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i i t sorpiton is less affected by water content is to be preferred.
preferably havi F@\e%o‘;gﬁgﬁ %npgfsent invention a composition comprising a gaseous plant growth
. regulant, which is ethylene, acetylene or propylene, and a solid non-volatile adsorbent
- 30 material dispersed in a viscous fluid medium is characterised in that the adsorbent materialis 30
a relatively anhydrous zeolite, as hereinafter defined the metal cation of the zeolite being a
Group II metal cation. ' B
The preferred plant growth regulant is ethylene. _
- The preferred zeolite is the SA pore size Zeolite A preferably having a calcium or
35 magnesium cation. As ‘iiwell known the sodium form of Zeolite A has a pore size of 4A. The 35
~ pore size increases to 5A if the monovalent sodium cation is replaced by a divalent cation, e.g.
calcium or magnesium. Ethylene is adsorbed by both the 4A and 54 versions of Zeolite A,
the maximum theoretical capacity being the same if the zeolite is completely anhydrous. As.
will be discussed in more detail hereafter, however the actual capacity depends very much on
40 the.amount of water present. . o : ' )

' . Zeolite A is produced commercially in both binderless and binder-containing versions. The
former is preferred since the overall ethylene capacity is greater, but it has been found that
the presence of a binder e.g. clay, alumina or sepiolite has no other major adverse effect. '
Previously used zeolites e.g. spent zeolites from a molecular sieve n-paraffin separation

45 process may have a lower capacity than fresh zeolites but, again, have no other disadvantages 45



35 magnesiumcation. As is well known the sodiumformof Zeolite A has a
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e used for
bringing the zeolite-and medium together and’ mixing, but preferably the zeohte containing
adsorbed ethylene is transferred. to the vessel with the. heated viscous fluid medium. - .

55  Themethod of application of the composition to the plantand the amount used will depend 35
on-the plant and the-purpose-of the application. As previously indicated, a preferred use is to
stimulate the yield of rubber latex from rubber trees, particularly Hevea' braziliensis and
details: of amounts used and methods of application may be- as: descnbed in UK patent
specification No. 1315131.

60  The invention is illustrated by the. followirig examples 60

: Example. 1

In th1s example fundamental data on ethylene adsorption and its relation to water content
were obtained. The following zeolites were used
1. Zeolite 4A - as a 1-5 microns powder. -
65 2. Zeolite S5A - a binderless zeolite supplied as 3mm tablets and subsequently groundtoa 65
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wei ght of viscous fluid. nmediumso that the three objectives indicated:
above for the viscous 30 fluid nedium are achi eved. Again, sinple
experinments nmay be used, if necessary. The wei ght 30 may conveniently be

from10 to 25g/100g of total conposition. -Tn practice convenrent Tevels of
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- Figure 4 shows that the three fresh zeolites (1,2,3) take up water at approximately the same
rate but that the spent zeolite (4) has only a slow uptake of water.
The significance of the results shown in Figures 1 to 4 for the practical use of plant growth
regulants is as follows:-
50 Figure 1 shows that the time for maximum ethylene adsorption is similar for all 4 zeolites 50
and is relatively rapid. Increasing the adsorpiton time beyond about 10 minutes gives only a
. small further increase in ethylene adsorption.
Figure 2 shows that the adsorption of ethylene is very dependent on water content and that

4 the water content has a less marked effect on the ethylene uptake SA than of 4A zeolites. As
55  previously explained, this gives 5A zeolites obvious advantages in manufacture, storage and 55
» use, particularly in warm, humid climates.

Figure 3 gives an mdlcatlon of the handling advantages of the 5A zeolites in that 5A
zeolites can be exposed to air for considerably longer periods than 4 A sieves whilst still giving
- an acceptable uptake of ethylene.

60 Figure 4 shows that the differences observed in Figures 2 and 3 are not due to the difference 60
in rate of water uptake since the rate of water uptake is the same for fresh 4A and SA. The
difference in behaviour is believed to be due to the different locations of the cationsin 4A and
5A zeolites. Interaction of the water molecules with the cations in the 4A zeolites restricts
ethylene adsorption.



