2 “ N ,.,,, Lol il N
ol - \ T {1

e ! i it
_____ 13T v REREUREI DR yigs ESSRANEE wmw
_ eRiig NE R ARty Ry o dRCETEIELE | ] i
o 4 L 4 4.1 4 | i A “"_ _Hﬂ !
RERSEEE e ils | _ - SRS E RN RN b+
SRR R 1 ” | i e
i T T Cp : [ | | gt m M wp I
SRR L\ | | | g ;”: _;.___::j
SEEREE NS RERF ' RN L i L R O

. e




P 46
Jw Jr

Roussiaw

A 23 26 23 3\
LR 4-7 a4 7 44 4.5
o 30 27 2€ 24

Sofr,Pr. 104 = [|3=—» 3| =49 °*F
(4O o LT ey 55 —» ¢3°¢)

RoOosslaw

A 22 24 30 34 3¢ 39
. = 48 49 44 43 42 &
© 3o 27 2¢ 23 22 2. |

sefr. PT. 104 =+ |13 —> |3¢ =™ 1583 —> |7~ |90°F

(40 =» 45 —p 58 —P 67 —b g0 —» 389¢)




1
—

R

,,4,42,‘__\_-'—
et

Pe 47

200

r

1 :
e B

2Go

ek b ke
s ; ; = N
Tl 2.

1
bt
T
|
T

CKANS AS
I

R
i |
T

b —

ke

T 137

i _ ‘ :f RESEEN 5
A el : _ SRR RS B D

, a 1 L SRR T e e
P % : 2 AEREEEE ESEEEEN RN SR
SRERRES - RRERS T , LT T 4
L R HIGH IR -
R R BRI i R
s e led m T 1 ST R SRR R
R wi, 1o gk SNESENERNRRRRERY B
T T TF SEBS JES R EROEERNN BERREY T T ey 0
R B i i ST RE

W | ,_.w LEARRAR AN AR, _ R e |
SIRERIEE __

oo —

(LTI Viab ikiouh UE 5 al sl T R R TP PRI TN AR ISR RLET - |




P-ad
Jus Jr
| P\
@ TYPical ST. RuN ASp hauTs ‘
A= ASpHALTELE
R= Resiw
o = olbL
Kouoayvv Kawnsas Ve neguelgo Ca ur.'
A | 4 1 6. 6 17.% 4.5
. &7 53.5 50.8 4.0.5
o ' 9 29.8 31 55.8
SawTe. wes -~
Magic_ ARKXawsas LXoMmine TexAsS
A 33.7 14.8 (ard 16
R 17.& 70. 4 4¢ 5o
o 4%.7 14, & a2z 43




O n»r

0Ap

s, P~
Pewn.

A
> J
o

Sofr P~

SofT. Pr,

(34— — 104-‘5)

(4g — 74

i 3c
gs 70
53 —» 220'F

P-ay

3& —

7
23

35
65

gg —» 220°F
(3 |~ (04°C)

Vi Jv
CHARNGES I ASPHALT .
DORIV & BlLOWIWVEG

CALIFORWIO vernmezueLaw

4.5 25.8 17. 8 30.%

40.5 3¢.9 So.8 4.4

55.8& 4 4,77 31.¢ 29.3

HO ——p= |57°F 1 —» g0°F

(43 —» g9°c) (4D —— 71°¢)
Kansas AR Ko MSaS

1€.& 25.¢ 14,8 2¢€.9 31.4 8513
53.% 52.% 70.94 Ss.) 56. 8 3‘
9.9 242 14.8 - We! 1.8 g

(54 —» 85 —» 95¢ —» (73°

1R ——— |ER°F 130 —» 135 —»205 ~> 344

13 —F 9 —» lpe

S -
21 8¢

S5 = (| T°F
(35 —» 47°%)



PAGE -42

. . ibw jr
COMPOSITION OF ASPHALT

ASPHALTENES

-Insoluble in pentane or hexane
-high MW (3000-100,000)

-weakly bound large complex layerlike cluster

-exists as a highly dispered colloid in the oil phase

RESINS

. -after the asphaltenes are removed
" -the material that is absorbed on activated Fullers Earth
-high MW (2500-45007 ) |
-aromatic-like {(somewhat reactive)
-surrounds the asphaltene clusters

-some asphaltenelike properties

OIS
-whats left

-heavy distillete (iike vacuum qas oil in properiies)




page -43

jbw jr .

