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An | nproved Process for Intensifying - the Surface Stabilization of Soil
Susceptible to Erosion by Introduction of \Wter-Based Adhesi on-

Pronoti ng Bi nders Based on Pol yvi nyl Al cohol Esters The

t eachi ng ' the present -invention relates t

| Tpr ovene ﬁ%ﬁ#’gt ensi on of the teaching discl 0598"@31%_9%?5@224 474
and in earlier German patent application P 44 28 269.9 relating to the

surface stabilization of .sand and/or soil - hereinafter also referred to as
soil. 5 These docunents describe nodifications of the process known per
se for securing at |least tenporary stabilization by application and
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heavi |y cdnfredueddirids irr alzpmparatively short time and the polymer phase left

10 | behind stabilizes the granular and_l__or clay-like structure of the impregnated

- soil without uhduly affeéting the permeability of these layers to water. The

surface stabilization in question is not confined to soil in the narrower sense..

The corresponding sfabilization of other surface regions which have to be

protected against wind erosion, for example, is also encompassed by the

15 teaching aécording to the invention. -Examples of such surface regions

include rubbish dumps and/or waste tips with or without a covering of topsoil

or other protective layers. However, grass-covered areas for example, which

are exposed to fairly severe mechanical and/or climatic influences, are also

susceptible to erosion. Examples of corresponding grass-covered areas are

20 to be found in leisure facilities, such as golf courses with their well-trodden

fairways and tees, fields for béll games, such as football, handball and the

like. Grassed surfaces such as these are often susceptible to the well-known

“dry spots” which are more vuinerable to the effects of weathering. Similar

problems are also caused, for example, b_y wet; heavily compacted soil or by
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"Der quantitative m krobi ol ogi sche Abbau von Lackkunstharzen und

Pol yner di spersi onen”, farbe + lack, Vol. 98, 7/1992, 505-8. According to
the teaching of the cited docunent, the followi ng sel ected classes of
conmpounds are used as biologically acceptable plasticizers for PVAC
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temperature and/or which cure on contact with air and/or at least substantially
water-insoluble esters, ethers and/or salts thereof as degradable and
20 biologically compatible stabilizers for increasing the resistance to water of soil
impregnations based on polyvinyl acetate and comparable esters of polyvinyl
alcohol with lower monocarboxylic acids. The disclosure of this earlier
application is hereby included as -part of the disclosure of the present
invention, the key parameters which are now also to be used in the context

25 of the new technical teaching being discussed in detail in the following.
The teaching according to the invention seeks to achieve a further
improvement in the surface impregnation and stabilization of soil layers
susceptible to erosion. A particular objective in this regard is to make it
possible to influence the rate and, optionally, depth of penetration of the

30 aqueous preparations containing the polymeric binders into the surface of the
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soil to be stabilized. In particular, the teaching according to the

i nvention seeks to achieve sufficiently rapid and sufficiently deep
penetration of the . surface-stabilizing binder into the soil, even
~in problem areas, for exanple enbanknments, heavily conpacted soils
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t he I nvention ] Accordi ngly, the crux of the teaching according
to the i nvkgserobling wetting ageptsirecharacteriinthe eiqueoug preparations«f the.

oaor bac Pl e SioasihG ] s e iPranso gt oBiVS i
mxtur s 1 hoptn PF the TR are dedered o Pt Paticliady SEleblerif the
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 “wsurfactants -based on alkyl polyglycosides (APG) is mentioned as one
important example in this regard. '
The technical teaching of the new development described in the
following is based on the observation that the specifically controlled use of
20 these and other surfacé—active wetting agents can optimize the required soil

stabilization in many respects.

Subject of the Invention
Accordingly, the crux of the teaching according to the invention is a

25 process for intensifying the surface stabilization of soil susceptible to erosion
by introduction of water-based adhesion-promoting impregnating compounds
based on esters of polyvinyl alcohol with C,s monocarboxylic acids and
mixtures thereof with higher monocarboxylic acids - hereinafter also referred
to in the interests of simplicity as “binders” - if desired using components

30 curing on contact with air to increase the water resistance of the impregnating
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30 curing on contact with air to increase the water resistance of the

| mpregnati ng : WO 97/ 23579 6

PCT/ EP96105602 conmpound - hereinafter also referred to in the

interests of sinplicity as "stabilizer". _ The process
~according to the invention is characterized in that | mpregnati on of

~ the soil iwgangatmt In several stagés and in that apCTIEP96/E602US
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'- 15 quantity of binder to be applied to the soil surface. In another very important -

embodiment of the:invention, however, an aqueous solution of the wetting
agents with no binder and/or stabilizer is used in a first stage so that the soil
to be treated is intensively premoistened.

20 Particulars of the Teaching According to the Invention
' The starting point of the modification described hereinafter to the

stabilization of soil in accordance with applicants’ previously cited patents is
the observation thét, ultimately, the specifically controlled use of the
auxiliaries based on wetting agents significantly promotes the penetratidn of
25 the aqueous binder preparation into the soil to be stabilized. The same
applies to the incorporation of any preparations of the stabilizérs used at the

same time. Specifically, the following circumstances prevail:
Wetting agents of the described type are particularly effective in
intensifying the introduction of moisture and goodness into the soil particu-
30 larly when they are used in a first stage - as it were to impregnate the soil to



Wetting agents of the described type are particularly effective in
“intensifying the introduction of noisture and goodness into the soil
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. agents are used in this first pre-impregnation stage. Thus, in one preferred
embodiment of the invention, this first stage is carried out with aqueous
impregnating solutions of which the binder content is below 5% by weight
and, for example, amounts to at most 2 to 3% by weight. Particularly
20 pronounced effects can be obtained using aqueous preparations with a
binder content of at least about 0.1 to 0.3% -by weight and up to at most about
2% by weight. In general, binder contents of the aqueous treatment solution
of around 0.5 to 1.5% by weight have proved to be particularly effective for
this preparatory stage. |
25 Even in very small quantities, the wetting agents introduced before-
hand or at the same time in this treatment stage can develop substantial
effects, as known in principle in connection with the practice of using wetting
agents. In particular, quantities of wetting agent of up to about one order of
magnitude below the binder content of the aqueous treatment liquid used in
30 this first stage have proved to be particularly useful. Thus, aqueous liquid
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effects, as known in principle in .connection with the practice of using

wetting agents. In particular, quantities of wetting agent of up to
about one order of magni t ude bel ow t he bi nder content of the aqueous
treatment liquid used in 30 this first stage have proved to be
particularly useful. Thus, aqueous liquid : WO 97/ 23579
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of at least about 7 or 8 to about 18. Corresponding wetting aids with HLB

values in the range from about 10 to 18 and, more particularly, from about 12

to 18 can be particularly suitable. ' .