4. Spent Zeolite 5A - as for 3 above but discharged froma n-paraffin
separation plant after 6 years of use. 5 These 4 zeolites were tested
for ethyl ene capacity at various water contents using ethyl ene 5 of >99%

purtty supplied by the British Oxygen Conpany. The results obtalned are

in the graphs the provisional specificati’ on in which Fi gure 1 shows
ethyl ene adsorbed against tine using relatively anhydrous sieves Figure
ows the ethyl ene adsorbed against the water content -of the zeollte 10

: |gtfre 3 shows the ethyl ene adsga@eﬂt after exposure of the zeol 4N to air
at amptent— 1o Tenperarure and numrarTy, and Figure 4 shows the water

adsor bed @Bgabpat tinme. The ethyl ene capacities shown .in Figure 1 vver\e_/
determ nmiemmhefimmmw@mem&snﬁﬁqoe zeoI I, te under. test were
dried in 2S¢y okrughw _ 61 € E?Cﬁ 15101 e ol i '-@erlglellS 't hen'
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aut og . ‘ WO hE e atrebtpidre Whd fain ikl ekt 4p obser ved
in the %5 & fé/aﬁrdiﬁm/erted'to a wel ght of - ethyI ene and the results
expresse gslegnm toet§eC anbdrpipediirom the yessel 100 grans -of zeolite.
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expogd NG, } 4 150°¢65°@)| andilobetétit of A6 di ti Ons i n
the g aa&%wme{Asmg T ﬁs@"Fpﬁ@wwas then seal ed with
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25 The wat.er capaC|t|e§mﬁ; Fi gure 4 wer exxbgwas m ned by caIC|n|ng t he
zeolites in an oven at [err] for 3 hours_and then.cooling in a desiccator.
The zeolites were the xposed to the ai ¥2%¥anbi ent t enperature and

~humi ggty and -sanpl es t @l Set intervad sy gelhe sanpl es. were w&ghed,

cal cined and cool ed as above.and .rewei ghted, the weight |oss being taken as
the 30 . Tzt ®esults aretsbown infliabjaricbelowshows -t hat the fresh zeolites 1 to 3 were
not conpl etely anhydrous even after heating to [err] in nitrogen for 2 1/2
hours. At water |evels of about 1% wt. the 4A zeolite (1) -initially
adsor bed ethylene nore quickly but the total ethylene uptake for the 5A
zeolites 2 and -3) was higher with the binderless zeolite (2) having the

hi ghest .capacity. The used 5A 35 zeolite (4) was only marginally inferior
to the fresh 4A zeolite (1). The used. 5A zeolite did, .35 however, have a
very | ow water content. The inter-relationship betmeen et hyl ene uptake and
water content is illustrated in Figure 2. It wll be seen that the ethylene
capacity of the 4A zeolite (1) drops very quickly with increase in water
content. The drop for 5A zeolite (2, 3, 4) is nore gradual so that they
have a higher 40 ethylene capacity at all water |evels above 1% The
capacities of the 5A zeolites are in the 40 order. fresh-binderless (2),
fresh-bound (3) and used bound (4), although the effect of the binder is

| ess -marked at high water contents. Figure 3 shows that the bindérless 5A
zeolite (1) has the greatest etherne upt ake after exposure to air at

anmbi ent conditions for all exposure tinmes less than 3 hours. The 4A zeolite
45 has the | owest ethyl ene uptake after all exposure tlnes (4).

45 ' . o :



Figure 4 shows that the three fresh zeolites (1,2,3) take up water at
approximately the sane rate but that the spent zeolite (4) has only a slow
upt ake of water. The significance of the results shown in Figures 1 to 4

for the practical use of plant growih regulanis 1S as 10l T OWS: - 50

Figure 1 shows that the time for maxi mum ethyl ene adsorption is simlar for
all 4 zeolites 50 and is ‘rel atlvely rapid. ‘Increasing the adsorpiton tine /-/
beyond about 10 minutes gives only a smal |- further increase in ethylene
adsor ption. ure 2 shows"that ,the ‘adsor pt| on_of ‘ethylene is very
dependent on wgt er_content_and that the:wdi38-2%ntent has a | ess marked 5.
ef f ect oh_/t he ethyl ene uptake 5A than of 4A zeolites. As 55 previ ousl y
expl ai ne this gives HA zeoI i'tes obvi ous advant ages' in manuf act ure, _
storage and 55 use, partgeularly in warm _hunmi d_clinates. ,_gure '3.gives
an indication of the, hand&nﬁ advant 8Ges & - he B, ze&l &t esmig) that SA
zeolites can be exposed td r fof' cOinsi dé?abl y mdhgef" ﬁerl‘bd$ t han 4A

