PATENT SPECI FI CATION  (11) 1 604 526 (21) Application No. 19157/78 (22)

Filed 12 May 1978 (31) Convention Application No. 797083 (32) Filed 16 May
1977 (31) Convention Application No 862691—32—F+et-27 Dec. 1977 in (33) -
Uni t€Td States of America (US) (44) Conplete Specification published 9 Dec. .)/
1981 (51) INT [err] AQ N 57/00 (52) Index at acceptance. CIB 3F1 ASE 31 b
316 504 506 507 .G (54)  CORRCSI ON | NHI Bl TED AGRI CULTURAL COVPCSI Tl ONS (71)

Ve, MONSANTO CC]VPANY a corporation organi sed under the laws of the State
of Del gware, United. States. of Arrerlca of th Li

St. LOM, MssourPMN’])hl Eiﬁaﬁﬁa dortgg X ay@gﬁgﬁhe
i nvention,” for whith wWe pray that a at:e%jt 2nﬁX Agggranted to us, and the 5
met hod b?:vvdg c@i Apnlksattool‘ﬁ’el rré% e p’artl cul ar'ly (gesg AN

by the 5 &R @Wi ﬁgwslttmte%?eh‘tam“ ﬁ‘ﬁt??iﬁventlon relates to tj NS\ Of

metallic ccﬂ‘?osiz)oﬁleldyma\ﬁv'e’e?u% agri c&:ﬁ#ﬂral conposi tions cog
active agrisl erﬁbnvpmtgme%ﬂpé%m“ onet. hyI enephosphonl

agri cul t ur 3% v (3ax Eibgult 27HPes. $HI fn or est er 10 - derivative \Hg e |
particualarl (1) Ynited/Siates efpAmerica(H tocége d ?hl bi ti on of QEps1 of
iron of zi nE"IS(Mi Somplepdpecification. B‘}Ph 53 | cul tural corrp-

wherei @ the aciily eNR@L.cAPINIFHIO | ngr edi ent ; ~an am nonet hyl enept
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conposi tion of a corrosion inhibiti ngCgMBQ AT IBFSa thial co ougd gr sal t
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' B ' o ' fx,yandz
wherem y and z: are each mdmdually 1 or2, and X is 0 or 1, the sum of X yturally

being 3. Also useful in the composmoras of this mventnon are the agricul
d esters of these acids.
C acce%tia:) l:e;statfllt?‘aag‘:'lcultural composition™ as herem employe{l mclll;,c‘i:zin wggllt':olrtt: ’s
25 ' écope herbicidal and plant growth regulant compositions. Whil g su::h : forr‘r,t et |
frequently formulated as dry powder compositions and used in thi ust
| arl:ntrfghage more commonly they are are formulated into solutions, emulsxon?, suspe:;tons
' gr dispersions for wet application to plant ‘foliage. These hqm%aorhn::l;tnon s
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30 te the concentration of the activ
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metal surfaces whereas depending on the spect ot re e oeentn the .
e : tion and the surface-active agent which may |
35 : ?or‘:tllilm:(t)r::l;llld to severe corrosion of metal surfaces will occur ‘when contacted . 35

by the aqueous agricultural tl:om;iosmm:lsl i
" The term “active agrlcu tural ingre T owth regulant.
functioning as a plant phytotoxicant oll; :mt ha;t) an agherblclde e

. any ingredient
Th}e pgrtxcular functlon of an active 1ngred1ent can



foliage. Normally, the dry powder formnul ations are generally non-corrosive
of nmetal surfaces whereas depending on the specific active ingredient in an
__aqueous liquid formla - e
esent in the 35 formulation, mld to severe corrosion of netal

\aces wi Il occur when cont’act ed 35 by the aqueous agrr cul tural .
positions. The term "active agricultural ingredient" as herein enployed

i nclusive of any ingredient functioning as a plant phytotoxicant -or as a
pl ant »rowth regul ant. The partlnmarzefunctlon of an- a,ctlve i ngredi eg¥ can
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expl osi on Muﬂf hu’& elaﬁﬂ tﬁa&deﬂdnc romus organi c
coat i¥gs, srmmmas ‘the 20 phenol i cs synt heti c rubbers al kysts, vi*hyls
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agri cul t ur ghis mektifed 69 Ssidn gr%es det achnment
or .degr adafor(mhﬁﬁxciuklec ﬁmtowﬁmmdmﬂg«:gﬂnhem osigio stadldi ndto t he exposed
et al surf t‘ et tfie!heﬁgnqu altﬂh@‘"ti rhalch tion.dt was fendithad 30
equi f retentron agrlcultural lty and equate inh mon of acr 1c corroslon Va5

g :’ obtai ed the addmo ueous " formulations
30 Tr abaneh InoRibth ﬁd{ﬂr aeimmt tafanwaedap@ le du.arawddsoforgam c sul fur
conpounds Matxve!y albamoun mmo:fbounﬂs%muqhmswne lﬂllm.dnﬂurl c acid and

1int 18

.nOt egwéhat ?r%’g%o salts of polﬂasnc morga meehsﬁl unc au ané‘tglrosﬁ\r;(%c cor Ed) UL
In s acid. Adequate inhibition of acidic corrosion-as measured by H, evolution: can be

obtained with a minimum of 0.15 percent, by weight of the thio. compound on the 3
- weight of N-phosphonomethylglycine. To insure long term corrosion-inhibition; it i
. is preferred to use the thio compound in-amounts of 0.3:to 3 percent by weight on !
55 the weight of the N-pliosphonomethylglycine or aminomethylenephosphonic acid 55 " §
' or derivatives thereof’ although the thio compound can be employed in amounts ds
high as 20 percent by weight based on'the N-phosphonomethylglycine. Not too
infrequently, aqueous concentrates of the herbicidal or plant growth regulant
compositions may be stored in the véndor’s metal containers by the farmer for
60 many months before being used and, hence, it is desirable to minimize corrosion of the 60
container to the maximum extent in order to’'prevent any possible leakage of the
concentrate due to tusting of the container’s metal walls. Amounts more than 5
percent by weight of ‘the thio compound can be:used. if desired but-no. further
commensurate advantage with respect’ to corrosion ‘is’ usually realized.: e
65 In the agricultural formulations of this invention, one can employ amomc, 65



I nstances even-functioned as corrosion stinulators (Chem cal Abstracts,

Vol une 35 72, page 206, 58134z).
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nercaptansy as well as the amoni um and alkali metal- thio salts of (jé)

i norganicc pol ybasic acids and the thio alkali metal salts are effective
i nhi bitors of. metal corrosion.for aqueous agricultural conpositions
containing as -an active agricultural ingredient an 40
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ani honet'hyl enephos &m‘%ﬁg&gﬂg T’olﬁ ﬁ‘;Pg‘:&@%ﬂl ﬁf&vat i v
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am nomet hyl enephos;j E‘ 0@%“&&?%“ surfaggciiye 36@1‘-‘1 aygthe pthexyisied mesoaniines oligs t he -
t hi o conmpound can &S 8yed i'n. ambunts as’ hi gh ‘as 20° percent by wei ght
based on the N phosphenonet hyI gt ycine. NagH 0800), Hf requent [y, _aqueous
concentrates . of the.herbicidal or:pl ant’ growt h. regul ant corrposrtlons may
be stored in the vendot s:- metal - contaﬁ‘ ers by the farnmer for:60. vomany
nont hs bef ore bei ng. used and, . hence @H@ﬁsq) ﬁb| e.t'omini.m ze:corrosion
of the *60 contai ner. to the maxi mum extent in order to prevent - any Jpossible
| eakage of tH& con b léa gontaining from abouy B tq wa&s gﬁd@ﬁ?@t‘ Egehal | 525
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usual Iy realized. alkane: moiety- whrltl:hthlh@ c}i@aﬂnted lftalr‘:ozfrmqnghh%gmwergdf?um| S
b} 1m. 1ng yarogen. evoliution under ine test condaitions

| nventi on, oré Can herei Yeg&.r %ﬂﬁaﬁ:ﬁ %kanelghxols paxg; cularly those co tamm&S or les carbon

