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Low f oam Surfactant Concentrates for Pronoting Plant G owth

it is known that the apparently sinple neasure of watering areas of
.ground covered in particular by dense plant growh can present

ctonsi der abl eydpfdd/aypss es. A typical exapple of this arepgsapbos/opos2 -

mai nt ai ned grassed areas which are subjected |locally to pedestrian
and/or vehicular 5 traffic. For exanple, it is known fromthe mai ntenance
of golf courses or - ot her conparabl e sports fields and recreation

grounds t hat Low-fdéameSyrfactint Concertratesdfor Proniotid Plart Geowtieas of grass
can dry out despite regular watering. When such areas are watered, the
wat er does not penetrate deeply into - the soil and, above all, does not

penetrate to the qﬁ%t@gﬁ;n V\ﬁég rtlﬁé %@éare S(ﬁ@%le mggﬁ? BF Wﬁwigr&% e one

hand to so-called a n on rrace o ground,

di verts rai ngedwend f coveretie im opasticetart iyt dénse plant ogrosthoroainnpresents of
grass becone undernqurished, shall ow rooted, and, . unheal t hy .t hr ough
overdryi mg. considersble difiglies A Wpieal BRAMBIIPLINS Are, ROMA, MAINBINGY or on
reachi ng theg t brffd | ;
Homgenaous ShSst BrHsPwhioh' 3t BEIeCo- Al 85 PedeSirar Bfdlor Vohicylar

particul & r taffizofrer example,dibis known from the cnaintenarnceaof, golficoursesrorappl i ed
trickles in narrow stre i nt o.deeper Layers of soil .sg that the
darmge. ment | ST CHSORASEI, sbE 1R cgeatich Siurde tiahreiafyely Sl

di fficulties opavenrbRivilaaRieSalehs bigraarear BRPAGE sbpite reQuiily watbring.

unavoi dabl e in areas subjected to pedestrian and/or vehicular traffrc.

The probl ens When isuchareas aral watesed.cthe waterdasscaet penefsater degply into

it 11 ent o, ante 200 AbE: 8BBn 2, Bhee ok pehBRaf eifHe, e of e Shies TER, oo
zone. 10 can be hitribGtednonvthé bak Hardl fo eblcalied tratichonkidhpeose onathebe
better 25 managed by addi ng wetting agents to_the water and/ or aqueous

treatnment - Surfiaee nof dhe ogeounde adiverts weairwales framo ther raats seuthat i the
> ﬁ;‘;fge bé?{‘i;’*ﬁ@gﬁég@ﬁg areas ﬁgb?éss' BecoM¥ UntBHYtrisABE; shalldwiicotdd¥and! .0
~ unhealthy through overdrying. . - -
| However, even uniform distribution ‘of the water on reaching the
15 surface of the ground can present difficulties. Homogeneous spreading of
the water applied, especially into the particular root zone, often does not
occur. Instead, the water applied trickles in narrow streams into deeper
~ layers of soil so that the damage mentioned above .can be caused there
also. Additional difficulties can arise where soil has been compacted which
20 is unavoidable in areas subjected to pedestrian and/or vehicular - traffic.
The problems mentioned not only concern the process of watering.
" Understandably, corresponding difficulties attend the introduction of
nutrients and/or protection agents in uniform distribution into the root zone.
It is known that the problems mentioned above can be better
25 managed by adding wetting agents to the water and/or aqueous treatment
formulations used for watering in order to reduce the surface tension of the

water in known manner and, in this way, to ensure better spreading of the
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aqueous phase throughout the soil and particularly in the root zone:
Practical .use is made of this in the naintenance of sports fields and golf

courses and in the protection of other green areas.
W og/:2ont i nvention was te 5 honobgeni zepg-nEpggydooﬂnd

addr essed by

The probl em

control the introduction of water into - above all - densely covered

areas of gro
o/ w surfacta
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In a first embodiment, therefore, the present invention relates to a
low-foam wetting aid in the form of a highly concentrated but free-flowing
and pourable water-containing surfactant-based concentrate for
intensifying the penetration and spreading of water around the roots of
plants during watering. The water-containing concentrates according to the
invention contain- alkyl(poly)glycoSide compounds of the o/w type -

~hereinafter also referred to as “APG” compounds - as an ecologically safe

surfactant component. Together with these surfactant components of the

APG type, the water-containing concentrate according to the invention |
contains olefinically unsaturated alcohols, -optionally in admixture with

partial esters of fatty acids with polyhydric alcohols, - as foam
suppressors/defoamers and, finally, lower water-soluble alcohols as

'viscosity controllers.

