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The organic polyamines of this invention can include those organic dlammes of the type disclosed in
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tetrahydrofuran, and the like. 35 - Preferably one nole of polyam ne is%
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Preferably, a solvent, such as i
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treatnent is u 1y cQndyc y heatin the obr’e ol ymer fromthe
reaction of [e?ﬂf'é#ﬁ?ﬁg%#'éﬁgy?an§aF§r hydgrﬂbbﬂngn organic
e 55

pol yami ne while stirring in air or an inert atnDs such as, for
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| i ke. The tenperature required to achleve t he |ncrem§e in thermal stablllty
depends upon the particular oligonmer or polyner I treated. However,
tenperature of at least [err] preferably fron1about%%er7] to about [err] IF
required. In some inst s, |l ower tenperatures could produce the desired
incrgase in thermal stability. -4 r EP 0188 353 Bl The ol igomer or
polynmer. is heated for a period of tine to sufficiently rearrange the
original: oligomers or polyners such that the resultant product has an

i\ngrease in thernal stability'of at | east 25 C ab \\tﬂat of the product
prior to hegiytL erj.od of ti I ch™~Qe ol igoner or

pol yffer is hedie can ran&eﬁ Pénh g GCHe0 Zn s to 48 hours. The
preferred period ofCHine for thermally rearrangi e . oligorner or
polynmer is 30 mnutes to 2 hours. In the case where® the oligonmer or polyner

results fromthe reaction of acrolein. with an etmﬂéenepolyanlne pyridi nes
and pyra2|nes havi ng nmet hyl substituents are CH _
_ cR2

N\
. _ CH,=CH-CH (cH,),
50

NH

The thermal treatment is usually conducted by heating the oligomer or polymer from the reaction of
a,8-ethylenically unsaturated aidehyde with an organic polyamine while stirring in air or an inert atmosphere

55 such as, for example, nitrogen, helium, neon, zenon, argon, mixtures thereof and the like. The temperature
required to achieve the increase in thermal stability depends upon the particular oligomer or polymer being
treated. However, a temperature of at least 180° C, preferably from about 150° C to about 350° C is
required. In some instances, lower temperatures could produce the desired increase in thermal stability.
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average molecular weight higher than tetraethylenepentamine (commercially available from The Dow
Chemical Company as Ethyleneamine E-100) and 495 grams of anhydrous methanol. The reactor contents
55 were stirred under nitrogen atmosphere while cooled to 3° C. A solution of distilled acrolein was prepared
by mixing 282 grams (5.03 moles) of acrolein with 323 grams of anhydrous methanol. The acrolein solution .
was added to the reactor using an addition funnel over a period of 250 minutes (15000 s). After reaction
completion, the mixture was subjected to rotary evaporation at 100° C.- An amount of isopropanol was -
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t et raefshyl eneperit pent aet hyl enehex- am ne and h af enehept am ne
scribed in Exanples 1 and % Zgg;o&; vely. 30
|

ol i goners pr epag e )

Results for ”iee Y rearranged acrol ei n/ et hyl'ene ne ol i gomers
prepared in given in Table 1. TABLE I—-S-E—-‘miue—n‘a-l-—

Initial, Treat mentNONE* 200°C Deconposition
: 125% S 160°C
135% . 150°C
160*% ' : 200°C
* 170% o o - 210°C
180 . - 280°C
250 : 300°C
50
56 *Not an example of this invention.

Resuits for the thermally rearranged acrolein/mixture of tetraethylenepentamine, pentaethylenehex-
amine, and hexaethyleneheptamine oligomers as prepared in Example 2 are given in Table 1.
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Tenperat ure ) DSC 40

NONE* . EP 0 188 353 B 200C 125*

[err] 135* ° T [err] 160*
[err] 45 .170%* -~ TABLE II [err] 180
[ferr] 250 B - [err] 50 55

*Not an exanple of this invention. Results for the thermally rearranged
acrol ei n/ m xt ureheftmadt r aet hyl enepent am ne, pent aet hyigpebhgkx- am ne, and -
hexaet hyl enehéfreatmendl i goners as prepared i n Exabetempositignven in Table

1. 7~ EP. Jergerstuse TABLE || Ther nal ' DSC
Inithal 5 NONE* T eat ment o
Deconposi tion Ter’g)erat ure 150°C ..
DSC NONE* 100* | 160°C  [err]
110+ 110% - e0iET) a0
160C 160* 140* . | 160°C  170C 240
gggc 250 160* . 170°Cc ][eg(r)%) 20
' rr
[err]s 325 /ey . h‘éf [err] 350

[err] 25 30 2@ an exanple of this invention. EXAyBlgecd 5 CORROSI ON
TESTI NG, 175 F g%.4 C) The thermally treated producti f r,om Exanpl es 1B and
2B were tested T0r their corrosion inhibition propert'ég Ey the foll ow ng
procedure. Cor r 88Pon i nhi bition.of various sanpl es wag3decer mi ned under
coridi ti ons whi cBgpi Mul ate conditions that exist-in oi% ﬁg gas wells as
follows. A brine solution containing 89.89 percent de 8 | Zed water, 9.62
per cent sodi um 3RPori de, 0.305 percent cal cium chl ori @088d a 0.186 percent
hydr at ed magnesggg chl ori de conpl ex was prepar ed. Thigzgsbne sol ution was
sat upat ed under carbon- di oxi de purge until a pH of 3.8 wasS achi eved. - The
solution was treated with sodlium persul fate to renove oxygen.. The desired
corrosion inhibitor was added to the solution. About 720 mlliliters (m)
of thi's brine solution and 80 m of kerosene '

30 *Not an example of this invention.

