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V\hen ch&qmvsemmplewwit holmschbttlmﬁd bsorn wmlsmwhtq:h 60 hom)pol yners are
prevar contftg R e I LI b IR e con 125
the stahy éeta‘lmt oDEHe pd 'fbtﬁol T o e B B Pt 76 ar o
Vi ny40 G&Igeliyﬂro boﬁaimﬁisaatredmoduoedmmat tapateat] omﬁmpm wi'th a I"ong hiodrocarbon
nmonocart eta Gbamstmh as | Vi I Ql‘eﬁopohmers@halm estaph efrpne opol yrrers are
prepar ggl? “Efd? Eﬁg% Ao ‘ftﬁem Sailligmeg | menner. the
starti ngmrr&t,ﬂd s lv&ylaemmmtear ,m ?o%yl -
met h4bcr dnactaéaoﬁﬁc mﬁs(tonraalkﬂle;h;s iof euﬂolrmmnoit aiksa btes,fatm:pmfeﬁed HAd di et hyl

mal eat éms fuﬁ@f ghl eferred are homo- or opolymers of -
I R S e s et ani e
cont ai rhiig a | ong hydr ocar bon - opoly_

chai ¥  Homopol@uere efx ampatueatedofal Isynamsofob@@syheciy AI t hough P8I yrrers
whi ch ¢ aﬁﬂhﬁiﬁﬁ‘ih@ aﬁc azlf;er'“ ; he ma 1"’0F"6IH° oers | |y unsat ur -
nydr oc ko Ghal e ﬁﬁﬁgqﬁdﬁé i'}ny l" e ﬁﬁgnds of < hi ch
at | easdarban jlia@pOr t i on atoms and - diaeyl arbeelgm%enhet pol;h&v&o 70

cons?tist SHMOPQIMQM ofj alikal dsvyrsuhmaﬂmtast e ,a dtmersre Ob@tidteme@tlwfgel ;Gﬁerl zat ion
‘, WA .

0! ds copqme
of ol eff ¢ r. w)ysa gfrrdormonocatb lic cﬁg h

sat Urat*ﬁ &1@ peae e faordolblc@fs! hi Sbinde oes a quanut i)(yer%rvI'S Of V' nyl
esters pbiynﬁﬁﬂﬂfeaie&daftef-ﬁfateﬂ ithQuialig  tdiplafed o the apde toﬂe&mpésxﬂoa y

monof&r trtvee eperaining\v long dydsocathen h@tﬂimnt for @tﬂu@i@ 61°I @slre r r;gvmti!é i's given
to pol anm g{:’%@ > &hi ch may be
taken t@s s°“"99‘%{;a“ ﬁgy&othéa erablyﬂﬁ-&ﬁ S & 2 vandlst it h- one .
anot heroleﬁmcauypcﬁsymatedzatnpamds, Ofvhiclo| edlymersc ia| ihoprpotared cittoindet erdde oil. .

mofb| BolyEiess have tgencafter-tseated with on alins at’he Rolsmers bayapo fin desn irferesd e oF8i st at
I east partly of ole- nonocar boxyl i ¢ aci ds.
finically unsaturated aliphatic conpounds con- Copol yner s _of-'_' -aI k_yI
esters of unsaturated taining a saturated hydrocarbon chain w.th"




15 nonocarboxylic acids with one another. at | east 14 carbon atons.

80 Copol ynmers of al kyl esters of unsaturated Particularly
favourable results can_be nonocarboxyvlic acids with dialkyl esters

of obtained by the use of the polyners nen- unsat urated di carboxylic
acids or with nono- tioned bel ow ol efi ns H
Hono- or copol ymers of alkyl esters of un- Honmopol yners of di al kyl
esters of unsatur- saturdted carboxylic af‘.l&il such as honmp- or 85 _
ated di carboxyl i.c_acids §§ml yners of alkyl esters 3
unsat ur at ed al RGP ImpiaRErS oD vaxflicldk yils. EFlel! B7BPC,UN 3Bk woAdne df 7.8 YW (settm
monocar boxyl i ¢ aci d@pem% |tbulalahtyrr9rredumﬁhe Pomdrotdreb‘«ﬁ% 51158(: & W\ltag:’vd 6
mono- ol ef i ng: wa; crudtgo s reggglyo gWe teei-%d Eﬁ% +8(§ (IZ g::%e:r?mﬁg ccorﬁ’.
Homopol ym?rs-!gf 8l loydpe Myézm if desired 4186 f oL of

al kyl acryl ates 25be des@ﬂqmrlgsrpaﬁxs ;almsvvmyl et her s wrth one are

honopol yrers of n- toesity depesssrits aréryyeldaatress dwssants» anxt her CRUDE o V

honopol yrmers- of n I s 8’23;?3 %@a o k C‘%f?ﬁ?ﬂg },cé” 70

copol yners they 169-36;5?%-5‘0“ Xﬁén ﬁc)é‘:rlwaﬁ?@fl ejn f 7.8 point of the

built up either of ohlyf iDls cﬂlf:ablmfeff rn foun poiny O | WarEN6H°Q)f_arpoed pakmydf 296C.ydest-e.

di f f erent nonomer s reduction of at least 6°C when 1t is apphed in ' accz?%.l 5@ r:g Bs agsi a oy |
ar &g foP e, Lt

vinyl ethers, 30 *%$¥ J éded% a‘?’ pé‘f?‘idﬁ’él F s
hono- pol ymers ofisN g ba w{na nsist of 640 a%eby copol ymeri zation of a vinyl
ester vinyl ether .oil or aoﬁxxraresdt wmteuﬁenmlsoclir boxyl [ c ac@dDW\DILrVIa

Copol yners of a nodesited dEipalymess rated d Srigipatigg West Africa,
Unsat Urat e di Car bR ﬁ?%rsrg S o i’ R DTl
acid and an al kylp esti®r pekenfNpolyEal diedlpe sléccgamﬁnpattefrmocmete

al kyI groups, in 3&pormn@eaidbxy¢sytb pa,se the transport of mmed according to method A, and a pour
particul ar copol yné’l“lg’y qtfe at legst_ ’gp of 14°G, @E?ﬁ%‘n@xaffﬁ‘ld% &f

lace at
pol ymers obt ai ned R ?arf fafkeﬁ: ot POhY HBdriZd k@R Tfor the determina-
ol efinically un4t mramﬁdnﬁﬁm*rhe caQI‘alsGQ:[éOhkbﬁBf&e@tﬁur\pblﬂtyéf st aude o, the 85
pounds cont ai ni ng mesd | ip wawnavdqsw sfal mﬂalpeldts nlvnldcbambred( lic .
acids, in particul 1ssvoelgt E::chf S‘er(é A oﬂ“ﬁ 1 B‘Fge °f"e“
copol ymers of Vi nylpe g Rydrogehat eq ﬁn@aﬂl hai et e

i nt roduced i nt o 30r ap'erSﬂexdmmislﬂhfsﬁsttetdwyam fdﬂbwmglOSOn the liakieoipﬁhe)héﬂbr fif aSthetmal 90
chains, are: experiments: - or.c poI seesltwérost gfc mephods suit-

