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izontal shaft parallel to its central axis. The shaft was rotating ataspeedof 180 - 20
60 The r%ﬂﬁl&ﬁpeimlmef‘métedipSlsml‘ebfﬂ'gveIsséjwasmﬁCSlui'qshahQ}'WBelnﬂdﬂtﬂi th the agueous
conposition wll va ‘not onI W|th the condltlons but also with the- '

relati \Eeafm'@ﬁﬁ'i‘c{'ﬂiﬁ °5‘P3’P % n, the con osc](tI on and will
R RE LUbSeach

&JW éU{utseac With %&@P' e, from

general I “ﬁé parju
%?fffazd R gﬁlmew e lof thd L BoUd Ry dids, A0 aqueous composi t i or?®.
accor ding.to ‘present. | nventu on_for- di ssol vi ng a 65. bariumsul phate

solid, there i's no need to adopt:tempBLEt ures substantially above ambient

‘or exanpl e,

tenperature. 65 4 GB 2 021 177 B—-———A—Tenperatures as Iow as 10 to [err]”

have been found satisfactory. However, the reél atlvelq\é /ﬂperature (say
30- 700C of hi gher) prevailing in an oil prodf&Hg Py Pr‘é‘it Br‘i“q to which a
production wel | penetrates, greatly enhg,ng&,g ahe di ssgdqat i on qfout he. sol i d.
It will be appreciated: t hat - t he. aqueous sol-ution:according to the present
inventi@mpaativqaﬂmebetﬂs appl i ed when the d@ther ‘types @f scal e a0d/ or
conpounds whose ions‘can be acconmodat ed by the blcycllc nacrocycllc

pol yet I‘F@mp@fa“‘(erfép“(j@}ef"‘eq al " fornula | are pr‘é

parts. |%n uVéEc}(béHrﬁeXté)f said welis. The gglueous sol Whgy canghg sui-tably
appl i ed or i nstance cal ci.um sul phate solid is also pr esent: i n.the well
and/ or ExblﬁplfeDl’ mation parts-in.the vicinity.pf said webos Compound B-( .
1, 10- di ( car boxymnet hyl )-1 -, 10- di-aza- 4 7, 13,1 6-tetraoxac cI ooct adi ene) may
be 10 "é’ﬁ@!?ﬁd i n-amanner known per ‘s€, e%ﬂ by reactQ pH=11%

1,10- dl som chY(OJi%Vaé‘ac%eg&ﬁ{tﬁeifﬁ-ﬁ Xc%ecg Euag#ﬁne \Mth a 10 Salt of

2- chl or'oaceti'c acl a. base. Very good results have been
obt ai ned Ut RgowliltéHdis tHBloBltinG Mk Fadirowdhth b HB AREE tHeGusGrsin washlowbl & bases
are gy kebarawby sektlidy sisampledes draivo froe tenméudus inehandihd oot iskeum saphatsn

“hydr oxi dissoluertthgyejn wesdetamningd Tald Ibheeseth thesapmontts fonthk fivetekparimentsy i des an.
aqueous conposition for 'di’'ssol vi hg barium sul phate solid, which 15"

conposi tion conprises a bicyclic macrocyclic polyether of the general
formula 1 and a salt of an organic 15 acid. The barlun1sulphate

scal e- dlssoIV|ng capaC|t|es of several  aqueous conposi tions have been:
denonstrated. i.n the laboratory tests described in-the foll owing- Exanpl es:
The experi nents-descri bed ‘bel ow were carried out in a cylindrical glass
vessel havi ng ‘a hei ght -of 2.5 20 cm and an internal dianeter of :0.8cm The
'vessel was charged with the starting naterials and then flxed 20 |

|l engt hwi se to a horizontal shaft parallel to its. central .axis. The shaft
was rotating. at a speed of. 180 revol.utions pernlnute .The .t enperature of
the vessel was [err], unless otherw se indicated. Exanples |- and 11 and
~Conparative Experi-nments:-A, B and C The vessel was charged with barium:

sul phate - (0:3 nmm!), -an aqueous liquid (-1 'nl): and five 25 stainless-steel
bal I s having a diameter of 0.32 cm .Five experiments were carried out, each
~with anot her 25 aqueous liquid. Table |I states the conp03|t|ons of the
aqueous liquids. TABLElI Starting concentratlon“ mol / |
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Conpound A * EDTA KOH Conparative Experinment A @
0.1 N : 0 Conparative Experinent B