sieves whilst still giving an acceptabl.e uptake of -ethylene. 60 Figure 4
shows that the differences observed in Figures 2 and 3 are not due to the
difference 60 in rate of er uptake since the rate of water uptake is

the sane for fresh 4A and 5A The difference in behaviour is believed to be
due to the different Iocatiom@ of the cations in 4A and 5A zeolites.
I nteraction of the water @éul eé éh thescat|o§s |néhe 4§ zeolltes

restricts ethylene adsorpti ah”
1, 566, 274 _ . 4 Exanple 2 Prepar ation of

a plant growth regulant in &si ngle container. A series of runs was carried
out. The general procedur® vias as fol | ows: (a) A suitable quantity (31) of

an oil.slack wax mxture &asggharged to a 1 gallon vessel 5 (b) when
the mxture was level the regBire §nt|t380f pr8cal c@qed 280I|te was
added and - 5 the lid of the vessel qU|ckIy bol t'ed down (c) “the vessel was

purged with nitrogen and then evacuated (d) ethyl ene gas was introduced
under positive pressure (e) gshen the absorption of ethylene has ceased the
m xture was heated to about *}err] and 10 stirred to disperse the zeolite.
An et hyl ene at npspher e was intained and twin nmarine 10 propellor stirrers
were used (f) the mixture was cooBed o [er®] andRdrai ed fri®mthe vessel
(g) the ethylene content of each run was neasured in duplicate. The oil for
the m xture was a lubricating oil having a viscosity of 110 cs. at [err]-
The slack 15 wax wasa-n cro-crystalline wax having a congeal i ng poi nt

of ([err])an oil conteng of 153 12% w ., (ASTM Dr721) and a specific gravity
at [err]/[err] of 0.89% A flg*et series of runs conpared the ethyl ene
contents of conpositions u5|-m§ a 4A zeolite ex Laporte Industries Limted,
and a 5A zeoite ex Union- Carg)‘l;,’de Ltd. Both zeolites were first cal cined

overnight at [err] and cool e&&Sunder vacum 20 Both the 4A and 5A zeolie
conpositions used the sane gﬁporﬁl ong vi z:& & 20 ¢ 2
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Zeolite 22.5%w. Ol 52. 0% wt Sl ack
wax 25.5% wm. The results are shown in Table | bel ow 5
1, 566, 274 5 [err] 6
1,566,274 Table I clearly shows tThe much greater effectiveness o the 5A
zeolite.. A second series of runs used zeolites pre-calcined by the

@nuf acturers and used directly w thout any further.~ calcination.. The

olites were a 4A zeolite ex WR Grace & Co. Ltd contalnlng41%wt of

tercand 5A. zeolite ex Laporte Industrles Limited, . containi nqS,vS 7.45%
Wt S i 4 4nle 2. > 5
[err] 7 1,566,274

7 Tabl e 2Tabimt Flﬁaﬂy _Shwtbup@hlgmatet yffmlvemm osmeﬁweplite Whl ch: had a hi ghér

et hyl eneﬁ% érl:;gﬁnatt ‘[pgo W Z g A % &Co, E
cont ent %31%%“,@ s LR e B A BT D
m nut £s mffﬂﬁtmterameradmwamvm TiHlkaz at a zeolite content of Sonly 12.5%
wt., an ethylene content of 7 m/g of total conposition is achievable. 5
5 Exanple 3 Preparation of a plant growth regulant in a twin vessel
system Two 1 gallon vessels were linked by a jacketed transfer tube., An
oil/slack wax m xture was heated to [err] in one vessel and Laporte 5A
zeolite placed in the other, gthe proportions being the same as the second
run of Table 2. The zeolite gessel was purged with nitrogen and 10 -«
~evacuated 3 times and ethyl eg® i ntggduced @t an intitial pressure of 45

psi. After 3 mns 10 absorptf}%n was < ccrnﬁl et®. The zeolite was heated to 70
and the hot oil/wax noisture transferred fromthe other vessel using 40 psi
nitrogen. The mi xture was stEBrged at 500 rpmusing twin brumgin stirrers
for 30 mns. A good. hormgene@.ﬁ.@ praguctg hayg ng an ethyl ene content of 12
m/g was 15 obtained with very little aeration. .