MAGNIFIED LOOK AT ASPHALT

COLLOID SUSPENSION
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ariables

two principle variables

-feedstock properties

-degree of blowing

other varigbles

-blowing

-Q

temperature

ir rate

-pressure
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CHART H-y
ARABIAN CRUDE 0L

PROPERTIES OF LABORATORY PRODUCED ASPHALTS
VISCOSITY VS. PENETRATION AT 77°F
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TYPICAL REFINERY SPECIFICATIONS

penetration grades
pen. @77°F  soft. pt.VF

100420 104-120 (40-49°C)
50410 117-132 (47-56°C)
2545 131-152 {55-67°C)

hard grades

pen.® 77°F soft. pts F
6-12 176-194 (80-90°C)
2-7 230-248 (110-120°C)

blown grades
pen.@ 77 F soft. pt.oF

25-35 158-176 (70-80°C)
20-30 194-212 (90-100°C)
10-20 230-248 (110-120°C)

5-10 302-320 (150-160°C)
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SPECIFICATIONS

Asphalt for Constructing
Built-Up Roof Coverings ®

soft. pt.”F pen., @77°F
18-6
18-4
15-3

) 122

135-150 (57-66°C

160-175 (71-79°C
180-200 (82-93°C
205-225 (96-107°

c")\_/'\_/\_/
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Specifications for Asphalt Materials

CEMENTS
A5 T.M,
Characteristlcs Method ——— Pavirg Cements «—ny
General Requirements. . .................. PN The asphalt shall be prepared by

the refining of petroleum. It shall
be uniform in character and shall
not foam when heated at 350° F.

Flash Point (Cleveland Open Cup), °F..... D92 4504 4254 350+
= Penetration Grades ~————

40-50
50-60 100-120
Penctration, 77° P, 100 g, S sec..... ... DS 60-70 120-150 200-300
70-85 $50-200
B5-100
Loss on Heating 325° F.,, Shrs., %... . .... Dé I— 2— 2—
Penetration After Loss on Heating
77° F., 100 g., 5 sec., % of Original .. .. D5 w0+ T+ 60+
Duetility:
At?T° F,ems.... . . .......... DI13 1004 604
AtB0° F,oms.. .. ... ... ... ... i i, D113 o 604+
Solubility in Carbon Tetrachloride, % .. ... D4= 99.54- 99.54 9954+

*Except that carbon tetrachloride is used instead of carbon disufphide as solvent, Method
No. 1.

RAPID-CURING LIQUID ASPHALTIC MATERIALS

Specliication Deslignation RC0 RC-1 RC-2 RC-3 RCH4 RCS
Gencral Requirements AS.T.M.

Method—-———The material shall be frce from water———
Flash Point (Open Tag), *F.... * . ... e 804 BO4+ 804 804
Furol Viscosity at 70° F, sec.. .. 75-100 ... .. e e e e
Furol Viscosity at 122° F,, sec... D88 | ..... 75180 ... ..., e e
Furo! Viscosity at 140* Fogee....  } ..... . ~. .. 100-200 250-500 .. ... e
Furol Viscosity at 180° F.sec.... | ..... ..... ... ... 125-250 .300-600

Distillation:
Distillate (per cent of total
distillate 10 680* F.)

To 374 F............... 154 104+ ... . Lo R
To 431* F.... .......... D402 554 504 404 254 B4+ ..
To 500° F.... .......... . 15+ 104+ 654- 554 404 254
To 600° F............... 804 884 874 B4 RO+ 70+
Residue from distillation to 680° F. °
Yelume per cent by difference ., 504 60+ 67+ 734 18+ B24

Tests on Residue from Distillation
Penetration 77¢ F., 100 g., § sec.. DS 80-120 £06-120 80-120 80-120 EO0-120 BO-120

Ductility 77° F... . ......... D113 1004 1004 1004+ 1004 100+ JOO4
Solubility in Carbon
Tetrachloride, % ........ ., D4** 9954 9954 5954 8954 9954 995+

*A.ASH.O. Method T79-42.
‘*ﬁxccp! that carbon totrachloride is used-instead of carbon disulphide as solvent, Method
o. 1.

43




O Asphalis Surge Ahead

Specification Destgnation MC.0 MC.1 MC1 MC-3 MC4 MC.S

General Requirements Meihod The material shall be free from water.