1,604, 526 atoms in. the alkane moiety have a pronounce di Rferefaky, C

surface-active ageprte&rab]éheemplbj dlletna titicls hakiing freateid hansSachtbon atoms eh ©si tions

of this invengion F:“mﬂE k%“!;h'éa@dti(ﬁgﬂfwsa |he?ﬁecaf° gﬁ fm C 4

Cer bty g B o et ke T ﬁg.fﬁ{ie LT S

et hyl enedi am ne, qufah&e a:ar&gomdm&mtai\tmﬁbm ,ditRiols aseRdi Eer ry & ¥faBis aS

ropa thiol, . 1.4~ tane 1thlol l-
l'auryl di met-hyjam n utane 2-hexgﬂg 3-hexanethiol

nyristyldi methyl ammaaﬂemﬁe, lol q%e&maﬁmpxa ghd the
| i ke. Exanpl es of Euaﬂeeaman &mremtmfoadteamak memrl galts obthoalkamhioylaadnmnl um

chloride, alkylani pm-and potassium salts of ﬁyalkah

met hOSUl f ate. 45Exa”91TeénFt ala& ?ge angﬁ]ﬁaaﬁpéﬁiﬁgftﬁfﬁ Mﬁgﬁz‘znammomum 45

thiophosphate, ammomum thiocarbonate, sodium thiophosphate, potassium

: thlol;()hosphate, sodium dlmethyldlthlocarbonate and sodium thiocarbonate, which

unlike the alkane thiols do not contain in their structure an —SH group but

& nevertheless do inhibit hydrogen evolution to a major extent from steel and zinc
' 50 - surfaces. One can also add compounds such as sodium sulfite to the thiosulfate- 50

containing compositions. Although no improvement in the corrosion inhibition is

obtained, this prevents dissociation of the ammonium thiosulfate in this

composition.
The corrosion inhibited agricultural compositions of this invention, including

. 55 concentrates requiring dilution with water prior to plant application, contain from 55
5t095 garts by weight of an agriculturally active agent, from 5 to 95 parts by weight '

of an adjuvant comprising from 0.25 to 25 parts by weight of a non-ionic or anionic

surface—actlve agent, from 0 to 25 parts by weight of a dispersant and from about

4.5 to about 95 parts by weight of inert ltquld extender, ¢.g., water and from 0.15 to

well as 5 anp h'mnélptl E edl@o ltase@hlot hd., 3&m>m= jofjed-
th
gdt
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10 hydr oxyet hyl ) al kyl am nes where the al kyl groups are [err] derived
fromtallow, N, Nbis(a-ethyl-onmega-hydroxy)-poly(oxyethyl ene)al kyl am nes
havi ng an average of 3 oxyethylene groups, the alkyl being Cl4-C_ _ derived
fromtallow and (3- |auram dopropyl ) trinethyl amoni um meéthyl sul fate. Sone
@(OHIC surface-active agents arée the sulfated fatty al cohol s and the-_

e

ylaryl sul fonates. Representative of 15 the  sulfated fatty al cohols
t he. sodiumor |ower alkanol am ne salts of the 15 nonoesters, of -
sulfudic. acid with N-aliphatic l80esteol s containing from8 to 18 ca(_ly)n

atons. Th B IHsl ftiohd Ve uehys derrved from
t he al kyl %ﬁi{;}éi’ﬂgﬁ% iged%gﬁlﬁm%%ﬁ gﬁfﬁfﬁe‘-ﬁt eggf‘ﬁ-d tlig.pht halsﬁe

di phenyl , hﬂ\lphe nder rtot pravide diquidp prsn ine e, farml fobrsgl tlQm of the™
! m@gﬁfﬁﬁ °§m @E; jization of the

I‘ESU|§I ng stgF gt‘ °“s°'r:_m
sul fonhat i ocme _ r g.,l pri mary or secondary

am ne. Sone rhmdemmlmns ecaﬂttxonecmgamsd diged tfclrmubtlthat ed nmonoani nes
havi ng t hebrepargd gcgording to the ollowmg formula, all parts being by weight: .

25 wher %%f’tgo.? Bﬁ&"g')‘é il n&ﬁeg@lg?ﬁﬂn‘ét 8t I carbon atons and m

is apoint egersu to 25. erred.ani onic. surs‘ﬁte .activegagents are
‘the aliphati dnlahlmte salts of m)noal kyI ([err]) phenolegwuzene di sul fontc
aci ds. Al ofW#fe al kane thiol s and dithiols .cont ai nfhRfrom 2 to 16 carbon
atoms in tHR L@ BndRiraty Wik flin AR DEED watR T NRehaf 9raf Qkd OSI ON

i nhi bi ti onconegnerafienynile.38 parts @héantbtevie 95 patshebtaniandiithey dibtedri nating

- hydr &gen. %mlmmereﬁeeﬁ for fxd va@sw%nﬂmv@ swmaﬂqetpww Tesscri bd. The

. al kane ¢ SMESGEEN AT G ﬁ o el rﬁ%ﬁ&!é LA atom in the

 al kane n'olﬂat;ﬂ J o @/ithin txe:lnsuthb erefore,

pref erabl ealtlovmqbb lczﬂtwahehetsmmtéaehamo sbstmﬂi te thaminBofdby bon atonms in

- the &P kanefufitsl- é‘t‘;ye megglonyiof the steel ggl&?ﬁe Eﬂ ?%‘%‘r%" LG omidBe (IS and® hence,
are preferg e.vaﬁf‘"pnmd ihta! £ sket] GhdMeabd dRKiggand user

~di sconf Ortagrﬂ'\h&ril&’irﬂﬁlahéﬂ kasnmuteldunb theandker tcBEom mbntérge heol " are intended

to incl udefups /h °°" | “‘P githithfese conpounds.
Repr &3ent al[Yes f]lg °a k‘t,ﬁ%‘ esaz}’taﬁf,g?,v thi® i nvention
i nclude 1, tﬁe%rhﬁmﬁ int s cdtigh 6Fahd) Rl | -
pr opanet hligtoth-?ﬁlp!reb hetldtﬁiltall mtpo“ bcth @1 alcﬁetsnndﬂlsplalcesthc but aned| t hiol,
RO W Y e ﬁﬁ:@ srk i EN T
- 2- hexanet hiping t ane aneet hi- oI :
1- decanet hi olThe ci:rrdsndem&mfttlm adupoxamis déterntimedaljremmeetnb|de¢reas563present at isve of
t he al kal |m%§ta¢1 asétlz'!ls CRHPORT! lY@arfemt tign &t FQom 1§Mpera ‘;sfo F‘e t he sodi um and
pot agg um ‘gﬁ% gmgﬁggﬁ?sngw AMOHPB 2nd $Xrapeloliedhsii ol and
1- dO ecanet er- wa&& &iues/pre gired Sadeadiibed bupta sdCtontatamigithe 5 met al
thi o sal tsmgtiowlomp amine s gbmmomqmmcmeam ctivpagtiqubival f at e, anmoni um
45 thi ophog‘g ;‘!—t*s mgﬂn ff Eﬁt’@?{h uat gf"g"{t‘jl‘t? bhate, potassium
t'hio nedS4? as th| oca JONat e an Sodi umt | ocarfyonat e,
V\/nICh unli ke the al kane t hi oIs do not contain in their structure an -SH
group but neverthel ess-do inhi bi t hydrogen evol ution to a maj or. extent from
steel and zinc 50 - surfaces. One can also add conpounds such as sodi um
sulfite to the thiosulfate- 50 containi ng conpositions. Al though no
| nprovenent in t he. corrosion inhibition is obtained, -this prevents
di ssoci ation of the ammoni umthiosulfate'in this conposition. The corrosion
i nhi bited agricul tural conpositions of this invention, includi -ng 55 -
concentrates -requiri ng d| I ut|on W|th water pu or.to pI ant appI i catiom,
'contaln from 55 C
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5to 95 parts by weight of an agriculturally active agent, from5 to 95
parts by weight of an adjuvant conprising fromO0.25 to 25 parts by weight

of a Non- lonic or apionic surface-active agent. fromQ.to 25 parts by

wei ght” of a di spersant and from about 4.5 to about 95 parts by wei ght of
inert liquid extender, e.g., water and from0.15'to 4 LC(
1,604,526 . 4 2 parts, by wei ght of a -
suitable thio corrpound The conpositions are prepared by mxing the active
ingredieqt, the t thl o] corrpound t he surfa¢gomg| ve agent and the liquid 5

ext ender to, provirde tTourd—TONMpPUSTtTONS T the form o1 _solutions, |

suspensi onQ,_, di spersions or enul sions. These |iquid conpositions

i mredi atel y” prior 5 to appljcationto plants are diluted with water as
required to obtain the desiyedg |52 gms: er bi ci gl §>§ant growt h
regul ation). For determni réolﬁyd 8%%36% |¢§b§§ conceh g ifquid -
formul ati ons were. preparecEg%t d|n to the follow ng_ formyl a, -all parts

being : by weight: Monoisopi p%ﬂf@%@&%éﬁﬁgh%hor@@@ﬁ :J?Eyc' ne. 41

parts 10 - Surfactant - @ o'o‘ddo’c’ddb'dc' ' ogssces -_ - .15
parts - 10 I nhibitor : Ll
part \Vater : nent 43mparts The

