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t he proceés botes I'jon enclogsthe 2 ﬁ:r S'@Iftdl by Wef%gﬂ#@fto 24
hours €Ol venm;.l{a asﬁ g: aéﬁl? h %ne M&FI gure
2 ig A oxa 2 fRpakis %&é&%@ D B o BAS ang B -t.ﬁa,tm ealpah &

(Ext-racts | camderélaly-amelamagpphautprbdumt I on diaveS @en periewativine tliameldtvgauem 130) and
Ti a-Juand9 u i“l?’[[ aepr f BeRe rrs 4 blfrmsn‘rsma oblowhe
results of tBES

tests. |t-wi albermaaﬂmfdm Hm zsswct pediigs arsmwtémua bmgﬁi
Extract ||, propertigsxdf thiscprodutt]are :Guarkablygood s cl@ulyviett@ than the lﬂlmnvaplﬁlt{)@hssst

15[err] C1 e ndOlS JEuRETA sample: , 8y 6 o il and correspon h?w&%'%g‘%fsﬂessu at

210 err]F products; “The PPA had the f mg main hatched S

560. - characteﬁ&ﬁs.CCR wt . % The variadbnSin properties of produbts of

4 Polr Point 110[ err] F this invention] Wi cqominprcially “available 40 .
-27[err]C Aniline Poi nfABLE 2. (?E"”“ ““%xlg fe is dustrated in 3 o 1] F
Sul phur” Wt . Ypensity at 15°C: abourlb @0 yipe Examp 3.4 Acid Number
0. L - Soffdniflg Point °C: 62 about 4 Aromatics wt Exffple 1. ©72.2 :
64.°t - Penetmoxe( D Hion [err]F tta;t?gl webrorlta mramresof 435
250. é{“ Yoout 241 ﬁ £ 350°C and 3008 100% 505 39 750
50 vol. % Vtscosny °E 2 0°C: about 80 800 the presence of ézfe s Of Scéﬂ;} | ed at
620[ err] C  SBulphur wt.%: 324 10.0 efrdiallp-available %mmdﬁachcnéxt (Bt was

bl 6N -i n 100% ORIt %: 74 ence e /oﬁ e s sh gbout
285[err] C for 25 d%- W“Eﬁ?t@"’*z’oioﬁ%urs ;' é’ﬁﬂ %§ pEasuted by
t he.-Fr aas20 SaRi}Eheﬁcdaﬁmfaeaﬁt:feale SEpEdidridE bf MEfbliviring hablaer € taken p0| nt

t enper at.ur e,thq prodykte vt B invermiom sdativdye coing- fromtine-to-time until
asphalt-like materials and-bal |l (R+B) soft_enl ng tenperature. 70 60

havi.ng a quality conparable with corrmpAglLals Curves E, F and G represent
the charac- high penetration (HP) aspRalts Wer eRhilaibifaex teristics of the

products referrgd t.o on- s of, Fraass Poi nt versus penetration
nection wth, reéfftél&fﬁj;’\r}e y cu-rﬁv gmlﬁ;ﬁ@f? ‘ﬁ;t%g?)w t Rehmd: B8] plalact eristics
of the products . of Fig. 3 and.curve 1 shows conparable of the invention

are greatly suprior t® those = @fallcteri st 5c& of commedc?al I’ y avai | abl e
blown 75 65 of thelZommercial ["9-8Vvail abl e M ddl e- Fast-2-3 asphalts. It

clear that for a gives Fraass: asp¥alt (curvesA). - . - 2-4

poi nt, the products 96 the mven'm.ga are gregtly 5 4

1, 450, 420 superior testhe conmery ﬁ,i |y avai Lapl e bl own 6

nerci al | y-avail abl e g oducts is. EUJOHI shed . |9 I}asphalt .of curve L. The boxes
on cwerve | Fi gure in which fhe reaction p oduct of - err] shown t he
usual areas of accepthbility of #He ~ with tMe mixture of 20% PPA + 80%
Extract cormmerci gl | y-avail abl e asphal't. The hatched 1, referred to in
connection with cdf ébpeFFtﬁ‘F‘°‘25°“§‘°‘°Ef6>P{é’§“q‘s on curve E enclose the accept abl e

pro- - Fi gur erfl sdp§n o |p|r°lf,§rtﬂ£sa§fetge g%d Cc{“;, € alnunBdost ;ﬁ?ameters (feedstock, reaction

the invention are readily apparent. time, SO, flow rates) on the properties of the
. ~ product. 100% SO, was employed. The 60
Example 2. results of a number of tests are given below in

