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met hyl ene h Coppandschaging the deuctudformi@e of am noet hyl pi perazi ne as set
retarder additives for cenent slurries is described in US-A-4466836, these
conpounds have not been noted to be effective at el evated tenperatures. The
punpabl e times of the conpositions d¥l th pTel§33nt I nvention are of 40
durations such that the conpositions can |be effectively utilized for
cenmenting wells wherein the conposi- tio are subjected to tenperatures up
to 55(F°F (288[err]) and higher. The met hyt%ne phosphonic aci.d derivatives.
whi ch are suitable for use in accordance wth this invention as set
retarders are as follows: (1) Conpounds having the structural formul a: 45
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- nmetal cati 9v ich case there is only one X per methylene phosphonate group; and

at least one X is hydrogen which is associated with the nitrogen atom by way of an intramolecular
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whi ch_case there is only one X per nethyl ene phosphonate group; and at

| eakt on& X is hydrogen which is associated with the nitrogen atom by way
of an intranol ecul ar 2 EP 0177 3QG&p B}7hyel ggen bond between the nitrogen
atom and an- oxygén atom attached to a phosphorus atom (2) Conpounds havi ng
the structural formula: [err] 10 wherein: nis an integer from1l to 4,
[err] is hydydregen bord Hedvesr thERBitrogen aloydand ge loxygpreatorh attachdoH2 EipRddpRiBysZtavhier ei n
[err] is hydi2)@empdueds Havitdthe structdél foemula:hydr ogen, an al kali netal cation,
anmoni um a protonated am ne or an al kaline earth nmetal cation in which
case there is only one X per nethyl ene phosphonate group; and at | east one
of Lgrr]sor R3is [err] andRpne X is hydrogen which is asBbciated with a
nitrogen atom by way of an i ra I arg hy en et ween t he
nitrogen atom and an oxygen ;vtomr% F&gh d“toéiazqghogggor u§ atom (3)
Compounds having the structrgal formula: 210 [err] 26 wher®& n: nis an
integer fromO to 4; [err] Is hydrogen or [err] [err] Is hydrogen, [err]

or -CH2CP2N(R4)2 wherein [err] Is hydrogen or [err] 30 [err] is [err]
or [err] 35 Mee%ifierein [err] |s hydr ogen or [err] Xis hydrogen, an

al kali metal chi on"m intpaey o rotonat ed am ne or an al kaline earth
metal cation i '§\,h| }‘F'"?,Q%@"icﬁepr% 23 o one X Iene (g na,te
group; and at %st % d’f E’H” 'ﬁﬁ "399['8"%)'7'{ 1 whi ch
is assocfat ed h B ? ? etac t° parth meta
hﬁdr O%en bonz bEt V\Bg IS- %/ ’? ? % sasoc%eg{ggamtrogen
p Q&p orus a trgﬁ;nby wa)y ecu§ A on% 'tjween f e m ox?r%en atom
an | nt eger frﬁg?ﬂegtotapr,gsph&rus gtom. ﬁi/%pm(f ounds hfvmrg tTe e V\Iner ein [err] IS

hydrogen or [err] Xis hydr ogen, an aI kal i met aI catron amoni um a
protonated am ne or an ahkald ne weardiy feica -cat+ @:nzm-vrd:nzch iase there is
only -one X per mnethyl ene phoSphonate group; ahd 55 at least one Ris
[err¥ and one X is hydrogen which is associ atBH with a nitrogen atom by way
of an ingranol ecul ar hydrogen bond between the nitrogen atom and an oxygen
at om at t acheghetein: @ phosphorus atom (5) Conpounds having the structural
formula: 3 nis an integer from 0 to 4;

: Ry is  hydrogen or -CHzPO2(X)2;

Rz is  hydrogen, ~CHzPO3(X)2 or -CH2CH2N(R4)2 wherein Rs is hydrogen or ~-CHaPOa(X)2;

a0 Rz is ‘N(Rs)z or
~
“N. .N -
Ve
35
) Rs wherein Rs is hydrogen or ~CH2PO3(X)2;
Xis hydrogen, an alkall metal cation, ammonium, a protonated amine or an alkaline earth metal

cation in which case there is only one X per methylene phosphonate group; and
at least one of R, Rz or Rz is ~CH2PO3(X)2 and one X is hydrogen which is associated with a nitrogen
40 atom by way of an intramolecular hydrogen bond between the nitrogen atom and an oxygen atom
attached to a phosphorus atom.
{4) Compounds having the structural formula:

R R
45 \ /
N - (CHy)p - N

R R

* 50 wherein:
nis an integer from 2 to 6;
Ris hydrogen, -CH2POs(x)z or -CH2CHzN(R)2 whersein R, is hydrogen or -CHzPOa(X)z,
Xis  hydrogen, an alkali metal cation, ammonium, a protonated amine or an alkaline earth metal
cation in which case there is only one X per methylene phosphonate group; and
&5 at least one R is ~CH2P03(X)2 and one X is hydrogen which is assoclated with a nitrogen atom by way of
an inframolecular hydrogen bond between the nitrogen atom and an oxygen atom attached to a
phosphorus atom.
{5) Compounds having the structural formula:



EP 0177 308 Bl [err] 5 wherein: Ris hydrogen, [err] or [err] wherein
[efr] is* hydrogen or [err] Xi's hydr ogen, an al kali netal cation,

anmoni um a protonated am ne.-or an ER®ATT 8B Bhrth netal 10 _
cation in which ‘case there is only one X per nethylene phosphonate group;
and at |l east ,one Ris [err] and one X is hydrogen which is associated with
a nitrogen atom by way of an intranol®Rcul hydy ogen bond between the
nitrogen atom and an oxygen atom attaﬁ\eg Q phosphorus atom (6) A
conpound having the structural fornmulg 15 \

[err] 20 wherein: Ris hydrogen, [er®] or [er® )2 wherein [err] is

hy r'ogeﬁ or [err] Xis hydrogen, an alkali netal cation, ammonium a

pr ot onat ed ) lne or an al kaline earth nmetal 25 cation in which
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structural gpy Qecuidl n enl 596 | be¥yfaBH d nitrbgeh " dtorh Sind 3H BRRRBE bt attRhddl 10h
[err] is [ pidsphoR alofl I I'S hydrogen, an al kali metal cation, ammoni um
a protonat ey AbHuRY hadilg Melsldud idabi:n metal cation in which case there is
only ong X per nethyl ene phosphonate group; and when nitrogen is present,
at | east one X is hydrogen whigch is associated with the nitrogen atom by
way of an intranol ecul ar hydrogen bond between the nifrogen atom and an
oXygen atom attached to a 45 Nph&8pHeru® at ©eC8as Henti oned above, nost
of the derivatives include at gf east one intranol ecul at, hydrogen bond

bet weeroa nitrogen atom and an oxygen atom which is at!} ached t'o a
phosphorus atom The hydrogen involved in this bond is different fromthe
ot her aci diwhergjrdr ogens in that it is difficult to neutralize and should be
| eft i ntact ifist hdydrogepo@hiePOsPRacr -CH;CHNE! )k eherein R1 fhydrbgeniontGHaPPafacul ar
hydrégen bon&isor fedrogdnesn alkal rasal catiopantragniuny laPeqiinelas emine iotanjalkalinesqartty anetal
cont ai @8 ni t r ogen cgiordn WRichokass bers éssonlyrone Xipet methylens phesphongte giopR; @fbss of t he
derivative #deast ope FristCH #ndj a9m Xdehvdiogen whighds pssediatederith aTiyagegafoBy bvnay of ¢
prot ons nay@hBiRMRIRculR: hydiogep Jiong bgiwgen theqiikeger #togh 8Rrk an xygphjatom attached to a
speci fi cat i R¥iSPhPUs @PBnces are made to conpounds havi ng substituents
therein. TH® SAMPEYACs Bving prctetralfe™u8) ative to the compound is generally
expresd®d in terns of the nunber of moles or groups of 55 substituent, and
this means the nunber of noles (or other ggit) of substituent per nole (or
other unit) of the conpound in question. Exanples of suitable conpounds
falling in the various categories |isfed §ove are as follows: (1)

am not i (et hyl ene phosphonic acid), the Pdi umsalt of am notri (nethyl ene
ph\(iiphoni c acid), and 4 -

wherein:
Ri1is  hydrogen or -CHa: :
40 Reis  -CH2PO3(X)2 or -CHaNHCH2PO3(X)z;
Xis hydrogen, an alkafi mefal cation, ammonium, a protonated amine or an alkaline earth metal

cation in which case there is only one X per methylene phosphonate group: and
when nitrogen is present, at least one X is hydrogen which is associated with the nitrogen atom by way
of an intramolecular hydrogen bond between the nlirogen atom and an oxygen atom attached to a
45 phosphorus atom. ’
As mentioned above, most of the derivatives include at least one intramolecular hydrogen bond
betwsen a nitrogen atom and an oxygen atom which is attached to a phosphorus atom. The hydrogen
involved in this bond is different from the other acidic hydrogens in that it is difficult to neutralize and should
be left intact in the compound. That is, the removal of the intra-molecular hydrogen bond formed when the
sg methylene phosphonic acld derivative contains nitrogen greatly decreases or eliminates the effectiveness of
the derivative as a cement composition selting rate retarder. The other acidic protons may however be
neutralized as indicated above. .
in this specification, references are made fo compounds having substituents therein. The amount of
substituent relative to the compound is generally expressed in terms of the number of moles or groups of
55 substituent, and this means the number of moles {or other unit) of substituent per mole (or other unit) of the
compound in question. .
Examples of suitable compounds falling in the various categories listed above are as follows:
(1) aminotriimethylene phosphonic acid), the sodium salt of aminoiri{methylene phosphonic acid), and
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EP Q177‘398 Bl triethanol am ne substituted with 3 noles of nethylene
phosphoni ¢ acid; (2) ethylenedi am ne glﬁb‘%isbgqu with 1 to 4, preferably 2
or 3, noles nethylene phosphonic aci ﬁ i'um salt of the foregoing
conpound di et hyl enetri ani he substituted with 1 to 5, preferably 2 or 3,

ol es of met hﬁ‘datﬁé?x@la .am éocw.a,c‘d ot n% @mﬁhsﬂa&ﬁss cgm ne substituted,
wth 1lto6 hébL b@iﬁ ] wuth 1 |9 294 (e )methylene phospho |c acid, the
pi per azi noet ﬁﬁffeef ey eviens posphoni scif tre
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net Ryl ene phogp bperesinosjistnyidityendufhind MubaduitecO with Re o al BERIBE §0mMes! R me&méne
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to 3, nol es ahe satitubiydak BEhP Medsgaing tbapcuid, ind bGylerbidRining |sesbeREH MMh @ttt @) preferably 3,
substi t uted whdids of methyiéhe pRosphebicadeidy 2 to 3, nol es of nethyl ene phosphonic
aci d; and (7)(ardacnistituted i 1 tout, p@feriblyh td 30moléd crblethgleml phodtihtnid stie phosphoni ¢
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substi t utsed wPf the Joregsing compavndsodihviepedianirnsubgtiiterbmiting or Zimplds ofamethyiéng tohesphonisf
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preferred SgHmpasRe sSivirbritibnt, b Bariduierdrfliling Siica @BTHINSREarPbe iNENIY Indfecomposition.
phosphoni cTrGHIiga material is a particulate crystalline silica having a particle size of less than about 10 mesh (2mm

sieve aperture), preferably 20-80 mesh (0.8 - 0.18mm sieve aperture) and most preferably 30 mesh
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substituted triethylenetetram ne having 3 nethyl phosphonic acid groups per
nol-ecul e"present in the conpositi o%&pﬁg m;lmt i n the range of from about
2% to about 8% by weight of.dry cen€En 8 A particularly suitable
conposi tion is conpri sed*af Portland cement, water present in the '
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i ncl uded iaboiit!56% & WeIGhY df dgItemdit and mbthglene Bhbsphonit acidSulsstifdtet triethyileskiteramine having
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Si eve aperdbout 8%, to piioaf 6% bl eightOf &P cereerh (0.8 - 0. 18nmm si eve aperture) and
nost pref er aleym8f prefedredS compodiffon0 ib@ludi) Silidal is( GnpOsah ofi Rordand A tQlase )H catent
parti cul atparticulate crastallina esilisd pressat in an iamoling dbaboitr85%hisy weighk pit dry. oerent ivateopreseotf in
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t he range Uisthyleneietranmine Lhaving o reethyidne phosplsyiichscid \grbupatpet fnoldrpyeseetriv an ambpusnt i the
wi th the renghot feomeabort 33phaahdut 6% diy dveigbt df dertdementy et ar der or retarders being .
pr esent t her Blenwatay uiifized i fafn the, corpesifienspd this invention eno fredtwater. gl (weteg dxrindy
wei ght of SERYptsE Orether, water whichy donsy aqt cgntaip | nyatesipla fagyarsety reemtiy ¥ith icoAPoRpTiSCf the
i neludes ﬁameqsmnswew'l& Py gftdawspp%v thpge; skilied i the Grixlevaempsnepis apd/gl qediivesgap @iso
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be used. Wen a | ow (geglgty cement conposi%i on is desired, gl§gaqueous
soddm silicate solution extender can be combined with a set delayed cenent
 conmposition of this Pa&htion in a relati vgal y large quanti t?iggp to 40 100%
" by volune of the cemgrjgi.eporrposi tion) to prgduce a |ight-weiglyractivated
cement 4onposition (tohesasodium silicate sodution functions &204n extender
to | ower the density9P® al so as an activating agent). Pref®®0bly, a small
quantity of cal cium ghLpyide or parafornal gehyde set acti vaig'oag agent is

conbined with the seto.@sd ayed cement conposition in additi oér40d the aqueous
sodium silicate sol utt-8%% The preferred s activating age?ﬂzf3 @r nor nal
densi t y®cenent conpo i:ﬁg?pns (those not inc}uding an extendeg)isks a m xture
of 45 par af or mal dehyde and cal cium chl oride in equal proportions.
CGenerally, the set a®sB%ating agent used |I% conbined with az‘%sg del ayed
cement conposition |rg§2§ amount in the ranye of from about b:z %% to about

ey

2.5% by_wei ght of the 'cenent conposition. In carrying out the methods of

this invention flor cenenting a zone a}‘t a, ermt&lel ocacki on, &.Sel, QQI ayed
cemont composi t fon FESt BT BESHE Shsthes Sackepti ntlertar
conveni ent | ocati ONgnhaeCAsPl Riadéfdd dele r.hﬁyd&eﬂd;efayed conposition is then
transported to the renote | ocation and, iuf re uni red, t%redthaet such