0.1

0

. 0 , " 0.1 Conparative Experinment C ,
. 5 ' 0. 005 0. 05 Exanple | _ ‘GB 2 021 177 B -5
0.1 ' 0. 005 0 Exanple T1
0. 1 : 0. 005 [err] x) so fakilR  KOH was added 't hat ‘the pH
reached a value of “11. At various intervals the rotating shaft was brought
to a standstill, the suspension was allowed to 30 separate by settling, a

sanmpl e was dr avvn from t he ageuouBaSOagiesolvedhid thelagueandignid. gdf bari um sul phate
30 di ssol ved tR&r e n MSCWEF'Yﬁﬁ’I@""%bI e | I presents tﬁm'earmunt s forthe
five experi menls.

GB 2 021 177 B 5 TABLE |1 BaSO4 -di ssol ved in t he "aqueous |iquid, g/l

“Tinme. o0.5Conpasati ve Experi gt 0. 16.0 Exagrl e h

A : "B c I 111 0.5

8.7 1 8189 ar .. 0816.0 189  20.4211 10.9
11 0.9 18.9 211 3 18.2 -
18.5 30__ g 182 19 7185 | . o% 184594 218

20.5 -~ 50.9 204 19. 7205  21p8 7 19911 218 21
0.9 - 19.7 21.8 16 21.1 - 21

..0.9 719.7 2141 21.1 Piom the anmants of @99 and 21211,89 BaSO4/I
“di ssol ved in Corrpar ative Experinent C and Exanple |I, respectively, it can

be cal cul ated®that £hé 1 oadings & EDTA i n ®@npar ati \1%7Exper| efbht C and of

Compound A i
t he cont e%pgﬁﬁ%%nkéoza%ézgu?%%ﬁg o{& o‘vg ﬂ%g é’rE ﬁpenmen CancgExPﬁngle[,i
in hours, cahpouﬁdMuazatmﬁlhle&e7mmm%$rem5@eneasur ed ave been set out al ong

the verbi cal Iirigbrdbthe eovenabdf barkessulphets pret, bitied agueolibilinuidahdits tilme/in lidos, dti e agd

contents gf"%ﬁf’? tS’l‘}F Wﬁt“g;i&'f%’é‘émbe;ﬂ:geggfdmgéhq vertigalped 'bgm;ntt?gg;é ed and are

i ndi cat ed ?ﬂdﬁgne Befibagym 1¢ Praspriedin Ta e been

experi men he;' "d?g,ﬁmd'c ) W AL AS SACR 7T W '&Wf‘ﬁ’? A1RE to pegpprimgnt. apipdicateding,

- curve heas e@l’bu éﬁw'beérhf QMﬁhroﬁ cﬁéaeiofqarWug&tL néﬁor%néﬁér{b%gr;qgéougﬁﬁud

parti cul aThexgureforColmipgtativ. ExpelnGneFﬁJaaaﬁdB Sbizide.The fEIMBARBTRLIVEL akdi RBbWETREL A Khd

- B coinci dbaﬂumhelph@smssi@wh@ﬂ verymapidig inlthesnothpoditiobinanasrdinh aithdiavention. s ul phat e has
di ssol ved )}/ewy ﬂ V in the conpositions accor ding to the i nvention,

EXAVPLES M

KerssueWl vvarslchaur ed r| ums I 0. 15 mml
corpouggd dsoB AR AR ol %E e
whi ch so mhdévandyommhyr@h@mu ero ed i é&h d 5

val ue of. liglid whi tietermomee. Then) thegusthat | on the anount o ar| um sul p ate

di ssol ved in the aqueous |iquid was determi ned. Then; the quotient [err]
was- cal cul ated. In this -quotient. [errf=Js:the content of dissol ved barium
sul phate in the ageuous 20 liqui dbaf L.er Gmel hour ‘and [err] = is the

stoi chionetric content of dissolved barium sul phate, being 23.3 20 9/1.