This example illustrates the. influence of _ the following table: -



perties for HP grades of presently available product referred to in
connection with curve conventional asphalts. Curves F and G show F of

Figure 4 is illustrated By curve M For properties considerabl Y better than
those of - any ring-and-ball tenperature, these products

commercial l y-avail abl e asphalt products. have greater,"penetrations than '
have com 30 10 Curve H shows the properties of the product mer ci al | Y
avai l abl e conventional blown obtained by reacting a m xture of 80%
asphalts (curve N). extract Il and 20% of propane preci pi-t at ed Curve 0

shows the: Penetratr on/ R +B pro. aspgsP420(.PPA) with SO[err] at abous -
285[err|C.. The “perties of” SO[err] =tL e ted Extract [ "This “product - g
properti-es:of this produc erﬁ)Je?atJr TR RE- gooiggacm;s cJ earl'y: better’ than. the

bl own asphal.t s of 35715 | Qverggt§ N R'garchla,tenpqr,@t Ur, Pere@BiMne, led cunye N
and corresponds ‘Rakd h the “HP: tﬁades (gue/at eg).sup@irdlor .t o dme corfferci al |y '

s

avail abl e . onventr onal . sphal ts-*_rpﬁtcat ‘ed: fay t he- pr,pduct 545 The PPA had
the foll ow né ‘hat chec squar'e i ¢haract eri:st’i ¢s: .
The vari at |E(’5ha‘i‘H pr opertr es 5. ""r.oduct7s "of _thi st nventi.bh wi't h89comrer ciall y_:'
avai | abl @ Ext@acTUBLE 2. ---2.85:----' S0 pllowRand - HR 1§%phal t6 js o '

i || ustr at edxtradt tihe fol I owr ngstxarrpI es 2. Densr‘:t--y it _15[ er ﬂ}“-‘(’: abdut " 1. 070
Sof 't eni ng- B@%PPA{‘@%M)C 62 : . ol TR Exanple 1)
Penetrat i Ok H&¢ P s;_,j-con;,,,acted at
5 : rscosrt
X/o

terrperaturﬁg % : about- 275] err]C
about 250[@*rfmllénd 300[err]7é)51'____ t_‘h 1ob

2.5

(average o 30 err]C ‘about: 241
"-g_\ﬁ S](.66$I ty ‘[ﬁerr] Eat -

150[ err] C: 3ob&®BA* 800%), . .. .- .1t R
Sul phur <t Bagd @4 - - - 2755 2.5 nerci abl y avar Ilabl e 150apht heni'c -
acids (0. kxfgammtic contentzoort % 74 1.5 . 8 Wtz()4% -Tise - SCIerr]
flow rate \?E_f‘mm ai ned at” Mgl ecul ar y. (averpgge) . abgyt.. 100&, t20
l'i tres/ hour Qf. extr t. 50 The, results4;1 .
conpar atrve e %%*20 Ff’rgt er %g %r rmation 1ot t-he super o?irA?y of - o
fool | owi ng t% %as ‘t‘h"é° ryocdﬁfétt?"(‘} “thf ‘nvention relative to con, TABLE: 3"
Penetrat i on‘*lpﬁmt@qﬂ@ﬁﬂr] rlé3a'd§7 Qn t| e Ri.ng ‘and Bal 1 Product of
(hour s) e_-e':_R+B °C Tenp- [err]44:—48 “lnventi-on Oomrer cial Pr odu_ct_ 10
60-70 " ‘Fraass Boifit 9C """‘—19 o —25 1 212 70 80 T
g'-'4 " - Logocec?: 3, ig 54 280 ___8_0890 o 7 2_5 m

95-105 ~  Aromatics, “’% 8 ekl e T e Gegeg0

7-8 " Specific %raB&y 20 1.02 | : 120 S 10 -

- * High penetratr on -.conmer ci al prod_uo.t_-s;' The superr or propertres of the

product of Framy ofgrem& Rpeas ‘t:gf eel 55 the:invention

are readl l‘%’l 7‘.». bhor ial for a el.':l- 0 q % CL RN @%Ctmltgpertl es. Of

the produek mok(idfiferadihe by :ﬁzﬂ?&amlﬁd 10000800 8: & X -litrté/hour /kg. 20 .