20 Preferred wetting aids for use in the process according to the invention
are distinguished by high ecological compatibility and, in particular, by
biological degradability. The relevant technology knows above all of wetting
aids of this type which are based at least partly on natural materials and
which are associated, for exampie, with the range of corresponding esters,

25 partial esters and derivatives thereof, more particularly the corresponding
polyethoxylates and oligoethoxylates. Acetals, for example the known alkyl
(poly)glycoside compounds which are also known among experts as “APG
compounds®, are other important representatives. Basically, reference may
be made to the now widely developed knowledge of experts on such

30 ecologically compatible and, in particular, naturally degradable auxiliaries
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PCT/ EP96/ 05602 with a wetting or surfactant effect. Sone of the
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significance may be attributed in this regard to _ honionic wetting
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represent atrm/r%tsaera crafe s’uitfa%rle representatives of the surfactant classes in question, i.e.
in particular mixtures of APG and fatty alcohol (poly)alkoxylate compounds,
are also particularly suitable for usé in accordance with the invention.
20 Suitable representafive's of fatty alcohol (poly)alkoxylate compounds are, in
particular, fatty alcohol ethoxylates derived from fatty alcohols containing 10
to 20 carbon atoms and, more particularly 12 to 18 carbon atoms in the
molecule on the one hand and at least 10 and preferably at least 20 EO units
in the wetting agent molecule. Particularly interesting representatives are, for
25 example, C,, 4 fatty alcohol ethoxylates containing 30 or 40 EO units in the
molecule. Particularly suitable wetting agents are the already repeatedly
mentioned alky! (poly)glycoside compounds (APG) which are obtained by
reacting monohydric alcohols containing in particular 6 to 20 and preferably
8 to 18 carbon atoms with (poly)glycosides, more particularly starch or

30 glucose, and/or oligoglycosides. Cg,, APG compounds with an average
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monoc ar boxdihder iintrodacéed intocthersatl am moistlcrsﬁarfsow thé ;ireweatmémohat ic
nonohydri ¢ al cohol s and/ or epoxi di zed triglycerides of at |east

part1® ol ef i ni k) 390 hes prefesiadierbodimast gkthe inven 'OﬂnWbeQimtm th the
s’ g L B Y2t hRRoRL Boe Bl Ind fcribeg, el © 1
sel ect ed ealdohubestersranec ubedl togetivert hvthc plasticizerd wmctﬂae@bpreﬁa;rlabw nyl
biologically degradable and which in pariicul_ar belong at least partly to the
following groups: triesters of glycerol With lower aliphatic monocarboxylic
20 acids, citric acid triesters with lower aliphaﬁc monohydric alcohols and/or
epoxidized triglycerides of at least partly olefinically unsaturated fatty acids.
In accordance with the teaching of the cited document, these plasticizers are
added to the aqueous dispersions of the particular polyviny! alcohol esters.
selected and, more particularly, to the corresponding aqueous polyvinyl
25 acetate dispersions in guantities of about 1 to 15% by weight and preferably
in quantities of about 3 to 10% by weight, based on an approximately 50% by
weight aqueous polyvinyl acetate dispersion. Plasticizers may also be used
in the first treatment stage of the process according to the invention together
with the small polymer component used in that stage. Further directions as

30 to procedure, more particularly in regard to the characteristics of the polymer



25 acetate dispersions in quantities of about 1 to 15% by wei ght and
preferably in quantities of about 3 to 10% by wei ght, based on an
approxi mately 50% by wei ght aqueous pol yvinyl acetate dispersion.
Pl asticizers may al so be used in the first treatnment stage of the
process according to the invention together with the small pol yner

conponent wgererR3shet stage. Further diirecti ons as 30PCT/EP96/05602 €, nore
particularly in regard to the characteristics of the polyner '

WO 97/ 2357%ompound(s{)used as binders, cahlbe found in the cited dociREAEPTHLES602
- conpound(s) used as binders, can be found in the cited docunent. Thus,
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about 5% sufficieAtly WelsiBtantats theckffeots) wf iweathenihg! i efheofbiodegrtadable t o 3%
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Par t i cul ar Ipfotective calipids peabestiusedsfos example; dn quantities pEuR teabout Shat i ¢

T o 4y g4 BB o8 o BuPS o 30% H L b g
attriqguted Wiﬁymtg@ solids. Q her suitable plasticizers are citric

acid triesters wth aliphatic nonohydric 15 al cohol s contgi ni ng,Z to 6
carbon atons andPartisularhpirpportant plasticizers are glycerol triesters,pt aliphalic ng

citric aci ‘?’}ﬁ OMF;M& u%"c&ﬁk%irﬁh@[ étg)l &5hd, fidpé %%H&Lﬁaﬁ)ff’fto4 carbon .

hydr oxyl gr Icutarly su e, as are derivati'ves derivatized at
this atoRfy iM thef midiecut®) paticelarnsigrifipante belirg kitribatedekptriatietio, citric
acid esters . .containing acyl groups. Suitahle ac I,grou8|§l re, for
exanpl e, rdthaussitgble plgsticizers geg eitrig pgid tr @&fﬂ?&'@amwpp Y¢S

o 481 13 didd o523 BB atom ana pRTeRR 1% ek ghperians ccids
- parti cul ar | Gogespeidiagrtiets aecidz estersan whichothel citriorarid leontains a fre¢ asses
of epoxidized oils of natural origin, nore particularly epoxidized.

hydroxyl group are particularly suitable, as are derivatives deneaﬂgzeé a? Hms

point of the molecule, more particulérly cbfresponding citric acid esters

containing acyl groups. Suitable acyl grou'ps are, for example, residues of,

20 in particular, saturated carboxylic acids containing 2 to 10 carbon atoms and

residues of corresponding acids containing an even larger number of carbon

atoms. Other particularly suitable plasticizers can be found among the

classes of epoxidized oils of natural origin, more particularly epoxidized

rapeseed oil and/or epoxidized soybean oil. Information on the use of

25 stabilizers in the binder or binder mixture can be found in earlier application

DE 44 28 269. For the purposes of the disclosure of the present invention,

the following only brief summary is presented here:
The additional components suitable as stabilizers are preferably
bio‘logically compatible and naturally degradable auxiliaries which, by virtue

30 of the at least predominant oleophilic structure of their molecule, are capable




rapeseed oil and/or epoxidized soybean oil. Information on the use of 25
stabilizers in the binder or binder m xture can be found in earlier

application DE 44 28 269. For the purposes of the disclosure of the
present invention, the following only brief summary is presented
her e: he additi onal conponents suitable as stabilizers are
pr ef er abl yWO 97’235B9ol ogi cal |y conpatilBl e and nat ur al PETIER96/05602
auxiliaries which, by virtue 30 of the at |east predom nant ol eophilic
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such substances or classes of subst ances.