It m*ed‘%’?l?‘?t&t%? to acPRROSHPRY use
mcentrate to 95 parts water and the diluted
for hydrogen evol ution and corrosi.on
characteristics. The 15,_,@?% leppeentrates are nornally nore corrosive
to netals than the conc Hyaireas e cxel aibi on wagAeaxEed accordi ng
to the follow ng procedure. A rret al .coupon- (mld steel or zinc) was

hori zontal ly supported within thg nmouth of an inverted plastic funnel, the
support being toothpicks fastgned to the rimof the 20 -+ . funnel. The

di mensi ons of the steel COUpO@ﬁr@q%-@qGﬂX 1.4 cnx0.6 cm the zinc 20
coupons were 3.2 cnxl.4 cnxO & em¥ THe* Fifhnel assenbly with the supported
metal coupon was placed into & 240 ml beaker, and enough dilute liquid
agricultural fornulation was pourfed into the beaker to-conpl etely subnerge
the funnel. A 100 ml conical graduated:glass. o_gntrl fuge test tube was
filled vith the 25  fornulatiqn, the end ofgthe tu@e was then finger

seal ed,. inverted and pl aced over|. 25 the nee—ckwofcthegofunnel Ii/dr ogen gas
evol vi ng from attack on the netall coupon. b_y t-gt-é fg) on EB&ends |

upwar dl y* wi t hi'n t he comkcal sec& on ofo§@°ft:gm
neck and finally into the test:
liquid fornul ation. Théarmount »Sf coI Iéét
graduati ons 30. on tHhe test '_-_tu_be._ '§
mai nt ai ned at room tenperature 30 d’ur%ﬁ@_ﬁ,
corrosion rate of the coupons-wag determire 'd'—B
steel and: zinc coupons in a .giadn.
hours and then neasuring vei gt
extrapol ating the 35 resig g SERFESEE

35 Water-diluted concentrat egfﬁ) ' et ast destritbed supr*a’fa'nti’fc'ont al ni ng
t he nonoi sopropyl ani ne sal t BLESHpR&sbhononet hyl gl ycine-as the active
agricul tural | e : , S : o
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i ngredient were nodified by the inclusion of various thiol
surfactants as stated in subsequent Table I.

conpounds and
Test data reported in Table 1

was 40 obtained at roomtenperature _ ~
—40—T1, , 526 5 6 ' *
1,604, 526 6 1, 604, 526 -
7 tSurfactant "A" is.a non-ionic type surfactant conprising:an ethoxylated
- tal LOw am ne having the structure wherein m has an average val ue of - between

15 argl 20 and R is aIkyI

havi ng 104,526 aver age nunber of- cargpon.@rons of

abouT—T7-17%"

type surfactant conpr|m
nore by wei ght of a nonﬂ
disulfonic acid and ypgt
products of phenox héﬁze
al so an ani oni c su tang
al cohol .sulfate;. 3§
in Table I shows that @I
(Experinments 4-9) and tHh
(Experi nent 10)uwere 180
hydr ogen on 15=eesgggs
exhibited the IéwegEsgor
i nhi bi.tors bei nﬁﬁ,ﬁ@sv cg
(Experiment 33)3.5

nmetal salts of &RzENT S
t hi osul fate (Expernents
(Experiments 24, 25 and
.32) and sodluntdlnetold
I nhi:bi-tion of corrost:
evol.ution-is adequat €& P
sodi um 25 t hi ophdph
formulations.in netal c4
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derivatives is disclosed in "Research Disclosure” publication nunmber R
15334, published January, 1977 by. Industrial OCpportunties Ltd.

Homewel | - Havant - Hampshire P09 1FF, United Kingdom According to said
publ i ¢ati om, when herbicidal formulations. containing

N- phosphononet hyl gl ycine or its derivati ves 35 ° are diluted for

appl i cation purposes with hdard water, i.e. wat er contai ning calcium 35 m[é
nmagnesi umions in the range of from 100 to 20000r nore parts by weight

mllion QH'ts by wei ght of wat er, t he di '1%&?5125 or rrul ati-ons have di m ni shed

her bi ci d ettt oS m.m aIC +o—tiresanme—tormutatons drtutedwrth

dei oni zedfwat er. Tth‘ﬁo ﬁi.‘fagg H;ta?r‘%%ft‘*lg'gc type sydeetant comepsing ancsthoxyiateflay g

wat er dil uted 40 Jrnulations to restore the. her bici daI

activity and recomrends the 40 amount ofCHyCH,OxHaci d be at | east

equi val ent to 50 pericent of the calci or magnesiumion to as nuch as 200
percent or nore of “stch ions present the diluting hard water. The wei ght
ratio of the N phosphononet hyI gI ycine co 401{10;,,@1 oxal i c aci d ranges from
to 10 pdrts by wei ht -of the yci ne conpound E) parts by
wei ght of oxalic algfeinay E\/ %f g‘ibgat'%“el&f 5 dc%?r”r“ﬂsﬁ \?e““‘d’fhﬁ"’r“éﬁ“ 45

surfaces. As emonsY S A florid typd ABME&tant GOprEHR R FRAS whikh. t e

nornmal cCorrosive aetersges abbum&ﬂ@bncmtat:mdre(mweigmfsmbﬁ ®pylsmipasaltof aCj,ori | y

i nhi bi ted when a tH# Ws e'ngﬁm ag Fmahv%% parerat by weighti At i on.
That the use Bf thi ggsja rggﬁ’erﬁc g etﬁ&ﬁ Qﬁhﬂ@ sé.lﬂofa 10
her bi ci dal COTPQSdohbIGIFate;(T)_3) OSOMHNICHIOH JOH)5 2l

N- phosphononet hyl gl yci ne does not 50 sigHficantly di m n| sh post - ener gent
her bi ci dal" activity o;,,vtelennggrrpoa tion is quite evident fromthe data
presented in Table 11 £ post energence killing of quackgrass using

formul ati ons descr i bekhspeatidmdéfl the Hata lp mseigedﬁn blbrTBM\ﬁ thattau the w@sted dikareo 18.

The experinme 4 ?‘“ . s
S T .

formul ati ons were pisaldvddvattﬂ per seg(Experiment 33) 604; 526

QIR AL b s ygxggga;mnm;ft e

a greenhouse 2%nd ohﬂs%d p
and 26), sodium thiocarbonate

her bi ci dal forrrulatsdmnt 'g
) 3 sad sodiﬁmtdimethyldtthtocarbamate (Experiments 27,

Pl ant Response. fue
Rate . = 12 Days %@?9)&-1 ion of corrose&rhoa' Yegyivas only fair. T i hthﬁwn of H,

kgl h)* e Tr ea ﬁl adequate for safe giorage o mnomum thiosulfate, the sodlum o
(1 %2 25 gh ]f.;, and tht=i sodlum iocarbonat ited formulations in metal cans, 25

. s and other metal equipment, -
0.56 : Expenment 11 involved a herbicidal formulatno@@ntammg in add@ﬂc@ tothe
40 2 dodecang gnhtbltolr, the %gres;‘eﬁcehof ol)‘cahc act;il tf_lfljg%mount equa}. to thegg

tof t op. t of N-phosphonomethyigly: e use of ox

0. 56 : 30 99 dl in herblcl ty ngﬂat s contain N-phosphonometh lycine orihh 30
1.12 99 denvatweiEs dlsclosed in *“Research Disclosure” publication number RD15334,

% ublished January, 1977 by Industrial Opportunities Ltd., Homewell- Havant-
ampshire PO9 1EF, United ngdom According to said pubhcatton, when
herblctdal formulations containing N-phosphonomethylglycine or its derivatives :
35 - are diluted for application purposes with hard water, i.e. water containing cal¢ium 35
or magnesium ions in' the range of fronr 100 to 2000 or more parts by weight per
million parts by ‘weight of water, the diluted formulations have diminished
' herbicidal activity as compared to the same formulations diluted with deionized
g water. The publication teaches the use of oxalic acid in hard water diluted
40 herbicidal formulations to restore the herbicidal activity and recommends the 40
' amount of oxalic acid be at least equivalent to 50 percent of the calcium or
magnesium ion to as much as 200 percent or more of such iotis present in the
diluting hard water. The weight ratio of the N-phosphonomethylglycine compound
to oxalic acid ranﬁes from | to 10 parts by weight of the glycine compound per 1 to
45 10 parts by weight-.of oxalic aci Oxahc acid is known to be.corrosive of iron 45
surfaces. As demonstrated by the data in. Table I for Expenment 11, the normal '
corrosive action of oxalic acid -on iron surfaces is satlsfactorlly mh:blted when a
thiol. compound is present in the herbicidal formulation. . - .
. That the use of thio compounds as inhibitors of metal corrosmn in. herblctdal
50 composmons containing an -amine salt of N-phosphonomethylglycine does not 50
- significantly diminish post-emergent herbicidal activity of the composition is quite
evident from the data presented in Table II on: the.post-emergence killing: of.
quackgrass using formulations described in Table I, being Experiments 1 to 6.and
. 16 to .18. The experimental formulations were suttably diluted with water and-
55 applied to quackgrass plants established from vegetative propagulesatarate of 187 =~ 55
: liters per hectare. Plants treated with the expenmental formulations were placed in .