Copol yrer's of unsalyfeffely °l’g%‘$feo¢§’§‘@ i %‘%’iugﬁﬂf LT GRS

hoxyl 1 ¢ acl as:
copol yners of al3yl esters oﬁnwmsaxhrat ed W1} inemdamhexbeferpn&pmmmydeter- 95

esters of saturat ed A ; pﬁ |aarmmmlsmtr¢ated before
nonocar boxyl i c acr @ on fg%f’ oégga at eaz | Ve gqsy L@&,
are preferred. 110wax 58.5°CRal pocp 1 e(r:,ble%;y I4G°@-ﬁ1btdﬁ£ore | & bst
preferred are hdfpmingd ac@pim tshode, and anpuus haﬁlehoweﬂleathtrml- trcaemneds wanich 100
an aliphatic al kyP"‘%ci[" alé] drteomined sBoriige Ag d%frrgg%sqe;srea;e@;ga hlgheraqgeomrc;;;:
containing a | On%maﬁaﬁ Y mginbel "t RETA tﬁg’l oﬁrlﬁﬁxsi& subjekt %tﬁ éﬁm ycle in
honopol y- chai n. actual practice. mer of

n- oct adecyl acry ate a rthq experigfienty desgribgd dit apglears 105

‘ffé?a@’é‘%%ﬁ‘ %%l“%s“"‘ Akt th’i £ 1B polymers 59 gapable of depiawing

al cohol s, ﬁ h Amer : e :
pol ymer s have beena £ Qhratlof 8150 Wik e& cpmit-g%ﬁ% QSBRE (ool fn ¥, genergl, sepss, b i
pol yners w0 SRS 9Q), a oaur ity lof a6°&1;|deker-ortreainethatmd oy be appl i ed

may vary bet vvee \M“%dl t° method peur ¢ r peivit Gerepmipagion, methpdy A, 110
hydr o- dependr E% dﬁtfrg‘me??\e“?rf’%c‘f’uw&%ﬁ% D, meqtigne 0%y mere, caFried

t he nol ecul ar vver ght o t he pol ymer to be 55 Hom)po ‘yners of al kyl

esters of” unsaturats&j enp ontm nature of and the1 MTHOI:B? gf thheﬁilzo
monocar boxyl i ¢ aci d“hﬁ'i“ “cengg e ‘g! {E at g sl ek emtheqind ohe,
Crude o1 s and gpesi,A BB ?:;nﬁ:é@i L A,
i npr ovenent “of t he péihtOs (hé @qa;ersk D%E t of sampMst h\ffaﬂa)o Bii3Oihe) @dmpRs td/Vido:
mono- ol ef i ns, whi chr4°Cndeteypized agso e@fureothe) @qur I%m is determined as
pol yners have been”‘%’f“h‘lﬁt’}t"f"to t'b%fcr/\ﬁi"fel‘im‘&?ﬁ”ﬁ‘f"fd %L T/ e bde
conposition, is 60 atlr c am ne containing a long y romﬁr(bon sufficien
for attaining tlée desr red i rqumr\mMZS chai n. Mzmon B

ment in flow proper t4 emde gilongiseting fromeNorthgAfrics, ﬁgﬁ thath s iyt deithof
unsaturated di- qUihtd fipempic 2‘"15““5%r9f |356 afp14 dYjal peaft qsf:é“s“’ad of 65°C.

car boxylic acids wrth nmono- ol efins or other ferably, from 0.002 wto 0.2

t120

%wv of the olefinically wunsaturated ' conpounds, which polyners is
i ncorporated into the crude oil. 65 polynmers have been after-treated ith
an ali- The polyners have so far been referred to 130

1, 161, 188 | : 5



as flow inprovers of waxy crude oils. Their 37.8[err]C, a wax content of
7.8 % (setting properties include the ability to reduce the
point of the wax 51.5[err]C), a pour point of pour point, the

VI SCOSI Ty and tThe yireld stress of +2[err]C, determ ned according to nethod
A 65 waxy crude oils. Wth regard to each of these and a pour
poi nt of + 5[err]C determ ned accord- 5 propertlcf eparately they can,
if desired, also ing to nethod C be desi %t ed as pour point
derﬁr géssants, Vis- Cbéqltlés depressants and yield stress depressants
CRUDE-O LV  Mgmopcl!n this conrtﬁﬁﬁwmeldaemmndteﬂawmhsafmd that A
crude Tid sampnegbfrmtmd‘agmf arerlmawiﬂstb Nlnthhx pressure on one of ghectgbo limbs may i n gener al

be r Ei78; deicagemny . 1.C;, 70
13!%@@1@@;& aﬁg ssaplenc sems“sey@ u bl fSedaend 1105 0 17 g

%V ( Rtistolel Gt Euam r a least 24 nigjd btfessi (definsd enphalsheer efesef f ecti ng a pour
poi nhouraNaS(ubaﬁ poalt pcdmer anefbff Congepledo il into reduction
of asﬂfgasﬂmsg mf% 5\7T'6P edad‘?‘]"f"?etcg ﬂ% é‘Ec%PFWﬂg"‘”to net hod B, and
ZIF ¢ ASTM, canxirfhunk b _point of
3 elhfa foum eroﬂitned accord| ng te - - l’ma waxy crude ‘(1:27 t o which
t he polymers:method D. : ' = 4L > 5 15
may be aa%,%em ogt Ogut% vvaxy crude . oil or a mxture of
waxy ; i&l mstead of 65°C. wherecRUDE QO L A/ ~desired, ‘the
paby FYE'I'lferesﬁ]ﬂHﬂthOex piveminedy, = ykld:stnqd,edy@lcm‘o n sg from West
Afri él'ablel in which the 1y GW%ns?os“tl ry@“ ﬁo‘?‘ﬁ a%q} with a
k| ne ;nﬁem‘,q%%\ P Beat p50[% fy‘{tofthembe éin crude oils and one or

ad@udﬂaxf genten: Eﬁgﬂof&het%& etting 0| ng0 of 20
Trm vpﬁoasﬁrﬂlimepol ymers are partl cuﬂ'aci'l?d sttdwfmammof@ ‘FP a pour point
of 11[¥arrg Mﬂs a §§ Bfﬂﬁg ase t he