resul ts ofasphalnlirethinding or ¢oating snagerig hyingen - bBteowcuqn taihpestm(am:)mem: IThdst rat es

the infl u%o@élugfbem{r a eq: asphaltgbefore reaction had the following in- S
nventional ucts. regard

1, 450, 420 to the average molecular weighits of she byazo- s”°°“°“"6 TABLE 4 Tenper at ur e

Reactr ae (cawrmg&)als, it Bfghesrs lat bigh\dality  Peflétifion (dmiieyiegaragoi on  R+B Feed :
(litrel/hr gf bggqu?are obtained when theqym Ring-and-Ball, °C: 46—49 - : 25

ydrocar molar ratio is greater than Fraass Pomt, °C: - 12 t0:- 15 : e

umty, as a'rough general rule. The addition of = = COC; °C: 275 ' o o

precipitated asphalt to the extract tends to Aramatics, . wt. % ; ' TR

. 15 produce lower penetration, htgher softemng ' A

pomt, products. . : b’{'he test results are g1ven in the followmg T
R -table: 0. .



Extract | 285 1.5 10 72

45 Extract || 285 2.0 71
89 Extract |1 285 1.0 22

154 66 Extract || : 285 ' 2.5
18 35°, 160 20% PPA* + 80% Extract II) . 275

2.5+ 10 57 114 20% PPA* + 80% Extract 11) -

275 1.0 15 164 66 30% PPA* + 709% .
Extract ' 275 2.5 . .9 _ 19
150+ Ext. r.Z - . 20’@“'50"‘20 __ 1.5 _817

204 38 Ext ract I L. UTABLES 300 '_" 1. 5 I

15 O - 80 l}éa :50 Asp hal t° éBO/ 2'0'9“"" 2757 '_- 1.0 .

41 AT me - 52 * PPA i 0 a tmsszed TabI e 2 o
**PenetratlorNo( dmﬂéﬂ‘fs ' TARbB7. k! tG%t::rrli empg?ca’ oot - DuctlW .48 Fraass
Poi nt[xerr] C - -19 to -25. COC[err] ‘Q‘éé romatics, w.
% :X"’“ _ 85 Spec Pfic Aavi ty 47 1.02 Slromthd()foregmong results, it

appears that 2 7 Exaniie 3. an3ISO[err] fdzow rate of gremter 1

l'itrel/ hour/ kg3of - 71N t hyes*exanpl gy an "80/ %90 asphq;l t frorgea hydrocarbon
material for a perigd of ®shours M ddle Eggt crudg was tr ated at
300{err]Cwith 5 or nore - converts t he hydrocar bon materi al 100% -
SO[eir] at a flow T &t t;(gF“’is 30 mﬁlwflcgmnerﬂauwpthahc adidskia abdoﬂ-dl ng or
coating material havi nb ton §h 1 WaZet i on tenperature was 300[err]C. The a-
qual ity better thencaangews @l Wi PWidpRthldtes, Assbakty pef ore reaction had
the follow ng in- coadiasieniohwmareleamipsd illpii adiiCheSore lrﬂﬂtﬁtg regard spections:

to.the average nol e®UP&e atnt s .of the hydro- 10 carbon materials, it

appeadrs tha It Penetrat on mm): 83-89 asphalt-1like products
are obt ai fl%f%bthg;g&u:n -.;..."J."",t,gs, 'féfdr Cg‘ offsr prpperties of the product. - 25
SO[err]/hMttbw )Elﬂ’relh&kédgrch dr‘eater t-han Em,ﬁ;i@gss Poi-nt:; [err]C - -
12 to - rocesss of the reagtiong dihe gl ofr ul eln Hiscexaiple, t éxficr0f m&:@ﬂm]c 275
preci pltata é&ﬁ@ﬁ, plelin Z’é.fk ’F_ ges o .ecl, 280°A?rmtm&:ssozm,a%teaf4 15
produce | enaliatife tfa%,li 5!13ste£§l CharigarCf Lyt '!Fh rgmsgﬂa%'reeftgmysr o 13

The test0 ﬁé’sfﬂnhs are given in the ftoll Wgomﬁ bl summariged .