0. 56 99 0. 28 60 4 A Dodecanet hi ol

1.12 98 0.56 98 20
0.28 45 20 5 B Dodecanet hi ol —~
1.12 99 0. 28. T 70 ' 6. C Dodecan¥t hi ol
99 25 o - _ ' Lo
i. DB 99 25 0. 28 516 . . A,
fponi um t hi osul fate . 1.12.. 99 0. 56 . .98 0.28
C 17 B sy unt hi osul fate 1:12 ¢ O .99

30 O~56— ——50—0-28 ———6618 o ATTTOTH. UM

t hi osul f agegrpe.nhous& a#d 1observed - and rec.o;Qgi 32 slgys aftgr _t{gatmegg-v@g ..tl.xe S

0. 28 . ”_tf'_-c"dal fggruldtion. . 35« Anpunt of monoi sopt opyl i ne salt of

N- phosphonaonet hyl gl yci-ne appl i €CABE Ilhectare. I n order to determ ne what
effegt on post-energence herbicidal activity woul'd rgauf 'egwrggen the quantity
of thiol inhibitor in a herbicidal fornulation contaid4

MoNOI SORkpefMen. ne .sal-t -of .N-phosphononet hyl €i ne ad DapeAfact | ve :

i ngr edi eNambet) waSuifastanbased Wehibijorf ol d beyonkehMat r edutatreentyf or adequate

| nhi'bi tTom, ofhydr oggn-- evguougl on and netal cof [;pSi on, tWys cont r ol

formg ati ons, were prepared, one containing prgs ously deggribedisurfactant
"A" and the ather. surfactant "C' according to0.2he -follo#ng formula, =all
parts being by weighB: 45Nome. . - Monoisopropyllamine “safd. of
N-phosphononethyl - -~~~ - . T ABGRY ycing 5 - .
41 pmwrts Sarfactant'C:. Nome . .- .. - . TLI2oi. . . 99 145 parts
Wat er . PP ' 0-;?% 49 parts The .
formul atiops. were then did uted s ih water an uf fici engg addi ti onal 50
surf act ant Hadded' to the 'di%%‘ggetmgfr mul ati ons Xiéy the “sur ?ac't ant to

cons2i tute in each 50 instance -1 percent by -0 ght :of 't A% di | ued ,
formulati oA. The amoBnt -ofPedetagsthigsed. t o prephlZ the il §ed formul ations
was so adjusted that- each diluted fornulationggsguld be spgay applied to the
pl ants at § common rete ofDdbentthiobr s per -hect.td e, even -t bdugh the anount of
acti¥ ingredient in each diluted fornulat i-on(é- s-mai nt alhed 552 . at

di fferent vel s. Theg" anqg,' Nk Lhi-ak.d nhi bi 19§ in" eachggli | uted

f or mil at i o'ln(_’e_\'/va__s' - 55 g_l._'so' ad] u%ﬂ%{béuga%% nt ai np:s6.const.ant 9gppl i cat'i oni df

- 4.48 kil ogr.anms. per- hectare when the. diluted f®2&ul-ati-on s spray applied

L at 137 1itBrs peri heBtar e Ammenigm thipswfits or nul ﬁon_s “(wi t B2 and vm'3¥hout
inhibitor).- were sprayed on 3 week ol d greenhgbge gr own gdghnson grass® and

quackgr assignd the observatmmafumthidsafaeer bi ci i 60 .-~ 84 fectiveness
repor t ed in Table |11 were made 28 days | at e-rg-;g- RS 6Q,

*Amount of monoisopropylamine salt of N-phosphoriomethylglycine applied
~ - In'order to determine what effect on post-emergence herbicidal activity would -
résilt when the quantity of thiol inhibitor in a herbicidal formulation containing the
40 monoisopropylamine salt of N-phosphonomethylglycine as the active ingredient 40
" was increased many fold beyond that required for adequate inhibition of hydrogen
evolution and metal corrosion, two control formulations were prepared, one
containing previously described surfactant “A” and the other surfactant “C”

according to the following fo;_‘mula, _all' parts _b_eing by weight: -

45 . Monoisopropylamine salt. of N-phosphonomethyl- C 45
. glycine ' _ : - Co .- .. 4l parts ‘
. Surfactant . S : 15:parts. .- . e
Water : R Lo - 44.parts T

- The formulations. were then diluted with water and sufficient-.adc‘iitional :
s0 surfactant added to the diluted formulations for the surfactant to constitute in-each 50 5
instance 1 percent by weight of the diluted formulation. The amount of water used
to prepare the diluted formulations was so-adjusted that each diluted formulation .
could ge spray applied to the plants at a common rate of 137 liters per hectare, even
: though the amount of active ingredient in each diluted formulation was maintained - . - :
55 at different levels. The amount of thiol inhibitor in-each diluted formulation was 55
- also adjusted to. maintain a constant applicationiof 4.48 kilogranis per hectare when :
the diluted formulation was spray applied at-187 liters’per hiectare. The diluted
formulations (with and without inhibitor). were sprayed on 3 week-old greenhouse.
grown Johnson grass: and quackgrass and the observations as to. herbicidal

60 effectiveness reported in Table III were: made 28 days later. - o 60



9 1, 604, 526

9 TABLE Il % Inhibition Fornulation Rat e Johnson
Surfa(}anf lnhibitor (kg/h)* G ass Quackgrass 5

A - None 0.28° ~ 100 100 5 A _—
None  * 0.14 65 _ 98 ‘A - None :

0. 07 - 35 . -25°A ’ None™ ' 0. 035’ : °/
0 20 C None 0. 28 95 . B
100 10 \_ - ¢C * - None  jems O.14  60- g

95 _ 1 NoTe—— e g gy L gy I

< NS None 0. 0gBARLET 0 '. 'V'Ingigiﬁé |
Cct anet hi o\f’r- 0. 28ormulation 85 S 1@QteA - Johnson i et anet hi ol
0.14 55 Surfactant 65 15  Inhibiték = - . (kg/h)* Oct @t hi olQuackgrass )

0. 07 3Q ' 15— : 45—A— —Cctanghrot—

0.035 % Aoc :}f}ggg Cctanet hiddf - 365 0.28 '® 85

75 C Cctgnethiol - None. © 0.4 00735 - 35 - . 452€ :

Oct anet hi ol éo. 07 = E_@: 3’%20_' o (é C 1(2)8 .
Cct anet hi ol 5 - 0. 035 : o @ ZRUA oy

1, 12- Dodecantdithiol & 0.28 . Nofgy. - %dé A -%0 1R 10
12- dodetanedi thiol C€O0.14 - ~'Bépe o O9@OAS T T 0 20

1, 12- dodecanedi thiolA .0.01 . 'gctanethlze S :_;".-g;1 5°A _§5_; .'_%02 g

1, 12- dodecangdi thi ol 4 .0.035 Qotanetiig * ° -~ ™15 25 o 0 «C 93 i

1, 12- dodecanedi.t hi ol A 0.28 Octanethi®dd = - .00890.. - 9  25:C: 0

1, 12- dodecanedi t hi OI_g .0.14 - -_'gggggzﬁgﬂ o jg.%io_'_C_' gg Zg

1, 12- dodecanedi t hi ol ‘0. 07 S TR+ - {0 N RS- S -

1, 2- dodecaneb t hi ol S 0.035 83::::1,;% o --,’8: 9. *'.Am&grt,::c)fi-- "—".-38 20
nmonoi sopropyl am ne salt of Ni,hDedecarditksiny| gl yo28ne -appl9bed 30 - 100 per
hect ar e. - A 1,12-do e_car_ledithi'ol' - : -0.14 - 60 .. !