EXAMPLE 4
» ——

CORROSION TESTING, 175°F (79.4° C)

The thermally treated products from Examples 1B and 2B were tested for their corrosion inhibition
properties by the following procedure. ' _ .

' Corrosion inhibition of various samples was determined under conditions which simulate conditions that
exist in oil and gas wells as follows. A brine solution containing 89.89 percent deionized water, 9.62 percent
sodium chloride, 0.305 percent calcium chioride and a 0.186 percent hydrated magnesium chloride
complex was prepared. This brine solution was saturated under carbon dioxide purge until a pH of 3.8 was
achieved. The solution was treated with sodium persulfate to remove oxygen. The desired corrosion
inhibitor was added to the solution. About 720 milliliters (ml) of this brine solution and 80 ml of kerosene
treated with sodium persuifate were charged into a 32-ounce bottle. To this charge was added enough
hydrated sodium sulfide to generate a suitable amount of hydrogen sulfide (i.e., about 300 ppm hydrogen
sulfide based on total fluids).

Metal coupons of 1020 carbon steel were degreased with an inhibited methylchloroform, acidized with
16 percent hydrochloric acid, washed and dried. Each coupon weighed about 19 g. A metal coupon was
placed in the bottle containing- the brine, kerosene and ingredients as previously described. The bottle was
capped and acetic acid was injected into the bottle through a septum. The bottle was placed on a vertically
rotating wheel held at 175°F (79.3' C) and the sample was rotated at 26 rom for 24 hours (86400 s). The
coupons were removed from the bottle, cleaned, washed, dried and reweighed and the percent protection
afforded them by the inhibitor is calculated as the percent protection by the following formula:

40

45

50

~55




trgated with sodi um persul fate :wer.e charged into a 32-ounce bottle. To
th}ys charge was added enough hydraled sodiumsulfide to generate a suitable
bunt of hydrogen sul fide (i.e. EPabmet3s889 ppm hydrogen sul fi de based on
total flyids). 50 ° Metal coupons of 1020 carbon steel were degreased
with an inhibited nethylchl orof orm acidized with .16 percent hydrochloric
aci d, wereenbhPEXeteatipnck d60pon iwdiidlidwmigaupary wt. AlaesaK ¢00pon was
pl aced in the bottle containi ng the Wliank dempedertankP$sigredi ents as
previ ously described. The bottle was capped and acetl c aC| d was injected
|nt01.he bottlethrouhasetum The bo“Tﬁ. on.2a.ve Iogglr

r ot ag_i’ng fayﬁolge\fl%ﬁ%gg;%tgwwgt "?&i et %te§t§ ?rg'"\/\"éé" & ?%’Hp At 38 r pm
for 24 h ned,
washed, dr.g kSl P ads*ﬁf fte i s STNE ok Mo AL o R0,
i nhi bi t of cal cul ated as the percent protectl on by the follow ng fornul a:
8. EP 0 188 363 81 percent protection 100 -_inhibitor coupon wt. |oss X
100 blank coupon wMPY ¢§s3 e nearest whole
percent. The tests wherein no inhi bl ¥ & X é:rrpl oyed are for conparative

pur poses and are designated as bl anks. The corrosion rates are al so

det er i ned, . Buff) bi104NSBaPREsl YABTrHITDY) cOrToSi on Tates by the foll owing

for rmlh’a 10= surface area (in.) of metal coupBiy = 534 (Mg Wi ght Loss of Coupon) d x a X
t d = densid ¥st@he HOEGrscar bon steel = 7 86 g/m 15 a = surface area (in.)
of rret al cowpensskigstrest time in hours 1 ml = 25.4 x 10-3 nm The anount

of corrosi ome afounindireeadsed o abipaes coupsnsCeaspamedled © aweREPD whichwivire Hesiedrie theest ed
i'a’t he ppreseadreae 160fppi0d e@proodsioe bibitor sanpivs Results anhprbsented indabip Mdor tRatgimely ar e
pr esert edarrangsliabrbieinfkthylerfedinminé eligbrhers prabdrag i Bxampledrs: anged

acrol ei n/ et hyl enedi am ne ol i gone e red in Exanple 1- B TABLE 11 25
| NHI BI TOR Product From Heat Tr eam ndi cat ed
Wi ght Tenperature Concentration Loss :
Percent 30 : ©ppm gr ans
Prote& i m—ww—mzﬂﬁ—ﬁﬁﬁ?% - - _ 0
0.1879 Product From( 71. 0 No Heat Treat-
100 Heat Treatmeyzel ' 81.3 - 13.3 nment* 35 125*
100 at Indicaged3sy _ 81. Weight 13 9 135*
100 Temperatuxne 0402 Concentrationyg gloss Pemgent 50*
100 °C__0 0344 ppm 81.z9rams  Proteghiom MEY**
162* No Inhibitor* 100 o 0.1876325 0 78207
12.5 170* 180 ) 0. 0261 . 86.1
10. 8 No Heat Treat- 10 0.0351 81.3 13.3
S 5 ment* : o
_ 125%* 100 0.0357 81.0 13.9
N 135% 100 . 0.0402 78.6 15.7
150% 100 ~ 0.0344 81.7 13.8
“ 162% . 100 0.0325 82.7  12.5
170% - 100 © 0.0261 86.1 10.8
180 100 0.0381 83.2 13.0
s - 190 100 0.0477 74.6 16.8
. 200 100 0.0309 83.6 12.6
250 100 0.0423 77.5. 14.8

50

*Not an example of this invention.
**MPY is mils pexr year.
56 :
Results are presented in Table IV for the thermally rearranged acrolein/mixture of tetrasthylenepen-
tamine, pentaethylenehexamine, and hexaethyleneheptamine oligomers prepared in Example 2-B.