AS.T.M,
Flash Point {Qpen Tag.), * F.... * 100+ + 1504 1504 1504+ 1504
Furol Viscosity at 77¢ F., sec.... 75-150 S
Furol Viscosity at 123° F.,sec. . DBE | .. .. 18150 ... ... L. L.
Furol Viscosity at 140° F. sec.... | ..... oo, 100-200 250-500 ...
Furol Viscosity at 180° F., sec.. .. TR 125-250 300-600
Distillation:
Distillate (per cent of total
distillate to 680° F.)
Todd F.......... ..... 25— 0 10— 5 0 0
To 300° F... ..... . ..... 40-70 5-65 15-55 5-40 10— 20—
To 60M0° F.. e e D402 75-93 0-90  60-87 55-85  40-80  20-75

Residue from distillation 10 6807 F.

Volume per ¢ent, by diffcrence. 504
Tests on Residue from Distillation

Penetration 77° F,, 100 g.,

04 674+ 734 T84 B24

5 sec. . ... .Ds 120.300 120-300 120-300 120-200 120-300 120-300
Ducltility 77' F" ............ D113 1004 1004 1004 1004 1004 1004
Solubility in Carbon

Tetrachloside, %.. . .. .. DA*** 9954 9954 9954 9954+ 995+ 995+

“AASH.O. Method T79.42,
**1( penciration of residuc is more than 200 and ils ductility at 77° F. is less than 100, the
mitesial will be. acceplabfe if its ductility at 60” K. is 100 4.
se*Except thal carbon tetrachloride is used instead of carbon disulphide as solvent, Method
Ne. 1

SL.OW CURING LIQUID ASPHALTIC MATERIALS

Specification Designation §C-0 sC-1 SC-2 S8C-3 SCH 8C-8
General Requircments AS.TAM. The malerial shall be free from
Method water

Flash Point (Cleveland Open
Cup), * F. D92 1504+ 1504+ 1754 2004+ 2254 250+
Furol Viscosity at 77° F.sec.... 75150 ... ... L e e
Furul Viscosity at 122° F. sec.. . . D88 B &t 1
Furol Viscosity at 140° F. sec. .. T 100-200 250-500 .
Furol Vlscosny at 180 F.sec.... L ..... . ce e 125-250 300-600
Water, % .......co0e........ D9S8 0.5~ = s e e e
Distillation: :
Total Distillate at 680° F. . D42 15-40  10-30 5-25 2-15 10— 5—

Float Test on Residue at I22°
, sec. FE D139 15-100 20-100 25-}00 SO-125 60-150 75-200

Asphalt Residue of 100

Penetration, % . . .. D2ds 40+ 04- 60+ 704 154 RO+
Ductility Asnhalt Rewduc
at 77° F.. .. .. .. D1y 1004+ 1004 1004 1004+ 1004 1004
Solubility in C't,rbon
Tetrachloride, % . ... .. . ..... D4* 2054+ 954+ 9954 935+ 995+ 9954

*Exeept that carbon tetrachloride is used of carbon|disulphide as solvent. Methad No. L
If the material fails to me=t the tequirement for solubility it witl be acceptable if its solu-
bility in carbon disulphide is 99% 4, and proportign of bilumen soluble in carbon tetra-
chloride is 99.65% +.

EMULSIFIED ASPHALTS

Specification Designatien Medium Slow
AST.M. apld Sctting Setting Setting
Mecthod  RS-1 RS-2 MS-2 . 88
Tests on Emulsion:
Viscosily, Saybolt Furol
at 77° F.,sec. . .............. 20-100 L 1004 20-100
at 122 ° F,sec.... ... ..o, . 75-400 A AU
Resudue by distillation, % . ... ... .. 57462 62-69 62-69 57-62
Settlement, 5 days, % . ... ....... .. D224 3— - 3- 3—
Demutlsibility: .
ISml of QO2 NCall, %..... .. 604 504+
SO ml of 010N CaCl,, % . ... .. T 30— R
Sicve Test (Ret. on #20), %....... 0.10— o.io- 0.10— 0.10—
Cement Mixing Test, % .. ......... ] P 20—
Tests on Residue: '
Penetration at 77° F, 100 g., 5 sec.. . D35 100-200 100-200 100-200 §00-200
Soluble mCS, % .. ... ............ D4 915+ 815+ 9154 975+
Ductitity at 77° F,em. ........... D113 404 404+ 404 40+
44
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