Although the amount Rf thiol [i5feSEaostitiol acti Bli ngr edilgnt of “t %3 |
formul ations2slescri bed i n Tab)ipdddetanediti@Rd from2864: 1 agsthe-0.2@0kg/ h rzge
to a high of 1312:1 €t.the 0ld38odeegnkdithiale of &eldi ve i ngbedi ent, 78nly a

sl i ght dimnution -of..ghe_r.bi...ci. «H%j eF%g;F%heS'sf” 35 obser %d cand tifs

occurret principally at ratios o FRr O nhi bitor-35... “to active

i ngredi ent-.or, nore tHamohfdef monoisopropyfamine salt of N-phosphonomethylglycine aiplid t hough'
t he inhi bitoPOefficacperdrectprer i ous thi'o conpounds was exenplified with th¥®: .-
monoi sopropyl am ne sa{ifoudhiind kRS % amt-nv] gl yei-ne. & .- .

Cubst anti a1 Ty 51 M st e AR MR LS by Tl buaions
conpound as her ei rthe Q03T kgh egte of gctive rimgredient,vinfsha siighh dimigdilon of hendicidebt er s  of

N 40 th%pho%‘%nggr éﬂbf(f!é"egll% thisoceyseed pripcipally atratigs of thiql inhibitor, r o
di sclosed in"U.S. "4lxiifahghithe Mbibitar Hidac dvarma._iose&ﬁp%umdva@%wpﬁﬁwcI u
but are not |imt ewitl chet mendisoptopylamine -salt: ‘of N-phosphonomethylglycing 'in Table 1,
. substantially similar corrosion inhibition can be expected when a thio compound as
‘hérein. disclosed’ is admiked ~with other salts -and esters of * N-
40 phosphonomethyiglycine such as the alkali- metal salts' as are disclosed in U.S.
fl_’aﬁent. No. 3,977,860. Such salts and esters includeé but are not limited to the
ollowing: : :

monocyclohexylamine salt of N-‘ﬁhosphonomethylgly'cine s
_ di(methylamine) salt of N-phosphonomethylglycine
45 di(dimethylamine) salt of N-phosphonomethylglycine
di(ethylamine) salt of N-phosphonomethylglycine
di(n-propylamine) salt of N-phosphonomethylglycine

&
' di(morpholine) sailt of N—phqs'phonomethylgl%cine
. mono(stearylamine) salt of N-phosphonomethylglycine - .
- 50 mono(tallowamine) salt of N-phosphonomethylglycine
s _ mono(methylbutyl) sait of N-phosphonomethylglycine

mono(butylamine) salt of N-phosphonomethylglycine)
n—dib:(tiylamine salt of N-phosphonomethylglycine
~ n-octadecylamine salt of N-phosphonomethyiglycine

55 "~ 'methoxyethylamine salt of N-phosphonomethyiglycine -~ -
ethylenediamine salt of N-phosphonomethylglycine Ce
dipropanolaminé salt of N-phosphonoinethylglycine
chloroethylamine salt of N-phosphonomethylglycine
-phenoxyethylamine salt of N-phosphon'dmethﬁ'lg'lycine

60 - mono(triethylamine) salt of N-phosphonomethylglycine

: mono(diethylenetriamine) salt of N-phosphonomethylglycine

S
40
45
50

55



nmonocycl ohexyl am ne salt of N phosphononet hyl gl yci ne di (net hyl am ne) salt
of N-phosphononet hyl gl yci ne 45 di (di net hyl am ne) salt of
N- phosphononet hyl gl yci ne 45 di (ethyl am ne) salt of

yosphononet hyl gl yci ne di (n-pr opyl am ne) salt of N phosphonorret hyl gl yci ne

br phol i ne) salt of N-phosphononet hyl gl yci ne rmno(st earyl am ne) sal+#t ‘of

fpsphononet hyl gl yci ne 50 nono(tal | onami'ne) ‘salt of .

pAosphononet hyl gl yci ne 50 rmono( net hyl butyl) salt -of

- NF phgsohonorret hyl gl yci ne- nono( butiydogsisne) sal t of N- phosphorrorretl@yl glyci ne)
n-di butyl'am ne ondL oot € Nn-octadecyran m—rsalt of

N- phosphonome BT EPEY AL e o NP RSP E Y avine ol t of | %

N- phosphononehhyd:glli,tesﬂeofN-phos honomethylgiycm 5 et hyl enedi ani ne salt of

N- pho phonone elFl met Wneof N-phosphonat net hyl gI yci ne

chl or et hy! an‘ag % ﬂf %: ENEte phenoxyet hyl amihe salt of

N- phosphonone .yﬁlsﬂeo -phosphonomeﬂi?l ¢ et hyl am ne) salt of

N- phosphononetised ! yali ¢ofcN-p: hg;pllll%!:lomittl‘llyllgliytzt:; 60 .rona( di et hyl enet rianine) salt

of "N ghosphon i sk o pieisienalteie

lelyciné.
1, 60‘* 526 - g tassmm salt ofN-phosphonome kﬁé o1 sopropyl am ne- Sa|t of®

N- phosphonorre sanleofrm ml t .0f N phosphonorret hyl gl yci ne
nmonoet hanol ar’ddlh@" F%“ {1 ne nonoet hanol am ne-salt of

- \-phagphononehy § a:ﬁ. el einile

phosphonorre gpﬁbspﬁmﬁﬁ.amga@ hosphonorret hyl gl yél ne .

di sodi.um sal ﬂ:rruthyl\leh omethylglycmate geyci ne tr| SOdI um sal t -of
N- phosphonone : 10 nonopot assi um sal:t of
I\I—ph%phonorreg h"%mﬁ,ﬁ% sphosel etb’éﬁ ginate, al t- of N-phosphonomet hyl gf ycine -
di pot.assi um Sa-lbhty "qp aropiethy lyeihityl gl yC| ne. .dilithium sal t of

0

N- hosphononet met v gc‘“ate nonosodi um salt of chl or ot hyl

h .
N- phagphononehlas etﬂ%,tg aattﬁl- phosphonomst hyl gl ycinate di ?gat hyl
N- phosphonorretlﬁydqu '.Mp@nemﬁwglmmsphonorret hyl gl yci nat e 2-chlor oet hyl

N- phosphonone t hyl gl yci nate
20 n-butyl p&e&%%@m%ﬁ“%ﬂ“‘“ S aﬂ“ﬁ%&i‘l"ﬁﬁéﬁmﬁmwﬁhyl ol yci nat e
| cycl ohexyl sﬁ#@b@&pfﬂm ppundsate L

©30 nitrilodi (acetic acld) (methylphosphomc acid) T 30
’ . trls(dlmethylammonmm)munoacetate N-methylphosphonate _'_' R S
trisodium iminodiacetate N-methylphosphonate - '
. tetra(dimethylammonium)aminoacetate NN-bls-methylphosphonate ,
_ 2,2"-bisphosphonomethyliminoacetic acid ' :
35 .. . dipotassium iminodiacetate N-methyl-0-potasslum-O-ethylphosphonate _ 35

N- phosphononet ? alt.of hethyl

Data on h dro%en evolution and corrosion inhibition by dodecanethlol for
several agricultural - formulations containing as an .active. ingredient N-
phosphonomethylglycine or _salt  or ester derivative _ thereof. or an

. aminophosphonate compound are tabulated in Table IV. The formulations used in

40 Table IV were. of two types, liquid and dr{ powder. Expenments 34 and 35 were 40
condl\lxcted ‘on hqmd formulations of the following composmons all parts bemg by '
weight: . .

£ Experiment 34
Di-(moniosopropylamine) salt of N-phosphonomethyl- .

45 . glycine . ' Y .4
Surfactant “C” L A b .