- Patticulars of the Teaching According to the-Invention

A first important defining element for the teaching according to the
invention lies in the choice of compounds belonging to a:certain class as

lsimpBPbe. Qﬁiﬂéﬂ YovitH g Wa’EéIUHQedM th

t he

«



A first inportant defining elenent for the teaching according to the 30
Fnvention 1ies in the choice of conpounds belonging to a certain class as
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wetting aids with the character of o/w surfactants. The class of conpounds
F'n question VO 98/8¥222 pol y) gl ycosi des (FPG conponent s oPCT/EPOS/00852

whi ch per se are already wdely used in a totally different technical
field. i BRERUR I beis ' udi ng
| aundry 5 eegﬁe'r ents. tﬁjen%ée@e%{%?gyospgﬁare |'rfgg?l§£érﬁ§to tE%?l?ﬁHt;ése on
an i ndustri alin questienare. alkyl (polRglycosidest (ARG ¢componentst dmgompenndsan be

based entirel y.qgn nat ural .materials.. They are tai ned as pr cts of
Che react | onWHSH per e 516 dlrpady Bidelyclissa s doBIV st Feelicd folyen
with a si mul ipiE bpounds’ &/éVGéed Bs! Surfdttarits lif Htérgenty, lifcla@ingdauAgs des.
such as starch, with the 10 general fornula O(&;e err], in"which'"Ris a
pri mary, 9refdetergents. i Acwmber of facioss are impgdanicartheir usedor an industdahi ng in

or 6 car bon SEais, t AR B4 R artmest Wettind aglnfh i BE SRRU ROT IR, S
question, -t h@ataal afatefials! | TREE arg dbtdined as products oh the deastions of Ftty
di stribution of rmnogiI“%/icom des and-oligoglycosides, 15 nornmally assunes a

val ue of 1 t @lcoholswithygliveose,ooligealiepses om@year -owith a sipylianeous t o 4

and is prefer : u OUfeerd . ~ief C - bg nmade to
t he extensi Vé@%’é’ﬁ @%@#‘e@é@ﬁgﬁylﬁé chr%g 'daggai%@ﬁl %s gF\arch,rTthh@e
ot 19, spirmmapiasis BOACE o ¢ iy, s bt |
rman patent i cation , .applicants escri a nodifie
process for Slighatic QWs@c?l‘Pqn_ EW‘?E;‘@H@!R'BQ '_Brﬂ?ﬂ'@ﬁa'f fto 1_8 %ﬁo@kﬁm%
ntensify SUBRALS i@ blyddstAiPBontaliRy 5414 eBoatbiie, Bitbratl BRibLE
out in several stages,  an aqueous fornhulation containlhg biologically safe
wet t i ng agenis the classlofrsurfactants dn questionj ftiye wdeigrea gpfodligdmerizationvik; h

h bei . d ,n the first st . Pref. d Li t
5 noni oni o Wieh TAgCaEss e ditipuidn, ofaBogeolyboeidas and ‘besBreasigss or
hi gher 45 .-.ﬂagpawas rﬁ&graamluePr;ttaqoraﬁwmafyrts&pfépekés}néffé, ahiAbés 6t arly

sui tabl e ass of biologica safe wettirng agent this type are
the APG - about 1.2 to 4 :and is preferably a number of about 1.2 to 2. Reference

may be made to the extensive expert knowledge and literature available on

the production and properties of APG compounds. .
In their earlier Germ_an patent application 195 48 340, applicants
20 describe a modified process for stabilizing soil threatened by erosion in
which - to intensify surface stabilization - impregnation of the soil is carried
out in several stages, an aqu'eous_formulation containing biologically safe
wetting agents to accelerate ‘and/or intensify wetting of the soil with
aqueous phase being used in the first stage. Prefefred wetting agents are
25 nonionic wetting aids with HLB values of at least 7, preferably 8 or higher
and more preferably in the range from 10 to 18. A particularly suitable
class of biologically safe wetting agents of this type are the APG
- compounds with which the teaching of the present invention is also
concermned. In the course of the work ,culmiriating in the earlier patent
30 application mentioned above, it was found that APG-based wetting aids are



conpounds with which the teaching of the present invention is also
concerned. In the course of the work culmnating in the earlier patent 30 -
application nentioned above, it was found that APG based wetting aids are
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-not only partwouggmegeeffective in the fgeld of soil stapCT/RRY8@OOSRNE! I
use al so pronotes the devel opnment and protection of existing plant
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all the varlou ract requirements. Wthout any ~claimto
conpl et eness Y &@th oﬁighd %servat ions are relevant in this .- regard:

“The hi gh foaning WRIRE B%sig of 'ﬂ‘ﬂs@?&mdaﬁﬁﬁépgfébléﬁi hiiﬂl%sﬁéé BWthe

demanded by the consuner for use in detergents not only undesirabl e
for the aPpl masentnnwemﬁomma&tq p@vpdeeaefnrmulaﬂentofdhelAPGebasndeWetung can

represent a ngj |sad e. cal.l ed foam suppr.essor.s vari ous
i s are kndith which WU BaRE s e SBrol pracial ERISTRRS., ol ApY
probl em o?élﬁﬁQoféﬁmb'é@er%E%| itha! folBwitiy GbdeRtions!t AR 'réléﬁaht Qﬁ Wis
finding or rather 15 selecting a defoamer which would be totally

bi ol ogi cal | y rega&l:and whi ch woul d not i npede-and, preferably, would

even Bromte b1 Aty A el sepechy TP ACEERadRE RGP Moty 8 oot e
a readi | yowatdematided bylthe consanier focuse in detérgents is hotr onlywindesiraRauat el y
lend itself to Eortlonl ng, even at normal 20 _tenperatures. The

t eachi ng accdetthy) application withhwhich the peesent WQW@“OES@?WW@@ it can t hat
sel ected al C\‘X’Eé}e%eﬂ{ tﬁ\%ééryéfgag\zérkg@gc@é %'aﬂ%& ?Sémcéugbel@‘gsgéfseﬁf {léfﬁonoa

suppr essors re surfac orrpoun S are
m xi ng of vvatkhidsoamemdm&rcmwdroﬁmﬂgehts thowvenier,cthel additimtél prabledb

Gel o “Then. ' {0840k e | aRRlEAton @eSAEING JeHMREEbeY Cqﬁef“racﬁné??f& ratbeht ﬁn,
15 selecting a defoamer which would be totally biologically safe and which
would not impede and, preferably, would even promote plant growth. At
the same time, the combination of active agents according to the invention
would lend itself to formulation as ‘a readily water-dilutable concentrate
which, in tum, would adequately lend itself to portioning, even at normal
20 temperatures.

The teaching according to the invention is-based on the observation
- that selected alcohols of the type defined hereinafter can be effective foam
- suppressors where surface-active APG compounds are used. However,
the mixing of water-based APG concentrates with the alcohol-based foam
25 suppressors/defoamers results in the formation 'of-thiék"ened non-flowable
- - gels. Then, in the development of the teaching according to the invention,
it was found that the addition of limited quantities of lower monohydric
alcohols and, in particular, the addition of limited quantities of ethanol to the
APG/fatty alcohol concentrate re-establishes and guarantees flowability

30 ' and pourability, even at room temperature. ' |



it was found that the addition of Iinited qUantities-of | ower nonohydric
al cohols and, in particular, the addition of limted quantities of ethanol

to the APG fatty al cohol concentrate re-establishes and guarant ees
flowability 30 and pourability, even at room tenperature. WO
98/ 31222 WO 98/31222 S 5 PCTPETASP98/06052

In a first enbodi nent, theref ore, the teaching according to the
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The quan0ti atorns. Radicukapopreiérréd ARG compodnentsior the f.ISGGCOGldeI‘\g?tO the
substance) used in the wetting aid concentrates according to the invention

are nornall y"H{em'QBs?rq_SWO pPadtucts, ofp Cerie r ER4YY %ﬁoh%%\sﬂméogl}'@s%l ght .
In the conte up o] S
about 20 35‘6[|%8Q8%y \%Z'lfd‘/ bb&é&%%ﬁ?en@e(v%%leprgggﬁve sub ance)
of about degfee @fSﬂeiymermatmyhtorbdeggaqomftmhgmlrmﬁz;atlpnekemﬂnb above
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al cohol s con %b' ;ﬂg@F%Fb ﬂg? ﬁ%ﬂf"éfg kangg framAgtoc o pon
atoms. % ef Birkhiole Bréte e%ﬁgé}rrc;n%basuﬁi quds are particularly 25

suitabl e, special sig | f| cance eing attributed to corresponding fatty
The quantities of APG component (determined as water-free active

substance) used in the wetting aid concentrates according to the invention

are normally at least 15% by weight and preferably at least 20% by weight.