aci ds and $implifiesl mierbiolagicah dﬁgfﬁdamlmylfrﬁmh isubstainges sori olaskes if

nol ecul e V\é& tbF% ast 6 and preferably with at least 8 to 10 carbon atons
are %? %I arly suitable. The upper |im.t to the nunber of carbon

atons in the Fatty aclﬁﬁﬁd#aﬁylaﬁcmw&ldw’oodwh 0cHtB8A Thalrsin thk about

30 carbon atons. Fatty cids of natural &and/or synthetic origin and
the rr es@@lﬁmlfgmtatat Jeast 6cans Breferably wrtraatelegghsrtanncarbm Latamscﬂre

bst 24 15 d, nore
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the type in _question nmay be aliphatically saturate
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hed t I t he 20
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pol yt8 ef i néarblonyatome antahrste qrerlieuaHyC arsinds124é bzféarbeﬁ a‘i&ﬂb inltggat hs in
t he above- nenti oned range. An i nportant

" char act er iTgplecuiecipthe f%e‘tar@tuweﬂaltséﬂlteretwe the particul ar
Organic fatty compounds of the type in question may be aliphatically

saturated and monoolefinically and/or polyolefinically unsaturated. Many

representatives of natural origin are distinguished in particular by the

20 presence of more or less large quantities of such monoolefinically and/or

polyolefinically unsaturated carboxylic acids with carbon chéin lengths in the
above-mentioned range. _ B

'An important characteristic can be the chain structure of the particular

molecule. Fatty acids based on natural substances and fatty alcohols derived

25 therefrom are characterized at least by far predominantly by their linear

molecule structure. Synthetic chemistry in particular knows of corresponding

representatives with more or less highly pronounced branching of the chain.

Finally, it is known that both rheology and biological degradation behavior are

dependent upon the structure parameters of the components of fatty

30 character. So far as rheology is concerhed, both olefinic double bonds in the




nol ecul e. Fatty aci ds based on natural substances and fatty al cohols

derived 25 therefromare characterized at | east by far predom nantly by
their |inear nol-ecul e structure. Synthetic chemi stry in particular
knows of corresponding representatives with nore or |ess highly
pronounced branchi ng of the chain. Finally, it is known that both
rheol ogy aMMO®Z/IR8§79al degradati on beHdvior are PCIéPa6/086020n t he
structure paraneters of the conponents of fatty 30 character. So far as

r heol ogy i snaleculeramekbrahchihgalfdiie chaindead ite alreddetiom in thee melting points. WD
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The degr adsubstituents,ccan also rhel effectivelyadegeaded bychiolagigahdegtadation 10
context of the process according to the invention are, in particular,

corre- pro di ng aerobic mechanisms. It is established know edge
anong experts  The dedradbtiol? prodtsses dliredaft i adtablly cetaring withitfthe
correspondi ng component s contai ni ng ester groups are subject to

bact 80i ol ogootextaft thekprocess aceesding to the invemtiohaare, in particidandtorteet her s

are al so degraded under aerobic condiiio .15 | bejt generally with
some del ay SPONCING aero%lcm. srﬁ?T gtﬁﬁs{;ﬁg@%}‘%mﬁw%«gges%"?ﬁg%ﬁ%ﬂss have
been del i bgngf plot only fattydasiess ¥afly | dlcbR6IsdaAar EdtrésporidingorRpenRéhts

i nvention. So far as” the teaching according to the invention is

concer ned, contaiginghestesgroupscarensubjech g ibacteriological ajtackrundeypthass! i st
know edge to iafluence the tinpg, which {h tabilizers used.20 ..iN
Acoor dance CAFRONGTRARFISIY LG AP #igP deeind fR0S: eSiPBichnditbfen by
sel eqbl N9 afsdigEnERIIGONIE sbiie @élalyes of these stabilizers. It .is thus
indirectly . posSible to regulfate -the period of time for which the

noi st ur e- repel | dhese circumstgnpesknawn per.spdoexpertsthavecbeen delibeeatelyr e .

sufficient ldYsc%rsg&? 'iw&%ddés%ri%gwo%he present invention. So far as the teaching
according to the invention is concerned, it is thus possible on the basis of
general specialist knowledge to influence the time which the stabilizers used

20 in accordance with the invention require for bacteriological degradation by
selecting certain molecule structures of these stabilizers. It is thus indirectly

- possible to regulate the period of time for which the 'moisture-repellent
hydrophobic properties of the stabilizer are sufficiently pronounced to provide
the impregnating compound with the required protéction in the soil.

25 Basically, any representatives of the class of stabilizers in question
based on fatty alcohols, fatty acids, their esters and/or ethers and also fatty
acid salts are suitable. The particular choice of specific representatives and
their form of application are determined by the conditions prevailing and by |
the requirements to be satisfied in each particﬁular case. Expert knowledge

30 enables individually selected representatives of the classes of stabilizer



t he inpregnating conpound with the required protection in the soil. 25
Basically, any representatives of the class of stabilizers in question
based on fatty al cohols, fatty acids, their esters and/or ethers and also

fatty acid salts are suitable. The particular choice of specific
representati ves and their formof application are determ ned by the
condi ti onsWQ 8¥&3I&7%y and by t 4 requi rement s tRCTHERIB/OS60d i n
each particul ar case. Expert know edge 30 enabl es individually sel ected
r epr esent dindeysdisicuspioncimbecputoto theapseiagpording to the inventiontonthess79

14 PCT/ EP96/ 05602 under discussion to be put to
the use act?;rgragpﬁbs?%e‘g he invention on the broadest scale.

Basi cal Iy, thesBasically, thesesstabifizétssarerarbasrefdrablis6sedfd introdtieegd
into the soil in the Tormof an aqueous preparation. Since the stabilizers
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used both émuRibAsldridfor dispersivhs hisathd appidiititat RickinidaP r8ditifon. "PASINat i ng
agents based on polyvin acetate. The structure-dependent rheol ogy
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I ndi vi dual representatives of the conpounds used in accordance with the
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aqueous el abesrdance] With e eading (MBS iverition/Menbid e qsamingiar

tenperature of about 5 to 1_5[err]y§:@and, more particularly, about 5 to
10[ err] C. ingividual representatives of Yo somposingsaised in ageerdance; withtbei nto t he
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and/18 on ¢dmpleteriesse tied fdllowing observativhegnay bermade i this régardzqui r ed
protective effect against excessive npoisture .can be devel oped.
It is generally desirable that the stabilizers applied in the form of an
aqueous emulsion or dispersion should have a minimum film-forming
temperature of about S to 15°C and, more particularly, about 5 to 10°C. As
the aqueous phase disappears either by sinking into the substratum or by
20 evaporating, sufficiently compact layers of the stabilizers are formed under
normal working conditions either within and/or on the surface of the
impregnation so that the required protective effect against excessive moisture
can be developed.
Suitable stabilizers may be present as solids or as liquid phases at this
25 film-forming tem'perature. Where the stabilizers used are solid at the film-
forming temperature, it can be of advantage to employ flow aids, more
particularly organic flow aids, which are preferably miscible with the
stabilizers and biolog_ically.conipatible and degradable. Suitable flow aids of
this type are, for example, components based on alcohols, ethers ahdlor