. Fi f t een: ovepaniceatad irdbis aetienti RSO, i the béritent ofasissdved bI.abrIﬁldhbtea{taé@quube .

or gani €9 dianid aftereng '&9’%IHéﬁaépde@ﬁt‘%ﬁq'ﬂ@mﬁa’imsteritomowwba@m niBlate, beirig 23}3gazu c

acid Exa Nare ﬁg
id
SQ Il ;E& s@b(tt ﬂ%aé%ﬁfj‘riﬁsfo (-g e te t |{1 Ith(I:s mannf %q‘gséqtﬁfthe orgamcacudstested and
[err] 19.9 IV 26pyr|d|ned|carboxyllc acid
[err] _ : 2.7 \TABLEWE ri (car boxynet hyl ) am ne lerr]
1.5 Vi 1, 2-di (d| car boxyam no) cycl o— _
1. 3 hexane
Organic acid
Example . Name . L Formula S . S o &
I Ethylenediaminetetraacetic (HOOC—-—CH,),N—CH CCHN— - .
. acid - - (CH —-coom2 . 19.9
o\ 2,G-pyridinedicarboxyIicacid m | l coor I 2.7
Y tri(carboxymethyl)art'nine .N(CH COOH)3 ' 1.5
Vi 1.2-di(dicarboxyamino)cyclo- . \_ooou_ o S
hexane : ' “/°°°“ :

Neoos



" of 57% fiad BER

[ e 6 : : oo
-r 021.177 B 6 TABLE 11 (continued) Organic acid Exanple.’' Nane VIl

2- benzenedi carboxylic acid 1.3 Vil
citrécacid. __ HOOCC( OH) (CH2COOH) 2 _GB 2 021 177183 | &
di (car.boxynet hyl )am ne " HN( CH2COOH) 2 ' ' . ' 1.2 X
mal oni ¢ aci d : [err] TABLEI (continued) 1.2 X -
succinic acid OrgniR(ceH2 CH2 COCH 1.2 [err]
X | saPP@piei cNawe d = . 1.2
X1l benienephdbphaensdicsrbeii acid | | 1.3 1.2
XV rrethanesul hopi ¢ &aci d - RPN ' 1.0 -
XV met K3hedi ?ﬂfgnl ¢ acid (GH.COOH), - _ 13 0.8
XVi 1, get *tﬁr@é?déxwttnmmwe aci d HNr&ret:bbm Q.8 XVI 1|
1,1 O-di (car boxynet hyl ) -. 0-di - aza- 1 3 1 (tetraoxacycl o- oct adecane
corrpound Bx malonic acid HOOCH2®CEKANPLE XVI1l The expgeéinment of
Exanple Il was repeated:- Wi th 0.00125 |nstea(g of 0.005 nmol of - EI{;TA.- The .
val ue found forsuesiNigasi 4 after ondRGTHE:EEMtion. 5 -covPARAT -
EXPERI MENT,.D The,.V was char ged. “Yater (1 nm): barium sy phate
+(0.15 mml’f'P ot ﬁ”csi%lA (0.1 nmol) add t™,7,10,13,1 - S pha

0.5. COVPARATI Venkedbiiebpiehit adid The -ve Po\?f'/aschar gedcwi t hwat er (12n) .
bari um sul)ﬁhate (0.15 mmo|) -and Congo d A (0.1 10. nmmol). "Afte oone hour' s
rotation tH¥% val“ﬁ'éaﬁeé‘r"p'ﬁﬂkiéc'ﬁ 5. 10V EXAMPLE
Xl X The veggel t,h vvat golHrd) natural barite (439 ng. grain
size 4 mﬂ§\§ d é%@i&?%mgl%g'cw‘; ( )6 much pot assi um hydroxi de was
added t hatxwihe plzt-eﬂtanéotuarpammws |Im§SdHJCH§$O],Ed a value of 1 1 a#d corrpound_

A (0.37 mol) was added. The natural* barite- contal ned the follow ng 15
conmpounds: -XVill 1,10-di(carboxymethyl)-1,10-di--