180 100 : 0. 0381 83.2

13.-0 45 _ 190 . EP.0 188 853 B1.00 0. 0477

74. 6 ' 16.8 200 100 ' 0. 0309
83.6 ‘ 12.6 250 ' ' 100 0. 0423
77.5 14.8 50 *Not an eﬁaﬁﬂﬂ%_ﬁz this invention. **MPY is mls

per year. 55 Results are presented in Table IV for the thermally rearranged

acrol ein/m xture of t ek38 enepen- tanine, pentaethylenehexan ne and
hexaet hyl € n Exanple 2-B. 9  EP 0 188 853

Bl TAB IREQAREBI Fm- 5 Product From Heat Treatnment at | ndicated

Vi ght~ TefitdhtT¥eatment Concentration "Loss
Percent [ ‘I-' Indicated ‘ Weight gr ans
Protectio '*FFQFO atyge | nhi bfenecentration  Loss Per®ent
0. 2804 4 c 0 PPm_109. 8- No gzidats Tr amotecnon MPY**
ibi 94 - 81. frenT—15
100 No InhibitbH8 0 8. .2804 loa.s
100 No B 100 0720 1§9.
28.0 110*N° e:f Treat- 199 ©  0.0394 0. 06B1.2 15.2 77.9
24.1 140+ Mmen | 100 0. 0862 "7 69.3
33.5 20s 100*160* 0.899 0..0844
699 110632 7 No Inhi blto({ - 74.3 o U286
0. 2439 0 93.7 1800621 77.9 24.100
0, 0389 140* 84 1 100  15.0 §9%862 69.3 33,5100
0\ 0328 | +« 86.6 | 12. 7 *2 100
0 0257 160% 595 100 o) S 9BFhni bi 1 069.9 32.7
0 No Inhibiter? 0 0.2439 9296 280 " 937
100 180 0.0687 _ . 71 26.6 30
300 - 100 199 0.0389,00 841 0 °° 18907
19.1 3 192 | 10000 = ©0.0328 o 0386. 6 12.7 83.9
15.1 3 250 1580 0. 044 81.5
17.0 35 * I n, ex le of this invention. Pﬁéﬂv S m?g ﬁer year9 -390 -
EXAMVPLE 5 45 ‘gié?ﬁA ON OF ACRCPEI N ETHYOERERI2AM NE/ WEBTVACO DI ¢¢] ® 1550
. 280 100 0.0687 71.5 26.6
% 300 - 100 0.0490 79.7 i9.1
325 100 0.0388 83.9 15.1 -
350 100 0.0446 81.5 17.0
35 ' ' : : -
/ ~  *Not an example of this invention.

**MPY is mils per year.
40

EXAMPLE 5
45
 PREPARATION OF ACROLEIN/ETHYLENEDIAMINE/'WESTVACO DIACID 1550

Acrolein/ethylenediamine oligomers thermally rearranged at 250° C (49.99 9) from example 1-B,

s0 Westvaco Diacid 1550 (76.91 g) and isopropanol (126.27 g) were weighed into a one liter 5 neck round
bottom flask equipped with a condensing assembly, stirrer, thermometer and nitrogen inlet tube. The
reactor contents were refluxed at 82" C for 1 hour (3600 s). A barrett trap was attached to the reactor. One
hour and eleven minutes (4260 s) Iater all isopropanol had been removed by using the barrett trap. The
reactor contents were heated at 210° C for 2 hours 19 minutes (8340 s). Reactor contents (121.02 g) were
cooled to Iess than 60° C and then dissolved in isopropanol (196.45 g). This isopropanol solution was

% refluxed at 82° C for 1 hour and 10 minutes.(4200 s).

EXAMPLE 6




Aérolelnlethylenedlantne ol i goners thernall¥ rearranged at 250 C (49.99 g)
from exanple 1-B, Westvaco Di aci®P.99883%%B191 g) and i sopropanol (126.27
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al | i soprapRbQidetiAs e89£H) werdTh¥ b #1500 rdsihe®@bduiph td {haaﬂco agsa‘"ff‘f’dr
cont eng's syedr BhdaRcHhetd- ad nitdobBhn frie Qﬁe FndWRkHicH cantentt wakd Hegted & ’E %etngto
cont entis sf dndlinddZ08dd 18RS 6ABdrAGle 1180 b yfenk o, 559 vhas itdd ttchr%ﬁl:ta'cgrﬁ &/ Rl

i soprepareitentslde Aain@ihed &Vis3C ifd BB MINAIIQL106 Q). Woactn c¥kRshts! vidkd ho4RE badveen 6o ! |
for 1 houno’aer Zldddindnaitoas (2420 s). EXAMPLE 6 10 EP O 188 353 Bl