_ In all cases, the ducnllty is high having ) 1, 450, 420 Tt e

7 TABLE 5 Reactlon - Penetratlon " Fr aass Run

Time  at' 25[err]C - - Ring and .Bal [ TABIHD6é nt .-~ - Ductility No. . Hour s

Cat al yst- (dmRu Tenp. . [mynr 3C Fmasgerﬂ&gw at 25[err]C 1
5 - No R 47  Time 25°C54 R*B Pointl0at2sec’ 100 2 7
No af sractg flowrs  @mm) _PC - °C  igew3 © . . .7 .
Yes* 2? I 6]10 -8 . — 60—4— 8

Yes* * 12 4 25 180+ Catal yst was

manganese sal t o? cormnér ci aI / riapht hHéhi c -48i ds 24 a c190- centra_t ton of 0.1
wt .. ** Catalyst was 011 wt.  9#Mn- napht henat essg- irragpated by UV radi atlon
of vvavel engt h. 254 millidcrons 1bef. or 81 admsg(t ure-,vm t h ltobe asphal t.

25

57 . 50%1 +50% 1 13- 47 54 . 10 - 100 . .
6_-__ 50%1+50%11 6 1 s T4 a5
Clearly, a great vanety of combmauons of' " Example - 5

properties can be obtairied by "a riate”
-+ . selection of the feed hydrocarbon maptg:g the
rate of SO, treatmg and the overall processmg

time. -

The ,wdrkmg of the mventmn may also be :

achieved with_suitable catalyst, preferably of

" .- low cost, and. by usmg dilute SOg-comalmng

‘and 20 wt. %, PPA as in Table 2 formed the

feed material. 100%, SO; was blown through
different times, using’

the mixtire at 300°C for.

different catalysts: which had. previously been

. mixed. in the asphalt in finely powdered form.

The SO, rate was 1.5 lm'es/hr/kg Results

gas streams. - . . are. summanzed in Table 7
un uration "~ .- Concentration - Pen..at - - .
No. = Hours -Catalyst wt.. % - 259C_%dmm) %EB g;?:ts °
11z w0, U oas 10 s
2o U FeGl o  0d  105 55 25
3. 6 . MnNephthenate 0.1 110 - 51 26

80 wt. A, aromanc extract I as in Table 1
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It

is seen that the four
properties of the product.
brittleness..and ductili Ty) are markedl v _changed

t he

mai n properties of
asphalt (penetration,

regard to the other

t heprocess of the reaction.

The use of

were catal yst brings about a greater

In this exanple,
rate of change,

softening point,
Exanple 4. 5 by

extracts |

‘reacted at

‘and

280[err]C with 100% SO-err].at a rate of as is seen by conparing runs 2 and

3, while

2 litres/hour/kg in the absence .of catal yst for
the catal yst hastens the changes

vari ous peri ods.

The results are

15 irradiating

sunmar i zeg tl [ furt her o 1,450,420 L _ in the foll ovl "ng N
tabie 10~ ' GUC[II t

Fracss - Duglivile 'sﬁﬁ;fﬁﬂmfgﬁ‘ b ok isdl SR ﬁ%&fﬁpﬁﬁfnﬁt «

25 er] © Mot LR bl ’“‘“sﬁ,rﬁelmwrﬁe canlyar b6 01wt %, emepic |\

cm 1 ropertiek. tothatofnm * nap} ‘"““

| S s B T 10Gsample 618 -24 -25m‘;“gﬁ§“;§“’w % -

29 61  This gample illustrategsthe gractice of the  JoPOrt ’ : 62 e 4
100 5  50% + 50%11 13 47rABLEAS -10 . 100 6 50% "
50% I | 16 - .14 84 15 Clearly, a gr eat varlety of . .-

conbi nati ons of_
appropriate

f eed hydrocarbon nateflal
30 rate of SO err] tﬂéatlﬁg aﬁﬁ thelbveral
Sgerr].

100%

. Gas Coinpos:tmEX a”B ’
ura |on

0,70 BKPMAIN,C el
the

“\M

vas blwewn 2shrowgh. tiad.

.and: 20 wh

Pele.E opertiges caphe obt ai ned by

&sml N Tabbe 1

seCection of the

% PPA as in-Tahle 2 forned the |
Hocessing  fétd naterlal
80 . 60 .-21 -

the nixture at 390[er§0]C§mr di f-feremnt. t| rres 99usi ng 'Bhe wor2ki ng of the

i nventi on may al
achi eved with suitable catalyst

finely powderfighs e GH¥ S0Sts: diRR@ v US|

o] be

The S errs| ofvgtmconamining .dBuchis;t sueshshnr,/ 1kgs

are sunnarlz@UPNﬁNTabF@P (ﬂ{miz

Concent r at i sty asphglt. P’m}ma'-'"a‘fg s&

Wt . % 25 [elidibrCwith| SU) and 4voIthe s atxoxPGfl ntvaq!“mb _
0. 15 20 problemsOof disposing 9 the lowputifiry, Pertiesgof these are:
0.1 refinery products. - 55 -25 73