15 Exanple 4 Rate of ethyl eng_ release. To-study the rate of ethylene

rel ease from conpositions prggar ed s igh the previous 20 exanples, wet
ni-trogen at 50 m/nmn was passed conti rfuously over ‘sanpl es. containing 20
various SA zeolites at vari oas zeoIJte contents The experi nent was carried

out at [err] and
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72 Y%um with 4:g of each sanple spread 87 mm x 13 nmm about 3 mmthick
onto foi This sinmul ated conditions for a rubber tree in Ml aysi a. e
Et hyl ene Tontgnts were neasured in dupli CP%G% 9yer 13 weeks, about the 7.(
expected useful 25 ?‘3 life of the conposPiTtn on the tree After an ¢

initial relati veI h rate of et hyI ene | oss, et hyl ene reI ease renai ned C

rel atively st ea% E B‘gg‘ﬁ éleééi%gg dr!% rthylenh pp talwelh
weekl y rate of tﬁﬁpat }]t c nf?n%%{onﬁy
Conposi tion 12.5% wt., an et yu tent of 7 ml/g of to SmpoRridriks Gc

Et hyl ene 5 Exanggfle $t h I ene cont ent reI ease ZeoI i te als

Preparation o a plant gro ti
Viax m/g Two 1 gallon vessels wem Iw @Rn n%? e. AnoAi/slack mlxture was

25.5 ' 10. 4eated to 75°C m one v l1te % d in the other. ggx proportlons 30
6.4 beirfg tisaMé ame run of 152 The zeolitetvessel was purged4fithmitrogen and

4.1 10 evaguatpd 3ememed gthilenesintroduced atorintisial BresilretdfelSzJem Aftee3 mimsr 40-

0
Uni on_Car bi de 9% "’%’%ﬁ@sﬁ“‘gém 4’3&2" e AL mGAES nsfeuziﬁam 6iher
relatively high \Wé?sEﬂfsmgﬂﬁ' $ehil E&ﬁ ﬂsst?r?&la’tgl ﬁ:ﬂg stirrers .
rel atively | ow ifor 80 alinse ememc@nécmatpxodnctthabihg af em;ﬂehs caimm/of h2amlideas

of rel ease ofl5etbjaivedevithoveniidpeastiont of the initial ethylene content. T
WE CLAIM I S:- 1. Bxamplesbsition conprising a gaseous plant growth regul ant
which is ethyl eneRa@%f at@leyd eReseor propyl ene. and a solid non-volatile
adsor bent rrat er i alfogtudy shesrate ¢frethylene geleass RM ¢dnm0dtl¢r§chremredcahan alst previgesd N
hat, t he adsdP mg&nw R B T e e F
fnbef or e defYapibaidiey Wil g ot dast by e el 13 ehak bl Tt al
cation. 2. A conghodlated e:mdmenscﬂoaa Eltﬂlﬂentlneeo Mamaydiawher ei n the zeoliteis a A
pore size Zeg_%retlg Aiéleae ccmteee meqserﬁd isduplicateryar 13 weskaiahout therexpecigdaseiln ,q
the Group II fas ? é fl%{ B&S% ne release r amed relatively