[ ocat 1 g, Vhen 11 Sespomvrris v~ phlp o et coionad, €8t cha i in o
punpable fluid state 1's to be usea, I't 1s mxed Wth a set activating agent
or agents of thé t@Fsdeﬁs@rtmdoﬂbweﬁﬁhtmwﬁ%ﬂteh‘eefﬂ aEctheBt P t he
activated mixture i%i% ARt PBMRFOPYREREBRERt 282 ASBE ti cul arl y conveni ent
technique for m xing the activating agent and ot her conponents such as an
aqueous sodium silicate solution extendgr and/or other 55 additives is to
conbi ne the activating agent and ot her conponents and/or additives with the
set del ayed cenent conposition on the fly, i.e., the activating agent and
ot her conponents and/or additives are continuously m xed with the set

o " o " g, o .. o o v o




8 ~EPQ 177 308 Bl As will be understood by those skilled in the art, a
variety additi ves can be incorpo ed.i e cenent conpositions to

nodi fy the properties thereof: such é‘gbdﬁgg?bgnts vi scosifiers, and wei ght
adjusting materials. Al so,.additives for reducing fluid loss to surroundi ng

formations, fegim T@AHEIK G b isedn AR Y cbMéht RbARIsRGhs kb bradent MRMidn! file Gkdafidnt
properti eSyickening GmeS BE48H° £ Q5P rhé oSifdhs R6ntaMlind TERCubshituted with Bnd) tviteand ftRee
facilitat e.gy,fd,pg sutsidsisSier RidieBle AF vt doBY RisbdnS8 probdifes fvith tdWoRBostel Ry dohBiR-
are gi ven. ¥Vt Siadish Hith 18D LM, PoSH, \saBstitubntd HiAnd e B4t Ssbults{ 11 thebrifest #idiéning
refers t0 findsl RRAAS Bast A6tirddreduamiitsd THE colfpbsliéns (cdrtaifind FETAR SubdRiitbd @ith fobir 4Vd six
Bul | eti n eloHpo,Rbisiitstitshtst feshandeBnilariyl S%cBpt A @éiatiod foribriie sth deRdlophiht’ deb@s!
| NStTt ut e. soldirstarpetiebrcemtiationd. - sets forth the nonenclature used in oil well
cenenting technol ogy and i-s al so incorporated herei-n by reference. Exanples
1 to 5 illBeainpietze the first aspect of the invention, and Exanples to 6 to
10 illusdarate The second aspect of the invention. Exanple 1 A nunber of
cement conpodinunberof camgnt carpdsitivhs Bamgrisedal Loengtart Glass HecemehtpTrinitSClass Ccarsant bt
cement, 15CqntxiClassi Haementdr pesttcalbtb icrystatiind sitca hindng an garticlepsizet of 2080 gieghe (0B -fOri6mm
20- 80 neshsigve aBitiure) D.af @mmund pEBSE: Bypesight obdry icemant) frasfovakr inén Sadkntnf 5496 iby lweightf
dry cenentqf. dry esneniniBtle gallonsisacksan® S timdig) Bdd/viipus\auaglities of TETA subetitated wilit thiee
gal | ons mwafCHr7QsHz groups @erSholdouie afe pigpdredar i ous quantities of net hyl ene
phosphoni c a@hedsubsiided TEfAcl prappred tyy |reastindeiomaeldehude @REPirgspitvas atd WilirTEIddn the
degr ees ofProRENTe\F ag%gﬂﬁ%d ertalvat. dhaotepuitng fingid is agaarhed entotsflienfloyy & af0gigading.
Th&_conposPiei e sesylling solidselarder ip ptiligd Ip peoparing theicpmpaditionser r] i n accor dance
with the 20 e0maesifiongare tasted fok fiGkening fmesdrnaqepragnep Wil the (asing rieqedyregy sefforthin
the pubfd dBg pehicalion ARY Roeciifcation, 10o3ecprd Ediiqngige df; 198G At 439, Fd29% CL A8 L (ZhiCGen
is al so i moBripGPhCeandrd? i B88, ) The tsuisobthesprgsts we givandn fgble Ihbelow. o5t s are

given In Table | below TABLE I - THH CKENING TI ME TESTS 25 Quantity of TETA
Retarder in Nurmber of | E 1T - THICKEY, E Slurry % by
Wi gt 2 Substituents per at [err] of Dry Cenent
Mol ecul ® of TEGHRtTty of Substituted TOUTS . M TOCES 0517
2 TETA Retaderi@d 0. 773ype of fhickening Time
2:341 1.030  Surzy 8 by Weight Ceent IOt TS0 Feot Bt egTese0
2 -of Dry Cepenty1 35 02040 232°C 260°C 288°C
2 P~ 1.0 3. 431 WonéBzar Class g_i.::: A
5:201 0.853 1.2 Lone Star Class : . 5:302 0. 323
1.3 . r Class H 4352
3 1 20111 Eo3EEL Qe w snize . 3
3. 31 0.517 3 ' 8: 091 40
0. 647 ig ﬁét": g:::: g:g 6: 202 0. 905
3 35 * 6: 002 4
2: Q01 0.410 >3 Tone Stat Clocs Sea 6: 403 0. 547
4 | _, 12:153 %gwy ] .0 683
4 £ 6:352 0 Class 3 4
: 1.5 fring B 1159
6: 152 0. 333 15 | nini:}’%::: g Pt 2,181 0.500
6 “0 2.0 4:433 Trinity Class B 6:22
1.2 Centex Class H 1252
1.3 Centex Class H 2:28
1.5 Centex Class H 4:06
1.7 Centex Class H 8:00+
5
“ 1.8 Lone Star Class H 4:20
2.0 -Ione Star Class H 5:4
2.2 Lone Star Class B 7:05
2.5 Lone Star Class H 4:00
50 2,7 ione Star Class H - 5200
2.8 1one Star Class H 7:30

From Table Il it can be seen that the compositions of this invention have excellent thickening times at
elevated temperatures.

56
Example 3

Cement compositions of the type described in Example 1 above are prepared using salt (NaCl) water

10



0. 666 -6 6:243 60 1  These
slurries punped nornmally on the thickening tine tester, i.e., the initial
viscosity was | ow and remai ned | ow &M@ AT7 gosslﬁhrp rise indicated cenent
hydration. 2 These slurrles were thin fluids when renoved fromthe 66

t hi ckeni ng, tinme drajjon was bserv

slurries gtgﬁt‘Fagd’f a\?‘i‘*‘?& Jg‘?sr %’E&f'ﬁ""é)?‘?ég@““f” ‘[71'8“’&89 4‘§)dﬁc$ Eﬁeg%su“ of
hydration (e FAreNeRin Y0 177 308 BL From TabI elit can be seen
that the cenent corrp05|t|ons of the present invention have excell ent

t hi ckeni g tines at [ er r FARR351ICT ’f’ﬁgx%ﬁ‘b&‘éﬂf iTGASS cont ai ni ng TETA
subgt/atuted with one, two and three [err] substituents per nolecule all

yi el ded good resm)rmm:__—ﬁTg@TETTmTHe conposi t1ons contaln- 1ng II:IA
substituted with tlfubs substltuent giving the best_results, i.

the | ongest thick; Er”us W|th Eeast re,;gg,der qu E ﬁg The
conposi {j ons cont aldy Pey E’TA:SUbStItLﬁﬁd w th f osés and siggoer (232°c) err]
substituents respanded sinmlarly except that nel ation nrntth

devel opnent occurs at zspme retq_8 t{pl&gg gat 99%«; anmpl e 2.440 A nunber
of cenent corrp05|t|ons conpri se Ts one m cenent, Trinity C ass
H cenment or. Centex Cl 383 H cendnte Spm @e%ﬂ atelélﬁﬁal line sBi3xa havi ng a
particlg size of 20-8Q gresh (0. i e ture) i anount of
35% by wei ght of dry: S(gerrent frlgé s\%/att gmnﬁanzgmgi of 54/910639/&1\/\@ ght of
dry cement (6.1.. gall ons/sacks - 0.55 dnB/k ) and various quantities of
TEYA substituted wth3ghree 15 meFEBIqi‘ifr Fg‘g}lml ecul e2#% pr epar ed.
The substituted TETA kS prepar gdnd¥tée b g fgg hyde ang.ghosphor us
acid wish TETA in the presence of a hydrochl or iselwdes cat al yst.. The
resulting liquid is ablisbrbed orffee $Frq Ca249 Bur 28} “§°350% | oadPtfP*rate. The
resulting solid retarder is utilized in prepari ngtt e conpositions. The
conpositions are tested for thickening times in accordance with the testing
pro%édures set forth In 20 the publication APl Specification 10, Second
Editi omes Fxeropld%, 1984, at 400 F (204 O, 450 F (232 O, [err] and [err.

The results of these tests are given in Table || bel ow TABL

THI CKENI NG _T¥mentreogpasitions, gf; 1 rotopt eyppian U‘F‘é'ag nakeprapents add'“"es to

of high dens:tyrﬁp@lyggﬁl i 2qr|g )sjurties re%r mpositlons ised of Lone

Hour s M Hase d sement i in an amount of l!saci( 1 dm?3kg) o :?E 1, particut EO C
crystalline silica having p cle size of 20-80 mes E/ %r% thnt of 3 .

Lone St ar % é E{ fg?j]{ c:tro:(" :‘:t:mw"tf § kgl 3od 20[ © amoun

yihyd uose an am nt of of dry
Lone Star § gﬁ o ; ) r%ﬁg ongs i 8> untof10%6{l l:l

tive cont dmixture of di
éone St ar cgg:eé: ) ontgzgg ;96 propylene ggcol in an amotntbf about 0.25% by w&u&lﬂ% ment
ass nd vari u of TETA sg? fv th-th j} i roups The con?po%@onl: tested for

9 [ 1

Trinit y r@ci&ing s at 450 F (23 Sults of these tests WEntiY TdteA® Delbv 1:59

TABLE IV - THICKENING TIME TESTS

40
Quantity of
Substituted
TETA Retarder in .
Slurry & by Weight Thickening Time
&5 of Dry Cement Bours:Minutes
4,3 2:56
4.9 3:07
5.5 3:28
6.5 5:02
50
Example 5
85 Methylene phosphonic acid derivative compounds from the seven categories of derivatives set forth

above are utilized to form set retarded cement compositions. Each of the compositions includes Lone Star
Class H cement, particulate crystalline silica having a particle size of 20-80 mesh (0.81 - 0.18mm sieve
aperture) in an amount of 35% by weight of dry cement, fresh water in an amount of 54% by weight of dry

11



1.8 . . Trinity Oass H 4:25 40 2.0

Trihity 8 ass H 6:22 1.2 Cantex Class H 1:52
1.3 Centex Class H- EP 0 127 288 B15 Centex Class H
4:06 1.7 " Centex Cass H B: 00+ 45 1.8 Lone

Star Class H, 4:20 2.0 Lone Star Class H L
5:14 2.2 Cement and.a q_uaﬁ'@ of;one ?ﬂh&§§ r¢fprding compounds. The cpmgegitionssare tested for thlckgg%
Star C asstime at 450 F (232 C) or 500 F (260 L) fipacgeydance with the standard APJ thickening time procedlgasn e
Star O assSayyforth in APl Specification 10, Secong.Egiijiom Jgne 15, 1884. The rﬁw%ofgpegp tesfs e, sq;ifort in
7:30 From THR¥P99™ it can be seen that the conpositions of this invention
havg/.exc?el | ent thickening tines at el evated tenperatures. 56 Exanple 3
Ceneht conpositions of the type,ggserl Reeedeh X afm ‘?x:dgrsabove are prepared
using salt (NaCl) water 10 EP O 177 308 Bl instead of fresh.water. These
conpositions are tested for thickeping tinmes at [err]. The results of these

tests are given in Table |1l bel ow ?ﬁ% EM 11 - THI CKENI NG TI ME TESTS 5
Quantity of Substitut edgplEifAcRet ar defetabider Type of

. Thickening Slurry % byrewdidght in slufSgent  Thickeniny\atige,

(e “Hour's: Ssmge—soBie Y CE B e, oo MRS e AR
[err] Hours: , s L0 (23290) °F (260°C

2: 43 Solgution 3a3 sminotrimettgl&tear G.ass H 18% NaCl 5:33 3:32
Sol ution 15 . phosphonic schd Lone Star Class H  19% NaCl

8: 00+ Sol ution ;3,33 ; ar ass H % NaCl 2: 26
Cohotion 5 g :‘iﬁég’éﬁﬁ%&ﬁfﬁ%ss 35 S 50h NS0 © 4:27 20
Sol ution 4.0 . nglep cofSpepbylgdngss H  35% NaCl 8: 00+

Sol uti om 25 Exanpl e PPOSBYAME ¥&%positions of the present invention

cont ai ni ng addigs onal piReRAREHENGL and gddi tives tQapprm high density (19.0

| b/gal. - 2.28 [err])edivlienedtaniae e prepared. The conpositions are conprised
of Lone Star Cass H mm“?"r’“é%‘h water in an anount of 6.8 gal/sack (0.61

[erH") of dry cenent ,pmpﬁdn&!ﬁl ,'Ew 30 crystalline silica having a particle

si ze of2s20-80 nesh (0.81 - 0. 18mm si eve aperture) in an anmount of 35%
{(4) ethylenedianine 4.0 24:00+
substituted with
4 molegs of methylene
phosphonic aciad

{5) urea substituted 0.6 3:04
with 4 moles of
methylene phosphic
acid

(e} diethyleneamine 1.5 1:40
ether substituted
a5 with 4 moles of
\/' methylene phosphic
: acid

(7) 2-propanoldianmine 0.3 6:00+
substituted with
40 2 moles of methylene
phosphonic acid

45 Example §_

The set delayed cement compositions of the second aspect of the invention are capable of being
retained in pumpable fluid states for long periods of time and have a minimum settiing of solids and
separation of free water during storage. Once the cement compositions are to be pumped, they must be

50 capable of being activated whereby hydration of the cement occurs and reasonable compressive strengths
are developad. The activating agents must not flash-set the compositions in that the compositions must be
placed with adequate margins of safety after the activating agents are mixed therewith.

Three basic types of tests are performed to show the above requirements, i.e., free water and settling
tests, pumpability tests and compressive strength tests.