0.1 - 110 '

1. 450,420 [err] 8 t meiges & vaown Boton

81t wll

of siml.ar
run 3. '
Exanpl e 6. -

exanple illus

Conposi tion
Fraass No 30
C

35

45

50

be seen that alt hough | onc er,reactlon
di | uted S er Niscosithat 21980 SBY s wdp
hydr ocar bon nadighut at. avere as in. Exadple 5,
%

tb@ceet al yst -bei ng 0. ho#t .

preferably of -

required,

different cagal ysts mﬂych ha¢1prevueusly been 25
m xed in-the asphalt

e 1 inven--
pavmgs

dioky n@itSogfaery | pr
Rlé@g? ¢

é%:l ; mdegg%prgﬁ': '

i n

®P4Yi ng -

ng roofs Among these ‘material$ _2_5:1-..:_ _

p:pe st:ll (VPSQ:gst' '

. Fed [err]
6 M~ hbphthenate

. Deas%xalted

Ammanc%%pht henate. The gas flow raige was about 5910 5 -

netration 2.5 thres/hour/kll
F?ﬁf%% t he practice of the Treporte

Run :
aplary

B o Eoig s e s

will be well-known 1o those skilled in the art.
: WHAT WE CLAIM 18—

1. A process. for the production of bmdmg :

and coating agents comprising contacting, at

. temperatures in- the range  of from 180 1o
'330°C, -2 _hydrocarbon miaterial in’the liquid -

phase wulh a gas containing sulphur dioxide,

wherein the ‘hydrocarbon material-‘is selected:’

btained: by ‘solvent.:.
from -aromatic. extracts Gotai . " 1 to'$ in which the hydrocarbon material-com-. -

prises an aromatic extract having 4 .viscosity - .
* in the range of from 30 to 300 SSU at 210°F,” .
- an initial boiling point in the range of from

350°F to 570°F and an aromanc contcnt of_'

- extraction of lubricating oil feedstocks, stra1ght ’
run asphalt, vacaum bottom- -asphalt;” heavy -

side streams from vacuum distillation columns
and - pipe stills, catalytic cracker cycle oils,
vacuum pipe still  residues,

two of the foregoing.

- 2. A process according to chum 1 in which

the contacting is effected at temperatures in
the range of from 200°C to 320°C :

precipitated <
asphalts from miktures of asphalts with - -other.
hydrocarbons, deasphalted ' aromatic - hydro- : -
carbons, and blends and- mnxtures of at least
*-in the range of from 60%, to 87%:

FD{AMwhich: the temperature dﬂmthe range
from 240°C 10 320°C.
"~ 4, A process accordmg to- any one of

ﬁst

i nventi-on enpl oying
“the cheaper c@ﬁalyst of
runs#y and 2 produced products
manga3tese propertig . to that -of

am The results are Thrs
in Table 8. TABLE 8 Gas

Dur § A%gacess acE&E]ng Q:tcla%é[leo‘} rc]la&r‘r _ |

R+B
G
55.

claims 1 to 3 in which the hydrocarbon

material has ‘an. average ‘molecular- w_exght n

the range of from 300 to’ 10,000. -

5. .A process according to claum 4 in. whlch
‘the: hydrocarbon material has an. :average:-
molecular wezght in the range of from 600 to

1500..

at-least 55%.
7. A process ‘according, to claimi 6 in which
the aromatic extract has an aromatic content

8. A process. according to any-one of claims
1 to 7 in which the hydrocarbon material com-

prises a precipitated asphalt having a pene- .