40 4. A conposi tdt&ﬁyfbﬁt}ﬁl TR catfiosia nll €h rveemyi oP\etHyleRdifoss
fluid nmedi um hasareshosntin Agblpdbeibwof 50 to [efr]. 5. A conposition as

claimed in any of clains 1 to 4 wherein Tadk3vi scous fluid medium has a
yield stress gregter than 10 and | ess. than 1000 newtons/[err] at,lerr] and
a stress of |esgse g t han 1000 ng:\,\,f“ sl'%f)'ferr] at a s\é%%,{ng ate of 1§[ethylelr]:;
reci procal seconds at [err]. 45 6. A conposi ticaitends Cl ai Medreleite any of
clains 1 to 5 wherein theZpiit§cous %l ui d neWasum i s anlpet r ol eum f r alig/vesk
boiling in the gppge 370 to [err]. 7. A conposition as clained in claim®6
wherei n the pet cobigasn fraédion is353 | ubric2king oi 10Having a visetsity of
from50 to 200 centistokes at [err] admixed with from30 to 70% w of 7
1,566, 274 Tabl e, 2 ir the supgriority,of the 5Azeo|ite whi had a
hi gher et hyl eneLinffaAe tggln % 30 895

WRGre a5 62 25.5 4.1 0.16

The initial water contents of the zeolites were:- Union Carbide % wt. Laporte 7.45% wt.

30 and W.R. Grace 14.7% wt. The relatively high water content of the latter zeolite explains the 30
relatively low initial ethylene content, but the results show that the rate of release of ethylene
is independent of the initial ethylene content. .

WHAT WE CLAIM IS:- _
1. A composition comprising a gaseous plant growth regulant which is ethylene,

35 acetylene or propylene, and a solid non-volatile adsorbent material dispersed in a viscous 35
fluid medium, characterised in that the adsorbent material is a relatively anhydrous zeolite as
hereinbefore defined the metal cation of the zeolite being a Group II metal cation.

2. A composition as claimed in claim 1 wherein the zeolite isa 5A pore size Zeolite A.
3. A composition as claimed in claim 1 or 2 wherein the Group II metal cation is calcium

40 or magnesium. 40 s

4. A composition as claimed in any claim 1 to 3 wherein the viscous fluid medium has a
melting point of 50 to 90°C.
5. A composition as claimed in any of claims 1 to 4 wherein the viscous fluid medium has
a yield stress greater than 10 and less than 1000 newtons/metre? at 35°C and a stress of less
45 than 1000 newtons/metre? at a shear rate of 10 reciprocal seconds at 35°C. 45
6. A composition as claimed in any of claims 1 to 5 wherein the viscous fluid medium is a
petroleum fraction boiling in the range 370 to 550°C.
7. A composition as claimed in claim 6 wherein the petroleum fraction is a lubricating oil
havmg a viscosity of from 50 to 200 centistokes at 100°F admixed with from 30 to 70% wt of



the 4A zeolite despite a considerably higher water content. The table also
shows that ethylene adsorption tines of only 3 mnutes at 45 psi are
adequate and that, at a zeolite content of only 12.5% wt., an ethyl ene

content of 7 m/g of total conposition is achievable. 5 Exanpl e 3

5 Preparat‘ of a plant growth regulant in a twin vessel system Two 1

gal | on veg s were'linked by a jacketed transfer tm I I .
eated to [err] in one vessel and. Lapor, rIH I"J m,m ced in
slabl e

A

m xture
the other, the7proportions being the sanme ﬁgggm second run of
zeol i t e vessel—was—pur-gee—w :

et hyl ene int roduce an .intitial .es ur e 0.45',si Atr 3. mins 10
Gbsor pli on was com@a%%éoﬁzzﬂimﬁébm‘ggg?ﬁmmgst HARBT R e
oi | /wax noi sture adsaiptioetimadf dulyB3 hinies T415 i aré @&eqfate AHRlIthHY, af'a’ze Btk cdhlt ESKEQ@-

The mixture wag si?.pfcd. an ehglene qonteutofTgmly goftotat compgsitiorsis achievtisle.f or 30
s A good Koo SIETELRLAINEL: L A L WIS SRl of 12 M /g vas
1 15 obtained w t o eQrghidn LCwe ke jackeﬁd_tra sfer tube. An ojl/sl cEw' mixture was _-
5 Exanple 4 Rate gé?tﬂtbybwﬁ@dhelv&m% & 6’1&% 3’@1 weglszeplaﬁgﬁn ﬂé o;%@l{%%s}gp&g‘&%ase
from conposi ti gnso¢n gamg aglge pago orlable dukhe 2ligwvassplivaspur, ithinitrogereamd a
50 ml/min was @as’%ﬁ%ﬂ}éﬁﬁ%&?ymw@%' dlsanciptitiah picsspts oA 45 wsir ABers3 mims 1o
zeolites at vari ousrhfe lited v2as o4t S/ S i