§5 The free water and settling tests consist of preparing aqueous hydraullc cement slurries containing
various amounts of hydratable gel forming material (hydroxysthyicellulose) and set delaying agent (aminotri-
(methylenephosphonic acid)) and placing the slurries in covered 500 cm? plastic beakers. The slurries are
observed on a daily basis for solids settlement and free water separation over time periods up to 33 days.

12



by weight of dry cenent, Hematite in an amount of 73 |b/ sack, (0.77
kg/kg), sodium,chloride In the amugs oQf74ds 81! P/ sack (0.22 kg/ kg),

car boxynet hyl hydr oxyet hyl cel l ul ose 1nh an anount of 1.0% by wei ght of dry
cement, an additive contai.ning an adm xture of deltagluconol actone in an
amount of thel8eulty ofiiisg Rkts @fe O fyrtrCie MBI vI. an addi ti ve contai ning .

pol ypr opy| enahg bifgbiiify \maifteRdiitd! 6 the tonffositidns On 2 5iid [ajate)vedstghre cdrriatr gut dnethe sém@5
and var i oumarmBDaEthe fred water lahd SUtiS] tebtd tdestriédt dboveh Mkee is; Gridd2CBHIolgyed aErsent blgrries
conposi ti o&s prpsred Al @ated radditionalkson cind)plastimbseakerts whieh arp .obdened fe puinpabilityf i.¢.Hese
tests ame spmpes alerstifeitychahd/ardelisoally eXahibied fbr\bumpabitityCRlisNieMNEs 71 these TESTRe Ji®wn in
Quant.i ty ofabulidelovut ed TETA Retarder in Slurry % by Wi ght

Thi Ckeni ng TiCement5 compositions  containing  variqu [PMpurGeneit hydratable gel forming material
Hour s: M nuthgkoxgetByiceliulose) and set delaying agent (aminotri{methylenephosphoniz: #pi))4arg combined with
3: 07 5.5 various set activating agents and then allowed to set. The s&:cP@p@sitigns are tested for compressive
5: 02 507Exsiendife ab 25548 and FRthiays dmacqsrdgagehwithi the adtandard AR \eampreesive oTfseaih dasting
from the swgesruresisédort isthe foullisation 4°) Peerifisation 118 $agongh Bijliong fune yi5; [1984c yhicly is
form set riegomorstad hewindytrefereneg o8P resuitsof thesectpstyire given i 33RDVN PRIBMs i ncl udes
Lone Star Cass H cenent, particulate crystalline silica having a particle
size of 20-80 mesh (0.81 - 0.18mm sievg,gpeffure) in an anmount of 35% by
wei ght ®f dry cenment, fresh water in an anount of 54% by wei ght of dry 11
EP 0 177 308 Bl cedfEgs.¥ars eHtAENg] anf igntimefof Ret Delayes: Gemeinfg
conpounds. The conpositions are test®d- = ckening tinme at [err] or 500
F herr] in accoeasnskuiiyt h abheisésagdamantAR| 4dehi wdtani (1g. 2 i1 /gr0cedur es set
forth in APl SpecificationPtesitgedohd &EeH’i on, June 15, 1984. The results
of thes¥ tests are set forth in Table V below. 5 TABLE V - THI CKENI NG TI ME
TESTS Quantity o; Speci i;fet +l pfieheudler Reiaar wiiver ot in Slurry,
Thi ckeni ng Ti ne, T&&npo@atkying 63 Fermigpgght and Hr FiMhFingCat egory
Used ofepry -BgeAti .—[—é-ﬁgs—-ﬁerr]—%%%gﬂﬂs ; ) | ene
5.0~ 1 5: 33—phosphoni ¢ 13¢¢él (2)not determined$

di et hyl enetri am n& 169%0+ substi fued windy @eteghinedof

!4
®

DR

oDoOo

3 1 0,754 . 0 :
net hyl ene 20 3 } phosphonlogé‘ic! d (3) g pi peﬂﬁ{zﬁ%@%ﬂ
6.7 4: 2+ et hyi@enedi am ne aUpstituted wot h 10%ofEddtie d
13 1.0 0.45 trace not determined
7 1.0 . 0.3 large not determined
30 8 0.3 0.2 large not determined
9 0.4 0.2 large 33
10 0.5 0.2 large not determined
11 0.5 0.375 small not determined
12 0.5 0.55 0 not determined
13 0.75 0.425 trace 33+
35 14 0.75 0.55 0 33+
15 0.75 0.475 trace 33+
\_/ 16 1.0 0.55 0 21+
17 1.0 0.475 0 21+

" 1 % by weight of dry cement utilized in base slurry.

2 pifty percent active, agueous selution of aminotri(methylene-
phosphonic acid)-IN{CHyPO3BE2)3].
3 nydroxyethylcellulose

%5 4 This slurry involved a high viscosity.

S In these slurries, free water and settling were synonymous.
That is, slurries with large free water valunes also settled while
slurries with low free water values did not.

50 6 Since slurries initially demonstrating measurable free water or
viscosity problems were considered unacceptable, the fluid time
of these slurries was not measured.

56
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phosphonic acid 25 (4) et hyl enedi am ne 4.0

24:00+ substituted with 4 noles of nethyl ene phosphonic acid 30 (5)
urea substituteds. 7 0.6 . EPDUZ3BEB1 4 nol es of nethyl ene phosphic
acid (6) * di et hyl eneam.ne 1.5 1: 40 ether substituted 35
with 4 nol es .of nethyl ene phosphic acid (7) © 2- propanol di am ne 0.3

6: 00+ substituted with 40 eaBLE ¥Ilol es of net hyl ene phosphonic

acid 45 Exanple 6 The set del ayed cenent conpositions of the second aspect
of the invention arcunpauildtyf obefay PelayerddCéne gonppsitions states for
| ong pesri ods of tinme and have a m ninumsettling of solids, and sgg ration
of {ree’ waPBFedBt PR St dFdqElancR FomeRbbM -3 SroryREbyLeet g se +
punpéd, they nust be 50 4933p¥BFET of 18 e? ntPH I3y &t Werelﬁygﬁyg/&f"l n of

t he cenent occurs and reasonabl e conpressive strengths are devel oped. The

activating agents nmust not flash-set the conpositi 0?“1:15 fhat the
conposi,pi ons must be pI_aceg%Whggtadeguatﬁ margi ns o (gagzgt,y after the
activating agents are nmpeadvyiRgr g¥bhH2 Three basi § P R 6 )
performed to show the abovexﬁegw ?%ﬁrrents, i.e., f(\80 :he El—cr:r)g
tests, punpability tests andOcOBpressive strength tlests. 551 The free
wat er and settling tests condi.dt of preparing agquedus hydraukic cenent
slurrigs containing various &Bunts of hydratable | form &8 materi al
(hydroxyet hyl cel | ul ose) and $e del ayi ng agent (amf%notr! -

(et hyl enephosphoni ¢ aci d)) gng pl acing the slurri in cov%F d 500 [err]
pl astic beakers. The slurries-are observed on a dA y basis r solids
set t | enent —ame—free—water—separ ati on over tine periods up to 33 days. 12

EP 0 177 3@83BlyTheidms s %I?L cbhese Lesiséd eiéesaslfeors,hhrkg.wbl e VI. The

“punpabi ity (mal ntenance of e conpositions in a fluid state) tests are
carried ouR pmihberseanethyener pﬂ&spheniéeecm-emmkém@ﬁb')iigg tests

i & are prepared

descri bed above. That is, various set delayed cenent slurri
andkﬁl aced™Tn additronal 500 cnB8 plastic beakersS which are observed Tor
punpabi¥ity, i.e., the 5 sanples ale stirred by hand and visually exam ned
for punpafPmifehle Virphove. dcan e sesh thah senconiratjon of aouthRrafydratableygnl forming material i
Cenent cofPpGement Gprapceilione Arovidey9pd spisne ,a%B@nwger&Pngg)g¢@vqu"@"g& high, YiseP$ib:
mat eri al dflosbgws fieh teastime,pesjad the gampasitions emmaly i@, puspablp fluid statedepends upon ¢
(ami not r i fYRYINCASBYASMBS PAsBYHIZeS i d)) are conbined with various set

acti vafq ng agents and then allowed to set. The set conpositions are tested
for conpressive 10 strength at 24, TMEaNHLE2 hours in accordance with the

standard APl conpressive SipaheidlvhehirbAdnp-0@eekk! T, gpo@et forth in the
publ i cation QPI Speci fi cation ., Secon i |don, june 15, 1984, which is
! + p , .
P pey ot edoer SoreDy A e B At € O ven 11

Table VII1 below 15 TABLE VI
o/

1l set Set Activating Agents Compressive Strength
Test Delaying &L 2N PSI (MPa)
No. Agent? ~ pParaformaldehvde CaClo 1 day 2 day 3 day
40
1 0.05 1 — 25(.17) 1215(B.4) 1825(12.6)
2 0.1 1 _— Not Set  473(3.3) 1465(10.1)
3 6.2 1 — Not Set Not Set  455(3.1)
4 0.05 1 1 650(4.5) 1350(9.3) 1690(11.6)
5 0.1 1 i 586(4.0) 1725(11.9)2295(15.8)
6 8.2 L 1 150(1.0) 1385(8.2) 2025(14.0)
% 7 0.05 _— 1 945(6.5) 1410(9.7) — -
8 0.1 o 1 710(4.9) 1185(8.2) -~ ==
9 0.2 — 1 Not Set  395(2.7} — --
1 3 by weight of dry cement utilized in base slurry.
50 :
2 xminotri(methylene phosphonic acid) [N{(CH3PO3BE2)3)
55 Example 7

Set delayed cement compositions are prepared and combined with various amounts of various set
activating agents as well as with various diluted aqueous sodium silicate solutions to produce low densities.

14



Free \ater, Settling and Fluid Ti me of Set Del ayed Cenment Conpositions
Base Slurry: APl Cass H Cenment + 40% Water (16.2 |bs/gal Density- 1.94

err et s ' ratabl e er Test ayi ng
[ 1) 20 %4 S 9% Hyd bl e EP 0 H7c308\Rt T Del ayi
Gel Formi ng: ) and - . Fluid Time No. Agent 2 [err]
Settling5 » (Days) 25 1 1.0 . .
Farge " TIROE AT popte o e ks e b 0 2700
not dej[ er m;ﬁﬁatelgs aresc? itr?'l'a lees' X 'and'Xbela bou?g?cb? rdfy P gre HGt
det er m ned "% o ¥ 64 0 not
determned 5 1.0 0.5 0 not
determ ned 6 1.0 0. 45 trace not
determ ned 7 waldeow - &~ @3w === |arge not
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0.1 ) 2 2 0.2

6 ° 13 .0.3 . 20 28+ 0.4

28 28+ 0.5 ‘ EP01773088B1 g+ 28+ 20 1 %
by wei ght of dry cement utilized in base slurry. 2 Amnotri (nethyl ene
phosphonic acid)- [err] 25 From Table VI above, it can be seen that a .
concentration of about 0.5% hydratabltesigeX forming material in the cenent

conposi tions provides gpod sett Iri Ju sCLitILE'st t.gLs control w thout
resulting in high wscos-l-ﬁy——%sm—e&@?%ﬁrows—xr)ﬁar time period the
conposi ti ons PsswaFIuIrRn: AP ablﬂecebdentd* gu s @Pgﬁﬂdsnmp\eﬂnt guantity of

set,_del ayi ng agent uti I| tlal?,ﬁz’;}gﬂ é‘\'ﬁ; it St F}fﬁ:s - [err]

Base Slurry: APl C ass ydroxyet hyl cel 'ul ose + 35

40[ err] Water (16 2 | bs/gal Densi [err] [err] Set Set Activating
Agent s st COMPY €SS ve St é@, Test Del aybg],ﬁ,‘f.’fstsﬂ‘i,"ftsiﬁ.,ng{,err]
[err] 1o No. Densi | yyde m:gﬁa&mt 2 __qﬁar & osyul d

[err] 1 day lbsgal 3 day 40 e 26 20530;’*@51’514“53

1 1 n2sg §g7) 1275(8. 4) 164412, 6)%) S0 .20 40

1 NS sdt® 273(3.3) 1465(8. 1) 3 0.2

1 ~ 3 1206t $e6 Not ~Set  455(6D. 1) 4 700+ 4.8 700 @ 700+ 4.8

1 15 4 12 9650(14565) 1330(9.3) 16F8(11. 6)708+ 4-8 700+ 4§ 700+ 4.

1 1g 6(4 ) 1723(11.9) 2295415. 8) 8o 2.6 700+ K.82700+ 4.8

1 1s.. 0(3.€3) 1385(8.2) 2025(14.0) 7B 4.8 700+ 7.8 700+ 4.8 0. 05
- o 945(6.5) 1410(9.7) 8 0.1

o T ge 21:130(:4'4?%). Qtlgf% cane.& tilized if- Mas slurry.

1 Pot  Set :§ents Y fby wel ght of ary éeerre;nt Utel lizéd in base

slurry. 50 2 Ammawnemmwenbwm}shm WEFRPPORRAIB]- 55 Exanple 7 Set
del ayed cement £QMOSE!LARS:A Sonkh ERAE bRy v60RI SHadudidisdatiel OUS anounts
of various set.;achwzﬁahmg.oagantaoga;en@hd rasiowi th vari ous d| | ut ed aqueous
soditm si | i cate sol utio s _to produce 177 308 B1
The sl dfries § ?:tpﬁiﬁié ﬁ‘E‘%“g%’(?“én’é‘ 5? Stftc?iﬁ o 3% V\ﬁ REFTe dg and pl aced

I n wat er baths at 80 12 C). A penetroneter is used to deternm ne 24, 48
and 72 hour and 7 day conpressive strengths. The results of these tests are

shown in Taq.| abia IJ( thxt 9‘8 t%mposjl ni %ontJining 1% pa%?ongal&eznyde géwa%l ng agent produce

30 equivalent compressxve strongth to the compositions containing 1% amounts of both paraformaldehyde and
calcium chloride activating agents.

Table X shows the compressive strengths of cement compositions activated with paraformaidehyde
and/or an aqueous sodium silicate solution after the compositions have remained fluid for 28 days. The
compositions are diluted with various amounts of sea water containing 18% by volume aqueous sodium

35 silicate to obtain three different densities at the time the activating agents are added to the compositions.

— Example 8

Set delayed cement compositions containing various amounts of set delaying agent are prepared. The

40 compositions are refrigerated at 20° F (-6.7".C) for 7 days add then heated to 80° F (26.7" C) for 4 hours.

