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(57) Abstract: A descaling composition, comprising: a polyamino polyacid chelating agent, a synergist, a chelating catalyst, a chelating
stabilizer, a permeation dispersing agent, a pH regulator and a solvent, wherein the pH value of the descaling composition is 7-8; and
the polyamino polyacid chelating agent has a structure as represented by formula [ in formula I, R, is a dialkyl amino, an alkyl amino,
an amino, a hydroxyl, an alkoxy, an amido, an acyloxy, a carboxyl methy!l or a carboxyl. The polyamino polyacid chelating agent used
in the descaling composition contains a plurality of aminos, carboxyls and hydroxyls, and an electron-donating group Ry, such that the
descaling composition is more easily combined with a metal ion to form a stable chelate, and the temperature resistance of the descaling
composition is enhanced; in addition, a neutral descaling agent prepared from the descaling composition has the characteristics of a

good scale dissolving effect, low corrosivity, good
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and high-pressure gas well.
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s SR 10 4, K 7140 Hob, RGN, EA LTRSS 5 R B 4 Rk
S5 S 1 A B

FRSEEG] | B970E, IR ERBRIRA S YIIRC Ty, pH (EEEHITE 8, il
A BRYEH

St 7

—MEREAHEY, RREEMECT, A Hl&0 1 NS R E R
A3 s HRGH 15 4 BEA AT 0.8 s K EERREN 0.8 1) BB DB 0.8
s EEALE 8 By, K 750 By o, o, SEAGH. BEGAETIANS SR
T ZH RS T S ) 1 ] LA )

HRSEIEE 1 KTE, IR ERBRIGASYIIACTT, pH EIZHI7E 7.6,
& B 77

SETitE ) 8

LRSI 1 BT BOTiE, AFEZAMUAE T, WAGRIEE 35wt iRt
FIRHMRAT 65wt KRR & =R, HARA - 55Lmh) 1 41 .

FRRSEG] | 970, IR ERBRIRA SYIIRC Ty, pH (EEEHIE 7,
A BRYEH

St 9

A 1 MBECTT KM TT i, AFLAANAE T, BRI IR R
(100wt%, VAIMRGRIMREET) , A0 59us) 1 A7,

RSO 1 TTvE, IR L IRBRIGAEMTEC T, pH EERIFE 7,
BRI

LT 10

RS 1 LT RO, AR AMNET, WAFINERRITAER
(100wt%, VAMERGHIR S EET)  HRHEs 550 1 A5 .

FRSEG] | B970E, IR ERBRIRASYIIRC Ty, pH (EEEHIE 7, i
A BRYEH

S 11
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FRSEIG] 1 ST ROE, AR IMUAE T, BIES IR S0wt%H]
2 % PEG-600 A1 S0wt% AR &, HR 5 550ias) 1 41

WS | 1977, JHZR ERBRIRA SR Ty, pH IS 7,
2 BRYET

SR 12

FRSERE] 1 BCTT K75, AFCAMUAE T, BEMETESE Sowt%i
TEASRREN AN SOwt% &b, R M 5t 1 411

S 1 BTk, I BRI S MEC T, pH EIEHIFE 7, )
e BRIET

STt 13

FRSEIEG] | ST ROE, AR IMUAE T, BE MRS 35wi%H]
TARBR AT 65wt &b, HAd o 5 sKitfil 1 AH .

WS | 1977, JHZR ERBRIRHSITECTs . pH IS 7,
2 BRYET

S 14

F RSO 1 BT K5, AFCAMTE T, GRS 40wt% 1R ER
FIRIIRER 60wt %R R A& 1R, HARH S 5SLEH 1 A1,

S 1 BTk, I BRI S MEC T, pH EIEHIFE 7, )
e BRIET

KT 15

MRS | LTy RO, AR AMAE T, ASEifR A& o1 2 i
BHZRAELZBRELSH, GERELZREGHAGN 12 iRgl, Hedass
SRR 1 AR

S 1 BTk, I EIRBRIRH S IMEC T, pH EIEHIFE 7, )
& BRIET

LT 16

—MERIRHEY, RRESHEAT, A 6E6 2 HIEN AR LR
E, ZRBEZREAGH 1S G WG 1.5 Gy BAERAT 0.8 6 ITERIRE
0.8 11 BIESHG 0.8 4 BEM 8 10, /K 73.1 1 Hir, ZEBHIAZIRE
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EREAR -2 Prsgity, WIGH . EEMEAAFRIEE BG5S L
] 1 %5 2 AH [ o

W HER] 1 W%, JFER BRI H S WRIBC )T, pH [EIEHIE 7.3,
il - BRI 711

X L 1

IR SEREM) 1 BB 7T ST, AR AMTE T, S8 L E = 15 1
HopdH oy 5seitfl 1 AR .

RSO 1 TV, R DR BRIR A SR T RS BRIE R, pH (EiE
HITE 12, NBRMEGIER.

X L 2

FRSEIEG] | LT R7E, AR AT, S E RN 1 4,
Hoap gl 5 5 scitafe] 1 AHR.

WS 1 B9I7E, IR BRI 4SBT & R, pH (1%
HTE 3, NERMERRIEH.

% E gl 3

RSOt 1 T AT, ARZAET, BEFIA R =KL
g, HARH59HE) 1 AR .

RSO 1 TTvE, IR D IRBRIGAEMEC T, pH EERIZE 7,
& BRIET

X el 4

ST | LT R7E, AT DRI 2 a5 2 B A7,
Hoap gl 5 5 scitafe] 1 AHR.