PREPARATI ON OF ACROLEI N/ ETHYLENEDI AM NE/ 1- BROVOOCTADECANE

Acr ol efon/ et hyl enedi am ne ol i goners thermally rearranged at 250 C (23.06 Q)

from ExargdAMPIEB, and 1- bronooct adecane (66.74 g) were weighed into a 500
m resin kettle equi pped with a condensing assenbly 5 stirrer, thernoneter

and nitrogen inlet tube. The reactor contents were heated at 90 C for 15
m nut es %@h&ft’ (PLEWGIEEBARTH YL ENFPERTAMING t RENTAETHYDENE HEXAMINE. (HEZ1. 54
g) was’®a E HERPAMINE/ -BRPMA OSTARRCANEOr contents were maintained at [err]

for 35 m nut es (2100 s). Reactor contents . were heated between 60 - 110 C

for 2 addi AR ‘%?’f@@efg o tefrgetWeRRASP M ine. AREASRFpR TP TiNperipethylenehexamine

—

ACRG_ El NA PRCENE HeTelEropiEeRagth AESO (G308 gegms) from
E gl 2] eﬂﬁzn%m AO\ ea pel’l::[glqj vlt';éé?sﬂr =) e'rémln }‘éer%f"e'gﬁf:g?t a étpcent

t t h t t

oot st (R TS 870 5 T e REICIT ST il S0 ea

gr ans) frontExaane 2-B, 1- bronDoctadecane (74. 1 grams) and i sopropanol
(31.6 grams) were melghed into a reactor 20 of the type described in
Exanmpl.e ExaM¥iea percent was deternined by gas chromat ography. The reactor:
contents were stirred at 82.5 C for one hour (3600 s). |sopropanol was
removed at [err] by using a Dean Stark trap. 25 EXAMPLE 8 CORROSI ON TESTI NG
30 . TkerBOSIONIESMNG nhi bi t ors prepared in Exanples 5, 6 and 7 were tested
enpl oyi ng the procedure of Exanple 4. The results are given in Table V.
TABLE 3% 35 TWeéicgusioCinhibitond prabareshin Exarhgiesss, 6 arl@er een ttesteblldmBlofliagRthe procedure of

PPm Example 4. The regulise giveRrimTadistV. on MPY 40 None*
0 0.2725 0 105. 2 Exanple 5
100 0.0328 TABLE g8 : 12.3 Exanpl e ‘6
100 0.0281 90 . 10. 8 None*
0 9 0. 1700 0 , 65.5 45 Exanple 7
100 0.0178 . 8g¥eight 6.8
. _ Concentration = Loss Percent
Ui INHIBITOR ppm grams Protection MPY
« Nonex : 0 . 0.2725 . 0 105.2
Example 5 100 0.0328 88 - 12.3
Example 6 100 0.0281 90 10.8
. None* 0 - 0.1700 o 65.5
Example 7 100 0.0178 89.5 . 6.8

% #*Not an example of.this invention.

The data in Table V demonstrates that thermally rearranged «,8-unsaturated aldehyde/amine oligomers
reacted with a fatty carboxyhc acid or organic halide exhibits excellent corrosion protection under simulated
s5 - down hole tests at 175 F.

EXAMPLE 9
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Tk At rdeie soom s AR S e e e T e or=rA . 3 3

50 *Not an exanple of.this invention. The data in Table V denonstrates that
thermal |y rearranged [err]-unsatgyfighsdlgehyde/ am ne ol i gomers react ed
with a fatty carboxylic acid or organic halide exhibits excellent corrosion
protection under sinulated 55 down hole tests at 175 F. EXAMPLE 9 EP O .
188 35FOBROSIONRESTEG. FESFI(NG, €850 F (177 C) The perfornmance of 100 ppm of a
corrosion inhibitor sanple also was tested in a 24 hour 350 F (177 C wheel
t est contHerderigrmaacepe 8 iPPMbefi s eor@sigre inbibiter shreie alse wap testedde Rt 24k@LOBONE  at
2,000 PEV Prvvedjgstcantaining§0 epreeqt pripeBpersent begianeis pRresgierosenefat 8600 psDpresswre ent
carbbn @ GkVile! Cneropigypreeietfiderd ) RerRent paibog dicxidp arddlspeseeianetiiin in Bziaitiess

Resul t SCERPeHoaeRewls PR PrEIENt ity Tapig) M fortke egstosias BRI hPIPRArYdOR $x35mRigsfr 8d i n

Exanpl 8°E 6 and 7. TABLE VI 10 Wi ght Concentration Loss
Percent | nhi bitor m gr ans Prot ecti on

MPY 15 Noné - aBEfvr . 0.1443 - 0
135.°0 Exanple 5 100 0. 0382 74

35.7 - _. Exanple 6 . 100 _ 0. 0311 .79

ht
29.1 20 Exanple 7 . 1§ 19 0. 0289 80
27.0 Thgyoal fi TaSPRSHREALHGR ot gs at t ;Efg%?rearr d
[err,];-un‘sa‘r'u?%?'gd a ' oli aﬁg 25?{’( th ﬁgﬁy

carboxy¥ene aci d or organi c thal i de exB8iBf#8 good cdrosi on pt®d$e6tion under