60

6. A ‘process accordmg to any. one of claims: R

65 . @

70
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L \__, ..‘E':i'.. B

1 15 - 85 12 105 54 221 2 15

25 60 10 80 .. ..60.. -213 50." 50 -

9 99 53 -254 ~ 100 - - 8 .
110 . 51 - -26 Thus even when the SO err] is diluted with

G her -low utility refinery products may 15 oxygen-containing diluents, such

as air, it is8 also be enpl oyed in the ps4904s of the inven- still possi Bl e

to erf%loytheb To fron 10 neke binde

L i A N
roofs. Anmong t heger R @ p f thé Qudtalyéti beidgy 0.1aR8l < &) GhBasesaV i d (/
air are heavy prmsmtophqnefsmﬁll (VPS) st reanmhﬂlMI'ﬁhq 23 mmvsqaerab}madﬂ

avoid the créati ttoms, asp?%mc‘“ml Frde 9
probl ens of dispgg?ﬁﬁ“’é’# Tfreates p‘i?rch?f’ft‘g BT &S0 & hiese are: refinery'& y

products. Heavy VPS Vacuum Bot t om Deasphal ted stream

(M ddl e East Crude) " Gas 8,' o\/tsc03| ty M@{err] F 'SSU 76. 0

184 sul phur W. % g s Lomposition 2.3 P 21500 R.EC {-‘SEJJ C .
296 g4 S0,  Air igb.b"“ oNBiG % wt jm 53
78 ' 59 Penetratlon

7400..30 The forefoi nglproperti®s arel?exenpl ar‘595 3. A procéks according
to clkaim 1 or clainfonl ylof 2he ¢¥neralldrange of 8propert s wreth 2 in )
whi chi the tenperatuse issin the range o will beosel | - knéwn t 62 hose
skllled in the art.4 fragp24Qferr.C to 320[err] Gio 51 2655 4. A
procegs according to any one of WHAT WE CLAIM I S: -

clains 1 to 3 | nTMWm whm hy SOpdadihoe &ith A pOdee Jov flmhtyt haﬁn rdiedotts oy Of

binding mate i ning Fsa h plaicitiar W@.?Hﬁm 15!**6@%; glp S
agents conpri S' leg Lﬁ fio eprﬁ%ﬁ? fg(in;lu matenals 25
terrper atures Irpr(idh&s d &r pfcﬁumeqpq:eaﬁm VHS )\ girdais, -
claim4 in cmuut@@WBB ranq @oxdarhh naf boxncqmlenm deasphalted oil.{ Kypical Pmt- he.
hydr ocar bon 3 r?F ‘s%ﬂﬁ'“&\fér% ophutility wi ReFHes o Rese @Bnt ai ni ng sul phur

di oxi de, nol ec |g?1t in the range of from600 to wherein the
hydrocarbon material is selected gxlaQOpd0 RLOm gQqRtIC e
obt ai.ned by soI vent 6. A process atafr di nngaulaByst@mepf
extraction of Pr cating ol |l feedstqocks, straight | to 5 |n whi ch the
hydrocar bon rat ey 1°875'¥%8 10°B8SY in aspgd t, vacuum bottom asphal#4 heavy
prises an aromat $4PhEx¥e &t having a V2830s] ty side4dtreans from-vacuum
distillation col G@#ASC in the range of29érom 30 to 38 SSU at 210Bexr]F, and
pi pe stills, catadopbiicsatacker cycle @ls, an initjgal boiling pgint in the
range of from 45pedagtdm pipe still residues, pygpgipitated 350[err]F
to 570[err] F and an aromatlc content of asphalts fromm xtures of asphalts

w th ot her I
deasp@m t ed gj;: URRL o °1 P::rll’;el'ﬂ pro rﬁm&% ﬁﬁqﬂ{p&pgesp&g&gx&iéo c(wuéhl or clam c

and blvendiswmkhmxdmbse% xﬁtxhelaastfront M°arm)me¢:c extract has a|35

o on:a; i'E; cont ent % Qé:? g0| ng. 4. process accord1 n‘°t Qﬁd: %yé of
fro 0%to 87%, rocesé for }ﬁ; S o?%ﬁ ﬁ"&gl ﬁ e?_{‘ '2\
30

=8s accoyxiag cmn@ragemrwznﬁ sing | contdtEind, R b faaget of HGm!
terrperat ures i nempe@ntro in the redge cifi frdoe 1BG de oca! §-h& pragess ecmrd!hgmm‘ﬂiﬁvvhhb 60

range’. of f rom ]}yémf (the 1“1‘“" terial hal t '
havi ng a pene wh ere,l, ﬂﬁﬁ%ﬁ‘g g;f:'cfe? ?olégﬁg@gi& me mgt”% fom gﬁ% (as
her ei n def i n48d)froaf afomm txtiacts Dbtainedd by tshieenhy dr 6.CAIplross sredrding @lany eneioh elsimas ed

by dmm and a sdfmém BFaFItlg @kfequpgsaﬁptgmm 194 in Wh}f the hyflpocqgbon materigbqomi n 65 ‘
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