30 carboxylic acid esters which are liquid and preferably of low volatility at



Suitable stabilizers may be present as solids or as liquid phases at this
25 filmformng tenperature. Where the stabilizers used are solid at the
film . formng tenperature, it can be of advantage to enploy flow
aids, nore particularly organic flow aids, which are preferably

m scible with the stabilizers and biologically conpatible and

degr adabl eWOWOA/28679f | ow ai ds of 15 this type ar PCTHEP26/H5602,

- conponents based on al cohols, ethers and/or 30 carboxylic acid esters

whi ch are temperchtares of Btel8tCy of I ow volatility at VO
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addi ti onal I's kno U corresponding liquid fatty
conp@nds mg/deveiepmentofthe renulredfséabllmngaerﬁwtggainstwaigrgeﬁleﬂmqaﬂyt t he

Rever  nel cuesatiimet RIS of dog tvp i Rueyicroatiorebg iol e Suitionals
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in "Farbe u feafure for the
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Char act et bosienyad e, S ne: cTRESbAG s A biocical, SRR .,
Cor+ S2penc[ M BR hiafie plect ot PR stetiatlanmysrestbaniora o (e
rheol ogi caKastien et al pnd‘ﬁarbe uad Lack!. 4802. and. preferred pol yval ent
salt-formng CatAI Bgr%cﬁlrar feature for the formation of at least substantially compact
films of oleochemical character lies in the following embodiment: both
saturated and monboleﬂnically and/or polyolefinically unsaturated fatty acids

20 can be converted by the effect of, in particular, polyvalent cations into the
corresponding salts which are generally distinguished by modified rheological
properties. Suitable and preferred polyvalent salt-forming cations are, in
particular, corresponding representatives of the second and/or third main
group of the periodic system, more especially calcium and/or aluminium.

25 However, sait formation may also take place after the stabilizers have been
applied to the soil. Corresponding salts containing olefinically unsaturated
components in the carboxylic acid residues can also be subsequently reacted
off by oxidation, thus providing for further stabilization. '

According to, the invention, stabilizers of ester structure can be of

30 particular importance. In a first class of substances, the defined fatty acid



particul ar, corresponding representatives of the second and/or third main
group of the periodic system nore especially calciumand/or alumnium 25
However, salt formation nay al so take place after the stabilizers have been

applied to the soil. Corresponding salts containing olefinically

unsat ur at ed ~ conponents in the carboxylic acid residues can also be
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stabilization. Accordi ng to, the invention, stabillzers of
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t he infengsting cepresentatwes for the p@ddée%rtff/tﬁé Hrééés&éé&s}dﬁib firdne' al
substances .are mentioned purely by 10 way of exanple in this regard. It
i s known tHBYeREAR-esponding oils and/or fats accunul at e as

triglycerides of res With.at

par'?l § ol efinica ?f' bﬁlsdg?%trg}ta%%dfd?{ﬁgtug% sg‘bg%ﬁfgn%ﬂh?%d PPf%]Y)pgerl de.
Deper@ ng mayureemmetmmswgbmonmmrwn that @orieiporany oilsaRE/or Fafsy acid
resi dues these ﬁéﬁs and/or f re suitable for oxidative curing by

t hr ee- Bndnolyeerd ¢$ Rk fatty acidsior frityaeid mstuus%wntb aﬁwtof this
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nat ural oriDgpending ocxﬁ'rmstmcthae! andesncentrativn of the unsé&ﬁﬁtéd)fatﬁpéﬁdt I me.
Cor r espondi ng tab| | zers of natural origin can be ngortant
conmponerit s e Q)S’ﬂﬁ@ﬂqlof falsiarecsuitahle fonexidative| quringsbydirezo be
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speci-al i st irfkpradtiedgior esampie .mnblfmu ofilachuér raRemiaterials where linseed-oil- - -
based oxidatively curing oils of natural origin, for example, have been widely .
used for some_time. Corresponding stabilizers of natural origin can be
- important components for the purposes of the invention. The stabilizers may
20 be used with or without hardening components which generaily accelerate the
formation of a three-dimensionally crosslinked lacquer film. Relevant
specialist knowledge may be applied in this regard. |
Another preferred class of ester-based stabilizers may be defined as
oligoesters or polyesters of fatty acids and/or fatty alcohols and polyfunctional
25 reactants from the classes of oligo- or polycarboxylic acids and/or oligo- or
polyalcohols. Examples of such stabilizers are the known polyesters of the
alkyd resin type and also polyvinyl alcohol oligomers and polymers esterified
with fatty acid residues and (meth)acrylate oligomers andfor polymers
esterified with optionally olefinically unsaturated fatty alcohol residues. An
30 important criterion in the choice of these stabilizers can again be the question
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Anot her preferred class of ester-based stabilizers may be defined as

ol i goesters or polyesters of fatty acids and/or fatty al cohols and

pol yfunctional 25 reactants fromthe classes of oligo- or polycarboxylic
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question in the soil - not aulyodf/ irgtividual components of the ester or polyester
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The oxidative reactivity of such alkyd resin derivatives is generally

attributable to the presence of olefinically unsaturated substituents at the

20 alkyd resin polyester molecule. These olefinically unsaturated reactive
elements may be introduced into the'alkyd resin molecule in known manner

by the incorporation of unsaturated alcohols and/or unsaturated carboxylic

acids. Representatives of the alkyd resin types under discussion which are

at least largely based on nétural raw materials are of particular interest in this

25 regérd in conjuhction with the teaching according to the invention. Thus,
monocarboxylic acids and/or monohydric alcohols of natural origin may be

used for derivatizing the alkyd resins. Where dicarboxylic acids and at least
trihydric alcohols are used in combination with monobasic carboxylic acids

and, optionally, other.diols, it is possible for example to obtain corresponding

30 monocarboxylic-acid-derivatized alkyd resins which can be made to react or



aci ds. Representatives of the alkyd resin types under discussion which are
at least largely based on natural raw materials are of particular interest
in this 25 regard .in conjunction with the teaching according to the

i nvention. Thus, nonocar boxyl i ¢ aci ds and/ or nonohydric al cohol s of
natural origin may be © . used for derivatizing the al kyd resins. \Were
. di car boxyl WOa87/23529d at | east 18ri hydri c al cohBCI/EP96/05602 N
conmbi nati on wi th nonobasi c carboxylic acids and, optionally, other
diols, it crogxlink byecokidationaby! esihg abigast pmlyeﬁm@@éfmié’é]y and/or
nmonocar boxyl i-c-aci d-derivatized al kyd resins which can be nmade to react or
VO 9712357polyolefinically unsaturateggmonocarboxylic acidscTArexidativedy reactive

crossl K B JEah. Ablod: e AR, PRSbIaRP SRRERS et b BT
al kyd resi prepdlied inknawrhmenabr by celémsing i fungtiesalitlexohol s can al so be
prepared in known manner by reversing the functionalities.