si mul atpehmior® §ol e testgeog 350 F. g0g§hai ns 1. -4 corrosionggnhibitor as
pr epar b eaé treating the reaction groduct of  (A) al pha
.Qg;a- e%dﬁﬁ"éh{%a |y unsat ed #l dehQd@31&nd (B) Zh organi c $Bt¥ani ne;
suf 20 ciExdntplé 071 nprove filpd thermal gtepabity thgeeof by neagps @f thermal
35 rearrangenent, wherein the said heat treatnent conprises heating
the said reaction product to a tenperature of from180 Cto 350' C for a
period of from 10 mnutes to 48 hours, such that the thermal stability of
t he corr db¢ data innfable i demdnalsatesalzat theevdlbrpardingedder: urtsataviated e@ehydeigmicadligemenet r y)
i s i*hcreegecbdithy fally dadasic aficor proares DalideT pihibiis ggod ouesidnrandtedtioppnder sidblatedn 1
wher ei AovnHelegests@#Pthé&- f or ns i m dazol i di ne noi eties or hex- ahydropyrini di ne
noieties, or substituted noieties thereof. 3. The corrosion inhibitor of
Claim1 or Claim2 wherein the polyamne is a partially ethoxylated or a
par a#kéngaol yet hoxyl at ed pol yanm ne or an am nated pol yoxyal kyl ene pol yol .
45 4. corrosion inhibitor of any one of the preceding clains wherein
the al rl)h o%gg-neutﬂt}é{tloreansi (;ealarle bu Sa?‘ruartir?‘t tggreg‘ igr?hrégect tl)fs [err] 55 wherein each
[err] an ra[g}a e R LT B “IPR aryt aral oy o |
substitute )aa o¥gdanic Eb'f: miQJ; sufficiently to improve the thermal stability thereof by means of thermal
35 rearrangement, wherein tpe said he’at treatment comprises heating the said reaction product to a
temperature of from 180 C to 350 C for a period of from 10 minutes to 48 hours, such that the
. thermal stability of the corrosion inhibitor (as measured by differential scanning calorimetry) is
W, increased by at least 25° C.

40 2, The corrosion inhibitor of Claim 1 wherein the polyamine forms imidazolidine moieties or hex-
ahydropyrimidine moieties, or substituted moieties thereof.

3. The corrosion inhibitor of Claim 1 or Claim 2 wherein the polyamine is a partially ethoxylated or a

partially polyethoxylated polyamine or an aminated polyoxyalkylene polyol.
45 :

4. The corrosion inhibitor of any one of the preceding claims wherein the alpha beta-ethylenically
unsaturated aldehyde is ’

50

55

wherein each R, R! and R? are independently hydrogen, alkyl, aryl, aralkyl or substituted aklyl, aryl or
aralkyl groups.

12
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aral kyl groups. 12 EP 0188353B1 CORROSI ON TESTING 350 F (177 C) The
performance of 100 ppm of a corrosgwp 158843si or sanple al so was tested in.
a 24 hour 350 F (177 C) wheel test containing 90 percent brine/8 percent

hept ane/ - er cent kerosene at 2,000 psi pressure 5 (25 C with 10 percent
hydrogen N TEBTING r@@n‘fﬂébr%on di oxi de and 80 percent nethane in a

st ai nl ess steel pi pe bonb. Resul t s are presented in Table VI for the
corrosion | lﬁ’F’"t’%’F‘%"c b A eRIM oha EEAsien dnbiblor sempie@lsy waT AieR iV 28(howe3sg i
Concent r a tcontammg 90 percent brine/ pep-@ptdngm@ne{ hPAresNt kgrosene at 2,000 psi pressure ppm
gr ans, -5 IS ercent Wﬁ 10 percent carbon dioxide and 80 percent mipthane in a stainless

0. 1443; steel prpe FEesults are presented |n1T§§e (YI Es(gerﬁ?r@sro%mhrbltors prepared in Examplgg) 5, 6
0.0382 M7 35.7 Exanple 6 100
0.0311 B 79 _ 0 Exanple 7 100

0. 0289 ,, 80 Iéi'éﬁ?}e data in Table VI* denonstrates

t hat ther mal |y rearranged [err]-unsaturated al dehyde/am ne oligonmers 25
reacted with a fatty carboxylic acid oy g%; ni ¢ hal.ide exhibits good

corrosion protection ysggte {::Enéltﬁbﬁd dg %%sts at, 350 F. 30 dains

1. A corrqQyighitdy b|tor iz;ﬂ_,epar r The reactjon product

of (A sl pna pera-eth atu Id = (B) r gani c

pol yam ne;Yo®& ficiently to i nfBrove theOtAéhdual st abid | ty theriss.dy neans

of thernmaExdmple 5 rearrangggent, whepepgghhe sai dgheat treat

corrprises heatr HAg t he said ction product to a terrperature or" Trom 180 C
50 C FEA®R1SeS od of erlO mi nut 8983148 hou?® such t h&9 the t her mal
i | Pt yEximplle Jorrosion 10 bitor (@sopsesured Ry differentjalg scanni ng

cal orinetry) is increased by at least 25 C. 40 2. The corrosion |nh| bi t or

of aim 1 wherein the polyam ne fornms imdazolidine nmbieties or hex-

ahydropyrim dine noieties, or substituted noieties thereof. - 3. The
corrosion i Mt dsfatie Tabief Videmprsiriescihat @eanatly Barghgeded Aunsii@atpd hiyehpdernide Dligbmers
parti afl yreaste tglaafﬁedcaeﬁoxdc Beifl toF atgknye hrbiiey edhbitgdod tcetbsion Ipyatariianeundar simulated
ani nat ed 9987 i pelf R4358rfe pol yol . 45 4. The corrosion inhibitor of any one
of the preceding clainms wherein the al pha beta-ethylenically unsaturated
al dehyde i s 50 O [err] wherein
each [§;,rrcll %nd [err] are independently hydrogen al kyl, aryl, aral kyl or
substi t ut ed 2K yl, aryl or aral kyl groups.