In the context of this definition, the upper limit to the APG content is about

20 35to 40% by weight, APG contents (water-free active substance) of about
25 to 30% by weight being particularly preferred. _

Suitable foam suppressors/defoamers are oleﬁmcally unsaturated

alcohols containing preferably 4 to 8 and, more preferably, 8 to 28 carbon

~ atoms.  Olefinically unsaturated Ci204 fatty alcohols are particularly

25 suitable, special significance being attributed to corresponding _fatty

alcohols of natural origin. Within this class, fatty alcohols or fatty alcohol

mixtures with a high proportion of olefinic double bonds which may be

assigned at least predominantly to the Cens fatty alcohols are particularly

preferred mixing components. It is known that the number of olefinic

30 . double bonds in the fatty alcohol molecule determines the solidification



al cohol s of natural origi n. Wthin this class, fatty alcohols or fatty

al cohol m xtures with a high proportion of ol efinic double bonds which
may be assigned at |least predomnantly to the CJerr] fatty al cohols
are particularly preferred m xi ng conponents. It is known that the
nunber of ol gfOndgr3222doubl e bonds in tge fatty al cohol PCTYERES/P0052
determ nes the solidification : WD 98/ 31222 '
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nor e partlcul arly, 3to 5 carbon atons as.foam suppressors/ defoaners.
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i n the range nixiog With d:cmdspbndmg fatt)ealmohbtsr esubptamlaﬂyleeqlmigambmm about

1:1 to 1:3 add h d
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al cohol s are aJ/cm or nono-, bi - ricyclic, polyol efinicall
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: glyceride are, for example, in the range from about 1:1 to.1:10, preferably
~ in the range from 1:1 to 1:5 and more preferably in the range from about
1:1 to 1:3 parts by weight. ' '

In addition to the unsaturated fatty alcohols described above,

20 olefinically unsaturated terpene alcohols are also suitable as foam -
suppressors/defoamers. The terpene alcohols are acyclic or mono-, bi- or
tricyclic, polyolefinically unsaturated alcohols of vegetable origin containing

between 10 and 40 carbon atoms. The terpenié alcohols are preferably
used in the form of their naturally oCqufing mixtures as foam

25 éuppre’ssorsldefoamers. Pine oil - a mixture of various terpineols, such as
- o-and ﬁ-térpineol, o-fenchyl alcohol, boreol and isoborneol, as described
"in Rompp’s Chemielexikon, page 3451, Vol. 4, Sth Edition, 1991 - is
particularly preferred. Pine oil also contains small quantities of other non-
alcoholic compounds, for example camphor, anethol or estragol. Pine oil is

30 obtained from resin-containing stumps and the root wood of various pine -



25 suppressors/defoaners. Pine oil - a mxture of various terpineols, such
as * a-» and [err]-terpineol, a-fenchyl al cohol, boneol and isoborneol,
as descri bed in Rlerr]npp's Chem el exi kon, page 3451, Vol. 4, 9th
Edition, 1991 - is particularly preferred. Pine oil also contains
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mul ti conf@negbniroliérsate, iﬁqmﬁewhrmresppndfngrem vohpoands)ettianahbeing of 15
at |east about 5 to 7%b &Pt as the lower limt and 12 to 25% by wei ght

as the upper the mast HF‘BOHQ'FttY'ﬁ Sy %P"i'iﬂ"?'ébﬂ'@efq}!artt'ﬁé"\/w&‘&'j‘sﬁhﬂ/V'%@?ﬁ' oI | er.
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ranges o rom about 30 t

as the upper llmlt are particularly suitable for the viscosity controller.
Quantities of ethanol of about 5 to 20% by weight generally influence
- viscosity sufficiently to achieve the flowability. and pourability of the
multicomponent mixture, even at room temperature, required in accordance