Water o _ R _ 44

. Ex enment 35 ,
Dt-(monmsopropylamme) salt o N-phosphonomethyl- _ U
50 glycine . 417 50

Surfactant “C” - : . o o 15_ ¥
Dodecanethiol : . : S
Water oo ] s 43
The dry powder formulauons, Expenments 36 to 47 had the followmg
55 compositions, all parts being by welght . . . . 35
Co Experlment 36 . o
Disodium salt of N-phosphonomethylglycme T - 18 .
Surfactant “D” o2

Urea S L 200



n-octyl N phosphononet hyl gl yci nate 25 n- decyl

N- phosphononet hyl gl yci nate 25 n-dodecyl

N- phosphononethyl glycinate Representative but not inclusive of the .

am nofhosphonat es described in U.S. Patent No. 3,556,762 and which in

aqueous formul ati ons cause corrosion of metal surfaces are the follow ng@

conpounds: 30 . nitrilodi (acetic acid) (methyl phosphonic acid)

30 tris(dinethyl anmoni um)im noacetate N-nethyl phosphonate trisodium

i m nodi Ut at,_p N-yret hyl phosphonat e tet ral(mggt hyl ammoni um) am noacet at ey

N, N- bi s- et tryt }JIIUD}JIIUIIH(E 2 2= ,5 "lﬁ'}:jr? pmomomect my

i monoaetig acid 3§ cetate

N- et hyl - %& assi um. mmﬁyxﬁ ﬁkg’ﬁhsgﬁgitogl x&g{g ta on hydrogen e\7/;pl uti on and
corrosi on inhi bi tDodﬂcbgetldojdecanet hi ol for several ~agricul'tural92ormnul atigns
containing a$ an actVtsa q%kég -bagrsgbioBhosphononet hyl gl ycine  or salt f
ester derivative gidereof or Bm nop osphonat e conpound ar egqbul at ed in
Table I'V. The fornul ations used in 40 .. Ta?le I\/_Were of two.types,
liquid?®nd dry po 40 condu gd on I|qU|d
f or mul at i ongg of t\lgja'}cgﬁ"{m alt owh%’oémfmmg{g% CI"F' parts bei ng" b)9/§WEI ‘ght: 19 - .
Experi ment 34 Di- (lmml osopropyl am ne) salt of N- phosphonorret hgd4 45

gl yci ne Experiment 39 - o410 - L 45
Surfactant "C' ' - 15 :

alt of N- thylgl
44 Experiment 35 @u n{%‘f%‘]’)gop?% v hoﬁ?a “Sar ngf N—phosphonomat hyI 50
glycine = . 15  4Dodecanethiol — o - . -.50- St?rzf act ant 1&g

15 Dodecanet hi ol Wat gFea g°mP{°K(_2’{p:¥tts thiol) ' -
43 The dry powder & M. a"tmpexs( BX "’e‘ﬁ"ﬁents 36 to 47 had the {40_;1 I OWI ng 55 .
' 55

conpositions, all parts being by wei ght

Exper | ment 3@ D S q;':olilar;llgt?l Isalt off N-Nhgspl(i)onomethylglyclﬁgl gl yCI n.e : 7 - 7%0
Sur f act ant ctant “D” 2 Ur -
20 LI 1, 60 r&é ' ' ' o
11 Experi nent 37 D sodj um sal t. “of N- phosphonct)mat hyI gI yC| ne L
"y - 'Experiment 4 T o
78 Surfactant "D Dlpotassmm salt of N-phosphonomethylglycme ' S 877 2
Dodecanet hi oJs - Surfactant “D” . - L R82 s 25
U ea Corrpl ex (2 1qmé¢aaetmbi-94) ' LT 92 -5
Urea complex (2.1 parts thlol) o B LT
(7.1 parts urea) .
. Urea SO e
30 Experiment 42 . ' ' 30
N-phosphonomethylglycine : 64.4
Surfactant “D” _ 2
Urea : 33.6
Experiment 43 : -
35 N-phosphonomethylglycme ' 64.4 35
Surfactant “D” . - : 2
Dodecanethiol — : 92
- Urea Complex (2.1 parts thiol) ' .
: _ (7.1 parts urea)
40 Urea o : 224 40
Experiment 44
2,2-bisphosphonomethyliminoacetic acid _ 51,
Surfactant “D” 2
. " Urea a 47
45 _ Experlment 45 - . 45
-2 2'-blsphosphonomethyhm1noacetlc acid -~ - 52
Surfactant “D” 2
» Dodecanethiol — . 9.2
Urea Complex (2.1 parts thiol) '
50 (7.1 parts urea) 50
Urea 379
Experlment 46 .
Monoethyl ester of N-phosphonomethylglycme 86.3
Surfactant “D” 2

.55 Utea ' 11.7 55



(7.1 parts urea) Urea

10.9 Experinment 38 Di ammonium salt of N-phosphononet hyl gl yci ne

74.6 10 Surfactant "D

2 ~ 10 Urea o - | -t
123. 4 _Experinent 39 Di ammoni um'salt of N phosphononet hyl gl yci ne o
74. ?éu factant "D ' : T .2 15

Dode et hi ol -

9.2 -

--15 Urga Conpl ex (2.1 parts t hi ol ),{,,155439_6 Conplex (7.1 parts urea) ;Yreas

14. 3 CassromTs /Ci ne
89. 7' Surf a%@n%%t_hyPcster of N-phosphonomethylglycine =~ - =+ 8.3 " " Ao
2 Uea Dodecanethiol — o - g ;¥ 8.3
Experi ment 41 UrkqpOémysied @mpass thidf N- phosphononet hyl gl yci:ne--:
87.7 35 Sur f act ant{(7:1[parts urea) ' B 5
25 Dodecandiol - S 25 9.2 Urea
conpl ex (2.1 gaddcant PCOls)as provibuilpdseribenca) U ea . .
1.2 30 - Surfactant “D”, an anionic suffictant, isEx pemplex;of. sédium dioctyl-
30 N-phospHUMSHEaet gl ycine . 5 7 7 T LY 644
Sur f aggt ant " Dixoer : L ... 2 Unea
e periments 34, 36, 38, 40, 42 and 44 were control experiments containing no * 152
33. 6 Exper iiihi%ifor. Ekperitents 37,_,35#4@%&05_\_%@&?»&05 fgfindlgtions containing ’
© 64.4 a compRR ofyrdazand shodecamythiol. Alkane thiols such as dodecanethiol are : S
2 Dodecanef® sg;xt_‘mlly water insoluble and although a surfactant is an ‘aid. in. ‘effecting 9.2 Uea
' d ion of hﬁgf,hiﬁ' in aglt:eous formulation, it has been found that a solid -
Conpl gx ( 2.compréx sfurdaind| }tr;fgxtf alifiikahe thidt when ived with a-drFixture of 15 _
22. 4 the actividingredtient iandsurfadkdnt 2nRincdsi dispérsibilityafi threghiblyih aquemsacet i ¢ aci d
51 Surf act #gticuitpral formulations and ‘minimizes separation of th¢ thiol component. The 2 Urea
47 45 complex dissolves readily in water to reform tm%%p&émthi&]%with the thiol )
. being finely dispersed and remaining in susg_‘_ 5 irea-{hidl complex is :
45 2,3 - hi SpdberAIDY DissoRingYhe ARANETME Io Aol Such as jsoctane and mixing the 33
Sur f act ant solfition.at room temperatuie with sufficient urea prewetted with methanol until 2 '
Dodecanet hithf urea increases in volume; the reaction is slightly exothermic. The molarratioof g 5> ) og
urea to alkane tg;gbxsid o[éodqrm the complex is proportional to ttﬂol’s chain -
Conpl ex (2 lengthVelng at :1 fop flkane thiols containing 6 carbon atonis,/10:1 nilslfér Ur €a)
50 25 -+ dodecanethiol and about 16:1 for thiols of 16 carbon atoms, The solvents used in - 25
the reaction are removed by washing and 'dainf,_' ‘The corrosion experiments _
- reported in Table: IV were all conducted with the liquid as well as the solid type 3
- formulations having been diluted with water in amount corresponding to normal
) - application dilutions, namely a dilution that would apply per hectare 2.24 kilograms S
30 of active ingredient (calculated ‘as N-phosphonomethylglycine or 2,2'- 30 :
. bisphosphonomethyliminoacetic acid) at a spraying rate of 187 liters per hectare. ' ®
3



Ur ea 37.9 Experinment

46 Monoet hyl ester of N-phosphononet hyl gl yci ne 86. 3
Surfag,sm'r - 2 55 Ur ea
11.7 ¢ ~ 55 12 1,604, 526

12 Expetinment 47 Monoeth
86. 3 Dodecanet hi of - )
Urea Conplex (2.1 parts thiol) 5 _
5 Uea v 13 * , 1,604,526 2.5 13
Surfactant ."CT TS as previously descriped. sSurtractant D, an antomnc
sufficianty_.is a conplex,ffesedi Wndi agt W - “Sukfqosucci gatg. J0 .
Experinments 34, 36, 3&&& 42 ad 34 ek SonBr B2k p&r iFe® s contai ni ng
no

yl ester of N phosphononethylglycine

(7.1 parts urea)