and 72%wum dity wrdskel vsing 40 psi@togers Thphixtuspwaatiréi/at 500 pom singiwiBBQRginstiffels
thick onto foil. 78 mip &ngmé’ém?qscm@du%hamg@ubﬂﬂkmt captent f Mamdvgsias. |
Et hyl ene conte tsok’ﬁélp% S &Y° PPl i cate over 13 weeks, about the .
expected useful 252FTR%%of the conposition on the tree. After an init i al
relatively high ratRatodf ediylept etaasd. oss, et hyl ene rel ease remained rel atively

steady for the,l3 \Egl - .Yﬂrh t%%tﬁ‘argbggqeirshgsem%gmwm PEJPGWQ inthelireviguat g,
of ethylene | % rious SO Wdlite st vARES 790l BE b e :ﬁg{;ﬁ;ﬁ 3s! cgr%poist at 30° ang

I
Conposi tion  T2%humidity with i glof édch sample spread 87 oW £13

5 .

ks thralgh Sam d; | aboat :S??hﬁl?i_ék onto foil. Tgsl
Et hyl ene stmplpt Mgédi tndittonefor @ mulibat tree in Malaysia. 1 el ease Zeolite
wax. o 1450 ﬁffg;yg;gio;;ggggyﬁ&vgt e i ymlissie sk B treks pbout the pxpsoted useful 5o
25.5 10.4 ~ After an initial relatiblyligh-RRF efhylRAt loss, ctflylene release remiihed relatively
30 6. 4 steady for the 13 weeksOlh2 bondpdsitiiisase and the hierhge weekly rate@? ethylene loss

25.5 4.1 areshown in Table 3 bglowg The initial water contents of the
zeolites were:- Union Carbide % w . Lapor{@e? 45% wt . 30 alnd W R. IGrace )
14. 7% . The rel atdwel y hi gh wat nt of thela zeolite explains the
30 relatively | o%fedhhﬁei tial ethyl 'e;breomg%ﬁ{ognt , but the%?ﬁ%{gw ts show g ‘iern%%e
rate of release of ethylene is independent of the iwéntdntl et hyl engeageOnt ent .
WHAT VE CLAIM 1S:- 1. A corpiiti orflconpri sV#g a gas¥eus pl ant greisiweek
regul ant which i gn@hhyl ene, 35 acetyl ene or propylene, and a solid

non-vol atil.e ads@shidnsA mat %9 al di s%ersed i ¥ viscd¥s 35 fluid Mddi um

characterised in that the adsorbent material is a relatively anhydrous

zeolite as. Laporte 5A 1 59 30 6.4 ' 0.25
WRGnee 55 62 25.5 4.1 0.16

The initial water contents of the zeolites were:- Union Carbide % wt. Laporte 7.45% wt.

30 and W.R. Grace 14.7% wt. The relatively high water content of the latter zeolite explains the 30
relatively low initial ethylene content, but the results show that the rate of release of ethylene
is independent of the initial ethylene content. .

WHAT WE CLAIM IS:- ' : :
1. A composition comprisin§ a gaseous plant growth regulant which is ethylene,

35 acetylene or propylene, and a solid non-volatile adsorbent material dispersed in a viscous 35
fluid medium, characterised in that the adsorbent material is a relatively anhydrous zeolite as
hereinbefore defined the metal cation of the zeolite being a Group II metal cation.