20 with the invention. - . N |
The water content of the multicomponent concentrates according to
- the invention is generally at most about 50% by weight. In preferred
embodiments, however, it is lower. Thus, ranges of from about 30 to 45%
‘ by weight are suitable for the water oontenf of the multicomponent mixture,

25 the range from about 35 to 40% by weight being particularly suitable.
| The wetting aid concentrates according to the invehtion are capable
of initiating the desired effects of uniform wetting of plant material with the
aqueous phase throughout the root zone even when added in very small
quantities of, for example, 0.1% by weight, based on the total water used
30 for watering. The wetting aid concentrates defined in the foregoing are



by wei ght are suitable for the water content of the nul ti conponent ni xt ur'e,
25 the range fromabout 35 to 40% by wei ght being particularly suitable.

The wetting aid concentrates according to the invention are capable - of
initiating the desired effects of uniformwetting of plant material wth

t he aqueqro oBfsPP2t hr oughout the rogt zone even whepGrgeH8/gDOSY Y
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foregoing are
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highly unsaturated fatty alcohol, ca. 12% by weight of ethanol, balance
water. : ' -
The APG compound used is the APG product marketed by
Applicants under the name of “APG 220 UP” in which the alkyl group
20 derives by far predominantly from a C4 fatty alcohol of natural origin
(active substance content ca. 65%). The fatty alcohol used as foam
suppressor/defoamer is the product marketed by applicants under the
name of “HD Ocenol 80/85". This product is an olefinically unsaturated
fatty alcohol of natural origin by far predominantly in the C1g1s range with a
25  hydroxyl value of 205 to 215, an iodine value of 84 to 89 and a solidiﬁcatibn
range of 6 to 14°C. -
This wetting aid is performance-tested as follows:
An area of grass with extensive dry patches was divided into two
plots of substantially equal size with comparable damage patterns.. The
30 ploté had the following dimensions:
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10 Evaluation of the two plots after 10 weeks produced the followmg
‘resuits: ' ' . . - ;
Plot A - no- chan'ge in the damage pattern, no change in the size of the dry
patches. .
Plot B - 80% reduction in the size of the dry patches, good recovery of plant
15 - growth in the regenerated patches. '
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15 3. A wetting aid concenirate as: claimed:. in claims 1 and 2,
characterized in that its APG content (water-free active substance) is in the
range from 20 to 35% by weight and preferably in the range from 25 to
30% by weight. .

4, A wetting aid concentrate as claimed in claims 1 to 3, characterized

20 in that it contains oleﬁniéally unsaturated Cq.24 fatty alcohols of natural
origin, more particularly at least predominantly Ce/1s fatty alcohols with a
high proportion of olefinic double bonds and solidification ranges below
20°C, preferably in the range from, or below, 10 to 15°C, as foam
suppressors/defoamers. |

.25 6. A wetting aid concentrate as claimed in claims 1 to 4, characterized
in that it contains olefinically unsaturated Cq2.24 fatty alcohols in admixture
with partial esters of saturated and, in particular, at least partly olefinically
unsaturated fatty acids with polyhydric alcohols containing 2 to 6 carbon
atoms and, more particularly, 3 to 5 carbon atoms as foam

30 suppressors/defoamers. '

N O
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6. * A wetting aid concentrate as claimed in claimb5, characterized in that
it contains glycerol nonool eate as the partial ester. 7. A wetting
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11. A wetting aid concentrate as claimed in claims 1 to 10, characterized
in that it contains ethanol, preferably in a quantity of 5 to 20% by weight, as
the viscosity controller.-

12. A wetting aid concentrate as claimed in claims 1 to 11, characterized

20 in that! its water content is 50% by weight or less, preferably 30 to 45% by
weight and more preferably 35 to 40% by weight.

13.  The use of the wetting aid concentrate claimed in claims 1 to 12 in
guantities of 0.1 to 5% by weight and preferably in quantities of 0.5 to 2%
by weight in the water used to water the plants.

25 14. Theuse of the wetting aid concentrate claimed in claims 1 to 12 for
intensifying the input of nutrients “and/or protection agents, such as
herbicides and/or fungicides, for plant growth in the form of aqueous
solutions, emulsions and/or dispersions. '
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