10 i nhibitor. ExpGEnmerits 377 39, 217 43 aRd 48 WePe Ar solid

fornul ati ons containifgZa conpl ex of "urea and dodecanethiol. "Al kafié thiols’
such as dodecanet h‘i-ol-'ﬁa‘ig @bzt aptiwl ly wat 8 snsehybl g"agd gl thouygh a
surfactant is an aid in gffgc@ng dgs@r g o§ o%-- tDEJ hBolZi B an aqueous. -
fornul ation, -iit has been flound that-a solid~15 - conpl ex .of uréa-and a
strai ght chain al kane thig when mxed with a dry m xture of. 15"“the active
i ngredi ent and surfacta@g jenhances dispersibility of the thiol:in aqueous :
agricultural fornul.at 5 jagd ninim zed sepg ati Meef Lihe,t-hiol . conponent.
The conpl ex di ssol ves %é& ity nowaPeict @ r of PmEBE unescari. tHe -t hi ol
with the thiol being fg*‘ﬁél y di spersed and- remai.ning in suspension. The
urea-thiol -conplex is.g29 .prepared by dissolving the alkane thiol in a-
so vent such as isoctgnegand mixing the " 20 solution at roomtenperature

with sufficient urea gy& tted.-with methanol -until the urea increases in
vol ume; the reaction EI ijghtA y Jexgt herrg’ c= Tge lar _ragio_of urea to
. = <+ " 8 T o [~ ) .
al kane thiol. used to oggm.t-_he conpl ex I's proporti o_nfﬂ__ fo ,?he\ thi-ol."s chain
| engt h bei ng ‘at | east. 6" “If or ‘al kame . thi ol s :contai ning.6-carbon atoms, 10:1
mol es for 25 ~dodecanet hi'ol and -aboput - 16: 1 for thiols of 16 carbon
atoms. The solvents usedzis & #heZrdaci@ oR aﬁ'{e_'%—én}n\iqd;_“?y- Q/asmg and
drying. The .corrosion. experTmsnt ¥ r€poft e °n Falie | vVivele &l 1 conduct ed
with the liquid as well as}-the solid type-formu ations having. beendiluted
with water in armunt;[correspo..médi ng 'to noral 'a.g‘pl_i%ati%n _‘di_l.é.lti ons; nanely
a dilution.that woul E____.-a_pgll Y. P& h-ecﬁar-e.z'-%;__Zésl kgl oggams ;230 - 5 of active
i ngredi ent (cal culatgad ag |\ prgsphogonet I&/l-gl ygineg or 22,2' -8 .0 30 . .
bi sphosPhononet hyl i nﬁ'nOaﬁemLc i d) gat & BprayBng Batedof [ 18Y liters per
hect are. 13 ' B - - § B § - § B E'g §l§04§5$ _
13 Z A-Z Az Az QA.zRZz A Z2 A"
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14 1, 604, 526
14 Thiols other than the al kane thiols have al so been found effective in
inhibiting - corrosion by_agueous agricultural conpositions as herﬁLn-

30 4. An. a

con sl ated. Such thiols include the aromatic and cycl oal i phatic thl ol s}

Fo ampl e, 2% i nhi-biting amunt’s of p-chl orot hi ophenol, St
2- ot hi ophenol , 2-furanonethanethiol, 5 ' toluenethlol N
2- berfizoxazol t hi ol and nercaptobenzothlazole enable a dry dlsodlun1 5 salt

~of N phpsphonorret hyI gI yC| ne for nmuj @mlsgp correspondl ng to Experl nﬁnt 3% when

diluted wtnh
'riatg Slvn\:I@Jm rﬂﬁ‘ﬂ: vOrTI [Toﬁr\lﬁﬁ {lg‘{{"" r05|on

i ngr edi ent Sthélt ﬁélu J‘tﬁﬂaﬁ W@clbﬂ it Q IOISnF lﬁﬁﬁg for mJl at ' ons,

as f or ex upts 1of -chlomhmtnmim 2:|lnn ble rubnstha‘naﬂﬂblphosphat e.
%qul loi})l?ongt,:l )t'? es % ng ag an
X .
agr ' CU| tur ajvhéﬁQﬁlh tﬂWaﬁe esnfl{eq}% rbevgﬁ "§h§ &?IJ 10 fan
am nonet hyl mref Eoprosion snhibitionfwak bbtained whinderdifizer diluewfiagredienty and z are

each | pdi w'éfbﬁl vrewe@ inglyded )in the aen@% | formwlationsy asf foscexapplend z 15 bél ng
3, or'n agPP¥ Pigfe Rhosphate and disodium, at"ester t her eof ,. from 5 o 95
parts by wei gtWHAT WB GINIMVBSRL- conprising from 0. 25 to. 25 parts by wei ght
of a non- |0P| cl. An agrigultpratcomppsitioncomptisingss anagricyltural @ctive lrﬁd&ﬁt parts of &

di sper sant , TR 'GP PATtaRyIvoiEyt ofan gminowethylengphosphonistacidof thedarmula qui d ext ender
and fromO0.15 to 3% by weight of saig 20 o am nonet hyl enephosphoni c aci.d
of a thio conpound sel ect fro he+alLane » thiols and dithiols haV| ng
from2 to 16 carbon atong HOPC itk r @9 hr omati.c thiols,
cycloaliphatic thiols, thg alkali/nmetal\salt of /said thiols and dithiols
and the ammoni um and. al kall rre aIYthi 0" sal ts o‘F pol yba5| C i norgam c acids

l.-f or allg Compﬂep&; Qﬁ ot eédhuY uall lorrk? orl g&nbl atlo(p X ylﬁlo

represent atge lturall tﬁgr

conmpound ¢ 1stn§ fraﬂ%252n52 rts\By § éi ht@fah(hﬁoﬂabd

N- phosphono"ffr‘t‘!’tn GP%“E : alllsp ffi’ rding to dlaim
| Wneidaln t l‘tl ext to y (S turazb

conposi ti Orlhi%ﬁ ﬂfoem i?ﬁeexote %mhﬁc 30
| - oct anet hitbiols, cycloahphatlc tluols, the alkah metal salt of said thnols and dithiols and the

d
| ATy , ﬁmﬂ*é%ﬁms fssr@ﬂ‘aécf% #nthe al cane
“thitol a4 s 1-gias ﬁne‘ ere 'fal onﬁ)ﬂ l@ﬁ)i@cord'jﬁg tO
Claiml wh dightbétharmnm- ghonamalnilglycine. anmoni um t h| osul f at e.

‘6. An agri c& t2u4\m Fm%wpqmoawewdmzﬁgcml lovherein the plkenedbiol is he ammm um
35 thio sal it YW nposi tion
accorgj ng tpo nathmll coﬂ}t&éﬁﬁgﬁggg‘g%@ﬁo%m lﬁ%‘%@?mé{"’b?‘ l?/\l/géljght 30f oxal I C
aci d per | {o 418n mnculwrﬂyommsglhu aggprding ttaﬁlamel wherdin tb# alkpne thiolis -
“phosphonone agr osition ;
accordi ng tgio ms ﬁ&'&;ﬁmﬁuﬁ‘é‘ atcﬁéd'f’ét °d6|¥'m 981.& %m% grlp n al kane thi ol
and csﬂrpl exed 6WAh lagritultaral ¢oh$omkinal’ccdrdihgmﬂhm‘t hwherém (ﬂe anrmunmea beilsg

pr oporti ona‘F""ti‘elt tsk?é'"EE'P'?b he al k&ng teh' ol bej ng at | east:
.6 for a Sm)i,aﬁ HE o b#bexg ﬁﬁéﬁﬂ;f{b rbon' thiol..
phosphonomethylglycme '
40 8. A dry agricultural composmon accotdmg to Claim 1 wherein the thiol is a 40 '

straight chain alkane thiol and complexed with urea, the molar ratio of the thiol to
urea being proportional to the carbon atoim chain in the alkane thiol being at least
1:6 for a six carbon thiol and at’least 1:16 for a sixteen carbon thiol.

9. An agricultural composition’ according to- Claim - | wherem the active 2
45 mgrednent |s 2 2'-b1sphosphomethylxmmoacetlc acid. 45 .
incultural composition - according to Claim 1 wherem the active
mgredlent is the monoisopropylamine salt of N—phosphonomethylglycme - ’

11. A method for inhibiting corrosion of iron and zinc metal surfaces in
contact with an aqueous agricultural composition comprising from 5 fo 95 parts by . L
50 weight water, from 0 to 25 parts by weight of a surfactant and an aétive ingredient - 50
selected from the ammomethylenephosphomc aclds of the formula : .