2. A composition as claimed in claim 1 wherein the zeolite is a 5A pore size Zeolite A.
3. A composition as claimed in claim 1 or 2 wherein the Group II metal cation is calcium
40 or magnesium,. B 40
4. A composition as claimed in any claim 1 to 3 wherein the viscous fluid medium has a’
melting point of 50 to 90°C. ' -
5. A composition as claimed in any of claims 1 to 4 wherein the viscous fluid medium has
a yield stress greater than 10 and less than 1000 newtons/metre? at 35°C and a stress of less
45 than 1000 newtons/metre? at a shear rate of 10 reciprocal seconds at 35°C. 45
6. A composition as claimed in any of claims 1 to 5 wherein the viscous fluid medium is a
petroleum fraction boiling in the range 370 to 550°C.
7. A composition as claimed in claim 6 wherein the petroleum fraction is a lubricating oil
having a viscosity of from 50 to 200 centistokes at 100°F admixed with from 30 to 70%wt of
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her ei nbefore defined the netal cation of the zeolite being a Goup Il netal
cation. 2. A conposition as clained in claim1l wherein the zeolite is a A
. pore size Zeolite AL 3. A conposition as clainmed in claiml or 2 wherein
~~the Goup Il nmetal cation is calcium40 or nagnesium

40 4. A—conpoesition—-as—elainmed in any claiml to 3 wherein the viscous

fluid nmediumhas a nelting point of 50 to [err]. 5. A conpositi

ol ai ned IIU!E uwlﬂmﬁ“ 1 to 4 wherein the viscous fluid mediu s a
yireld s n 10 and l'ess than 1000 newtons/[err] at [err] and
a stBess of |ess 45 than 1000 neW®?#netre2 at a shear rate of 80

recl procal seconds at [err]. 45 6. A conposition as clained in any of
cl ai ms gack Qaﬁby\hﬁgﬁloﬂtﬁehﬂ)rﬁh%ws fluid mediumis a petrol eumfractiton

boi | i ng Bn A hempeatigeasdimedinsb6flains 1 £ ¢wheycisithd compesitioncantamsl i n cl ai m 6
wher ei rfreond0 ?5 globzaelifercantaining thesadémp%ﬁol’lﬁ'&ﬂ‘?“ﬁb regulant{ 10 &ef t9tali scosity of

~

f-r on 507°58° bk 8¢ QXiRsd eﬁemeae 1 SBwin' Qg aRPis lethy QoMM 50f 8
1, 566, Bt iA GK alfyavnt Yfrhhﬁlésg 12 Gothlidd gsﬂgsng m%ﬂ * ycorrp03| tion as
cl ai me 0; am ethbd qﬂpmmsngla ctompt‘p'slmes elaimed ofrpipires 11|0(9rw1'9mth¢ ns from 10

t ot ab 037t |m1m/nere|n t he
pl ant grcpwt maﬂbﬂﬁﬁﬁmﬁl&u@ﬁ:ﬁb}p&(ﬁm&xmofﬁbmmmbmﬁtﬂﬂtraﬁmmsmg from5 to 12
/g o:‘;gplytnato tbemmspmpqsmon a@laintedrimpany ofrlaims Tip 8 peacompositioaprepered t i on as

cl ai e a§P§¢ th inert gas
andisr g,{%ﬁ, c%ﬂp({%?mn 5 d%m;egl"? a}i‘f?gf glﬁ tég%e%ﬁit%%)&%tﬁug'? ?rg%%%%?ewofwt he pl ant
grwot h r egul Amicthatl adcliimed ﬁfdla]lmanduliatahmlls as tleveriljol d E&angmg@néﬁd i's then
stirred into 10 the visco Hllu S%Iﬁm .
10 11. A nmethod of stimul aty |on of rubber 'I at ex from rubber
trees conpri sing applylng to e tree a conp05|t|on as clainmed in any of

claims 1 to 9 of | aim 10. 12. A
conposi tion as clai '.%&;&B;’ﬁe‘“ﬁ;ﬁ"yﬁ?fsSOQE&ma%ﬁ.ﬁ';{'“ﬂdé”"QzﬁgEb@( an{él ally as described
|n 15 Exarrpl es 2 tO 4 which copies may tained.

15 13. A nethod as clainmed in claim 10 substantially as descri bed in
Exanples 2 and 3. H L. EASTMAN Chartered Patent Agents, Agent for the
Applicant Printed for Her Majesty's Stationery Ofice, by Croydon Printing
Conmpany Limted. Croydon. Surrey, 1980. Published by The Patent O fice, 25
Sout hanpt on Bui | di ngs, London, WC2A 1AY.from whi ch copi es nay be obt ai ned.

- to 25 gk % ey @%n%%%%gg@;e%gﬁgmr% St/ 100 g of