ad a8

tran{b%;‘ %«n ﬁw Q%ﬁerdescnbed waxy crude
0i |'s.poi esreaa&lh dﬂl@l}e'l‘ﬁtreshl&aS%ovepﬂid yieldetress nPhed _

ac25oroflitiege experiments (Wlth polpragrs of deé% ish had Bee| ace at  net hod
e e b, SR S SRR 5 Togal

t he ﬁ%“f’%“‘df“o he det er m na- ived Delowy Ot nmeans. The poI ymers can
al so be tion vkt fwegsour poi nt of waxy: cr ude 0| s, the 85 used
in_oi. |Av9em1>ls Obmém gl @ﬁ"ﬁe to Tol | GYPHOL (% ng s, shoul dﬁ(be not ed.
priy EZ T;%“’pe pOf&iﬁﬁn 0:005 % 9%'%9@,%-0@; nt of a waxy
crud tol rod meamemlu_m ME a&pistdr deposits fornmed on the walls of
depe af rmthﬂ dnhml oft rearieldewteSStao8°C <10 dyn/qfie wel | .

c ﬁueﬁa‘ﬁthb d’g yield stgeps at 0% A7 dqB4sP- on i s P} I ustrat ed by
th%sf S‘W't the olfyfp “whet her or not a thermal 90
experinents: : . _ pre-treatnment is carried out,
t he net hods suit- ' Seven polyrrers were mxed in various able for
the determ nation. of the pour point of - - different concentrati ons
with the following six waxy crude oils may. be di-vi ded |nto t wo
crude oils. . groups, Vviz. 35
CRUDE Q'L 1 S -~ (1) nethods where the pour point is deter-
95 A crude oil orlglnatlngfromSouth Arrerlca m ned on a
sanpl e that is not reheated before, - with a kinematic viscosity of
8.8 cS at 37.8[err]C, the determ natlon : a wax content of 9.7 !%w

(setting point of the (2)- methods where the sanple is heated to _

wax 58.5[err]C), a pour point of -10[errJC deter- 46[err]C just before the
det erm nati on. 40 mned according to nethod A and a pour Al t hough
the thermal treatnent is sonme 100 “poi nt of -4[err]C determ ned
according to instances results in-a hi gher pour “point, it’

met hod C. The net hods of: pour poi nt ‘deter- perhaps. Iess real i.stic, as the

pertaining crude ni nation are descri bed beI ow. oi |
i S not subjectedtothlsthermal cycleln : ' ' -
actual practice. s - CRUDEOL Il ..~ 7 _

From the experinents described it appears 105 45 A crude oil
originating from South America, that the pal yners.are capabl e of

depr essi ng ‘with a kinematic viscosity of 1.82 cS at 60[err]C, . the
pour point in a general sense, i.e. in-" = a wax content of 17. 5 %

(setting point of the dependent of whether or not the thermal pre- .

wax 54.5[err]C), a pour point of 26[err]C, deter- treatnment is carried
out . m ned according to method A, and a pour The pour point
determination nethods A 110 50 point of 29[err]C, determ ned
acco]rdi ng toI B, C and D, nentioned above were carried met hod

o s 6+ 19



and a pour point of +2[err]C, determ ned accord- described in ASTM D

97-66/1P 15/ 67, but ing to nethod C

wi thout the reheating_ to 46[err]C 120 60

CRUDE QL IV NETHOD B A crude
oil originating fromNorth Afri ca, As described under nethod A, but with

with a kinematic viscosity of 3.66 cS at initial heating to 100[err]C [é
i nstead of 65[err]C 6 1161:188 -y
1,161,188 - METHOD C 2 down-to the
determ nation tenperature, after Two sanples of a crude oil are
heated to which the pressure on one of the U-tube |linbs .65[err]C, at
whi ch tenmperature-the desired quan- is gradually raised. tity of

pol yner is-%eted to one of the sanples. The pressure [err] at which the
first flowis 5 After cooling to roomtenperature the sanples observed is
used for calculating the yield stress. 40 ~are stored at room
tenperature for a least 24 The yield stress (defined as the shear stress
hour s. Subsequently, the pour point is deter- required for setting a
congeal ed oil into m ned as described in ASTM D 97-66/IP notion) is
cal cul ated fromthe observed [err] - 15/ 67. This pour point is usually
specified wth the aid.of the equation: 10 as the ASTM maxi mum pour poi nt
or the IP maxi mum pour poi nt. METHOD D As
descri bed under nethod C, but with initial heating to 100[err]C instead
of 65[err]C “where: 15 The results of the experinents are given in
[err] = yield stress, dyn/[err] Table I, in which the nunber of degrees
Centi- J[err] = pressure at which.the first flow, is grade is specified
at which the pour point _ Oobserved, dyn/ [err] det erm ned accordi ng
to any one of methods D = dianmeter of the tube, cm A-D is depressed
after addition of the L | ength of the tube, cm 50 20
various pol yners. ' The yield stress of a sanple
of crude oil Vi "For conparison two related polynmers (a to which
0.005 9%w of poly n-[err] alkyl acryl- poly-n-[err] . alkyl

nmet hacryl ate and a poly ate had been added was determ ned at two [err]
al kyl methacrylate) were tested as pour different tenperatures in the
manner descri bed poi nt depressants in crude oil I1l1l1. The results

above, and was conpared with the yield stress 55 25 of these experinents
(with polynmers outside of a sanple of crude oil VI which had been’” = the
scope of the present invention) are also subjected to a similar therma
pre-treatnment incorporated in Table 1. : N W t hout any
additive. The results obtained are ' _

gi ven bel ow Y ELD STRESS -~ A sanmpte of crude oil is
heated to 65[err]C, . CRUDE O L VI: ' 60 30 at

whi ch tenperature the desired quantity of vyield stress at 8 err]C. 302
dyn/[err] polynmer is added to the sanple. After cool - Crude oil VI +
0.005 9%w of poly-n- [err] ing to roomtenperature a nmetal U-tube with
al kyl acryl ate: a length of 54 cmand an inside dianmeter of yield
stress at 8[err]C <10 dyn/ [err] 3.8 Mmis filled with the oil to be

t est ed. yield stress at Jerr]C 17 dyn/ [err] 65 35 Subsequently,
the oil in the tube is cool ed 1,161,188