6- hexaoxacycl ooct adecane. After one hlu s rotation the vaI ue for Q was

15 Corrpound L aza-4,7,13, 1(tetrag)mcyclo-.’ . Oorrpound B 75 LY BaSO4
30 . | S octadef_an§03 3 3 Coe compound:? rr] - . 13 _
SrSOA  exAMPLEXVHI 2 Hence, 1. 5. nmol - of barl um sul phate was- present

‘the flask. Trexgarinf20t dﬂmmlenr\aésaépeeuad wile0.a0LES0sseak pTROAS rdfol otENTAI Thed
di-ssol \A@unemndtgnﬂweatipﬁa‘teeonerhoerscr@ntmntrat| on of -0.116 M Hence, conpound A

had" been ul;sed v% X efficiency of 0.116 x 100=31% 0. 37 The experi nent

was r Mﬁﬂvaése waE; S‘%igi te9{1 n?lpgarlué Igf (@ h% rﬁol) & g&d qume!{])flm%ncy-
s tHevalde 542 hours

‘rotation. The f'avourable effect of the 25 hi gher terrperature i's clearly

dermnstﬁ:(mmﬁb'wEtEMEEmMEN‘eE gi ven data.

GB 2 021 1Trreeselwapcmmmmwgr(Exwmar'wmtp'wtﬁ%mmogm@wmwp1descr| bed -

i'n Ex@npre ﬁft%%gm‘l'éi??é'f"é‘dei’?\“etf?fé)%géhce of EDTA. Corrpound A was usetp -

.WI th a”E)ﬁMﬁLEkﬁPCy of 14%

“The vessel was charged with water (1 mI) natural barite {430 mg. grain size 4 mm) and EDTA -
{0.018 mmol). Then, so much potassium hydroxide was added that the pH of the aqueous liquid reached a
_ value of 11 and compound A {0.37 mmol) was added. The natural barite contamed the following '

15 compounds . 3 - _ S '1.5
Compound | . o %w | - | Comeound' . S %W
BaSO, 80 . Fe0, ' 3
Si0, 3 siso, o 2

Hence, 1.5 mmol of barium sulphate was present in the flask. After 80 hours' rotatlon the aqueous liquid
20 ‘contained dissolved barium sulphate ina concentrat|on of 0.116 M Hence, compound A had been used 20

with an eff‘ crency of

0.116

X 100=31%
_ _037

_ The experiment was repeated ata temperature of 70°C After 6 hours rotatron an efflcrency of 57%
" had been reached which increased to 7 1% after a further 42 hours" rotatron The favourable effectofthe
25 higher tempeérature is clearly demonstrated by the above-glven dat'a



EXAMPLE XX 5 Preparation of conpound B :
5 A solution of sodium hydroxide (80 mml) in water (12 nl) and
1,10-dyaza-4, 7,13, 16- tetraoxacycl ooct adecane (20 nm)l) wergs QO@@EQ#&IB’H Y7
added To g sotutiTonmof—2-chtorovacettcacid—(40Tmot )T T water —(8&—nt)—Fre
m xture forned was stirred for 4 hours at{err], cooled to [err] and

&idifi e®OM /’ﬁ‘Aa'V@@KB%MEﬁTéd sol uti on of hydrochl oric acid (specific

gravity 1.1 9 Fmef"ae %P'W/\%‘émf"ééeﬁ’é?f reppRied Irgheakeence ofEDTA\Gomweende
from the acl fled"ﬁﬁhc' a pressure of 2 kPa, leaving a residue to
whi ch 1GXAMPIham§I (40 n1) was added. The suspended sodi um chl ori de was
frlteréd"(ﬁ?pfafaﬂ%ef was evapor at ed fromthe f||trate and t he resrduie

f or med Qg i

L Te s AL rg&;g@%ﬁ%% ﬁa% sl
precipit aﬁuad &Hﬁhtra&{! $olftion GOV ifc gﬁéh@ 1 Ia%%f q!ﬁg
Thi s s Malmdraaembrtatengopohmcndaffedlﬁxtm@@t{ priesure de&PPI}deS@EEbEthm%oS/hﬁhhed t he

foll ow ngma'MQ @ mYrveas @@dkd\FHe sudpiked sodium chloride wat Sitdredt off, thephafiolhvasi ngl et