5
Parti@ul arly pr&asticdariup ed glkyd resips agrorgingota the inveatien based ©8d on

Corpo - nahitaFgibfcks St SO dFERa) R iné BDEICHE HAiES iRl
car boxyl i cneat dand fatty ackdsvod mattral Tdriginoas the chonstrdsic ecarbexylic acid used on

average in approxi- matel%gsuch guantiti-es as to allow the required
reacti on weempeneat bB@? Imenofgnctionglirgactantsare v$ed 0p AveERge iN aRPWient |

are in tur I : ' : di fied
al kyd resi ﬁ%&% ?ﬁ@g @?@gt'%%@f"?"gég? reﬁﬁﬁé&%%#@%&ﬁﬁgﬁﬁﬁg “nat ur al
subst@nces agids whith, g '@ preferred @misodimeng, areyinttatn degradablédnt natupal nore
t han 50% by wei ght and preferably between 60 and 70% wei ght of

. : 0% by |
the al kyd Aegradalienpsecessesc oMedifiad alkyd seginsrofnthisifype based &4 leastst ances,

for the rcbredbrihaiki SanrSl e BRhep e Bng e T8} ERamBIE i e et s
are  fagirthatntorerthahS0% Ibynweight aadipreferably between 60 and0% &yhi ng
according to the present invention_of introducing the aqueous
wetting agweight, @ w%ﬁ"ﬂﬁj s W?é{tfi mwmwbaﬁ%pmm@yraﬁw% 20

bi ndgs 1 n giragsSiiohe prtREIaRY UhderaiShd MoRohidcHbonBl R Sigh Wheleasd! s©

appl i cabl e e var ere I'Zers ccordi ngly,

t hese- st abfdritherestradicarboxylic duids and optiorallyeddditiondlediol edmpohentstareccor.di ng

to the invention and after the
present in the polymer molecule.

- The teaching according to the present invention of introducing the
aqueous wetting agent preparation with comparatively small quantities of the
20 binder into the soil to be stabilized in a first process stage is also applicable
to the variant where stabilizers are used. Accordingly, these stabilizers may
be introduced after the pretreatment accofding to the invention and after the
main impregnatioh of the soil surface with binder in a following, separate
process stage, although it is also possible in accordance with the teaching of
25 DE 44 28 269 to combine introduction of most of the binder with introduction
of the stabilizers into a single process stage. To this end, the aqueous
preparations of the binder and stabilizers are generally first mixed with one
another and then applied together to the soil pretreated in accordance with

the invention. |
30 The particular quantities in which the binders based on esters‘ of
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mai n i npregnation of the soil surface with binder in a fol | ow ng, separate
process stage, although it is also possible in accordance with the teaching
of 25 DE 44 28 269 to conbine introduction of nost of the binder with .

i nt roducti on. of the stabilizers into a single process stage. To this
end, the aqueous preparations of the binder and stabilizers are -
general |y fywoio7m3szh W th one @t her and then pEAYEPY6IOEBORher tO
the soil pretreated in accordance wth the invention. 30 -

The parti Cgtayvmwralédﬁcﬂ%d the'Bhehdrie ahun#%ésuﬁéaﬁ taisilizErs! 61 thé other
WO 97/ 2357 : - 19 CT/ EP96/ 05602

pol yvi nyl ahandate used bee determined by numbee of fa;uqrastlwtgeneret gnigimume ot her
hand are used gre detern ned a_nunber tQr.s ner.al ni mum
quantities Yan %@s ﬁéﬁg({eep,%ct Bﬂ??@tfgso?ff%ﬁe?ﬁta%qo@bﬁgf@%ofﬁéﬂt@r r] of
soil to be tre % bﬁé?efal‘ﬂ( gu@rttﬁre%f/atqaaatawﬁsmﬁgmsz arRPddsirgielt 100
g/nerr] are desira hese lower limts apply to the useful

mat eri&l s oThesalmueeémts anpéy to theausefulanaterials or mixtures of usefulmaterialsd,
optionally,

fl d t f
optional | y,ﬁ??téogt‘?ﬁ(\évq?:aiﬁr 58@"?]&"?83’%{76%?%‘ ?B] (g %@,es ?fothﬁeb"f'?%%t ed may
be . Q@&Idpﬁa)neuyntr@oﬁebmzeﬁ@éﬁag tb A0DayARHf soliabiby reaedmagdel ts are
obtained with guantities of out 0O to 250 g/nmerr] of soil to be

treated. Thdesitablein special casesddnigenesal, @atlafamra{rresul S @fe oh ]atm@“éﬂ'\r eady

The. pr econcivanfiiss randi 8] o 250,gof B SEINELRNdAtbf. THE iawing
prepaf@t i onaddifibRaltirtinVsthhtdl] vsieR thavedalveidy I5é@n brie ﬂ?@ﬁédﬂs@édoérd%ﬁ”'der in

accordance with the i nvention enabl es favor abI e strength levels to be 15
est abl i shedrelevance iuthis tégard: savi ng consi derably on b| nder. Thus, soil can

e e o TR RIS B BT MBI A S "
- stabi lizer bt?eﬂa?dﬂéﬁ%ohﬂémmg wettlngeégéiﬁﬂ énd VeBetiRflquihtitied ofBinder inei ght

of that quantity which has to I ntroduced I nto the soil for
- adequate st aggardance owithi theomvent@rple@ablaﬁ fevarable stre@gﬂmrlqvelg o bene

LPXS‘Qf nd?%}ﬁgéﬁt%ﬂﬁﬁs%sﬂ WEereb e oot idtebBlor AR This, BBl e be, e.

by .- - .. satisfactorily stabilized: in accordance with the invention. even when the
quantity of binder and, if desired, the quantity of stabilizer is reduced for
example to between 50 and 70% by weight of that quantity which has to be
introduced into the soil for adequate stabilization without the pretreatment
20 according to the invention. Understandably, definite figures for the quantltles
of binders and/or stabilizers required are controlled to a very large extent by
the particular soil characteristics_ encouhtered. In addition, the soil surface
can be impregnated far more easily and, optionally, even to greater depths
in accordance with the invention than would be possible without the

25 pretreatment according to the invention with the mixture of surface-active |
useful materials. It will readily be appreciated that valuable additional
advantages can be achieved in this way in a number of applications, for

example in the stabilization of embankments vulnerable to landslides.