1. A corrosion inhibitor as prepared by heat treating the reaction product of
(A) alpha beta-ethylenically unsaturated aldehyde, and
(B) an organic polyamine; sufficiently to improve the thermal stability thereof by means of thermal
rearrangement, wherein the said heat treatment comprises heating the said reaction product to a
temperature of from 180° C to 350 C for a period of. from 10 minutes to 48 hours, such that the
P thermal stability of the corrosion inhibitor (as measured by differential scanning calorimetry) is
L o mcreased by at least 25° C.

35

The corrosion inhibitor of Claim 1 wherein the polyamine forms -imidazolidine moieties or hex-
ahydropyrimidine moieties, or substituted moieties thereof.

3. The corrosion inhibitor of Claim 1 or Claim 2 wherein the polyamine is a partially ethoxylated or a

partially polyethoxylated polyamine or an aminated polyoxyalkylene polyol.
45 .

4. The corrosion inhibitor of any one of the preceding claims wherein the alpha beta-sthylenically
unsaturated aldehyde is '

50 . o)

R Rl
55

wherein each R, R' and R? are independently hydrogen, alkyl, aryl, aralkyl or substituted aklyl, aryl or
aralkyl groups.
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E!P 0 188 353 B1 5. The corrosion inhibitor of any one of the preceding
claims wherein the al dehyde is acrqlein and the polyanine is

et hyl enedi ani ne. 6. The corrosi ofP PIBBBS3BI of O aim 5 wherein said

al dehyde i's acrolein and said pol yam ne is a mxture of

tetraeth t th !
The cor s %(?’H?‘.argn P B0 B e G atite CpPEcBRPR] TP © HARTLrR

avai | abl e 8% r'{'(')"er'ﬁ/e roegr;'eedns Sf the thermall y treated product are furt her

react ed g b, @ormé.o%%ﬁb.t&ﬁ?cﬁwwm &%o%%er@acﬁormnpgawhaﬁm% il mRAQAI C

hal i de” Or RSV lehepEh&Hih ﬁerﬂare@HQnehéQmﬁe and Hexdey bispbgiidenhi bi tor of Caim7
mherenn sald carboxylic acid is a liquid nonocyclic dicarboxylic acid of 21
to 24 caf beky &kBdidh: intbitor 187 @nyCHe! B HeQrechdiil &iith & fwhétbin Heaivailable MRS Bdrbgsr ofl

or gani ¢ halnk Grhaly kedic0srRRe 761 RARIN @eacthd with BEIe&0 bieOBMPEUNt BéttaMingQl catfoxylily one
of the pregadoRgnichaide s orghriiy dpbade GEUBPri sing a carrier, that is water, ‘an

al cohgl or an aromatic or. aliphatic hydrocarbon. 11. A nmet hod for '

pr event iang Theh@rrosnrithibite rof Okime? witsrell satbagoRyilit Badhisiariogd® mbectcliolitdboayinatid
fluid, conpr2ige 2vgeadon atoms.contacting the surface of said netal conposition
with an effective anmobunt of a conposition as clained in any one of Clains 1
to 10. 32. Treiworresionlinbipiteyof Chimi7rwhereinghid cwimc kelideds dbromeedadecastrount  of
corrosion inhibitor is 5 to 2,000ppm based on the weight of said well fluid
i n cont &8t Th FoFosioRiiMIbRE OBy CBMPI 8 Ar9caFing %"&ﬁ"thef‘r?ém'ﬂ?'ég praien At i A

| nhi bi t or 9!§°h8'l%F’hﬁ%f“"}t'ﬁ°%ﬁ’19}‘ab°rfé’d'i9Fa’@"al ms 1 to 10 for the i nh| bition of

< r e 61k du% it B KORL oL B8 e o i 81 A 6500
qu \f ' r Ny
al d6h"3?de ac‘? 5999 slﬂ‘[f?fﬁ gP Uﬁ'h et‘ﬂé?%% y"f’g h "o '“°t”§ une po vam ne
or gani que; "38Y oneof g sant pour andl i or er I a st abilit6 thernique dudit

produi t QUT@QA& i Wik SR B SN Corrds lihibldr & 4 @MBRIDBpp) 85584 que
conpr enant o} fe Gr iﬁgewe rT’r CMEQ Wthtsali Gt EdApB&ion- UNE tenperature
conprjsse entre 1 et 350 C pendant une dur6e de 10 minutes a 48 heures, de
f agon a 1f3a'1'|’ieeus@‘ég£r€d?%§6n, inHibiterUas BRI i Bhylone bBCIGaRitd 10, Rr thB @hibiicHe coleosion

| "i nhibiterswis corrosion (telle que nmesuree par calorinetrie
différentielle a balayage). 40 2. L'inhibiteur de corrosion de la

revendi cation 1, dans |l equel |a polyamne forme des fragnments i m dazolidi ne
ou dem fRemsenumsatisnsnexahydropyrim di ne ou des fragnents substitues d6rives de
ceux-ci. 3. L'inhibiteur de corrosion de |la revendication 1 ou de |la

r evendi clat Moinhigiteudiderrorrisiog teéhuel reénped|pprayti tratteneest theymique du preflyis dppdfighie

parti el | emétn siedhgde iessturationpiphe.p&a-fibiidsiaue.$b1 y6t hoxyl 6e, ou un '

pol yoxyal kiR erperolyanp@ pragifiieie. 4. L' i nhi biteur de corrosion de |'un

quel cnqueSwisantmey adlicirs ¥ heredye P diserodsl 78 ”I°é?j\ﬂe‘|'“ fﬁafE Qrg‘ﬁ%%e'ﬂ'q“e

i nsat ur at i (it éﬂa‘fﬂ‘lﬁ“tb@ﬁrﬁ“"éf rf?'l"%’ﬁ"aq]h@ ghapitagh dugit H—"q,"’e une- temperature

R\_/RB comprisg- |entre 3 0 “C pendaht une durée de 10 minutes a 48 heures de fagon a faire
"7 augmenter, d'au momj 5 C. la stabilité thermique de l'inhibiteur de corrosion (telle que mesurée par
calorimétrie différentielle 2 balayage).
40 .
2. Llinhibiteur de corrosion de la revendication 1, dans lequel la polyamine forme des fragments
imidazolidine ou des fragments hexahydropyrimidine ou des fragments substitués dérivés de ceux-ci.