0.58 8 H equo fronpthg fjlirate and the residue formed was taken upin a mlxture of mgthaggl (6 ewl)Hnd
loroform (18 ml) at reflux temperature. The solutlon formed was o 0°C and t

mul tiple
salt of t2HCI salt ofc ﬁ:tg;&)yreld 55% wasf‘ g‘ﬁ:ﬂiﬁﬁ%ﬁ I\ZI-I?eﬁ\@; po"ff Op Of s

phenol phthale|n 20 was added and t e so u fon was titratéd with a 0.09 N
aqueous sol ution of sodi um hydroxide (10.95 m) until the &ebour changed;
in this way a solutjon of conmpound B was obtained. In the cleaning nethod
according to the i f/EHe®bn, the aqueous cl eani ng conpositi of%&dapted for

di ssol ving barium %ﬂﬂg\étlﬁoahs contacted with the surfaces tgghbe cleaned for
a period of tinme sufficiently 25 long to renove at |least a portion of the
barium sul phat e scaléeimumipgai d surfaces. Hereby, the conposithon 25 may be

circul ated over t he surfaces to be cI eaned Thus, when cl eani ng equi pnent
inawé |, tHes SN gf) sedqumwa 7t"H)e‘f’[9919deren gutmengrzo
the el | o 8HITHS, %‘fﬁ e poua%‘;ﬁwasob ik

bei ng et Ur Ngthelciak mar% afesrdtn rt@m.g va?ﬁ’enana ot ﬁ‘%&%aee%h id3Bred for
product.i aRsdiimfoanirl stiPRate R Sbrtact m-th/ﬂhsa;rféeés&abe clédnd@for h P&iod QFRAS Sk cRityTRY
be pumpetbnd bavemohe augist & doetidB@f {he bakiLc sulphatelsbaleion aidbuifades. Hebuby, ftigy doRipoSition 25
t her eby maeaﬁp' latedeoverdbe susfaees tchke dlesneda Thusnwiroreleasipaesippent in a3@ligdhs sol vi ng
bari um sg?'%[% g‘%’ E%ﬂf"“gﬁ@r"%?wh\ﬁmﬁug a’fSPB‘ﬁ' eareB C*t%é’wemﬁ amdtdh\em need

- cl eani ng e, ' E umped ;ﬁﬂem dure
is | akgr p%uét%ﬁ Wbﬂ%&na fed @fo?MEtﬁﬁCtﬁerbNyél fRin Ttn Iatug' ch:n StidH g3 ﬁy "’0‘:&8*‘
t he wel | disdolvirig Hakiem elilptaatd gresenixaéraih ivhist flbWing RioAg trﬁrsmeécbélmatrm&maéam

cI eani nngmwpmspmpmwnné/subeoraq@ phicegh-thmbmitwask prodduiaredolaeosn ietudmedi S t hen 35

nped dE?the? ageiy thieflyidsthat arsgredyaed thspuﬂmthPM@" f(tﬁféhesq!ﬁaweg gsierathe llfl@'r mat | on

par t S i%méﬁhévgﬁgg on:lﬁsfiut)ge ore % gy y a r
"he' Sobp g T TR e A wﬁa@%&aﬁéﬂé@ mr 3
time suf BlpSrlrdi’ier tithe bFI@eritlp 10hl %ﬁﬂis\#ﬁe flledsEP&InsideralE B4 rsﬁ &Ie0 sir

scal e. | tlegrdsg doathpsitidreorqlotdné there6APARH bariith supha@®bs hedR BisédNRH €8 bd d&rdweﬂ ch
bari um SLH pptanate thedidyelismadiosyrti¢ palybthense thet inen e facedred@ngrevsasinat e t he

bi cyc R ocyclic polyether so that it can be recovered and reused. 40

CLA Né gssffa'rclegnﬁ QI e% t\,\ﬁin alp r&lnd ?ogmgtl g %HJ d chl; mat | ao
and opt i Mf rrwutﬂglsﬁ ey R oﬁﬂrlsm
contacti g a&daeusm poshidh AR aarbab lnyhstheoaar.asmamawcomaaacrymcduyg edt tRJUEOoUs
conposi t gemeralhﬁnhalei erised in that it conprises (1) a bicylic macrocyclic
pol yet her of the general formula: [err] [err] V\,herer n each [err] which may
be the same or different represents a'ly dg radi cal having up to 12
carbon atons and each D which may be/the sane’ i fferent represents an
oxygep. or a sul phur atom or a hydr s honpw d| \avr ng up to 12 carbon
atons of a group [err], R2 represefrts a"h dro attomor a hydrocarbon 45