The quantity: ratios of binder or impregrtating agent on the one hand
30 and stabilizer on the other hand (again based on the mixtures of - in particular
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the particular soil characteristics encountered. In addition, the soil
surface can be inpregnated far nore easily and, optionally, even to
greater depths in accordance with the invention than would be
possi bl e wi thout the 25 pretreatnment according to the invention with the
m xture of surface-active useful materials. It will readily be

appreci at 9Ot 9AR3%FBuabl e addi tional 20 advant agepCT/EPY6/08602cved in
this way in a nunber of applications, for ~exanple in the

stabil i ZaT—'WQtéi’ffréﬁTttﬁﬂ'@W@séfﬁl mateRar) may ®e daG6d WigHin wide limits. For The
quantity, ratios of bi nder or I npregnating agent on the one hand 3 and

st abi | i zeexamplasquaniity raties of se binders swbrerpartieularlytbasad on PVAG, to
particul a

e Epos, i sigbilizers (water-freb Disafy é‘ig‘;ﬁﬁlsé of aboyt St 15 pad HFE&ZF’BB'YV ari ed
wi thin w de3ké 21 are Egitable. For métﬁmamncaﬁ@m it Mas proVed to betuddsli toder

nore particularly based on PVA he stabilizers (water-free

usef 8l natemplaywbgtarﬁwmeqvalquanltlssQﬁblmfmaaplhzer 1:3 to 2:1 are

substanti al ty dusedfiBohie; 885t 1o, WARH Y “Git §s isfpEntled Gan’be P
addi ti on, jhffiGeritdd ot cebafh dxténtsby! sufﬁcrem?esmtr@ thé@ustful-material

i nfluenced to a certain extent by sufficiently diluting the useful-nmateri al

content ofontenta@ficthes anuepHsapreprratiopsi appliedue Aquenusy prepacations

1o or " SRhiFnGIReS R B Waloind pEIBE fan< R 0% WV Wl o8

| nt noduced»f PolyRrRiiSaly ppéfentad fier mev%tagb inhvHieahost BF ttheobinderpiel yneric
bi nder content is around 3 to 5% by vvewg‘t bei ng partlcul arly suitable.

Par t i cul aintjodugadsAquesys: RieParaionsin whighthe jowerelimit torbeRplyeesic) | qui d

Po 15 biter, BQtfarlcis-afRurl . 3% o wliont BERa Reficlaly SRR, o' 100,

by wei ght Partncularlyc:smfa&ﬁ@mdﬁémsf¢fgurreeporyméryph9sé e the qudtriseliqidbi | i zers
of the descri bed pe are use and introduced. '

PoI yvi nyl Phasesfar lntgo@a@mgéhemlp qHantity pébinderiasreja thesange Bom Srtoof t he
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- Corresponding figures.apply to the case where stabilizers of the described

type are use and introduced. _ _
Polyvinyl acetate is particularly suitable as the polymeric binder of the
impregnating compound. However, the teaching according to the invention
20 is by no means confined to this particular binder. Other polymers of vinyl
alcohol with lower monocarboxylic acids, more barticularly containing up to
4 or 5 carbon atoms in the carboxylic acid component, are also suitable.
Besides polyvinyl acétaté, particular significance is attributed to polyvinyl
propionate or rather aqueous preparations thereof. Both homopolymers and
25 copolymers of the polyvinyl esters mentioned may be used in practice.
in another modification of the teaching according to the invention, an
important constituent of the impregnating compound can be derived from the
group of vinyl ester copolymers. Copolymers of lower vinyl esters of the vinyl
acetate and/or propionate type with vinyl esters of higher monobasic
30 carboxylic acids are particularly suitable. Within this group of copolymers,



al cohol with | ower nonocarboxylic acids, mor e particularly containing up to
4 or 5 carbon atons in the carboxylic acid conponent, are al so suitable.
Besi des pol yvinyl acetate, particular significance is attributed to

pol yvi nyl propi onate or rather aqueous preparations thereof. Both -
honmopol ymers and 25 copol yners of the polyvinyl esters nentioned may be
used in pPNGOI9TR3579 I n. anggher nodificati prc-ggpgtmg;ﬁ@ghi ng
according to the invention, an i nportant constituent of t

| mpr egnat ??Gfeﬁﬂiﬂ)? s@ﬁfht%sd&"é #RE Vi esté of, in PRI, Sbtralid ester
copol yner Copol | ower vinyl ésters of th etate

and/ or pr mmboxyyp acmsmmntalnmg aldeast8 ahdrprgfmablynaﬂbasi 10 zuarbon

- carboxyl | ok artbiaP SohiriiRE dosi bRy Snriblidd @ thE'rango B b 16

PCT/ EP96/ @afen atoms mpmﬁ RRORECABBXFRE U | ¥GRpBREnE Ne AN %ho&ahﬁrs of,
In particular, saturated nonocar boxyl i c aC| ds containihg at |east 8
and Pref erremepeatatweavt tsumb aceopalymer for a numbes of peasonsuisaforsxamplecance
agai n bein a]tt.rl he rtange of 10 to 16 carbon atons in the
monocar boﬁﬁ"?z"'&é’ ac% 83 %‘t’ra %n inportant 5 representative of such a
copol yner for ofHu/ABES t@%dﬂ@élh’ﬁlclz@r éﬁrb@éﬁﬁ%aﬂed by using thé absveny |
acetate co-laurate. he need to add a plasticizer can be

el i m nat emnéntiomedninyl iestexicopelymers whnchmntanriewevvmy esters of thewinyher s

br opi onat Sceipte Sl rdiiongtEi g etieth it U astora.of ABRRE Rt

car qoxyl i ¢apisoxigic dB1dS, Maré paricUlady il the'fathpbéid ranpgs, it e mdlécilee
nol ecul e. Further studies conducted by appli cants have shown that

i npr egnat ivgther studiegysanduetese by oapplicants havel Sb@WErthepr%ﬂﬂgaet t he

t f brit.t {

bi ol ogi o i°0REER St o7 tnpss, BHV SR RopeIVRRRS HadbS BRRERRMSPI B S, Secr .
Accor di nglsyfficidrlyhdnsbritfle Rgregratioh %rkhﬁo |cal dég?ééé&hﬁﬁéﬁe#%ﬁauf romthe
prior art and deScribed in applicants' cited at the

begl nni ngthe addition. of plasvnger%chﬁceqldmlynﬂmrg hineh negdetaraise thevel oped

B o gon b rérééfe%r‘ B de BB Hpteals B 45#%”“

| nvent.i on 478ediRiceaChel Seditingher e, for exanple, to the use of
gr om h- pronot i Qﬂqa ents, nore partlcul arI y
e

echnical elements which have been developed in the relevant

prior art to form corresponding surface films may also be used for the

purposes of the teaching according to the invention. Reference is made here,

20 for example, to the use of growth-promoting agents, more particularly

fertilizer-like auxiliaries, and/or to the use of preferably fine-particle solids,

more especially in the aqueous preparation of the impregnating compound.