1,161, 188

TABLE
Depression of the pour . Type of crude oil I
|1 L, Met hod of pour poi nt
determ nation C A C A C
Concent ration - of the pol yrm( Type of pol yrrer
0.025 0.01 0.025 ?61%8 0.025 0.01 O 0. 025
n [e_L_éJ_a_l_k%LI_arr VA 21’2J10]’U‘].DC1| vrr:l! ? :
n-[err] al kyI acryl ate honopol yner, T M = 24,900
>9 >9 >15 n-[err] %ﬁ"fkyl :
acryl at e honopol yner, Vh = 23, 900 Depression of the pour _ ., 9
12 12— =9 —42 515 p-Terrlabkylacrylateles
ho anol ymer, Type of crude oifh = 24, §0d I m 6 | 12 12
>9 odu‘g&e Ldif-n-T[erTT] arKyl nal'eqgte copgl yner, fol.ar ratlo
1:4, ot 3 n gerjr] al kylj viayl ¢&thex hojopogynef
Mh] = 2150 ) : - 12
copol yner of viny IC p/onof hydrjogen}- 4gted rapj'- segd oifl fattylacids.
(3 % Perr§ T For ] :
>15 p})lgéé al |(\I| n'ej' h:.\r‘r\ IO:.?1'25¢ oh%r‘ 0;\){2\5 Qmoel ?'025 0.010.025 Qh%"o'gisjﬂo_o
0 n—Cu alkyl @crylatnhoxfx@phn]neral kyl mdt hadryl dt e Homopol yies, 6 [Mr =
257000 V) : 0
alkyl acrylate homopolymer, o
1, 16T faelT! s homopely . o P
n—Cyg alkyl acrylate homopolymer, ' '
M; = 23,900 9 12 9 12 | >9 12 { >15
n—Cyy alkyl acrylate bomopolymer, ' ‘
M, = 24,900 6 | 12| 12 >9 >15
et:hylenca/dl-n-(li:r8 alkyl malileate
lymer, molar ratio 1:
mpoymMn = 10,000
n—C,, alkyl vinyl ether homopolymer
M, = 2150 12
copolymer of vinyl esters of hydrogen-
ated rape-seed oil fatty acids
(30% Ciss 35% Cas 35% Coo) >15
n—GC,, alkyl methacrylate homopolymer,
My = 25,000 0 0
n—Cy, alkyl methacrylate homopolymer, :
M, = 25,000 0 0




| point in [err]C |V Vv

Vi A C B D A C
0.01 0.025 0.01 0.025 0.05 0.01 0.025 0.005 0.01 0.025 0.005 0.01
0 025 T — S e e
24 >15 9 15 9 12 21 " >24 12
>27 >15 15 >18 15 12 18 >24
>27 6 9 (g
6 21 10 1,161,188 1,161, 1884
Behavi our durin st i : S— F -
300[err] 10 To two sanples of crude oil VI (pour point residue was
prepared accarding to ASTM D as determ ned accordiing to nmethod A
+11[err] C) - Q8- 66 (& Ap®pKeric distillation to a maxi- was added 0. 03%v
of poly-n-[err] al kyf—Tmmrygpour—tgmperatyre of—Stoferr+E—fromtte—"5-
acrylate and 0.03 %y of -poly-n-[err]l alkyl untireated crud® oi | _and frpm
the two crude acfryl ate, |respectifvel . In eagh case the pour "oil
sanpl es to which pollynme® had be€n addéd.[ 15D poi nt A det ef m nedCaccor fli ng
to method A, The [estijdues snqwed [the [fotfowg—pgur fropped—to—
-19[err] C : pqi ntg (dgterm ned acg¢ording {o ASTM | D
In order to deter ni n.ote.dasfuost jawes| ofos 970146)025| 0.005( 0.01 | 0.025| Rows] dloe| b.628M
untreated crude oil v mEXr T rpoyTt—p gt 38+ HE26—
m ni mum pour poi nt 3!5[err] C ~_Resi due firomjcr uthe ofl VI + 9.03%w
of maxi mum pour poi dt 3(erri] C{ | [ | polly-n| Tefr] [al'kyl afryThte
m ni mum pour point L7[er|r]C Resi due firom|crudeztofl V| + 0.223] %wv
of maxi num pour poi Mt—23fermie poy=r—feri—alioyttaeritat
m ni mum pour. point WA ar]Cl 25| 15 | o 12 | A PS8l TY 12 ~27

>15( 15 [>18] 15| 12 | 18 | - | >24 >27

15
6 , 9




Since waxy crude oils at |lower tenperatures Crude oil VI + 0.005%w of
poly-n-[err] behave as non-Newtonian |iquids, the viscosity

al kyI acryl ate 55 of such oils can be determned in a

R eattst+C

- l1:\4U| HbT oM Vi sTos| ry at S[errJC and shear rate =~ nmanner
onIy in a visconeter wherein either of 318 [err] 12 cP. 30 the shearing
stress or the rate of shear can be adj ust ed betvveen narrow limts .and
be kept DEMULSI BI LI TY const ant. sui table for

determ ning vis- The influence, of, the denul si fy g properties

cosi tMes of waxy crude oils s Wikl 8I‘i'errantu .of the present polyners on

emul si ons M mfolul ding Gtillation POT t AblHR Py ndiking distiingia, a/Booea* saecal | ed  oi |
and V\Iat‘eﬁwd/ﬁﬁpl&tdﬁdm&dmb @rmirpemof repithe t%premdietcc@dlcgmxm | i ndr.i_cal

Vi sCcomettermingd aqc«émg to@meﬂm\f%g E ef¢mh afm°sphmfgm'ﬁ@of§ggg ar - rape type.
A grdf l:g nd&% )”v?o@” Btteibd b O & dfmmﬂfme g of crude oil
i s°h tesbe ch @thse thi ok tnegg@reag*men Beaxtladgeintls ty of
V\hlcl"potnenwminwaccbddmgdasmm QUant yreSI 8 d The oi I was
t hen a‘éerF gg'éfssz tet’ﬁ’éedsé‘ie%f"ég W

18[err I °H’Fr éi° Fﬁtf’?‘?ff [% ar"]"t‘f |3 ite. Finally 40 ing dovvn to room

terrperature reserv was errul Si fgsge with 1 part of water

4 he V|§‘E§’61Ff'e o uyega ‘fr?d@d“lvq\ﬁth %ﬂgﬁgm soper 4 parts of oil. The
Wa%er CONR&IdBEFord erBie VI + 0.03%%6W Ofl maximum pour point 32°C - © :
sodi um chl @blyde—Sackhig] bylBay. Sodi umubmwmmmomt 17°C  The vi scosi ty of a
sanpl e of Residugiso Pde\?ET@:[@ﬂ%ﬂ f&%ﬁﬁgﬂ’@l ﬁ(,gpertles of the oil 70
to which- 0%‘6’5" FOREERES- [ er r] ™ 4F RYT PREY € Feasured on the basis of
the quantlty of . 45 acryl at e had been added was -determned in the water