After heating, the compositions are combined with various quantities and combinations of set activating

agents, allowed to set and tested for compressive sirengths using a penefrometer at 1 and 2 days. The
rasults of these tests are given in Table Xl below.

50

55
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TABLE X Penetronmeter Conpressive Strengths [err] Base Slurry: APl Cass H
Cenment + 0.5% ,Set Del ayi ng Agent 2 EP%’T'_?O 355511 Hydr oxyet hyl cel | ul ose +
[err] + 40% [erv] Water Initial slurry density - 16.2 | bs/ gal ( 1.94

[err] % . Penet ronet er Test Par a-
% Conpressive Strength 10 No. Density, f or mal dehyde .
Extender[err] 1 Day 2 Day TEE DEY | bs/gal [err]

psi MPa psi  MPa psSi  MBamrhssive scbdmd penchrcitter - 100

380 2.6 600 4.1 700+ 4.8 2  II1.28 . 1.35

: : 1 0
90 . 625220 BapeSlum(y API(Flass H Cemgnp 1ofpsl Waterd16.2 lbs/gal pensity-l.-%gfcn]l%b
700, ,4.8 700+ 4.8 700+ 4.8 4 12. 96 1.56 1 60

700+ 4.8 700;;;. 8 ggggm. 8 & 13§59 1.3163 Compressive Strength3 40

380 2.6 700+T&#t8 76g+viagg_oFara- 13 5 1.6 ' 1 40

700+ 4.8 700423 8 #@ﬁ.@@éﬁéﬁmﬁ%e&m&ﬂg Dyt dr y2 nt utilized in
base slwrry. 20 2 Aninotri (nethyl enepbosphani ¢ atiidk.d er i ¢ Sea wat er

sol uti on contai ni ng dl&% by vl unme soedi um skl i cat awciiséth and deerr] to 3. 22

Si 2 weight ratio. 25 % set del ayed conposi®er §ets i ¥etfSeti d state for
28 days priorg to beijng actiwated. Tgble | X_shows sshaf,ot hgooCQugosi ti ons

cont ai ni ng 1% par af a.vsal dehyide actiati ng agent moadude 368 equi val ent
conpres®i ve $rengt -0 the konposithi ons cont ai ni’f® 485 amounts of both

par af or mal dehyde and cal cium chloride actiyating ,ggegts. ytadate X shows the
conpressive #rengthssof cenent conpositi ops act ineabed Wedehset

pakaf or mal defyde and-&r an aqueous godi um il i cathet §eH ut 7¥n 4fter the
conposi tions fluid for 28 days. The conpositions are diluted
wi th va¥i ousl aemets areby saght\at &% eRit atinizeyindlB% Bymol ume aqueous sodi um
35 silicate ;o_obtai n three different densities at the ti,ge the activating
agents are agf Pé?’f?ﬁe‘%é%%ﬁ%%ﬁﬂﬁ“@?%@?%? B8 cenent

conposi ti ons_cort I i ng various anmounts of set del aying agent are prepared.
The~40 zg,orrpo% ftiep Tsdags et 20Fr (Ho7 2 e dndt 4 2rsFat 86°F .(2CPC Mefdrelaetiagidonhen
heated to [ - —Ags -+ re conbi ned
with various quantities and conbi nations of set activating agents, all owed

to set and tgsh6sh H%anis KIPEARSIaHEnyIL e ohation Hith Saidurn BRIGHdE PRBGCRS thdtmobt Bpid 2
days. The chfisalsive sttingth enfopiBitiaid Mk @oMbré&ive stonditli ot &kecli@ by WorlraheS &t 8tayed
1. EP Q,alz,z,,@g&oaﬁﬁ%sbﬁopgg\, ‘essive Strengths Penetrometer 5 Base

Slurry: APl O ass Cenment + 40%err] Water (16.2 11s/gal

Density- 1etapid®rr]) % Set : [err]

Conpressive sStrength[err] Test Del aying , Para- % [err]
No. Agedat délayefi eermant derhpodidons @rer prepared Using riashdiedter d@a whteband various set delagingDay

psi MPas agesis. Whtadescriptions of the set delaying agents used are set forth in Table Xil below. Free water,
: settling and fluid time tests are carried out on the compositions in the manner described in Example 6. The
(. resuits of these tests are set forth in Tables XII, XIll and XIV below.

40
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10 1 2 - - Not Set Not Set
2 ¢ ' 0.75 2 - Not Set Not Set 3
0.5 2, - . -EPOITT30RR! set Not Set 4 1

1 1 : - 150 1.0 700 4.8 5 0.75 1

1 -, 700+ 4.8+ --- 15 6 0.5 1 .

1 - 700 4.8, - 7 TARLE XTI - 1 1
Not Set Not Set 8 0.75 1 1 Not
Set Not Set 9 0.5 Description of Set Delaying Acedits 1 Not Set
700+ 4.8+ 20 1 Percents pgdiithy wei ght of dry cement utilized in base

slurry. 2 Fifty }Percent aqueagdvesol uti on of am notr| (et hyl enephospheni C
acid)- [err] 25 % hrs at ferrl hefore
activation As shqkumaTapl e sk, M@ﬁ&&le&yﬂ&om:ﬁem%mwth
cal cium chl ori de produces the npstaciadMit@dafofEpIzessi ve strength devel opment
and thqocorrpressﬂvéokﬁﬁren_'gbh 448 n GaregdsfNoe le dripgutsalined ritp20Be seléd. del ayed 30
slurry at 20 F (6 Ligugyo Vbve PRAFSO EXAFEPE Y8 YPUHEd Benent
conposi tions are ¢prrepad eslsusi o9 f@ﬁé&s%tﬁrmmm&%%mlw@w@uw set
del ayi ng 35 agents. The descri pti osiominé saJlne. set deI aying agents used are
set forth in TabPe L@¥#d hefRow, 50Fr eé‘ hopigiagidt i ne tests are
carriedsout on tlge scARPOSIti Qe | ok ﬁgﬁ éz;c fqa Exgqpl e 6. The
results of these 7t espiia ar-e seabs f OEtHpIdnas é’mﬁh&@&dbel ow. 40
45 50 55 17 EP Olq\JZd Bl3o;rABLEn§§{:g(DESE” pt| on of IJg%et Del a ng) Agent s
S\ a6 Ac I gm 5&
Description 1 Lmqls .grr]’é;: %ﬂé&.mﬁmﬂﬂ MIQ{E'%E’A S
ani not 2¢ (et hyl ene bo honi ¢ aci dpei Er( MPAY. SO | d - 44¢ Same as
No. |: dryneutraf g‘é‘ﬂ"‘{)err] Sotid gt ieapeees folutighgh awondmp a5 No. 1
aquaous sol uti oruofx.xmtmodlzsin sali: as‘hol—'l(ﬂU&cﬂeou;s&utxm éﬂ%tassnﬁarre as No.I;
formul ati on of sodium and triethasalfol am ne salts. <2 60%
I - Hydr yet hyl i derf@- Fquid d"rzphossﬁ'honPtP ﬁﬁ’ ’ﬁr‘"eé‘IYHﬂ' ig’ﬁﬁ"é""’a"cl d (EHDP).

6 14S@ldush - - ereaqt@ﬁs Bawrian oflkdidnedid al i zed
[err] solid. 7 1Sokigkd 1 —90 phartetiyjdted) echiiduaifom the fractional
t et ra( met hyl enephosphoni ¢ aci d) ( N‘F‘ﬁ}“’ @ BFgEseet Brigus ethggos-  Sane as
No. 7; aqueous sgl uide@p &f amgeni m\:ria%inel-ﬁegw(ﬂthyﬁengpmsp.%Zx@ Sane  as
No. 7; ,agueous sol ution of potassacim Sfdntdiffdfen 7%
Hexamet?‘uyl enedi 3 ket (fEd hyﬁmggeh’esbhm cmtams mre '-’3515“31

18 Ligquid <1 46% UREA tetra(methylenephosphonic acid).
19 Liguid 2.1 66% Tri(mathylenephosphonic acid) derivative of
tristhanolamine.

20 Liquid 6.5 64% Same as No. 16; aqueous solution of sodium salt
35 from different source thian 192.

40
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20 acid) (HWDI MPA). 11 Liquid -
29% °  Sane as No. 10; aqueous solution of amoniumsalt. 12 Liquid 6-8
25% Sane as,No. *10; aqueous solERQ 7 38 Bbt assium salt. 13 Liquid <2
50% Di et hyl enetri ani ne. penta (et hyl enephosphoni c acid) (DETPMPA). 14
Liquid -, - Sanme as No. 13; aqueous solution of sodiumsalt. 15
Liquid 1 ° - Phosphonet hyl atgger g3rflue fromthe fractional
distillation of mxtures of vari ous et hyI ene- d| amnes. 16 Liquid <2
40% Di et hyl enetri ani ne ga&nede apm aofFinid Timd d) from di fferent
'source than 13 . 1 gl 1as No. 1;
except J(:ont ai nga%rS (lauirgm oﬁiékfﬁﬁsgn%%ﬁg’uisﬁlfffqufﬁa 514&: .,.%1%2% UREA

t etra( et hyl enﬁ hos honi.c aci d 19 Liquid 2.1 66%

Tri (et hyl enep g’s ‘?‘ﬁ‘é‘%&ﬁ d) Ref8, TepReTarare 2og (Br&8#% Aol ani ne. 20 Li quid
8.5 64% Sarre as No. 16; aqueous solution of sodiumsalt 35
fromdifferent source them 19. 40 45 SO 55 18 EP 0177 308 Bl TABLE Xl 11
Free Water, Settling eH?HalPI"Il d Time 5 Base Slurry:. APl Cass A
Cement + [err] Sea \Wat 5@ it [err] Hydgpoxyethylcellul ose Test Cogndidi ons:
Room Tenper at urmsand Ree IBLE SegetlBelaying settling del ayi ng Hgent No.

[err] No. X1T1) Agedd )i 0 Tedfiree Wotpnr Tl o (dafpl)

Del ayi rg ettling,ferr] Ti me Xlil) Agent
Free Water p (dayé) 15 Ji:g 1 Ngil : -3; 1191. 0

Sli ght 3.3 912 161.0 Slight0 . 3 7Sl i ght
7\ 11 3 4 177 1.01.0 Slight g j ght 73

7 4 17 8 +0 Sli ght 7 7 20

% by z2onei ght bfy dy wedgnent ayi bémead \tal badeis base glur2g.
TABLE XIV Free~Mater.  Settling.and Eluid Tine Base Slurry. ARl _Class A
Cement + [err] Hydroxyethylcelluose + [err] water 30
Slurry density: 16.2 Ibs/gal (1.94 [err])

\—

26 TABLE XIV

Free Water, Settling and Fluid Time

_ Base Slurry: API_Class A Cement + 0.2%1 Hydroxyethylcelluose +
: 5481 water
30 Slurry density: 16.2 lbs/gal (1.94 g/cm®)

Test Conditions: Room Temperature and Pressure

Set
Delaying
3 Agent
U No. 8l
' Test (See Table Set Delaying . Settling & Fluid Time
No. ViI) Agent Free Water {days)
0 1 1 i.0 Slight 24
2 3 1.0 Slight 12
3 5 1.0 Slight 12
4 13 1.0 Slight 13
5 16 1.0 Slight 21
6 18 1.0 Slight 15
7 17 1.0 Slight 1s

45

1 ¢ by weight of dry cement utilized in base slurry.

50 The above data shows that a variety of methylenephosphonic acid set delaying agents can be utilized
and that API Class A cement slurries are delayed differently than when AP Class H cement is utilized. Also,
the utilization of sea water changes the effect of the set delaying agents.

Exampie 10

55 ""
A set delayed cement composition of this invention is prepared containing API Class H cement, water,
hydroxyethylceilulose and aminotri(methylenephosphonic acid). The set delayed composition is combined
with various set activating agent or agents and various quantities of sodium silicate solution and allowed to

19



Test Condl tions: Room Tenper at ure and Pressure Set 35
Del ayi ng Agent No. F\éerr Test (See Tabl e Set Del ayi ng

. Settling & . Fluid Tine 30g/Bit ) Agent Free
Wat er (days) 1. Sl i ght

24 40 set. THe s con%posmons are testéd for compressive stren&th mo ths in accordalﬁe vgﬁ he standard

12 3 AP1 compfésswe strength testing pr%ce&ure forth in the§ on APl Specificati 104 Second

i30 Edition, June 15, #98%. The results of these tk g lgiven in Table XX bétgw. 16

. 58I ght 21 18 - 1.0
Sli ght 15 7 17 - 1.0 Sl i ght
15 4 5 TABLE XX 1 % by weight of dry cement

uti |hl Ized i E base sl urlsgz Mefth Coﬂiﬁs&bﬁ/ﬁtt&ﬁﬁhw that a varl Styhof
t t t hat API
it RN e L SR A

cenmemt is utili zed Arsfry talsuenlﬂyk i2gas ivee/ of 93e§/anauer changes t he ef fect
of the set dela ents Ie 10 55 A set del ayed-cenent conposition
of this i ?f’éir’ff'f “S‘Pb"d’a‘rEd“PG SRR Ny P85 EF ass H cenent, water,

hydr oxyet hyl cel | ul ose and am notri ( met gl enephosphoni ¢ aci d) The set

del ayed conposi t| on is conbined with AMmepeus set activating agent or agents
and "®ari ous qga{u: lf iges, of sgﬁi MM sil gl E“sol uptanignd al | ayped,da 19 EP
0 177 308 B1 Se t gmmaét g‘sluag&,st eshBgl/gadrg/eANpPpeSSI vapstrength
at, ;6 nmonths in ac accor dance wth The standard API corrpr essi ve stren%

t &% i ng procedures set forth3in the puti cati oft" lel

Second Edition, Jgne 15, 1984].‘ The resq s of ﬁt se tes,ts ac@ gi ygn in
TabP® XX bel ow. TABLE XX Si x Month Conpressive Strength Data Base Slurry:
APl Class H Cenent + [err] Hydratable G%P Form’hé Mat &5i al :Eg-Prr] [err]

Set Del aying Agenf 3 + [err] :_\/\ater 10 ¢o :g §d Y 1 g@nsi ty:
16.2 I bs/(1.94 [err]) Conditions: Anmbi ent Tenperat uré and Pr essure %
Agueous 15 - [err] +ara- 40 [ ens.]s 1.6 2%0di @
f or mal dehyde C3l ci um ! Silicatefd grsgl ty I ;g?"Sté t@gt h [err]
Chl ori de Solution[err] | bs/gal [err] psi vPH 100 11
230 1.6 1 100 115 1.4-590 462 20 1.9 '§'4“'g 23.
100 11.5 1 1.4 80 3.3 6D 16.22.5 1-3 1 B3 gioo 11.7
I 1 60 13.5 1.5 "7 18960 12.8 1
- 60 12.5 1.5 2100 14.5 _ _
40 1133 By weight of dry)gempntoygfidized in base slurry
2 pydroxyethylcellulose
35 3 aminotri(methylenephosphonic acid) [N(CH2PO3H2)3l.
&) _4 $ by weight of base slurry

5 an aqueous solutmn containing 18% by weight sodium szlxcate
with a } Nag0 to 3.22 SiOz weight ratio.