3. L'inhibiteur de corrosion de la revendication 1 ou de la revendication 2, dans quuej la polyamine est
45 " une polyamine partisllement éthoxylée ou partiellement polyéthoxylée, ou un polyoxyalkyléne .polyol

aminé.

4. Linhibiteur de corrosion de I'une quelconque des revendications précédentes, dans lequet I'aldéhyde a
insaturation alpha,béta-éthylénique est
50 ' .

55
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EP 0 188 353 Bi dans | equel chacun des R, Rl et R2 est, independament des
autres, un atone d' hydrogene, un gr.oupefent al kyl e, aryl e, arylal kyle ou un
grouperent al’kyl e; aryle ou aryIEBI%Eﬂae%é@dstl tué. 5. L'inhibiteur de
corrosion.de |’ une quelconque des revendlcatlons pr6c6dentes dans | equel

: ?Lﬂ?ﬁ??%g?ss't go %‘i"';sﬂ* §§fgn$e R oo A R AR oy e
e

est acr n eente I? E: poP(le am n l|<y r% Flglb ou §alkyle stltue

t 6t r a6t bylL% 9&%@% Ron BERInBSLA k&uaedaémgndre iofid pr@c%é%@eghaénm«ab&msnmde ne.
10 75 L7 bygd, ,Met fiepog%,wggt dinvitRediantiiae que conque des revendi cations
precgdentes, pour lequél on fait de plus r6agir | es atones d' hydrogbne

di SPONi @1 @SR 46 QLIRRN A1 18 GevhtiddicAk]i dand el Rait BIBEHFHSIBRNBEbISIAY 8F ladité NDI NS
Un CONPOS BolgdiiicCI3BIM mdkihgs BOK PRI Bhepatinth, fartabifydtehdistfine idbRGBNPGHReR@aNI que
ou epoxydeeorgani que. 15 8. L'inhibiteur de corrosion de | a revendication
7, peur |lequel ledit acide carboxylique est un acide dicarboxylique
nonocyct.i dlindibitduqté derosionpeo rinaiel@hqua d@d revbraitativng précaediesn pour lagpel on fdk.de

L' i nhitit elus ridgir eraiooss divydiegéha dismuiblesl desagroupes Iming du probéurite thegoindement

hal ogenur evegragamringue egiposéecontedanioynpgroyement acider tastepayliawpe haldg@nure 'oigatiquei queur de
corrosi oné@queocméqqmel conque des revendi cati ons pr6cedentes, conprenant de
pl us™un v6hicule, qui est |'eau, un alcool ou un hydrocar bure aromati gue ou
al i phat‘? fénhibitenr d Forragign pleoe aerengication Braswchee! fedit @¢ife sbsHiage gpfeun acide
corrp05| ti Sﬁa’PPéY'HFq mw&vcaweéweéewpoa%@ ﬁﬁ“FPﬂ%‘?? °6@°T?U| ts conprenant |a

m se g % | a, surface etJad ' nr'ﬁt k net al | |qu? aygc une
qb-a(ntl t% j&‘:{c °8"?ﬂ?" HY BYenaigption & ‘%?8’ PEE] B TPOPEY T B GEh R SuES NS

I un® quePco @ des revendications 1 | 10. 30 12. Le proc6d6 de la
revendl a Jinll e 1catol C S, | | e
8 S S LA i S, .
cont act avec adlte conposi tion tall1 que L' ut| |sat|on d' un

i nhi i tQUUN YRc&B JodSéiiaciteRha emes.anea/@xe%mydé.t.gamaanl.quu R Ghtsd GARAMENRS e
revendi capii®mprefant fd-mifd0dAr cohtadt B8 1alufrdc Re HEite! @mg&&.wﬁk@nqtﬂaw& 43 oahkilsS. 35
ANspr i cheefficackeln REIbIROSHESBFESiN thl, quikReddRLEHE Blne lquélethgls ddk txtelrbnash ung des
Reakt i onspg.odukt s aus 40. (A) al pha, beta-ethylenisch ungesattigtem

Al dehyd und (B) ei nem organi schen Pol yam n, die ausreichend ist, umdie

t her wi si2hee SbEbé be taabveddicaton M tidne legudl gitenquarttilbestiickdr digrditaurgie zarasen gtseer n,
wor i n di e5 KHi2000epehapmtémay mbils didittiluite énpuilesn dRetakt veoresie compdsition snégallifiueei ne
Tenperatur von 180 C bis 3500 ¢ fOr eine Dauer von 10 M nuten bis 48