radi cal having up to 12 car bon at ony, droca sulphonyl radi cal navrng
up 7 _ ‘%
GB 2 021 177 B 7 COVPARATI VE EXPER F The first experlnent

descri be\ghég %(I"?g VWeshelsS: in the Ier(rjce gf Eg) M nyoqu A.
s Usec e AR by U e SERE ) o S S B Raon edtataviig 3015

a hydrocarbon radical having up to 12 carbon atoms or a group N—R?, R? represents a hydrogen
atom or a hydrocarbon radical having up to 12 carbon atoms, a hydrocarbonsulphonyl radical having up

i



~ the sur

5 Preparation of conpound B :
5 A sol ution of: sodi um hydroxi de (80 AIII"”"IJEI!IIHIIHIUIHZ m) and 1,1 @
0- di aza- 4, 7, 13, 16- t et raoxacycl ooct adecane <Were consecutively RG>
added tp a sol ution of 2-chloroacetic acid (40 mml) in watGk 2(@ini1y7 Brhe 7

m xture for med was stlrred tor 4 hours at [err], cooled to 250C and

aci-dified aﬁﬁ% lg ed sol ution. of hydrochl oric acid (specific -

gr’awty 1. F\%{E% ?j The orated from
the acidi fig qse@m U scrj:eg gixamp?'c)ngwEﬁepealte]ed Int Mﬂ abssncF fSEDgéaC%{nSOW

10 rret hanol ; was a ded The suspended sodi um chI oride was fil tered

was ev orated fromthe filtrate and the resi due forrTed

of f,
ves' 2k ’?5"’1\"@ %g{éf‘ Bhotd B8R0kl P 1 2001 o e ) at
reflux tenpeigd I cta heh A,P % nw 5 n] éséllﬁlo o5 in’d?&aetﬁcké i (40
preci pi t atedoiPiiates & rhi). le"e ﬁ&fﬁ%%d&a@ lr&d%r 4)ﬁbﬁjsdt co&@&tofﬂs idfib
- Thi s sal t vithch cancepiratecheplytion ofthydrbchidsic 406 (spexificigravity &1 RRiIspeof | wammmcrhe he o

fol |l ow 1Yy Vet syap eYapergte ggquzamd[l)g@ynxture at a pressure of 21kfa, ['@f"'l"i! a rq@ﬁm @ VW'@I ngI a0
0.58 8 H trpqtrpq (40 q@gadded The suspended sodium chloride was filtered off, the metimnglgv
t

"~ mul tiol et evaporated from Itrate and the residue formed was taken up in a ethanol (q-

. P chloroform %}, nTp% ahdreyx te peratured’he sol tlon rmed was co é%% and the prect n‘.%*ed
"salt of caoifey yl%§5 ’\5& It¥r@ off. inideditHad 3p0|

-phenol pg rnaise+m726 I@MREH dd e BMwW géworﬁmstaotnm&t@@)w t h a-0.09 N15

. aqueous sol ution of sodi um hydrOX| de (10.95 nl) until the colour changed;

“in this way a solution of corrpound B was obtained. In the élPeani ng net hod
according to the iny, ﬁq_p F ‘'t he aqueous cl eaning corrp03|t|ora gdapt ed for _
di ssol vi ng barium su is contacted with the surfaces to be cl eaned for .-
a period of tine sufa‘mq,uarﬂrday 25 long to renove at |east a p@gtion of the

bari um sul phate scal e on said surfaces. Hereby, the conposition 25 may be
circul ated over the 1§imiutiples t o be cl eaned. Thus, when cl eanilfg equi pnent

|navve %g_@saﬁltlon %5 Elr uaedt rou hthg t ubul oodselg‘go o
hevert? sy UL B et e i i Sl
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