40

The data of Table XX shows that good compressive strengths are obtained using the cement
compositions of the present invention.

45 Claims

1. A set-retarded cement composition for cementing high temperature zones in wells, comprising:
hydraulic cement; '
sufficient water to form a pumpable slurry; and _
50 an effective amount of one or more set retarders derived from methylene phosphonic acid and selected
from:
(a) compounds having the general formula:

Ry - N - R3

55 R

wherein:

20



25 _ 40 13.5 1.6
2630 1871 1 - 40 13.5 1.6 4030
27.8 1 .1 : EP°‘773°3316 2 1.0 3420 23.6 1
- 16. 2. 8950 61.7 1

st Tﬁe set co Jusi%ons are9 fopgor'?li’lr%f (éi"éwat% ms irP;c &5%0&@%& standard
Ut i 1ized Af} BA l%s LEtrBN h festi A i e Bubh tlon AP Specxﬁcatlon 10, Second
am not i (EaRiohY kA BP RS, Q'?ésgltsadﬂ ée §£r1;gﬁen/ﬁ’:b¥blm base sl urry 5 An
aqueous sol ution containing 18% by wei ght sodi um S|I|cate with al/Jerr] to
3.22 [err] weight ratio. 40 The d f bl e XX shows that good

corre;essi ve strengths are obtained Gt ng the cenent conpositions of the
present i nvent [ on 45 Clsak onfih cémsrabsivet atxiedtic@aeant conposition for

cenenting h erature zones in we ulic cenment;
suf fi ci ent ﬁ?"fmﬁg{ggﬁﬁﬁﬁaﬁ?ﬁ"% lg%ﬁf,.%ﬁ%%@wegsegfﬁ dciive amount
of oneroor m)re set r et anders ddaikyedl mlrbgve(tx k eemPhosphoni ¢ acid and
selected from_(a) corrpounds havi ng t he eneral formula: {err] wherein: 20
EP 0 177 308cHSftiens: ThEbight E?ﬂ?ﬁB% Bhessti&ted for conpressive
strength at 6 nonths in accordance W|th e standard API conpressive
strength testing procedures se%lafort h mmuidns publ i cation APl Specification
10, Se¢ond Editio 15, 4. The, ts of.thgse testg are,given in
Tabl o X el ow “acdsiieires ' oliflly TglRGlle® hobiBre, B5 Sutba T
Conpr essi ve Strﬁ‘gt‘ﬁ"lﬁta BaSe Srurry: 7—\T—’I Cl ass Oerrent + [err]

Hydrat abl e Gel Forntng Materialferr] + [ @0¢ ] Set11 I ayllng E 3 1+6 [err]
Water 10 1 S| Li'rry densi §¥, bs/ (,14 94 [Bhr] )3 3
Condi t¥ons: Anbi ent Tenperature and Pressur e [ err] Aqueous [err] = Para-
[err] Sodi em f or mal dehyde Cal €3 um 12 5 Silli-gatel700 Ipknsity
Strength [err] ] Chloride I Solutionfkrr] ] bs/daﬁ [e},ﬁgg }gg MPa
| 100 11.5 L4 22 0 SRS 1
1od~/ 11.5 -1.4 598 4.1 20 :g 13.5 181 2?{(9;; 5?3'? ;
100 11.5 .4 48 3.3 - 13 1 . . 1.5
1700 11.7 _1 i 60 -~ 12.5 1 5 13-§gp0'-4p 5490 %73
- 60 1 12.5 1 1.5 2400 141g5"_ :ng g;‘;g gf@
- - 2 . of
13.5 1.6 296? 20. 4 1 - :6.2 1.9 9000 6S5.2

30

1 & by weight of dry cement utilized in base slurry.
2 hydroxyethylcellulose
35 3 aminotri(methylenephosphonic acid) [N(CH2PO3H2)3l.
\_J 4 § by weight of base slurry

5 an agueous solution containing 18% by weight sodium silicate
with a } Na20 to 3.22 SiOz weight ratio.

40

The data of Table XX shows that good compressive strengths are obtained using the cement
compaositions of the present invention.

és Claims

1. A set-retarded cement composmon for cementing high temperature zones in wells, comprising:
hydraulic cement; :
sufficient water to form a pumpable slurry; and

50 an effective amount of one or more set retarders derived from methylene phosphomc acid and selected
from:

{d) compounds having the general formula:

Ry = N -~ Ry
§

&85 R

wherein:
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25 1 40 13.5 1.6

2630 '18.1 1 - 13.5 1.6 4030
27.8 1 L1 ~ EP°‘77&°% 2 [err] 3420 23 6 1
- 16. 2 1.9 " 8950 61.7 1 '
-- 1612 Ry, Blend R are990iendiBerfly Hdrogen m-d429@§x)zw 8 timfdtiod! e &e %A,
utilized in base slurry. 2 hyrR Wels ﬁ

ani notri | met hyl gnephosphoni ¢ rgghb L.eraik hi A.et%i) Mo%h%tumﬁf a PATRatSd dilhY o afin
aqueous sol ution containi ng hk3nBYaterh&k catoR i wWiRkhSdabe Bt & oblyloble & pdr théliiylehe t O
3.22 Sig2 weight ratio. 40 Throsgadnate @foud;ahl e XX shows that good conpressive
strengths ar e abkbfiones isIbydiget WRicK RIERIREIaee WO T Initdfich Adm byl RayDéfem erifamolecular

i NnVENtion. 45 hidreged®orid befivede the MogenCtRsh SAER dkygen BPM Jittdch&ito & hospleiii Bt g

hi gh t enper at @)eompyuads Hadng\b kituctedfopidisi Nng: hydraul i ¢ cement; sufficient
water to forma punpable slurry; and 50 an effective anount of one or
nore sed retarders derived g§om net hyl ene phosphonl c aci dngnd sel ected
from (a) conpounds having tXe general formula: rJ&] whér ei n: EP 0 177
308 BL [err] and [err] are jfdap@izdEta ry} hyﬂ’?iﬁgen 2 T&r] with the
limtation that one of [errg, R2 and [err]gls al ways [err]nﬁ( IS

hydr ogen, an al kali netal cation, ammoni um a protonated anm ne or an

al kallFfe earth metal cation in which case there is only one X per nethyl ene
5 wherein: . . hosphonate group; and at least one X is

hydr ogen whi ch 'P§ as%ﬂ%&?’é@"\/\fﬁfthe nitrogen atom by way of an

i ntr/anol ecul ar ’y'lro A998 RE- Qb W8 t he nltrogen atom and an oxygen atom
~attached to a p'f‘?d 45%99511 8H1P B892 @ oGN8 )n Blareie) Ay isdydegen et GHefOsPi nul a:
[err] ¥5 whereih .n 099“ a"f %Fatw-oﬁﬁnl"“t“ﬂ‘ A.protenated amine "ég%&v‘ﬂg%ﬁa’ﬁ"r

R2 T WB'F anheoe thiylg
i e e
anine or an aT' i it sj‘&&?‘f'%ﬁy rogepRPTd PefreRL e MY §7 BHE X
per’*-’rre,‘;shyl enezgfu §§‘f~."9 %f Vﬁ't:rgct%rél"o g'ta | east one of [err] or [er]r is

[er]r and one Ssociated with a nitrogen atom by way
of an intranol ecul ar hydrog ond between the nitrogen atom and an oxygen
atom attached to a phosgher@no-rmﬂis- (CEy ~ N ¢) CEdmpo®lids Baving the
structural fornula: [err] 30 !‘%1

30

wherein:
nis an integer from 0 to 4;
Riis  hydrogen or -CH2PO3(X)2;
95 Rz is  hydrogen, -CH2POa(X)2 or -CHzCHzN(R4)> whersin R is hydrogen or -CH2P03(X)z2;
Rs is -N(Rs )2 Or

NN
N~ Fs

wherein Rs is hydrogen or -CHzPOs(X)2;
Xis hydrogen, an alkali metal cation, ammonium, a protonated amine or an alkaline earth
metal cation in which case there is only one X per methylene phosphonate group; and
at least one of Ry, A2 or R is -CH2PO3(X)2 and one X is hydrogen which is associated with a
45 nitrogen atom by way of an intramolecular hydrogen bond between the nitrogen atom and an oxygen
atom attached to a phosphorus atom;
(d) compounds having the structural formula:

50

56
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wherein: nis an integer fromO to 4; [err] is hydrogen or [err] 35
R2is' ‘"hydrogen [err] or [err] wherkin [err][ is hydrogen or [err] [err]
is -N(Rs)2 or {err} 40 wherein RFRGIRY tn or [err Xis hydrogen, an
al kali netal cation, ammonium a, protonated am ne or an alkaline earth
metal cation in which case there is only one X per nethylene phosphonate
group; and at |east one gf [err] R2 or [err] is [err] and one X is hydrogen
which is associated with"a 45 ni °r ogen a’t‘\om of an
i ntranol ecul ar hydrogen bomd khegygen ¥ he Bkt rogan-g ong and ag oxygen atom
attachgd to a phosphorus At om (d) coMpounds ha®ing the structural fornula:
50 66 EP 0 177 308 BlR[err] wher ei n®* 15 R ni® an integer from
2 10 6; Ris hydrogen. [err] or [err] wherein [err] is hydrogen or [err]
Xis hydrogen, an al kaki netal cation, anmonium a protonated am ne or an
al kal i ne earth netal cation“’gg whi ch case there is Bnly one X per nethyl ene
phosphgnat e group; and at |eagt. ggﬁ;ﬁgi% [_%E&H a,nq,/one X is hydrogen which
is associated with a nitrogest atom by 20 2'\/vay\of an.intranol ecul ar
hydr ogen bond between the nftrogen atom and an oxygRn atom attached to a
phosphorus atomy (e) conpounds having the structural formula: 25 [err] 30
wherein: [ermhelem: hydrogen or [err] R2is [err] or [err] Xis
hydrogen, an ahkal i anategér iemtd ©8; anmmoni um a protonated am ne or an
al kal i ne eart hRraet ahydedjeh,GOHIPO; (/i o& FCHz 8HAN(IR EWHRreinSR; $Thydiragereor XCRPOs (RR§ hyl ene
phosphonat e gr®ig; Bayitogdh an alkali rivdfet Gativh} dntriehium; & ghote@ed taminator ad alkbline rearthX | S
hydr ogen whi ch is aswsaticatoeth whichlcadehiserenis tonlp geenX per owthipigneyagspbénatergroup; and
i nt ranol ecul af leksy dnepf és-GheP@E(Ne ave@e X is dydrbgen edyie iscassoiaiad ditma nivrgan atomabo M
attached t o aapbicmpriamaleculdr bydrogen bgnddhstwses the nitrpgen elomradd argoxygenckan stiadhed to
wher ei n sai darhesphatesai¢ny; present in said conposition in an anpbunt 40 of
1% to 10% by {alsbrogpoundsfhayipgsthel piyuctyeshformula: 3 A conposition according to claim
1 or 2, which further includes particulate crystalline silica having a
particle size of less than 10 nesh (sieve erture 2mm) in an anmount of 17%
to 35% by weight of the dry cement 46 & -Accogposition according to claim
1,2 or 3, wherein the set retarder is ohe pr re of ethyl enedi am ne
substituted with 2 or 3 noles of methyl eneryphosphoni c aci d,
di et hyl enetri anmine substituted with 2 or 3 noles of nethylene phosphonic
acid, and trigﬁiier}xl enetetram ne substituted with 1 to 6 noles of nethyl ene

1

phos Dﬂ’O nc a is  hydrogen or -CHa;

Rz is  -CH2PO3(X)2 or -CHaNHCH2PO3(X)z;

Xis hydrogen, an alkali metal cation, ammonium, a protonated amine or an alkaline earth
metal cation in which case there is only one X per methylene phosphonate group; and
35 when nitrogen is present, at least one X is hydrogen which is associated with the nitrogen atom by

i way of an intramolecular hydrogen bond between the nitrogen atom and an oxygen atom attached to
e a phosphorus atom.

2. A composition according to claim 1, wherein said retarder is present in said composfﬂon in an amount
40 of 1% to 10% by weight of the dry cement.

3. A composition according to claim 1 or 2, which further includes particulate crystalline silica having a
particle size of less than 10 mesh (sieve apsrture 2mm) in an amount of 17% to 35% by weight of the
dry cement.

4. A composition according to claim 1,2 or 3, wherein the set retarder is one or more of ethylenediamine
substituted with 2 or 3 moies of methylene phosphonic acid, diethylenetriamine substituted with 2 or 3
moles of methylene phosphonic acid, and triethylenetetramine substituted with 1 to 6 moles of
methylene phosphonic acid. '

50 :
5. A composition according to any of claims 1 to 4, wherein said hydraulic cement is Portland cement,

said water is present in an amount of 35% to 62% by weight of the dry cement, and the retarder is
present in an amount of 2% to 8% by weight of the dry cement.

55 6. A composition according to claim 3, wherein the hydraulic cement is Portland cement, the silica is

present in an amount of 25% to 35% by weight of dry cement, the water is present in an amount of

45% to 55% by weight of dry cement, and the retarder is methylene phosphonic acid substituted

triethylenetetramine having 3 methylene phosphonic acid groups per molecule and is present in an
e

" .