In the last-mentioned case, it is known from the prior art to use fine-particle

solids based on natural materials, such as sawdust, straw particles, cereal

25 husks, coconuts and/or flax fibers and the like in order in this way to facilitate

the formation of local openings for further promoting plant growth without
endangering the overall cohesion of the stabilized soil. |

It may be desirable to use small quantities of surface-active compo-

nents, more especially in the aqueous preparations of the impregnating

30 compound and/or the stabilizers. Particularly suitable surface-active




fertilizer-like auxiliaries, and/or to the use of preferably fine- partlcl e
sol i ds, nmore especially in the aqueous preparation of the

| mpregnati ng conpound. In the last-nmentioned case, it is known from
the prior art to use fine-particle solids based on natural
materials, such as sawdust, straw particles, cereal 25 husks, coconuts

and/or fl awcblgnzss-pmd the like in ordegr in this way tPCi'ﬁEPéGIbBBEZ
the formation of |ocal openings for further prom)tl ng plant growt h without

endanger i neomgen@ha atéd trrds@eén e &y t?ps vsﬁ, | ur:@@g;référlred embodiment, 't

may be desirable to use small quantifles o actlve conpo-

nents, norarealsedi sﬁmgwshedtuyd:lalqgmahcompapamm andsingartioalar, hickgicel i ng 30
\C,\Ponggfggfsa%g/r%aa&h gs?c':al Sweﬁlﬁsr?tiés? \lillll' rredtﬁLbé valise f af@ggﬁég\égz
conponent saifd préfepatslyofo {018 %é‘hﬂd‘% m\@m ¢c5hﬁé1,%w\ﬁiiﬁfﬁee reBtaAg TENt .
are al so distingui shed by biological conpati bil articurar,

bi ol di calof the soil d@dbedmregngtedBase cauitaple tsw;famet-actwg aomlponents _
referred f 8 to and referabl 0to nti oned

gbove in cﬁoiﬂ'%&?% qqqogﬁ%aépaté%gtm thjs rega tgpofrﬁgpé%&pgtsy aMPr egnat ed

are sui tabéé’séd”&rii%ﬁ(ﬁ%d dy§y§@§iﬁé§€(ﬂ‘FfG By usnnd3§uéﬁ %hﬁ)’on%r%“ xft' gance s

attributed in this regar 0 correspondi ng “surfdctants on

al kyl pol yresaibls assthere® hapd e ifagjlitate rstalmhpahmatmpre tpartscularly the

e abi 11 satTBRIEARER of 3pebilifer Bimphndhed if saienlé Premmas frdk amile “c.hpl o
10 10t he tpbadtabilZatibfbflinsbbdseiPds & agFedis é&b@%lénﬁbﬁé‘ifrﬁl‘fé“éth@?d on.the

ot her hand additionally to pronote wetting of the soil to be
st abi | i zednanhedditionally to promote wetling ofi the: soil tatberstabd:zadx dPartieglar -

Cayer st orsranes s alibbied Bubste Hitabeehle Sibgleriay inj® stabf ﬁé«SSl Teq i n
det er m ni n&f dvepdiiedSamd fhyets or ekurr@ie t Relevaht SpedalitKricwedgeé hayebd 5

auxiliary used. he soil-stabilizing aqueous active-substance
pr epar at i ®#RPlirg indetermining tapdype@ndrqmamw. ofithenpaticular Burfaceractivere as

Pho o1 Ay dR o ed out o ndependently of stabilization
before or afterThardicstabMiirg afléous iaktivésubstdrte prepdratiorfRYUSe
i npregnating conpound according to the invention.

_ applied in known manner at the same time as plant seeds are being sown.
However, the corresponding treatment of the soil may also be carried out
independently of stabilization before or after application of the - in particular -

20 aqueous impregnating compound according to the invention.

Field trials with the auxiliaries according to the invention have shown
that not only can the required soil-stabilizing effect be achieved and
maintained over a considerable period of at least several weeks without
significantly affecting germination processes and the developing plant growth,

25 another often desirable effect has also been observed, namely: water
retention in soil stabilized in accordance with the iﬁvention is distinctly
increased in relation to adjacent areas of untreated soil. It will readily be
appreciated that this affords important advantages, particularly for the
stabilization and grassing of soil in dry kegions and/or under comparatively

30 hot climatic conditions.



Field trials with the auxiliaries according to the invention have shown
that not only can the required soil-stabilizing effect be achieved and
mai nt ai ned over a considerable period of at |east several weeks without
significantly affecting germ nation processes and the devel opi ng pl ant

growt h, 25 anot her often desirable effect has al so been observed,

nanely: wWwy§@Org7/23579 retention in sopB stabilized i n pCTEPSERSEHR2 bth the
invention is- - distinctly increased in relation to adjacent ar eas of

untreated soil jn bhotier enitRRAthkit, B mventlon éﬂﬁ’érﬁfésﬂ’h@é’ Féltb Qhéth@crf ords

i nportant advant ages, particul arly f t he st ab| I zdt1 on and
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I t di t 12357
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this effeghidpareriétiiuished by awéxtferﬁétwa%r éb@@rﬁthﬂﬂ:éﬁéc}iﬁ?g %tnsi?r v have

materials, synthetic chemstry and sem synt het |
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particul arl the field of hygi ene. Now, suitable preparalions of
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o omote 8RR Rt b1 an hands BaSiots B iFbRart B B Rg) "o °

| rri@at i Oscald dndforFriduePici of ﬁﬁ?étléﬂi' oﬁtnéc@ou élahwwm 'séeds for ex@hipié seeds.

These wat er-bi ndi ng_sem synthetic or fully synthetic poly mer s may be
i nt r oduce@rassiseedse Thase watesrhinding semisyatheticwr fully isemmqtmg@la{meﬁg

wth . Ty, B dnfgled ditc, et Bbl HerBle MS™elR wiIRoR BRkrEBnERRG o i on
15 on ¢édrapetnds astorditg Be i irventionQitHdiRprthegtrRay Bistibe Sombihéd ar i es

can be found in the relevant specialist literature on auxiliaries of
t he type With@tdeastpart of the adingsivesike impregnatingresvapeund.alnformatiors i s

| ta' 95 PoSSHh! 6300 htlh Sl bRHES of these WSRRBiling"SutifARL Ran 8O 0 no

e I nv
found in the relevant specialist literature on auxiliaries of the type in-question.

The use of growth-promoting auxiliaries is also possible and falls within the
scope of the teaching according to the invention.
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CLAI V5 1. A process for | lmuwﬂ![‘ ﬂllsurface stabilization of
soi |l susceptible to erosi o of water-based
adhesi on- pronoti ng i npregnating : conmpounds ‘based on esters of

pol yvi nyl al cohol with C[err] nobnocarboxylic 5 aci ds and ni xtures

t hereof w ' nonocar boxyl i ¢ aci (b| nders), if ed using
conponent swg)u??fr?g%gr? contact with air #‘(S) i ncrease the i\’/\%Z[TIEPQGﬁ%%bE

resi st ance%ﬁi\wge i mpregnating conpound (stabilizer), characterized in that
| npregnat i the soil is carried out in several stages and in that an

aqueous prepar ah ippecasy forinteAsifing! thei stifdcs siaﬁmaéu&h%f%ntsuaeeﬁmats to 10
accelerate and/or intensify wetting of the soil aqueous phase is used

at to @sesionby introduction ofiwatefrhased aﬁh&g@n-promotmgzlmpregr\mnocess as

mpr egnat (N0 dAds bRIBH I BHefE b ViRt BERE Wik s sbbatonien.