: 'x n
| Y . "z



L

9. An agricpy raI conposi tion according to Claiml e active 45

I ngr edi ent , 2" - bi sphosphorret hyl i m noaceti c aci d. mi'im! uljl”lmum

45 10. An ag uI tural conposition according to d ai ct | ve
i ngredient is the nonoi sopropyl am ne salt of N—ghosphonorret hyI gl yeine.,

A method for in&-b&-t—i-&:g—ee&-uawa_m ncnetal surfaces in “

contact with an aqueousrlagsathcrlthanrtbd almamas iaveﬂsd:mpfduad e cliveGiinhibitiag 95
parts by 50 '03\}8'9 ,2qpeaysnagriquiy ﬂdﬁﬁ g@m’ﬁ htcommqlats rJught ant

and an active ingr gred incl t%?-cﬂg{ﬁ‘:ﬁ hﬁf@%ﬂ% gﬁﬁfc

acids of the faonul aloluenellﬁol 2-benzoxazolthxol and merca tobenzothlazole enabl jum 5
14 Thi ol s ot her t hansaitieé hhpmtmomm a@ana'nsphmdjmtoerwm:méﬁl n

i nhi biting corrosion s ston
contenpl ated. Such t%ﬁ%ﬁ?ﬂ?ﬁ e Wt %ﬁf{\. ah wiﬁtma".‘ﬁﬁg&f"%ﬁ dspfsa“rd" 'ﬁynél

For exanple, 2% i nhi inouqamg\ommmiosp apddisbcﬁﬁm osppdrenol 10
2- am not hi ophenol , 2- %ﬁ% t ol uenet h| ol , 2 benzoxazol t hi ol

and mer capt obenzot h| az i @dmsé?ﬂi i Sabdculth d

N- phosphononet hyl gl yrronﬁetcf‘nrpatﬁ mets&hra g a % s ?Axg%veé%%nw en
diluted with water reduces the hydrogen evol utlon and the metal corrosion

rate. Simlar corrosion inhibition aln nQerilizer diluent "
i ngredi ents other than urea were i Ligt Nral fornul ati ons,
as, for exanmple, 10 nonoamrom um phosphat e di sodfum phosphat e.

| «£ogposi tY

10 WHAT VE CLAIM I S:- 1. An agriculY™era n comdei sing as an
agri-ew¥tural active ingredient from5 to 95 parts by wei ght of an

am nonet hyl enephosp ‘é)lml"t!" aendjzmea ndmﬂwmé g,and rle a yandge 15
each individually I

met hy! ! s .
3, or an agricultur °55T?Sﬁgqr'°':'f gg{?ﬂg cig inemoén-lﬁ ei ng

parts by wei ght of ammadi wvnghﬂof@onpnllqnldgxtbndnmamd%ntt(b15263 aqyt“sx bgnf\wd ht

of a non-ioni c2®r an‘?’E \‘1’ sq 20
di spersant, and fronﬁhkg,s i "’& ';Sg!mi %‘“‘h f,;{ﬁ gnder
and from0.15 to S%bmnm doilkaaiamdtaﬂﬂuo salts amparylmtc inbsgasip heRlpfonial aci d
of a thio conmpound dﬂae&a e combinatipmk=y=zml wnfnetenaag@f vi ng
from2 to 16 c& bon éﬁ&"l"m‘ﬁ‘ﬂﬁf?'ﬂp'{"’fﬁ 0.5 t0 2 25
cycl oaliphatic thi ol rhlc gtS@ldﬁnhhh&kﬁtﬂldcadéMblm S

and t he ammoni um andl-dcbdewncthwbt al thio sal ts of ybasi ¢ inorganic_ acids

for all conbingfions, of3-4n 5{'°5WH“£°@R?§§19!‘P?@"PW§°%|‘ Whereig thealkane thio} is

thi 30
representative of N 2%:“::na ncgm%bﬂg&%hgwo&h b@ﬁlﬁi\h%&{:i‘ﬂ tlﬁadllélné dmdpls
conmpound- conpr i ses fr-lwm&cjl idlo 25 by weight of the said
N- phosphononet hyl gl ygi rﬁeA!l'szsf"Mf‘l:Eg?q mnopitier adcordingite Slaim & whareinghelpmpgonivmCl ai m
1 wherein t he kane %;Eh ﬂi\%& cglld %o Cﬁ %g{hk&l# ggﬁrﬂrlnomum 35
_conposi tion accordl Néhiok dalt Rane

1- oct anet hi ol . 7.-An agncultural composmon accordmg to Clalm 1 containing between 1 and

30 4. An agricul tural %ﬁg%&éﬁ“ﬂ?ﬁg‘ 10 40 parigibyweighiRf 28 aRing galt o{Neane
thiol is I -heyadecyft égaoh@u;uw&lmemgnpénam PAhacin dcthidbish0 40

C ai.ml wherein t he ammm l&anothmhﬁd dothpheRetOwithured, khieasolarfratiocof the thiol to
s urea being proportional to the carbon atom chain in the alkane thiol being at least
1:6 for a six carbon thiol and at least 1:16 for a sixteen carbon thiol.
. 9. An agricultural composition according to Claim | wherein the active
45 ingredient is 2,2'-bisphosphomethyliminoacetic acid. 45
10. An aincultural composition according to Claim 1 wherein the active
ingredient is the monoisopropylamine salt of N-phosphonomethylglycine.
11. A method for inhibiting corrosion of iron and zinc metal surfaces in
contact with an aqueous agricultural composition comprising from 5 to 95 parts by
50 weight water, from 0 to 25 parts by weight of a surfactant and an active ingredient 50
“selected from the aminomethylenephosphonic acids of the formula :

?x n
. v z

r



35 6. An agricultural conposition according to Claiml wherein the
ammonium 35 thio salt is amoni um thi ophosphate. 7. An agri cul tural
conposi-tion—accordi-ng-to—Claimlcontaining-hetween | and 10 parts by

wei ght of oxalic acid per I to 10 parts by we1—g+rt—of an—am—He—saIt

phOsphonorret hyl gl yci ne. 40 mrr cul tural CO@

according-to Claim'l wherein the th| ol |s a ﬂ'ﬁﬂl’&l“ﬁt&llﬁlﬁ n aI

and cgnpl exed with urea, the nolar ratio of bei
pr opof tiggnal =t o t he car bon at om chaj ¢p4jspe t he al kane thi ol bei ng: atysl east

1:6 for a Sl chgerrp ;g acﬁmdnvxchﬁl For2 ﬂLXISBO ; Séu)r(nf(%en gn pon-tri ol . 9.
fékslt

An agu cul turg ,,gcgo D6le Ldis ich c[,,ﬁﬁ,sgct ive 45
i.ngredi ent i sadding’ td VikonTi DasCed | BY,adyd.weight of said

45 10. n agrg%taqézqéggﬂ rd%g%% % qﬁ gmﬁqm r?%leaeafrnmlalw\emm t he_active
| ngr edi Seybl foh: Sr ST e Lf t&ﬂ‘ﬁ%‘m‘t’s@ﬁ‘% ol yeihe. 11,
A net hod for anmiu m laRg 2B &I thid sausranpa ¢ liférgdiRd atids wrf aces in

contact’ vvrth qmm urmstqéx. ricukctepn@thceoqnumtmn sry=eshmepresentagivé pbm 5 t o 95

pajts b ‘% Sé‘i‘“e ﬁﬁ"t thi %‘gﬁt“t%“’ﬂ?“ﬁﬁérf@ﬁt FUACS surfact ant

and an Betivé /"ni K iy IR 'ﬁ#% AleeiR ®loHRL BudiangphospHdni ¢
ds of the dodedanéthiol. -

1 04, 526 , 13. A method m accordance wnth Claim 11 wherem the alkane thlol is 1+

15 wher g n y %HSDick o b‘&; PG AL q}i{ﬁldﬁlﬁma\lq{rhe?em ANk Sl 04 1. tjge sum

of x, vy and Zhehﬁie e agricul tur acceptable gal'ts and esters
t her eof whi ch cdﬁpmmbodaddpwgdanmwuhImnmdcbrvp@mrtthonhmfcpmmuno 15 to 3%

by wei ght of3maenpm, enepho G AC ound :

Sh otk ol ot AN A bR A9 o oo bon
atons in'the thé katve ingoddiziny andothe sfacanit c}bﬂ;sperﬁng:tyi | phat ic thiols, the
al kali et al sallf’-s‘\ wethedwhich ¢nmprises sonjacting & plantgvith hrthtex’anm‘gltafn and al kal i
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