50.5, A conposition according to any of claims 1 to 4, wherein said
hydraul ic cement is Portland cenent, said water is present I n an anmount of
35%to0 62% by wei ght of the dry ceFBM17788Elhe retarder is present in an
anount of 2% to 8% by wei ght of {he dry cenent. 55 6. A conposition
accor di ng tq.clal draul ic cenent is Portland cenent, the
silicais presentop‘)?%toaér,twg Wﬁ' htopﬁg 9 PP 3504 by wei ght of dry cenent, the

water is pr %ﬁetma %EBLLB %%ﬁtem éﬁ’éequs E%é% %ﬁ@r;&ﬁﬂi‘? eg: fﬁﬂ&gﬁz{m@ﬂ%

the retarderg il

havr ng .3 ne i er nolecule and resent I'n an
IgP 01t7c7 %@%{% grému%%%flﬁg ot"g?,G/o by wei ght of the dry cerrent 7. A
m%‘t‘ﬁod Of g, C AR iHpbdin AcdbidiHy b LEREY %trhears% Biido8 2 Hhardl Gol REARS haleRs! sbivcrdd
wel | bor e m%ﬁlh@d&ﬁébénn%e%ea%%u%m (afdhdl, G Bolfifdrs & 2Hcylmida-2RheRyRbphdd
sai d zone, GhRhiAeLE sb&&H vinPsuibi -dﬁaethytacrﬁ&ﬁ@&%ér&ﬂc%ud'a%d afy fiened
in anys0f ClofiwdTr MokeQof the 1SegathgCOmBAIMIS b@ébnaﬁ%aa @runramtara afilodtit 1R the randyl &110.09%S 0
conpri ses, & NyArHt AR oiRs dfyOdeeMIto MinRiidecthe SEMlRCAt6lidk raméamdroatoahb@water
cel I ul ose deietesarhi aE WherBif ths \ttardér i9deicid@ from ) Ao)P @), YdYBhdS(ePds defined in claim 1.
2-acryl am do- 2- net hyl propane sul fonic acid, sodium vinylsul fonate,
acryl am de, ANcOinsbisiig Mastoadingy | tantiga, saozrhwemc s@l61 @tardends adhg B ko eof Léminotri- Of
t WO Or 1s1TDI € (idihyleRephbsph@fiOi i) C Ostidnaaiamipd € subisfituted Svai dfrSrh UMI Vioi 13 amol@NoefNt
I n the rangeetbfleddphkphonio lacid%o Higthyisriegiaminef stisetudd y witle merarh, 1t Otomisni moldse dfhe
settling of msylerdphapitbnis e pad, atd nrietfyisheteteamivat aubstitnied edithofromamdtowide meles dfhe
r &t ar der | smebylespedptfoniorrid.a), (b), (c), (d) and (e) as defined in claiml.
9. A conposition according to claim 8, wherein said retarder is one or
nmore o df Astmpositidrbaccording teetiding [Ben epmmibmhxdrat@ter g¢) formingtTydtesidiel prendr mwre of
subst i t ut edhydygixydikylceliuiope, carboxyalkylapilulppe| and caghfoxyaikylhydrexyrifylellyjopre @hd is predeqt, in
di et hyl enet #1 amduniof Ogldfotot 1.-Q% bie ereighii of fthe dry egmentt and the raardanis| rsesentds an amount of
met hyl enephBiBlivAb% bywelght chig ditemenly| enet etrani ne substituted with from1
to mol es of met hyl enephosphonic acid. 20 10. A conposition according to
cl ai m#8 Jf- B compesifien secardien BF‘?aioaHF%e &d 9?5?‘1‘1’?" mygtiab fsi hygroxyethyjepllulese PRASPTE of
hydr oxyal kyrp@g|af119|.rr5 b 0.1%5ip |FeP R HY the| 95% @nd optionally said retarder is aminotri-
car boxyal ky hapic@sif) Ry §9§té a’éﬂﬂ°"f‘§°f&23°st8|9t7%lk?¥%ﬂ9hhmrﬂy Bl 1%t o

1. 0% by _ ht of the dr e d the rder | rese O%m&lnt
Of 0. 1% g\ﬁ}éggnézﬁﬂbadq Ogg?ﬂ% g‘ ) % g?;g rﬁéﬁl the y:ratable

accor C? ng tO' ?11

m eha! rs dro eth %el ul 5% by weight of the
hydroxyet hyﬁ éﬁ phg% qt)Bre eml.st% %rh ?.'% the
dry cenent, w @-It é m no enephosphonr c
aci d) present n an armun 0 "5% by wei ght of the dry cenment. 12.

A comppsii,i £ BorRositdndBlaibP 1o An@'orfbr&msvm [6€4n8 atth 92, WAfLh A GnRBE e df MBRY deB €S

APl C'ass Hclrak s3Hdlected HoRTRqMsoust SR W@Eﬁ‘ét's%hﬂérﬁ forrheld 28R Bliciud
38%'t o 46%3&;},,,&@: gﬁ* of et:tﬁe dry ceorr'esnt I|Jt he ﬁ;dr at abﬁﬁﬁga fegiar?r ng matct| erial

I s hydroxyet hyl cel | ul ose present in an anount of 0.1%to 0.5% by wei ght of
the dry eenembthédsh dohentingbabitedt al remadiidehtdh lcompridhib he! stepe ph pRphng laGetaretaded
present i N damesn@dipbsitdh 9. ddméd indaniYefpelsiihe Badl 12; Gratsporting saii gditretatiod hamedt v
cenent. 35 cothBositidn d®m REO Serhdte riocationp rmikinggoriecoramgre Gt adtigating adentsowié eairt] céinend
12, whi ch foampésition jjust bried ds thermacementiirereof cskid cagbntishbdinggselegled tromsaaliapps eadtivr om
aqueous sodiligate saiutipt atrefossidahyde and gelniuaf chianidé: dedhplahing thardsulting mixtvra in lKdidzdngle.
14. A method of cenenting a zone at a renote |ocation conprising the steps
of : prepBevendicatiosst ret arded 40 cement conposition as clainmed in any of
clains 8 to 12; transportjing said set retarded cenent conposition to said
renot e | beAOMBPSitioRdR iCimpnih 8issr retdiske powtla &WP@%PPH‘?Q}%?@&R%‘Q\K?TPR'% geng 8ffent
conposi ti orP“j‘SUE‘tm % to the pl acement thereof, said agent(s) being
sel ected fr¥Y 8@%"“5 di um si |cate sol utlanét,;? rBéaf or mal dehyde and

t

" cal ci ffn hr"B‘? F‘ff *'* RofSRpUE ey é‘%
v car hefg ﬁg?g Ptbee, mBREou i i S 120 figptoson
cimentati Oﬁ ?:ies COMmposes posgétc%nttlae gprﬁtﬁeaééngrglezdﬂnss Ia&l:%ﬁe
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puits, conprenant: .du ci nment hydraullque une quantit6 d' eau
sufflgaﬁte pour former un laiter a g"?é)% 1porrp6 et une quantite
efficace d un ou plusleurs ret arda %I se dérives de | Vacide
met hyl bnephosphoni - que,; et ch0|§|(s) parm (a) des conposes poss6dant |a

formul a gdnesal ‘ﬁa MR, | 2Q4He dd€peR@mment des atomes d'hydrogéne ou -CHzPOa(X)z. avee ¥ resTnc- R
-N-R 1i 83 R'2 23~~~~~~~~ 6 Gus Tun des Tadicktx Ri, Re est R bt toujolrs -CH2POs
177 308 Bl R, R2 et Rs o0 atbiiél Gin mntund@ﬁonaa&ma-md Mm@b R ﬂhine

- CH2PCB(X) 2, avec | a rest piofnéd bidlin Badén ledinélRfeuiPsligGet d¥s iRh'y aFlrASt pdRayroRRd
t ouj ourss CHZPCB(X)Z X méthylene-phosphéridte; stn at ome d' hydrogbne ou un cation

al calin, |'"i oraanefgndnUR)esUiIE atdMb By rbdEhe B6icesO 1 & ITaBMb idRBoté ke rloyehOd'tirdr falBbiX ,

au&u’el cas il hpdrggate Ontratidléiigar erfré QWdmMe Sd'azote ot un atome d'oxygéne lié & un atome de

met h‘yI ne- phosphaspadr€; et .au noins un X eat un atome dthydrogene qui eat i
a |'ataone d' gxabecamposds\pessécintiadonnuia idebpgégtianglenelid: nt r anol ecul aire entre
| " at onmee d' azote et un atone d' oxygene lie a un atone de phosphore

(b) des conposes possedant ka fornul e dével opp~e: dans |aquelle: 10 R 2\
R2 NNCH (CH-INCH ) -CH \ 2/ 2 2 2 25

2 R1 N-CH (CHZRN-EH ) eOH. W nonbre entier allant
de 1 a 4; Ri est in atonegd/hydrofbne ol 0312

B 2. 20 R
eat un™atona d' hydr ogbne, EEIZPCB(X)Z ou’ - CH2CH2IN( R3)2,\é32 etant un atonm
d' hydro- gone ou -CH2PG3(X)2; X est un atone d' hydrogbne, un cation
alcalin, lion ammnl um une an ne protonee ou un cation alcalino-terreux.
auguel cas il n"y a°Hyn oombre P" ?'Bﬂf)éérﬁet | bne- phosphonate; et au noins

| d d i Rpst uRatoyp d pe 0 2 t t
| n dgs ra aﬁ.aﬁaeat Bt nv e %ﬁ%%& o, T@w%?aaﬁ%?.dmn

hyd b i nt t t 1i
ayuaogt gﬁnl Ser ospﬁ 3 'ﬂﬂgrggéé‘S %5‘!’ E"g o ﬁrpmg uura&E]ma ife rgﬁé 8:3& e

UX, au uuUn X par grou -ph
R2 N>3N-CH2 - TF radicau 1 Ra &q L%( tome d'hydro equue
oy e et (o [0 e..alaqhy% %@92 gég,g%

- CH2PCa( X) 2; é'heeh grma ou - (j R4
etant un aton&)&rﬁ%aﬁ Qé’daﬁ’Hafo eat -N(R5)2 ou 40 N/
N-R5, 45 un atorra d hydrogene ou - CH2PO3( X2; X
eat un atona d' hydrogene, un cgla-l-\on alcalin, Mion amoni*um une am ne
prot onge ou un R,-N|__N-CH, (CH —N CH, ) n~CHy- Ry

R1
dans laqusile:
35 n est un nombre entier allant de 0 & 4;
, R4 est un atome d'hydrogéne ou ~CH2PO03(X)2;
\ Rz  est un atome d'hydrogéne, -CH2PO3(X)2 ou ~CHzCHaN(Rs)2, Rs étant un atome d'hydro-

géne ou ~-CHzPO3(X)2;
Rs est -N(Rs)2 ou
40

-N MN-
N{__ N RS'

45 Rs étant un atome d’hydrogéne ou ~CH2PO3(X)z; .
X est un atome d'hydrogéne, un cation alcalin, Iion ammonium, une amine protonée ou un
cation alcalino-terreux, auquel cas il n'y a qu'un X par groupe méthyléne-phosphonate; et
au moins F'un des radicaux Rs, Rz ou Rz est -CHaPO3(X)2 et un X est un atome d’hydrogéne qui est
lié & un atome d'azote au moyen d'une liaison hydrogéne intramoléculaire entre I'atome d'azote st
s0 un atome d'oxygéne lié & un atome de phosphore;
{d) des composés possédant la formule développée:

§5
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cation aI calino-terreux, auquel cas 11 nW a qu'un X par groups

mj‘thyT bhe- phosphonat e; et au noi ns gp biATEEE BAdi caux R, R2 ou R3 est
-CH2POS(X) 2 et un X' est un atone d' hydrogene qui eat lie a un atoma d'azote
au noyen d'une liaison hydrogeno,intranoldculaire entre |I'atone d' azote et
SO unv atons d' oxygbne lie & un atonk de Rhosppors; r(d) des conmpos6s

possedant |a fornule d~vel op 6177 3 %E/
5(CHy) P 08“’ NL ®%ou R7 2

R R 0 RN—(C;H)
no\ I\ R R "NRCH CH - 0- CH CH

7NR 2 82 & 2 R 10 dans I aqug! I e. n est un nonbre
entier allant de 2 a 8, R "gst un atone d' hydrogpne, -CH2POB(X2 ou
CH2N(R1) 2, R etant un at %Wz%ﬂb\ CH2PCa( X) 2; 15
est un atone d' hydreghy un cation alcalin, Mgion ammoni um une am ne
protonee ou un cation alcali no terreux, auquel cas 1f nly a qu un X par
groupe ! thyI ene- osphonate et au noins un radical R est -CH2POG3(X2 et un
X est un atond gf? '

g}%&\g f‘eé ﬁagf i 2,4 un atorre d' azote au m)yen d' une

| i ai son hydroge e | | ?ﬁeé t t

oo g E;% o bpdo- 051?8'? . By e abie st

la for q%’” € ddve{(Op st un r ® e, n am e amine protonée gu un

R dans Taquell e zegéé Qt‘ybo c@uun "%E &no-phos| honaBﬂet
09

P
est - CH2PG3( X),2 2 etun st n aéﬁmgg@% ? I '3 Ui 'atome
cation al cal | a,g)r;n Q,},yl ison ,{g inf Ydte ot un atome
akcal i no- te”% ahbidl ?ﬁggep c>réL qu’ U” par 9 0“
o ﬁtlfﬁ)

mdt hyl bpe- pho g&r@h £h rﬁﬁesd 8i presence d' azote,. au nmoins un X
est un atone d&?hydrog%sﬁe gul est lid a U%A%?om d' azote au noyen d' une

| i ai son hydrogene intranoleculalre entre |'gagi one d' azote et un atone 35

d' oxygene lie a un atone de phosphore. 2. @onposition selon |la

revendi cation 1, dans laquelle ledit ret@™ '{%Jr est présent dans ladite
composks tion en une quanrit de 1 a 10 % emr polds du cinment sec. 40 3.
Conposition selon |la revendication | ou 2, dqui conprend en outre de |la
silice cristalline particulaire ayant une taille de particule inf~rieure a
2 mm (n de taddnslageid:0), en une quantit6 de 17 A 35 % en poids du cinent
sec. 4. ConposiRii oresbel aomd dihydeogdneckiuc-@tis;on 1, 2 ou 3, dans laquelle le
retardt eur de Rori sest ©6ePQuioon SiHNHEHPO:(Mb; conposes de type

et hyl enedi ani neX sulsst unt alewe Ghydrogene U calisinepicalitt, Bon aremenivnh whe aminé protshdenducune
di et hyl enet ri am ne cslifsicalingdesrelyg aucelngs B niy@|au'yn &' pacdreles meéthyiéne-phosphonate; et
met hy| anephos#f® 8 geide la@resence dtarste. tgH anolss ua i etuncatamer I hydiogang gl et lig 26:nratpmes
d' aci de net hy¥' @q@p%@pmmi'weha'ssn hydrRgRas i ntiapaiéeuiairg rpnire thﬁ@meuﬁ'@z?}%ﬁﬁt% aone
revend®cat i on&oxygege ké a ympteme 48, plasPhere. edi t cdment hydraul i que

\/ 2. Composition selon la revendication 1, dans laquelle ledit retardateur est présent dans Jladite composi-
tion en une quantité de 1 2 10 % en poids du ciment sec.