St underi3ukfiisation Een ighipheufide cpirasioniel ey e SN [dprsd tineckgiconare dnsirensadicainns fi of f s
(gerressenadl_erPE%'tﬂi‘ bifioerde i ¢oErPYiee dass un puits.  Scanni ng Kal orinetrie) um

m nd¥®st ens 25 C erh6ht wird. 2. Korrosionshemstoff nach Anspruch 1, worin
das PoI‘?/am n | m dazol i ngruppen oder Hexahydropyri, m - di ngruppen oder

s" bSt i t P'@F'Tee G uppen davon b| I det. 50 - 3. Korrosionshemstoff nach
arti et h | iertes oder ein
D art | eI | % osu erﬁm g%:g(ﬁé) ycﬁ rI’Qtze ndILFr)lﬂ des n’iﬁeﬁ%n@r eSu S aus
Pol yOxyal ky % rg n Po Oaﬁérgfk% R R0&d tﬁagﬁlh@'s&& i0&Lvon mittels
vor hergeheq ,'H. PUh zY}%Jbék oftn Bi FitzdBEHaRTIEE mhz%ﬁ LRGRRALHS- It €
A dehy dukts auf eine Temperatur von 180" C bis 350" ¢ fur eine Dauer von 10 Minuten bis 48 Stunden
umfaft, so daB die thermische Stabilitdt des Korrosionshemmstoifs (gemessen durch differentielle
45 _ Scanning Kalorimetrie) um mindestens 25° C erhdht wird.

2. Korrosionshemmstoff nach Anspruch 1, worin das Polyamin imidazolingruppen oder Hexahydropyrimi-
dingruppen oder substitiuierte Gruppen davon bildet.

50 3. Korrosionshemmstoff nach Anspruch 1 oder 2, worin das Polyamin ein partiell ethoxyliertes oder sin
partiell * polyethoxyliertes Polyamin oder ein aminiertes Polyoxyalkylenpolyot ist.

4. Korrosionshemmstoff nach einem der vorhergehenden Anspriiche, worin der alpha, beta-ethylenisch
ungesiéttigte Aldehyd
55
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EP Oi8 353 B1L0O1i-C-CC-R2 -5 .

RRL ist, wrin R R und R2 jeV\BI%? gggg ig Wasserstoff, A Kkyl, Aryl,
Ar al kyl oder ‘subst | tuierte Al kyl ryl er Aral kyl - G uppen si nd. 10 5.
Kor r osi onshemmst of f nach ei nem der vor her gehenden Anspriche, worin der

Al dehyd Acrolein ist und das Pol yam n gt hylendiamn ist. 6.

Korr osi onshenmst of f nach Anspruch 5, werin der Al dehyd Acrolein ist und das
Pol yam n ein Gem sch 15 aus Tet raethx:th am n, Pentaet hyl enhexam n
und Hexaet hyl enheptamn ist. 7. Korrosidnshemrst of f nach ei nem der

vor hergeéhenden Ansprfche, worin die verflsgbelr en Ami n-\Wasser- stoffe des

t hersd sch behandelten Produkts weiter nit nindestens einer Verbindung
ungeset zt vverden ei ne Carbonsaure- ani sche Hal ogeni d- oder

organi sche E rtﬂ@‘go o Rewels ‘f”abr?ﬂp'%wassﬁéiogd%’iybﬁ@/héﬁiﬁé‘ﬁg?ris“‘ﬁ%'ﬁteﬂﬁ‘l‘@/br“%h
7, worin di e®€5P PR Mne fI i ssi ge nonocyclische Dicarbon- saure mit 21
bis 24 ’Kogl epst of f at o mst of f na ruch 7, worin

das organi sﬁagm rﬁemm éé"gfqﬁ Modef é?fé: he']%g'?g"sfgjc% WOrRaTf égqyﬁé‘ﬁ@'ﬁ'ﬁﬁt 87%
er

N (S
nach ei nem der v den ‘Anspriche, weiterhin enthaltend einen

Trtiger, gery weﬁsﬁemn%&oﬂ ol &@f h%d%meaepqg%@ eué°m§ uncps%g fpogérb PQﬁ‘tdeﬁa%B\er
Kohl enVYgssera%E aelh§ibrperidmin, YehthetH}lof{axartiTin sl on €l ne
Met al | - Zusammenset zung in Kontakt mt einer Brunnen- flissigkei t
unf assend 7da&rm¢sms&wabh¢%m Qb,arofhb@a&adéalesrnsd\mélldon.m eefm@d%?‘eﬁt%mf\ﬂas%r-t
ei ner W r ksasiofflgRi8s MeritGieh Bénamioited UBRIIMERNSSE Al REhdBHb eRéMBMBindeHy uNassRIzUkd N1
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9. Korrosionshemmstoff nach Anspruch 7, worin das organische Halogenid 1-Bromoctadecan ist.

25 ’
10. Korrasionshemmstoff nach einem der vorhergehenden Anspriiche, weiterhin enthaltend einen Tréger,
der Wasser, ein Alkohol oder ein aromatischer oder aliphatischer Kohlenwasserstoff ist.

11. Verfahren zum Verhindern der Korrosion einer Metall-Zusammensetzung in Kontakt mit einer Brunnen-
30 flissigkeit, umiassend das Kontaktieren der Oberfldche der Metall-Zusammensetzung mit einer wirksa-
men Menge einer Zusammensetzung nach einem der Anspriiche 1 bis 10.

12. Verfahren nach Anspruch 11, worin die wirksame Menge des Korrosionshemmstoffes 5 bis 2000 ppm
~auf Basis des Gewichts der Brunnenfiissigkeit ist, die in Kontakt mit der Metall-Zusammensetzung
35 steht.

- 13. Verwendung eines Korrosionshemmstoffes nach einem der Anspriiche 1 bis 10 zur Hemmung von
v Korrosion in einem Brunnen.
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