&9 w&i@}u §" GRude oil ﬁﬁmsbo%m pd,apgve, and was
as per cent a@al @iy Wi thsshe viscosi ty
berdmlemm

g ueakistic t v Esilibgey. lscesetded§°0 and she%ﬂ raighi ch had been
%Wﬁly%}vﬁp §§1@| efélfs £r dd26P VI to which 0.005% w 75
aCF yl éisl’m@a aﬁgéﬁﬁme% défémmfngsml:t S Thetutfluereclofalicadegpisifying ipedpervies

c moateﬁ

Y ‘addi t'i vepem@lsmaeby-n- [err] al kyl
C onpacositesi of W#xvscr@k

added, was
a nﬁf@b lg {Viser
co i R e

bel ow. A sample of chdE&n{%leﬁﬂad © BOC,aP.
@tu@d the desired quantity of
After cool-

&: wﬁcervmr

% wat whichs
Fikiuisiin

ho% sP°1ym°'
of the v1scometer is filled with

of the present polymers on emulsions of crude

MP sﬁ?}F %ter ‘'was studled by means -of -the
vls%om?rrerr g anﬂag apr safnﬁfe@vas fdaed tdesssbt &

.which temperature the desired quantity
polymeé was added. }(‘l;e oil was then cooled
to 18°C at a rate of te.

the cil was emu Wﬂg %Iﬂrt water
| pbfl4'parts of oil. The water contained L.5%.
sodium chloride and §.34%/, w:sodium bicarbon-

CRUDE O L VI
are given
Safter 24
o 0
005 %w pol y-n-
To

réé"ent”“e de“%‘é‘f PIOREFHEs G dPed undoped
o é’ﬁ%%m%ﬁ?w o

r(b eﬁsed as Pereentdgo f ithegpr over used was

this pur- y-n- [err]
VrI % %qu#enperature

ing do
[err]teaéckyl acryl ate
det er i é’félf“d

cr ygle ehadbe E’ae deR
er mbunat ldsGd lahd GRS ,conipiﬁﬂ

al kyl éd’i‘ ‘i?lg B Xy, £

ther

e r lobidined a it taé Jﬁds'l&ﬁiﬁi‘ &Qéiinfdﬁ h 8.5 ¢S at
50[err]C, Africa: 1 O err] a sample of crude 011 VI withbut polymerwax content of
wax 53‘[;#!’ ‘ fo ?“bpe 75[err]F. poi nt
of + err]C (crude oil VII). Two cargoes Aver age rate of cooling:
Properties of {the undoped oi 9 water separated
after 24 hours after 48 hours

o 015 with/the vxsoosmroé acample afl codt oil Tm'eangm of
dursb g’h -treatment
14.0 %N set t CRPESHL I of the rat ur,.e the cargo on arrival in
%;gﬁ-ta KGO ST AR ien
3[err]F per day. 10 of this crude were shipped from North Africa
0 0

Crude oil VI

- Crude oil VI
0.005 %w poly-n-

Cys alkyl acrylate 16




to West Europe by a 50, 000-ton tanker. (a) Actual pour point:
20[err]0. (The actual 25

pour point is determ ned as described in 1ST VOYAGE

ASTM D 97-66/ TP IS/ 67, DUl W thout tne 20, 000 tons of unheated doped

crude oil VII reheatlng to 46[err]C.) and ' ' (b) Yield

stress Test tenperature Yield stress

[err]C dyn/ [err] 13.1

83 ' 9.8 286

7.1 900 LIGII88 /i scosity (Ferranti 1

Vi sconet er) To determine the influence of the presexftat €300000 tons of unheated undo%ed crufe 15

shear, o~ polymers on the pumpability of waxy crude oil VII, 36.

628 e, oil under practigal gqnditions, some field' trials The ﬂow d was 0.015 {Yw

t C were carried out. e oil used for this pu 2 pfly—n—Cu am p
ure, [err] 5 pose was a waxy crude from North Afncrg du g Notth ©

39 cP with a kinematic viscosity of 8%58cS%:¢t 50°C, Afn 069 %‘ CB >4 fy

cP a wax content of 140I%w](®tt®g point of the 19’Bem1ﬁ'ature of the6drgoPon arrivai4in cP

Note: The yield s
crude oil WVII
descri bed above f
12

gmﬁ% dd aﬁ%jﬁ Fon mg‘%n‘g tﬂiﬁ vaI ;%:Ffper day.

oF West Hdepemyla 1ot tanker.t hout m\ttﬁw pEnQ :2R6°CC(The actual 25
1, 161 pm&8pomt is determined as described in

5 t ¢ th 1ST VOYAGE STy bys githeut the
roperti es (0] ea:?’g&ftoﬁokmthga)mdw%fl&mdetoﬂVH reh lnf W 1|§ P

2[err] C. ress
Test tenperature Y&.gll tress
d
dyn/cnierr] ®) ¥ g“‘sss 9.8 17
" Test temperature Yield stress
°C dyn/cm?
13.1 8
9.8 : 286
7.1 900
(c) Viscosity- (Ferranti viscometer)
36.9 - 318 . 628
22.1 | 113 cP 4cP | 39cP
18.9 . 154 cP 56 cP | >47 cP
158 196 P | 64cP | >47cP

Noze: The yield stress and | viscosity (Ferrantl viscometer) values for
crude oil VII mentioned in this specification were determined as
described above for crude oil VI, but without heating to 65°C.



7.1 43 3.8

54 0.0 74

(c) Viscosity (Ferrantl Vi scomnet er) rate
—Shear, ' —sec-t

36.9 164 628 - - t est

t enper a- - ture, [err]C

21. 4 56 cP 34 cP 32 cP N

18. 312'_ 82 cP 46 Cgm1ms 37 cP

15. 5 110 cP 52 cprohd 41 cP

9.7 159 cP . 69 cP >47 cP

5.2 223 RyPperties of the @oped il >47 cP- When t he cargo /vvas

| oaded in North

e results are given bel ow. o
for the 1st voyy,%ﬁgﬁg%ganpfes of crude oil 5 VII were taken ‘S'ﬁ\o of
t hese sanpl es were Sanple 1: crude oil VII. doped with polyners to
form conpositions anpie—2—crpde” ‘8&“*"' O 02%w according to
the invention; the thff é&gﬁﬁge '% Strf‘s‘poly-n- [err] alkyl acrylate.