. appligd acids aHEmixtures tisrdof W8T higher mbnbbarborylic aﬁlwaﬂhderé)hﬁ’

guantity of binder applied 15 inths sta WIgmeferabl bei ng limted to
t

| ess t han desikes, usisggampeRentsgusing on contag pirtpyincieasedthe water 20% by

A pr ocess REREE bt e Hirklingtind ol Ktabiizen, chitdctoie Inhat

| mpr egnat iimpregmation of aher saitl i9 warried routdine segeral stages arrh irmthatnanwi t h a
20 bi nder content of |ess than 5% by wei ght and preferabl y from0.3 to
2% by aquewsgnteparﬁhor&mmg b@?ﬁﬁcﬁﬁy é‘@@?ﬂaj'% aetting agemadace with

e A et by WU BT BRLEH APt LBl 1

| npregnating stage y at
| east one |@astdnh thé ﬂmgmpragnaﬁmgstage bi nder. content. 25 4. A
process as claimed in claims 1 to 3, characterized in that surface-

active comsound? PiRGessasEiqimesta Qﬁiln'ai cheraeterizad dn ghat evapiiy the Brsthi gher
Getting mBrESnAind el hRHCEt the CRAMRAEE ShaRr 1K AR oBleOCNt S Of

pref err ed.are introduced to% éther witashe wetm‘tgaagmts,l memtmmiw oflbinde# apphed
1 O

characteri zed in that | ogical |y %rada Ioe wetting aids based at .
I eas"t par tinghigstage preferably Qiﬂgé@'tﬂdst%@é& han 50% by weight and, more

particularly, to less than 20% by weight of the total quantity of binder to be -
introduced. _

3. A process as claimed in claims 1 and 2, characterized in that the first
impregnating stage is carried out with aq'uec'ms binder preparations with a

20 binder content of less than 5% by weight and preferably from 0.3 to 2% by
weight, the content of wetting agents used in accordance with the invention
in this-aqueous binder preparation used in the first impregnating stage being
limited to values which are lower by at least one order of magnitude than the
binder content. '

25 4, A prbcess as claimed in claims 1 to 3, characterized in that surface-
active compounds with HLB values of at least 7 and preferably 8 or higher are
used as wetting agents, corresponding nonionic wetting agents or wetting
aids with HLB values of 10 to 18 being particularly preferred.

5. A process as claimed in claims 1 to 4, characterized in that biologically

30 degradable wetting aids based at least partly on natural substances are used,
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conpounds sel ected from correspo ' tial esters and their
pol yet hoxyl ates or ol i goet hoxyl B @Jm Hﬂgﬂg@ nore especially from

t he cl ass of al kyl (pol y be| ng particularly
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| aurate, aB.e usAcprocessasdg ed incclaims 1t &, trhajaderiZedirytfmtiaﬂi;eqs’(élﬂerabl y
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process as cCl al ne in clainms arac erl ze In
lower aliphatic monohydric alcohols and/or epoxldlzed triglycerides of at least
partly olefinically unsaturated fatty acids. |
9. . A process as claimed in claims 1 to 8, characterized in that binders
20 based on polyvinyl acetate and/or propionafe and/or on copolymers of these
lower vinyl esters with vinyl esters of higher fatty acids, more particuiarly vinyl
laurate, are used, the vinyi esters of the higher fatty acids preferably being
present in small quantities in the copolymer.
10. A process as claimed in claims 1 to 9, characterized in that aqueous
25 polyvinyl acetate dispersions stabilized with biodegradable protective colloids
are used, polyvinyl alcohol and/or starch and/or water-soluble starch
derivatives being preferred emuisifiers, although the quantities in which they
are used are preferably limited to such an extent that the coating of polyvin'yl
acetate on the soil remains sufficiently resistant to the effects of weathering.

30 11. A process as claimed in claims 1 to 10, characterized in that, to
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i ncrease the resistance of the trwlm!||l‘lﬂnllmuﬂpto water, fatty acids or
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cure on contact -with air and/or at |east substantially

wat er -i nsol ubl e esters, ethers and/or salts t hereof are introduced
into the WO 9TI2385¥& tion to the bi nd@6 as degradabl e PGTIEPMSGOZ
‘biologically conpatible stabilizers. 12. A process as clained in
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nonool efi ni cal | y and/or polyolefinically unsaturated fatty acids, fatty
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15 bei ng” pr S as ains 1 to 13,

char act er ipagtly morhdswléfnimany and/or pelyaimﬁmcaltseuasauaatpdlfettylaudﬂ fatyure with
[ ' based bi nder and/or after

the main ntity of vinyl ester- |

prelim na%}':%'a? is"andis P}zllxﬁl\b?ﬁ fmrﬁof withan gtheryandiar @ster structure aggs e

| npregnat i A process as clained in clains 1 to 14,

char acter |u(z§%51 gsgsttﬁ?g{iét?ﬁ'e stabilizers are also used and introduced
intd0the 4@.1 iA prbeeésaasmtémmd in claims 1dquiR) chapacterized irvthat isailts of

16 A prstutalednd/ar manadienniaaie sl Belvoletiicatyeunsattiatad Y. ot
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bei Rg pr eing Preferred. '
14. A process as claimed in claims 1 to 13, charactenzed in that the
stabilizers are applied in admixture with the main quantity of polyvinyl ester-
based binder and/or after preliminary soil stabilization with the polyviny! ester-
based impregnation. ‘ '

20 15. A process as claimed in claims 1 to 14, characterized in that the
stabilizers are also used and introduced into the soil in the form of an
aqueous preparation, more particularly in the form of an aqueous dispersion
and/or emuision. .

16. A process as claimed in claims 1 to 15, characterized in that, at least
25 in cases where the stabilizers used are present as solids at temperatures of
5 to 15°C, organic flow aids which are preferably miscible with the stabilizers
and which, in particular, are biologically compatible and degradable are
employed, organic flow aids based on alcohols, ethers and/or carboxylic acid
esters being preferred.
30 17. A process as claimed in claims 1 to 16, characterized in that the
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RCRD& ilute
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seeds and/or other auxiliaries for pronoting plant growh, nore

parti cul &fiat least 50 g/m’; prefeeatly imquantities of atdeast: 160, gimtiandamorent r oduced
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10 20. A process as claimed in claims 1 to 19, characterized in that dilute
aqueous preparations of which the particular useful-material concentration is
below 50% by weight, preferably below 30% by weight and more preferably
from 5 to 20% by weight are used for introducing most of the binder and;
preferably, any stabilizers used.

15 21. - A process as claimed in claims 1 to 20, charactenzed in that plant
seeds and/or other auxiliaries for promoting plant growth, more particularly
fertilizers and/or water retention aids, are introduced mto the soil together
with the soii-stabilizing auxm'arles '