40 3. Composition selon la revendication 1 ou 2, qui comprend en outre de la silice cristalline particulaire
ayant une taille de particule inférieure & 2 mm (n  de tamis US 10), en une quantité de 17 2 35 % en
poids du ciment sec.

4. Composition selon la revendication 1, 2 ou 3, dans laguelle le retardateur de prise est un ou plusieurs

45 composés de type éthylénediamine substitude par 2 ou 3 moles d'acide méthylsnephosphonigue,

diéthylénetriamine substituée par 2 ou 3 moles d'acide méthyl&nephosphonique, et triéthylénetétramine
substituée par 1 & 6 moles d'acide méthylénephosphonique.

§. Composition selon 'une quelconque des revendications 1 & 4, dans laquelle ledit ciment hydraulique
50 est le ciment portland, ladite eau est présente en une quantité de 35 2 62 % en poids du ciment sec,
et le retardateur est présent en une quantité de 2 & 8 % en poids du ciment sec.

6. Composition selon la revendication 3, dans laquelle le ciment hydraulique est le ciment portland, la
silice est présents en une quantité de 25 & 35 % en poids du ciment sec, I'eau est présente en une
55 quantité de 45 4 55 % en poids du ciment sec, et le retardateur est la tridthylénetétramine substifuée
par I'acide méthylénephosphonique, comportant 3 groupes acide méthylénephosphonique par molé-

cule, ot est présent en une quantité de 3 4 6 % en poids du ciment sec.

- T




50 est |le cinent portland | adite eau.est presente en une quantite de
35 a'62* % en poi ds du cdnent sec, et le retardateur est pr6sent en une
quantite de 2 a 8 %en poids: du ci ﬁBrﬂ"gé’@SB@. Conposi tion selon |a
revendi cation 3; dans laquelle ie cinment hydraulique est |le cdnent

por t1 and, 7 G Sidd € EStaidh SRAD e Ruthed Al t%%ﬂfr'&‘t\. P&’ b Yotadd
gl ment sec ag;fse "ﬁ(ﬁ' %iéef ‘ﬁg\*ﬂ c%%tét aullqu ?gf ré %stgié'g o Hﬁ! ds
u ci ment seg os, L fea&Qn Furet Y
| ' aci de n6t hJ

met hyl %nephosp on| que par rml 4- cuI e et est present en une guantite de 3 A

6 % en pog dssofidodilolBBibn BEGvendication 1, qui comprend en dutré bibe dubdtadch Widrdtathe foimant gel,
1144111117 Shoidie pdrmi dis d&'xves de cellEBseOnyar% b8 08 pbty(aicool &lﬁﬁtﬁiﬁﬂ&l d%p&#rﬁ%%hh@ﬂ- s
d' une zone seWiaRldbRinkthyfrdpatblRirdrRiIR SinistioRate 6&’(&9 fufnd Eér;ﬁh?fﬁdeuﬂ Nidifethyierylamiaade,
dans | equel abifle hatihist RCHERENSe oidohdiBHo dBXOlica \hbtdls FHBdsRorts dubilR] prédentd Sikns
place gans ligstidifr 89 0fe qeeRiitd Gl b pligs e 091 QUES kot PHIRORI dirhddD sééCpdur RRIke LSt
telle que d4fikimin Iek8aEehiaibAQIcCdRles SITH UshaRkoh o'l M5HS! B GakiF @) Wattd. caingdsitich; & dans
Conposi ti on igyaéie s eRrdaLiteI3tineRL dafi (@), (bRl i¢), () @NBY 1918 uedEnifis!idne latBR@ndicabsi ANCe
hydrat abl e formant gel, cholsie parm des dnriv6s de cellul ose hydratabl e,

| e pol y( a.c @ompositioly Iselﬁru &) regdindidation [3p bynslisesliedediCiothiatdur ost un ou plusieurs composés
acryl am do- Zhola peyhipraeyratitacisiel Inféahyiéoaphosphonitiyé)s téiydnadiamird csuisstitiéaipar 1 4 4 modes
acryl am de, discibtie chsthpddephaaptiopiqaeriladisthyimiediamiae supktittfepact 2 Grmaded dlavifle méthyléne-
quel conque @hosdeniqual etla tidiipidswdiraping calstindespao U & §immsies daciss erthglsaphespliddique.
IUt laitier en une quantite dans |a plage de 0,01 a 1,5 %en poids du

ci ment set®; Cowpesitiersshidty I8 revandidationiioy 9.cenGE Ut stbsEncetydetable dumans gel|egt une
separ at%on dOe@lyswmus'ebsanmrqhmﬁleﬁearmevneehwwmceﬂump. upe catbgxyaliyigejlylope et yne

r et ar dat eur ceshaxyalylydrpxypliyierliulpsg) et ashrésepte)en upejjuapité def.1 Adl0s%pn@oidedy pimant
dans | a revé&Pidatelaristeyr GSQPWWPFPQS'H BI04 %%reé Hﬂ#‘t‘&t‘?"@)PPCB dans
Iaquel | e Ied|t retardateur est un ou plusleurs conp

2&- g otatrae ‘?r@t’ Cuie s i et Znébésggﬁ ?’@ﬁ'@@?’éﬁ‘i "ﬁéd;gﬁg‘%x:egg

ar 1% 4 :

g ubst it uke S, °s:‘§ 5 ﬂ%tg(aﬂ eaB‘F 21 "Iﬁ?ﬂ"ﬂ'ﬁ'ég RseY Mdne Gt'f’é’m é‘lﬁr%r"ﬁ 7 % en
trl 6t hyl ene rﬁ'ﬂeé‘ §°ﬁbst i tuee par 1 & 6 nodes d' aci de

met hyl en revendi cation ou 9 ans
Faguel o ot '“’ R “"E%%Ef ,,u °ﬁe d %%f“”";i%"“@%%"}fiﬁ;ﬁ@ difipd
subst ances [:ef&nﬂﬁirdepést 0.1 3 0,5 % en poids du
car boxyal i Yt Q%ﬁee%tah'lgtgu ﬁﬁ ), ;51' Rt Rl q&fiﬁté de
présent e eng Y8 70k aipgrdi&erts %'ileﬂ- ds@uec'ﬂnéﬂpé u clment sec;

retardateur est present en une guan |t6 de 0,1 A 2,5 %en pol ds du ci nent

sec. lg. 1@%&%&&@&&% eoﬁqeye&d%%&.eaa&sma 64p8s 1b fIHRrbRnd &bt un ou
subst ance f gigiBuRt agefts aStﬁlEte rs hﬁéj! 1O YeR&IY barfh une? Soiution adudlisdSR NGRS @B (s8] 1iNe
quamti te depaﬁ)afarm&dé}w&e%;@mda@é scﬂuunel ment sec.” et eventuellenent |edit
retardateur est |'amnotri(aci de n6t hyl bnephosphoni que), present en une

quant i t d 1deProcédé de Biméntafiod A'up@ kdhe efl Un ErplEdeinertt Eignd, ZomSrenaplaas didpesides priépeiatiom

r evendp cat i dune8somgesition |dacpinent & priss mlagat seloy dormuduelorgue despeendicdions@ wrpitle
portl and 30transportcledesitte coniositipn de ciment @ PrisepreBriéy vars Brit emplacgment divibnéd ke r@$iange 46
% en pol ds dun @i plesieurssgents aclivalepsdeprise avep dadite edpipesificn desimentjedte avant la mise en

" hydr oxydt #igdecle icelietch daés)qitish saani(®) Stant ahpisi(shprsmi yne doletion equeusg de siicatn dgisogiemn.ds du

CI ment sec. Pagforpaidéhydegt dnghiomire de ealqumy af Inaiiseiep alereidt milney eWapasisinitae) |
prdserff en une quantet de 0,2 a 0,7 % de pr6ference de 0,5 % en poids du
_ci ment s&gtentansprijche Corrp05| tion selon |une quel conque des revendications 1
a6e 8.al2 qui nprend en outre un ouﬂ‘gel usl eurs a%ents activateurs de

prise, CH'OI %qbg'd El'izﬁqeﬂﬁ FEmERURUTRTBRNSEIGE P2 eniiarina van EochiemegygiieRen g Bohrun-

- par af or mal ¢&f % e chlorure de calcium 14. Proceds de cinentation .

d' une *%one Q ment el oi gne, conprenant |es etapes de: preparation
40 d' un¥ g@@ﬁ%‘(?ga? rﬁ de ciment a prise retardee, selon |'une quel conque

des 1 evend el 4Snd vodd ol SEARSARE hlfark B iy BASEA) B0 de cf ent 3

prise retar ee vers e ange un ou plusiours

agent g; act iy tvﬁh{é eq@engf lbibs @&éﬁﬁfﬂr%g} Vo I\ll‘em%bédh&{l 6 aliediRdtn Albb'iﬁée%er%ﬁ%ﬂt

la mse en, il 1 0-cCi It(s) agent(s) etant” cholsi(s) parm
une sol ution (qu,gm@,gg,edeslahdeg@ﬁ,g, fgmeiodium le

- (T




par af or mal dehyde et |le chlorure de calcium et |la mse en place du nel ange
resul‘tant dans,|adite zone. 46 Pat eElg%nﬁgrs'b' gt;e 1. Abbi ndever zogerte
Zenent zusammenset zung zur Zenent!| erGhg von cht enpor at ur zonen i n Bohrun-
gen, enthal'tond: 50 hydraul i schen Zement; Wasser in einer Menge, die zur
Bi | dung ei nes punpfahi gen Schl amms austel chh}; u 56 ei ne W rksane
Menge ei nes odor mehrerer von Met hyl enBﬂoé“p ons e abgslelteten

Abbi ndeverz6ge- rer, ausgewahit aus: (a) Verbi ndungen der al i genei nen
Fornmel 26 EP 0 177 308 B1 R-NR 1 R,R2 6 worin: R1, R2 und R3
unabhangi g vonei nander \Wasserstoff oder -CHZgCB(X)Z ist, mt der

Ei nschrankung, da8 weni gstens einer der Reste R, R2 und R3 -CH2PG3( X) 2
ISt 10 worinX Wasserstoff, ein Al kalinetallkation, Anmonium ein
pr ot oni ert es AR,R:a00Rs enabhEngiiavokéihanta -Wasadritéftibded FCH2 803 (X)k Iist, wi ddn Emsdhednkungur
ein X fO | ededdfbtehigstenspinosdeh Basd By, Bpped ROCHFQEEN: isst, und weni gstens ein
Rest X WAsserst off Wasssrstir eird AlkalifbiatiketinpArhmbrdum, Gneprotanianies Aminrcalendire Endbiktive-
Wasser - st of f br Ccketaltkatiangstein veichenSFaltiks pinfX it sre Metiylenphesphamatgsippe vorhanden ist,
Phosphor at om gebundenen Sauerstoff- 15 at om zugeordnet !st; (b)

Ver bi ndungen degnigsiensiin iRestof Mabses®if ist, der dem Stickstoffatom Uber eine inramogk@iaR WaShap
-N - cH2)n - sigftbpike gyischen dem Sticksifigomgund Ainemagn| eiry Biwsghotstom geblurgensnrauerstoff-
Wasser stéof f  oddem 2@eprpmiisik) 2. R2  Wasserstoff, - CH2POBN2 oder

- CH2- CH2N( Ra) 2ib} Yerbiggungergon @iistafosmelf f oder - CH2POB- 30 0X( 2
iSt. X Wasserstoff, ein Alkallnetallkation, Amobnium sin protoniertes
A oder ein Erdal kall- nmetalikation ist, in welchemFall nur gyn X fOr

j ode Met hyl enphosphongtagLuppe vor handen ist; und weni gstens ei der Reste

R, R2 ¥dor R3 - CH2POS(X)' ¥ i-st (eﬁg Resit -D(Oﬁ)serstoﬂé sf,” der 35
el nem Sti ckstof fatom Ub;.r’ sine iMtran®l ekyl are sRerstoffbri Nske zwi schen
dem Sti ckst of f at om unBoel nem an ei n PhospRgr at om gebundenen Sau&zst of f at om

zugeordnet !st; (c) Verbi ndungen der Strukturfornel 40 HR2 -
NLEN - RH2
-(2 - n -~ Cv%i%. 3 R1 46 worin n si ne ganze Zahl von O bis 4 ist,
r” vassersUSIT oger G GUBEM G 41a

Ry Wasserstoff oder -CH2POs (X)2,
Rz Wasserstoif, -CH2PO3(X)2 oder -CHz2-CHzN(Ra)2, in dem Ra Wasserstoff oder ~-CH2PO3-
a0 002 ist,
X Wasserstoff, ein Alkalimetallkation, Ammonium, ein protoniertes Amin oder ein Erdalkali-
metallkation ist, in welchem Fall nur ein X flir jede Methylenphosphonatgruppe vorhanden

ist; und
wenigstens einer der Reste Ri, Rz oder Rz -CH2PO3(X)2 ist und ein Rest X Wasserstoff ist, der
as einem Stickstoffatom {iber eine intramolekulare Wasserstoffbrilcke zwischen dem Stickstoffatom und
) elnem an ein Phosphoratom gebundenen Sauerstoffatom zugeordnet ist;
S/ (¢) Verbindungen der Strukturformel
0 forminn,
B = N /N“cﬁa'("ﬂe'?‘cﬁz)n'cﬂz“ 3
R
45
worin
n eine ganze Zahl von 0 bis 4 ist,

Ri1  Wasserstoff oder -CHzPO3(X)2, :

Ra Wasserstoff, -CH2PO3(X)2 oder -CHz-CHzN{(Rs)z, in dem R, Wasserstoff oder -CH2PO3-
50 ()2 ist,

R3 -N(Rs)2 oder

55 N N-R
- -Bg ,

worin Rs Wasserstoff oder -CH2PO3(X)z ist,

o | AR



R2  Wasserstoff, -CH2PGB3( X2 oder -CH2- CH2N(R4) 2, In dem R4 Wasserstoff
oder® *CH2POQ so M‘ﬁé%e -N(Rs) 2 oder ss