. yn/cm : "

was not doped. The danples were knwt Lo ple 3: crude oil VII. +°
O Q2%w dewar vessels M8 ch wefe storﬁﬂ,during t he '
poly-n-[err] alkyl acrylas 20 to voyage in gn insul at ed wooden case.
On - (a) Yield]|stress (test t enperattre 5[ erjr] C). arrival in West
Europe the sanples Vere stemed Sapple 1:5467 dyrj/cnierr]. In a space
at a tenperature of |about 13[err]C Sanple 2:1 398 dyn/ [err] After
bei ng stored for abqut 1 wBdk the Jield. 4 sanpl d 3: 143 dyn/[err] i

stress and viscosity of .the sanpl es were deter-

(b) Viscosity (Ferrantl

Vi sconmet er) (c)2¥iscosity (Ferranti viscometer) 1,161, 188
13 rate of shear, [err] o
36.9 164 atg2o t est o
t enper a- : shear, ture, [er] Sampl g1
13.6 342 cp >@8Y P ' L
36.9 164 628
test
21.4 56 cP 34cP | 32cP
18.3 82 cP 46 cP | 37c¢P
15.5 110 cP 52 cP- 41 cP
9.7 159 cP 69 cP >47 P
5.2 223 cP 87 ¢P >47 cP
When the cargo was loaded in North Africa mined. The results are given below. 15
for the 1st voyage, three samples of crude oil
5 VII were taken. Two of these samples were Sample 1: crude oil VIL
doped with polymers to form compositions = Sample 2: crude oil VII 4+ 0.02%w
according to the invention; the third sample poly—n—C,, alkyl acrylate.
was not doped. The samples were kept in Sample 3: crude oil VII -+ 0.02%w
dewar vessels, which were stored during the poly—n—C;, alkyl acrylate. 20
10 voyage in an insulated wooden case. On (a) Yield stress (test temperature 5°C). = -~
arrival in West Europe the samples were stored . Sample 1: 467 dyn/cm®.
in a space at a temperature of about 13°C. Sample 2: 398 dyn/cm?
After being stored for about 1 week the yield Sample 3: 143 dyn/cm?
stress and viscosity of the samples were deter- (b) Viscosity (Ferranti viscometer) 25



Sanmpl e 2 13.2 206 cP 90 cP 63 cP

Sampl e 3 13. 0. 131 cP 80 cP 63 cP On arriva

of the tanker in Wst Europe steps until the oil began to flow. The yield
restart ffrals were nade W th the doped and Stress was calcutared fromthe

hi ghest pressure 15 t he undoped crude oil in a pipe circuit consist-

drop over the non-insulated (i.e. cooled) pipe 5 ing of 2000 m 2"

non-insul ated pi pe and 2000 " section by neans of the afore-nentioned m ;Ll
24" insul ated pipe. The trials were per- fgisns: forned as follomsls

The oil under tesT Was punmped—atr-Ttsteny ferri per-at-ure

of arrival into the circuit, after which 10 the punp was st opped for sone

days (shut-lgF time), he @k lofWads al l owed to copl down.
Subsequent | y T he pressure [ he The resulfs of the restart
trials are nen- Ci y ns{of .a pupp in tipned

bel ow. _ _ trialggiﬁt1 dﬁhop=d at dpped
crude undpped
doped - crude

crude Shut 781

102 Maak 1P%ma5@%%e [err]Q 9

3 Anmbi ent ] 265 cP 90 cP 6 cP. 0
Pressure drop in non-insu Kk f/[err]

6.3 <0. 75 , dl3 ress AN & ef t§ | pP WaiP, dyn/[err]
400 <47 ~ 2ND VOYAGE Tenper at ur e
during loading in OMNaibvdl of 3R tanker in HRstOBRopk ONRpOEnit BREAIRGAOREH b JR1a
oil Africa: 102 ell‘qSTPl‘t FerialQ Gere Aafle @il the doped and stress was calculated from the highest pressure 15
Tenper at ur e of {/é: W@&P 1Pe|°f3'°““ consist- G‘ffmwertfbﬂsonoﬂsuhhhéat ¢eodled) pipe
undoped crude Sﬂg iQ Qﬁtedmaﬁe (:F%l;e v::r(i P | ;Szlﬁt}lh by means of the afore-mentioned
Aver age rate of coﬂhmﬂgmﬂﬂb ]F ‘per day. e flow inprover used was
0. 015%w pol y-n- bemrl Pedtaexts tem- Properti @D of the

'."

undoped oi | - (a), dggg T““ %f (b) Yieldo§1rés§f—-
Test tenperature tune), S0 t 11 was' szlﬁggg to Zsoo(lsgown ' *

Subsequently the pressure at the inlet of the The results of the restart trials are men- 20
circuit was raised by means of a pump in tioned below.

Restart trials with.undoped and doped crude

undoped | doped
crude crude
Shut-in time, h 78 102
Average temperature non-insulated pipe, °C. 9 3
Ambient temperature, °C ' 4 )
Pressure drop in non-insulated pipe,
kgf/cm? 6.3 <0.75
Yield stress related to pipe wall, dyn/cm? 400 <47
2ND VOYAGE Temperature durm loading in North 30
20,000 tons of unheated doped crude oil Africa: p?l()2°F g d
.25 VI and Temperature of the ‘cargo on arrival in
30,000 tons of unheated undoped crude West Europe: 78°F.
ol VIL Average rate of cooling: 3°F per day.

The flow improver used was 0.015%w
poly—n—C,, alkyl acrylate,



dyn/ [err] 17.1 118
13.6 302 10. 4
415. (c) Vi SCOSI ty (Ferrantl Vi scomnet er) rate of
164 328 test terrpera- ture, [err]C
15.0 192 cP 22.7 S
114 cP 57 cP 45 cP  Properties of thgydoped oil ~(a) Actual
pour lzpoi nt: 2[err]C. (b) Yiel d,ggﬁggss - Test tenperature
Yi et-t—stress— lUII]C dyu/ {err]
6.0 Propert the o 1.4
76 operties of Wd{s‘.”ﬁ —— 206 (c¢) VSCOS?lty
(Ferranti viayCAdiRl Béuk point: 20°C. rate of ' shee;
[err] (b) Yield stress 36.9 . 164 328
t est ture, Jerr] 22.7 37 cP 30 cP
4.8 210 cb °a19 cP : dynﬁfh‘cP
17.1 118 - |
'13.6 302
. 10.4 45,
(c) Viscosity (Fetranti viscometer)
36.9 164 | 38 |
tempera- :
tare, °C. o
15.0 192 ¢P — -
22.7 114 cP 57 cP 45 cP
. Properties of the doped o}
(a) - Actual pour point: 2°C
~(b) Yield stress
" Test temperature © Yield stress °
°C dyn/cm?
6.0 37
1.4 76 .
- =3.1 2067 7
- () Viscosity (Ferranti viscometer)
136.9 164 | 328
37 P 30 P 29 P
10.2 131 cP 81 cP 65 cP
4.8 20cP | 19 | 93P




1,161,188 ' 15 It was found that
the rate of discharge of polynmer contains aliphatic hydrocarbon side 2
the doped oil fromthe tanker was 15 % higher chains with at |east 14 q
car bon_atons, which t han that of the ur- oiI Chal15'IS
differ.: |nlengt . Fber—o Do+ A ' —tmdo
oil stored at oms 5 waslfpuad thiay g cite) ot/\ésqohaxﬁupb eolxnh‘!ru: e'éPhﬂI e
11. Adsgude dt‘?lé’f? ‘I‘kﬁi%ds‘r{’rplgh% chains Q"ﬁ %M LY ovbon
wax- oi | ,mi xtX re r 5‘1 cha bocki N1 m,@pe ,gg ch the
behi nd on the tsnknvaivilin Whst nummi yrm.rAlcsuda oﬂoumnposmpn eDpgh

T i g i o il Ly U e R
unsat ur.at ed carbo i\ T30t (S @’tﬁ esters of unsaturated carboxylic ac,d """
or aci‘ds. 10 1. (Ei IMCIBPOSi ti Oon CONpY acklsNg a 12. A crude oil

conposi-tion as wl ai treal annle o?l5composnma>cympmsmdea 0i | 12aAckrade pd| mmsmemm clpimedh é

ali- claimi11, i r’fVaVIhFE Trp £12] 11uu(1’fw P or I;j%'g
si'de chains with c létl §l§f onddr ce;cﬁl&mgpsa ur
ﬁli’fﬁﬁed

14 carbon atons, th Dfanc aeion of at ex. D Reudé foll Ocoyipbsirion Casdclgimed
aci ds. - to Haveldsety obatananédon@yuqﬂsl mer i zais @ﬂmdﬂa in which th%’f’é?m achop o 80
conpogi:tion as cl aj "c‘;‘ EeP‘ﬁ;“mE;%%tP? ; _; u%&@%ﬁp ualre a“ylate of plky
cl ai 2, in whi Choﬁ%@beb{?‘g polyne ot - 14. AZorud® GIf déBBosRioh as claimed in
conp. .1 on as cl dnkEy unsmmed cbﬂ:pﬁin chodonsist kylamaw,yih athichothe pbljoydr is a homo-
cla i N whi29h e Beast rettlyra leﬁm lip, ensg@reeeﬁah % &% n—twadeevba% bgen. . %
obt g @ by pol W%ﬁ A gt Jast 1 cabod Jin ‘Bc%??ﬁt;ﬁﬁl ex% 3 bomo-
cl ai i fi rgednal 1Y unsaturated conp ounds Qesakd&il m 13 I n
Iﬂhi c poI yrrer i 3. A doclmil @ﬁposartm Iaeabhneqbant I GoI'A oixcbfollmomabﬂtym as claimed in
nsa

: 2 in gpr ich the a copolymer
at ed ali%® Flal@f 0- y al la at thh arb atoms
ds cont ai ni B ’gﬁ%ﬁ“ gt | On"as er ai'med

in ““hydr ocar bo 41£aut bon17 ml &ude &Bconip&ldbhlaehlaﬁﬂé& in
poI yrrer is a hono- least 12.at ons .claim 13, in which the polymer bal Yomer 95
of n-hexadecyl ¥cryfafiemude oil °°m8°s‘“ ign @3 ?;ﬁc P&"&ﬂ'

e recedm 1ms
16. A c¢rude oil co&;ﬁ,ﬁ ‘t afbgn e (‘c]aﬁ,; ﬁﬁgﬁ
t he polymer con- chiss ﬁitlﬂ.ﬁldaﬁ whhd:ktxh 3q)akhpﬂermer of a—eimpb tal ns
unbr anched sat ursatémjnsal | phat| h dr o- aI k I e Fg 100
| ims; l o hich ithe ol -
Far bon at ors Eila the oly qgeﬁﬁflll o- ér'k ﬂﬁ ll:rmgl
group. ~ [err], g Hfé&rﬂ%nkxae 1eaat\19r 6 tthégNpOST t
ﬁflnal nmed in- | easitl afl dost 26 carbon atoms, 20 A crude oil conipasxtrm]a:i clamd in

ich the polyner i§ & positon asnllsﬂ; LW’ Z@o‘slvgw BA ) Paf%E a.arrhqamrnms
|p0| yrre_r of n-ocla P?J:m a?(.g side cham’s the oly 08 c&a
a ed

clainms, in which t are dGrEctifl €0 the ImaGOMEIOS i sby Ot of Slakdsall 1980, inﬁ;vhmhthepoly—

pol yner - cont ai ns am pdmat o:cntwedrosxzar rod/os i mbonclrenrm 1309qurmevw¢f @Imqnh‘ele@o r

i s a_ honopol y- th east 16 and $alhusgsr doan garboryltic
| | é mposxuon as 1o any. acid wi at least car on ato: ms m

n-eicosyl acryla Cone of the gclalm mwhtch the poly- alkyl gro efe

A crude:oi | CONPOSnr HasTb yoitrizdtion of ab. A2Z; TAUeradeObil amqmmﬁlatslcmnea&n

n any onelefbfcallyl ansm'&dtwmm@mdm m-c Wlwrhél,p'bwwh the golymer isq
the po%&’ “g ﬁgg rramm dl; aatdle 1)111:?3 (;.g mimciug:iﬁ %moql as edati% 115
T phati € hObaisT Dok G gl neﬁ aatny Tclai Ein vm*chqg];mys

and at-nopst 26 carlwzirmabmnﬂxam with at least 14 carbon 2fer is'a hamed er apblymmpmyltestermr
as clained in ude O,I I C sl ti orIfs ?fl &Pﬁ‘éﬁ‘ ITIQHOC%‘PWI*H #dd qrp

whi ch’ tthe polyrrgg I,Omg ﬂ@ﬁml ﬁ‘% é‘gitG on_ds't dCiH 120
a

the polymer of e M4l r@éiéne f the clalm@ lnp ﬁll’!ﬂ'l QG694
side chains in them lisy in the Zdnge Abeowetrd €1,000 omyt pstans dshydi'oamaedi rapn—seed 011

mer are attached |h ({f.g@%tqstﬂe'te@“?qﬁlebynﬁFr?sWFﬁ ‘g‘géﬂﬁe of claime 1 t
n whi ch the poky-"o s Mhi G e & BXYECH AT o o bt m‘t%%‘ﬁ‘;ﬁ the 125