-N  N-Rworin Rs Wasser st of f oder pX)2 ist, 27 EP 0 177 308 Bl X
Wasserstoff, ein Alkalinetalikation, Amobnium ein protoniertes Am n oder
ein Erdal kal i - et alvhdsaretof Neirt manmeﬁumr@ R@RoAtaHh, i) protofibies Antit bddr G EErdalkali-
Met hyl enphosphonat ghetiirgion @, anelehami Fall nurldhiiX Y2 Ridg Me@pRnphbspRonatifippd@ttiafdeR |

R2 oder Rs - CH2POs(if)#hdund ein Rest X Wasserstoff ist, der elneme

St i ckst of f at owenigstesy eireir der ResterraNBR) edorl RaFGHPOgX)e Uad 6l fbet MoMssserstbfsisdan eldlem

Sti ckssof f at oBtickstuffateinien eie itttamolekulsy vassaisoiibrikb dwishae donbalivksteffaf uat! @inem

zugeor dnet i sdn;ein Rhpspieratormgbtitrgenen Baversttfiatoknt ngdoainaast; 10 : R

R\~ (d) VerbindEngen der Strukt@rform®l- (H2)n - N oder NN
oder H' - R ' RO1 t5 /N 2% - CH OH
-E - Ns 20 2HR worin n ei ne
ganze #®ahl von bis 6 Ist, 25 V\asserstobf CH2PsO( Q2 oder

- CH2CH2N(R!') 2, in R Wasserst of),R)der CHZPCﬁ@@ 2 i gt X/R Wasser st of f,

ein Al kalinetalikaf on, Gﬂg@nIUI‘YNEIn pred@ni ert eSyAm Q.d ein
Er dal kal i me- t all At i on(l i n weNghen (Iszuél I nuRéFn chfrﬁ}qia oder

Met hyl enphosphofiat gr uppe vor handen t, und 30 weni gstens ein Rest R
-CH2PB(X)2 und ein Rest X Wasserstoff !st, der einem StickstoffatomOber
ei ne intranol ekul ar.e -Wasserstof fbricke zw schen dem Sti ckstof fatom und

ei nem an ei n Phosphor- atom gﬁbundenen Sauer st of f at om zugeordnﬁt I'st; (e)

Ver bi ndungen der StrukturformeT\N35 CHZGH -0 - CHch2 - N

OH | "2 -C- A4, -~ 2

A A 1740 g

1l worin: R Wasserstoff oder Methyl ist, 45 R2 - CH2PQGa( X) 2
oder - CH2- NH CHZp@B(Xz, X V\asserst off, ein Alkalinetalikation,

Anmoni um ein protéml h@gp,g sin Erdal kali- netallkation I'st, in
wet-cheggm Fal | ngr ?}ét Y LGRBAGRR P RY WRSse st WaBARM, BSibg, UNd
i n Anwesenhei t vor;st t stof wenl gsten§ ezlchil 1?5 \r@sserstg }Isqbﬁfst ?plr d’é‘t 2

Stickstoffat On)(djaﬂasgérﬁ@if 0 Alkalimetalikdtion, ARRRIGH & Ero%ﬁ&rﬁrpwep&ﬂk%ﬁahme-
zwi schen dem Sti ckgiiibh & MMwbiBn Fal fEP X Fr TedB MR RASHREAGASRRES dSRATen ist,
Sauer st of Fat om zuggg@r dnet ist. 2. Zusanmenset zung nach Anspruch 1, dadurch
gekenggzei chnsybnigsthal ol HesM@ LCIRBOL(R): und ol HestOU QLRI it Sdo? biRdin Biitkebiadm ddenge
von 1 Gew. - %eié shtrdfoléiRiare Wassbreflgidhe awikchdn derfoeSiticbifatéhe ind 60wk @i &R Phosphor-
atom gebundenen Sauerstoffatom zugeordnet ist;
(s) Verbindungen der Strukturformel:

35 . OE

: |
o/ R2 -G - B‘Z

j

a0 R’!

worin:
Ry Wasserstoif oder Methyl ist,

45 Rz  -CHz2PO3(X)2 oder -CHz-NH-CH2PO3(X)z,

X Wasserstoff, ein Alkalimetallkation, Ammonium, ein protoniertes Amin oder ein Erdalkah-
metallkation ist, in welchem Fall nur ein X fir jede Methylenphosphonatgruppe vorhanden
ist, und

in Anwesenheit von Stickstoff wenigstens ein X Wasserstoff ist, der dem Stickstoffatom Uber eine
80 intramolekulare Wasserstoffbriicke zwischen dem Stickstoffatom und einem an ein Phosphoratom
gebundenen Sauerstoffatom zugeordnet ist.

2. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, da der VerzSgerer in dar Zusammen-
setzung in einer Menge von 1 Gew.-% bis 10 Gew.-%, bezogen auf das Gewicht des trockenen
65 Zementes, vorhanden ist.

3. Zusammentsetzung nach Anspruch 1 oder 2, dadurch gekennzeichnet, da8 die Zusammensetzung
ferner kbrniges, kristallines Siliciumdioxid mit einer Korngrd8e weniger als 10 mesh in einer Menge von

2 N




5s, . Zenentes, vor handen ist. 3. Zusamnent setzung nach Anspruch 1 oder
2,” dalidr ch gekennzel chnet, daB di %ﬁzlﬁ r%Etzung ferner kém ges,
kristallines SI|ICIurTIZ|IOXId mt el ﬁ% e weniger als 10 nmesh In einer
Menge von 28 ’ 1 1lilil 11112111 11111 H 11 1)11
EP 0 177 3087 Bdw. b/ b@@vaevﬂnoblb'ézoéén £P Was GowichEdR WobtkeRdH ZoHRmeS BN des
trockenen Zenentes, enthalt. 4. Zusamrenset zung nach Anspruch 1, 2 oder 3,
dadur ch gekzﬁuambﬁdaamg, nabt BngdRich ADD 564 &Y Q5dLRE YeRdnnBichfdt, AL e RIS Rr=8§drer
- Ver bi ndungesindodiy Inefifdreadr NVertihaingdh EthgleRdiain, Jabhiit 1B\ AANNISRABISFHOREuR
subst i sui er substhdiert ish, @idhlentibrhihadds it dagiend Mol Meg9lenphodbnsiure substituiert ist, und
t'hyl enphosisayaatatttn, Ga80ait 1 bisisaid MethjlenpHosghohsdupd Supbthudrastt/istm n, das mt 1
bts" 6 Mdl Met hyl enphosphonsgure substituiert ist, ist. 5. Zusanmensetzung
naeh ei n&m Awambearspizung haehleilins det Anshalibhe @ IbisOr edurchejeksnnsichneti alak deltewydraulische
hydr aul i schzeréatrBatanPembhtastOdae (Wsaser iirs siner iEBgd/NBSIBr Gawr%chis 62 Gkt chepopan 34
Gew. - Mobi s B GBeicht-diss trbakereg lemeniés, Yéhanden istasndGienierdgecke i dineo Mergeean 2 Gew.-
Zenment es, vW%rhisth@an-%, bézogenmif dbsGeWiehtzie$ genkeen iZemedtesevoridpdrpdstvon 2 Gew. - %
bis 8 Gew. -% bezogen auf das Gew cht des trockenen Zenentes, vorhanden
i st. 6. Buséusaramensstaung gachaAnisprighsd, dadurchJekatpadichest dgd Kerrhdreitisthe lement £Brildwst
hydr aul i schzemBetristrdas Biéigiunhdiaxig-in sieandenge won 25 Gaw.-Bibisi 35iGewrteobazelsh pufaias Bewitit nge
von 2395 Gew. de3otiotkeneBsZemenies, Mprhindsmigh dasWessdnis elgenMenge vos 45 Gew dfb dist 5adeefion
Zenent es, \VRSP9EEM @eiadgss@ewiehh desifadkeneni Zementay rvorendge igtorndader eRoaaren®ia dgsh
Gew. - % bez'ﬁ%@i’?"dl?ﬁphm%a@ whiiitiates dasthylenipdreitemit A fethylarphosphenediraaippens fm
ung der VerMlgeg dt eigemMenge YA FePen e RisHD SMoTTe Jireses @istast Gawicht des t'°°k°"e"
Triet hg/l ent %MeaiAs: Morfgngendstypt hy(enphosphonsauregr uppen im K>

und |ﬁen nge yon Gew zoe auf W|cht d
trockene v %?"H "’d "Ihner
i @%i'“ adw?#f?%eﬁ b e 'a:g eﬁewm 'gg
EQE e&,'e[ e 'éﬁgwg%ﬂ“zﬁ'ﬁ'ﬂ\eh%‘??dﬂ? TR T T o]

Zone i ngebr acht wrd, gekennzel chnet durch sine

Z t h b
zﬁgﬂwéﬁsgﬁﬁﬁ‘ﬁ% Nas Anggﬂgé ,E éﬁ‘ﬁ% sm;leta fin 8 %i:e:yaransxemar i

hydr ati si enarg Bmee ,9 umvﬁHW N.N-
hydr ati si ergagiifbcimid ks .snw.gdnungeph&%@x t&obabmam §onP@b Wé’ch)é%
2-Acry am c&oeuﬁ’er rmhﬁwl PR\ 009 iR M, Bis meéwmnae by bt E18@Swich®ads\todknéh
N, N- Di met Pémariésy batitin@en i&C I Idssamsetz&n%nl\#eaﬁiaﬁéagﬁ'a AbsYdDRY AT Wasser

Ver bi ndung earausiuPeih MirkheM 2CHHngeRTundYaB der VeFksGdrétalis BNGRbIAdIRg3eR (i ) (el @ip ufy 01
Gew. - % bi s (¢) nech@Gavpruchor dasee@amnstauf das Gew cht des trockenen Zenentes,

vor handen ist, urn das Absetzen von Feststoffen und di e Abschei dung von

fr el esa VMAS Zesamtr@nsptrangandch @nsprdeh 18], dadorch \gekenhzelpbmet, daf derdveiBdgarer dite pden grmhere aus
d E_n/ Ver bi ndem@erind(agen Afimptrimgibylenphaphansiiirg, Ehyleadidmid\dspmitd tbisl4 Mald\iptivienphiosi st .
35—~ 9. Zus ammedvsesubstingernisic Rietwiemiriamin. 8as roihtl ipisch MgeMethyienehasbireasauregsybstitulisy

Ver z6ger er isbiund Bristhyientetramin, dasyait 1 bie Gidfoh Mathyjenphaarhaneiure svbstindardriphlos phonsaur e,
Et hyl end| amn, das mt 1 bis 4 Ml Methyl enphos- phonsdure subst ituiert

i st, 15 cOngremmensszing nae%@nﬁ?mch B qgpis2.Flafiseh gnkenige P‘h%‘!@ igrbare gelbil-
subst | t ul elendp Materigl eine-preramaiare far Hepbindpngen H&@“’WT“'FY"?P # a"‘ybe"”'“e und

Vet hyl enph§8; SGAN OO IS % e poier ienge von .1 Ge 4 B’é ng a‘
Anspruch 89%@gwicst desragiopsp %!P@ﬁﬁ gihandira fst “B%\E‘%?% A oger i"‘s P G8I°Hi | -
dende Mat eF‘P“élI'%E'Fﬁé Q?He(" P dg3 Sevieht grs ERTIRyEN, X‘S9§’F" | | ul ose,
Car bo¥® ya|l1k)éL oeI I uI se undd}{C%rL%%xal k@ q(eoxz\éaknlgyld%ghgsu#yd%aséﬂ o 5&%5%

ei ner Meng el
sge

drox
trockenen gé Fhan&bg st &Eﬁf Q re\'ieriz{'&elg

von 0,1 Ge Q%S'o@ 8 S8wicht
Zenentes, g{r gg%h‘%te ofr sam*rensetzung nac Anspr uch 10, daglgrch
net, as

on i
gekennzelc

%y rati si erbare gel bil dende Materi al
Hydr oxye&hzusﬁﬁhmgeaﬁ rdBFardsPrudi 8 @bl BiRenviSdichRet ldaBR trydfalisSheOzemekiciirtiale-

bezogen aufendader API-Kiasse H ist, das Wasser in einer Menge von 38 Gew.-% bis 46 Gew.-%, bezogen auf
das Gewicht des trockenen Zementes, vorhanden ist, das hydratisierbare gelbildende Material Hydroxy-

55 sthylcellulose und in einer Menge von 0,1 Gew.-% bis 0,5 Gew.-%, bezogen auf das Gewicht des
trockenen Zementss, vorhanden istund der Verzégerer Aminotrimethylenphosphonsiure und in einer

Menge von 0,2 Gew.-% bis 0,7 Gew.-%, vorzugsweise 0,5 Gew.-%, bezogen auf das Gewicht des

trockenen Zementes, vorhanden ist.
* [ L M s *




Gewi cht des trockenen Zenentes, vorhanden ist, und daB gegebenenfal ls der
Vérzbg"erer Am notri nme- thyl enphosphonsaure und in einer Menge von 0,2

Gew. -% bis 0,7 Gew: -% bezogen augp glarr $daBcht 50 des trockenen

Zement es, - vor handen ist.. 12. Zusamenset zung nach Anspruch 8, dadurch
gekennzei chnet, daB der hydraulische Zement Portland- zement der API-Klasse
Hist, s Zimsmgenssizangenagle pindve defeAnspriict®s! lie W2, -dallshsgekenn@ichnetogas sievirowgiterhinu f
das Gewi chAbhingeaktiviessiaemitiel. Zusoawdhlesus wiliriberrMptriumeiiiatisdag; Ratpiormaaldebycbungfatei-

gel bi | dendsmeltigridentipltepipiid.oxy- 55 et hyl cel l ul ose und in einer Menge von
0,1 Gew.-%bis 0,5 Gew. -% bezogen aut das Gew cht des trockenen Zenentes,
vor hahdéfl Vertahign gurg &emeptiarynggeines rZongriaR dinemyerttiRgpt Qﬂfﬂ?ﬂ%’bﬂﬁnm@dtﬂ'ﬂﬁ?qﬂﬁ%aner
Mefige von Uerzte'lsewmeomnge‘@rzvg@w&wg Heing dagh einenyier Ansprilchs & 2a
das Gew ch?’a‘éFégm‘i’F’bé’Rfe ﬂ@i‘i‘%‘@ﬁ@ﬁﬂ?g Wﬁ%sﬁﬂé‘ﬁ"ﬁegt'"g 2 dem . englornt '°9°" *
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