copol yner of a rmnéla:& 1!1 Reh2h GheBnumber #¥E aver@gtbmole- polymer is present in an amount of from 0.001
di al kyl ester of amlamwdmpﬁaﬂie@omgraﬁbmxl;d Iauge45to 20 %W A crude ail

conposition as cla nr*ﬂﬂoa o at, | eag i e o
TP e pE el By e ety ey

mer has been obtai néd by po ynerzatlon of an . crude oil conpOSItlon
as clainmed in - olefinically unsaturated conpound or com claim?2l, in
whi ch the polyner is a copol yner pounds, that compound or at |east one
of thﬁ%é of ethylene and di - n - octadecyl nmaleate. 50 conpounds
contajni.ng, in_addition to a poly- 23. . A.crude oi.l. conpo:utnnn as _—
cl ai | mer.i zabl e [err] group, an aliphatic. _any one of cl ai.ns .
1lto h the poty- hydrocarbon chain with at | east 14 car bo

mer i or - copol ymer of vinyl ester or ' ' -t




at ons. esters of saturated

nonocar boxylic acid or 8. A crude oil conposition as clainmed in any
acids. 55 one of the preceding clains, in which the 24. A crude oil
conposi t e ' ' v MTOMeT—aver age ol ecur ar_ wei ghnt ot t he
poly- claim23, in which the polyner is a copol yner mer is in the
range between 1,000 and of vinyl esters of hydrogenated rape-seed oil o)(,‘
1, 000, 000, as determ ned by the osnonetric fatty aci ds. nmet hod.

25. A crude oil conposition as clained |n1ﬁ91188 . A crude oiI corrposi tl50n _

as clainmed in eany—ofe—of LHC precedr Ty . clai |n Wi e Thi

8, in which the nun’é s tg.of d ﬂf{ﬁ ) Hli %ﬁrb drmﬂm

er was
fromo0.001 - BOPVEr | S cahs & lﬁ&dﬂﬁﬁbyfa(huﬂbeﬁof gikon
bet ween 4, OOQ-Jand 1 ezOQEQharge of the undoped 011 stored a@ls. A cr ude oi I, corrp i tion,
as clainmed in 5 onani\@l in Wegy/Byrdpe ipjupheat i onllaé dgj receg{“ cams $ ﬁéﬁ
in which the poly P%kstﬁle%‘ Wt‘xﬁg‘hﬁg‘" "%/ ogtngfl ms,]k,un
which the an am)u . 3,9 esters of unsaturated carboxylic acid
1, 161, 188 : WHATWECLAIMIS —_ bSaCIds |t was found . that,

the rate of di sd;(harg}erF oll WIWnt%Pﬂ%“ T i in 75
t he doped oi l frorrf‘"t"ﬁ %ggdy% Z%s f\l in m%@%@g@ o_ or
carbon atons, whic carbon ol pa daiohocarboxyhc acid or acids. chal ns
differ in length by Bave bedebrambd ompummzauon of Af tlér Ad.csxémﬂ msxt!pmeswhet%s do
oil stored aton. OI@chéitY % l{'g‘ ﬁ.hﬁyl

11. A crude oi l cogﬁglsﬁ %ﬁ%ﬁﬂf% acrylatedd O] gg:n S

Bnmoﬁhce | ngAc&rmiem‘l compnsmbn ashelditne! in

wax-oi | mxture reffanden

behi nd on the tg@kﬁmﬁg unsg)tvhnasdmoms Witiulglaetg i plggrmelr% L g&ﬁf{oﬁ éﬁoﬁlhy‘ﬁ%r
of al kyl ca PH upsa 3 de ol Ls SSh& &
of unsaturated Car “%@?&Lg vﬁoﬁmxﬁfam ﬁ}m n t:;trl(l’lch the polymersls a homo—
or acids. 10 1. athm§r U e oi | corrp05| tion compbiymer nahcxadecﬁl&aylﬁ:ecrude oi |

conposition as clai riedh imde ﬁBcomposmm C@MPG 15a ﬁ’t‘él hiE .
ali- claim 11, ”n%’cﬂ mmﬂ%"f"ﬁ‘f ﬁ‘ o éz{ﬁlﬂ‘{ﬂ %

side chains with af,bads 1de C ot Y gﬁﬁg ers of unsat l]'r'-'

14 carbon atons, whCH,—H meHnay bhick akem atat ew mocrodtam sition ac flefmed in

aci ds. to haveleb%elﬁ obt'aj ned p rlzatci 13fin whi 3*h° A°11§P"tﬁd%adt°1n°' 95
CO”DOSi tion as &g ge?Tn ﬂs'% urg fﬁ. é‘ﬁ&ﬁ) c?;tlo; as clhibhed in
claim12, in V\/m ch ;ﬁyp,gﬂp&ﬂlty Blig cah claim 13} in whiéhl'thiydly@es is a homopoly-
conposi tion as cl aiched with at lBiist d:&)pﬂlaynm 3@1’carbdnkydlera£:m imleacuﬁattal kyI

claimi1, in vvh| 5. o be ta 9at‘”‘e e oll s fgiged in 0
obt ai ned by pol ) éga{ wlﬁgh 1t10n as %m oxg)e ;:Exms 11t0. lﬁ 1nw §lky‘; 5?:11’;1
i ni

clained in cIhva affdt 6h et @S| st al m 1
whi ch the pol yner issda carzéh atms I east part Ié’;‘bf}\ ofudsf ¢ lhmbﬂitym as Clalmed m

unsaturated ali-,. pof-ylrerudenpil o ‘&d@cﬁm oy | mowhich th z s @ homo-
ST

$ 105
conpounds cont ai b . cham’«l- p‘qy_uo%’zplﬂ()f y mﬂ hn oo 35 cfodidd mad
in hydr ocar bon ateittidhédNindifecdyoid She mi#in €AMb Oy ofid alcmmka toiin, mmhiclnﬂte

pol ymer is a hono- via on@topnmore oxygen and/or carbon mer is a copolymer of a mono—o F%Ezb
110

of n- hexadecy! ?FA de 011 com; ?tion as m ﬂlé@tﬁaﬁﬁﬁé
Combd 1358

16. A crude oil chEhe sOf claim2, 1n |c

t he pol yner con- Qheahmb&ea obtﬂm«ﬂby ymdsrizattm glamer 22 A cmdpail Wlt@:ﬁ as clamctedunns
unbr anched saturateﬂtﬁ? tﬁ?@tﬂ“ﬁa D sto Id"&’é I“at”%'@h mer
carbon ators oA SHER Y tq L] Bt L s
[err] in which N iggerigdb ali oaiytoh@tsfeﬁ&n ﬁll whnhthepoly-
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