WS | 1977, JHZR ERBRIRA SR, pH IS 7,
2 BRI

xf Ll S

RSO 1 T KT, AFZAET, ARG, HRE s
5l 1 A

RSO 1 TTvE, IR L IRBRIGAEMTEC T, pH EERIFE 7,
& BRIET
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xF LA 6

RSO 1 T KR OT R, ARZRMNAET, NRMESRER, KR
A 5 Szt 1 A .

RSO 1 TTvE, IR L IRBRIGAEMTEC T, pH EERIFE 7,
& BRIET

xf EL i 7

FRSEIEG] | 0Ly B, AR AMUAE T, ARG M G e
M, HoRE - 55t 1 MR .

WS | 1977, JHZR ERBRIRA SR, pH IS 7,
2 BRI

xf Ll 8

FEIRSEIEE | T K TTIE, ARZNAET, NRImEE G, HR
A 5 Szt 1 A .

RSO 1 TTvE, IR D IRBRIGAEMEC T, pH EERIZE 7,
& BRIET

WRENC]

AV ok 25 R B T R R 7 R R

(1 EMREENE: I 1g Ik, 2R 50mL A EiR L] 1-18
At e 1-7 1A REIR I, £ 120°C A 180°C R M 6h Ja, EuEst T, @it
W5 S ISE I Ji5 395 5 14 B 22 T BELVA T

e = Mo "M 1009,
my,
RV
juj =310 J\E

TRE, g

(2) BRI E: BmmE AW GBR 13Cr) #1655 4 A A
CEOEVETH, WE, ETmEEd. 208N 2L BIRSEHEG] 1-14 FX LG
1-7 HIERIBRIR ), BRI FHE SR 180°C, Bl AL N, 455 Ny /& /19 10MPa,
M T RE oh B, BRI W=, TR E IR
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S PR AR
* 1

e Y3 1% &
RIS TRERAS TR RN /g(m”-h)

S i/ °C 120 180 120 180 120 180 180
ST 1 85.4 | 863 | 893 | 902 | 725 | 729 0.0672
SEjtE e 2 86.4 | 883 | 90.1 | 923 | 75.6 | 769 0.0621
SEEfd 3 843 | 853 | 882 | 89.4 | 733 | 742 0.0800
SETtEfe 4 849 | 85.6 | 889 | 90.1 | 729 | 73.6 0.0701
ST 5 86.7 | 89.0 | 90.5 | 932 | 76.2 | 77.0 0.0639
ST 6 859 | 889 | 882 | 926 | 71.1 | 75.1 0.0796
ST 7 85.1 | 86.3 | 856 | 8.9 | 70.8 | 72.5 0.1032
Sty 8 844 | 853 | 894 | 90.5 | 726 | 73.0 0.0789
SE 849 | 843 | 86.1 | 83.7 | 723 | 73.7 0.0698
SEHt ] 10 84.0 | 849 | 869 | 836 | 72.6 | 73.0 0.0679
ST 11 85.2 | 85.6 | 90.1 | 90.9 | 71.6 | 72.6 0.0698
ST 12 849 | 86.1 | 90.6 | 91.8 | 709 | 72.1 0.0690
ST 13 85.0 | 85.6 | 89.9 | 90.8 | 71.5 | 72.6 0.0826
SEHE 14 852 | 86.5 | 90.1 | 909 | 72.5 | 729 0.0903
SEHE 15 852 | 869 | 902 | 926 | 729 | 73.8 0.0812
SEHE 16 86.1 | 87.9 | 923 | 939 | 73.6 | 75.1 0.0798
X ECf 1 659 | 662 | 762 | 767 | 70.6 | 78.9 0.0798
X e A5 2 82.4 | 83.1 | 395 | 421 | 219 | 268 1.2650
X e 3 703 | 753 | 80.2 | 82.6 | 542 | 55.0 0.0901
Xt Ee gl 4 123 | 156 | 203 | 229 | 93 10.5 0.0799
X B 5 622 | 63.1 | 643 | 655 | 54.1 | 53.6 0.0609
Xt A5 6 632 | 643 | 642 | 659 | 525 | 53.1 0.0769
Xt EeAg] 7 613 | 62.6 | 639 | 641 | 532 | 569 0.0711
Xt A 8 639 | 642 | 62.6 | 654 | 583 | 595 0.0826

&1 G RTBE W, SRR W SER) B Rr I 70034 A s & v 1 R

YR, AE 120 A1 180°C T XTBRFERYS . IRERES AR AR D VA IR 8 TR L, [
I S S PR S R e, By m] Rl ST

AR PR BR IR G H T i SO R I B IR A, B IR g R
R, HAGTARE AT IAE] 120~180°C .

gr BRriR, AR RRIG A E EIRACR AF (BRI IS5, TRBRAS
G R AR OUA G F KT 70% LB LB AR AT O i 3R /N 0.2g/(mh))
T AR LR (80~180°C) « EHIVEHE . LHEWAERN, HE5HMZEKAHER
TFROBCALIE, AN xR G p i T, BRI AU de iR s R S o L
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AR L

LBV T AR ALK TR, R, ARWIERIET .
R EARBIEF, 77U AR B R R SRR, 35 £
BRI UL FETICE 0 A 7 s A7 4L A, S5 ) S PO 5 TR B 40
RO ATFHAE, SR T AR R .
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BRI ZE KA

I. —MESREEY, HRIEAET, TRBRRHEY O 2ER2RES
F HRR BA T BATRER BESHGH. pH WA HIAET]: Hrb,
PR IRH &0 pH AN 7~8; PR 2 BRELZ &G T HA NPty

I
R4 C\O/\/ OH
N COOH
HOOC/\ N ~
0
HO/\/ \ﬁ
0 v |

X T, RONTRERE. bl . B, bsdE. M. o
FIE. BREWRDRE.

2. MRIEBCRIER 1 TR BRIR G, Hodr, EEMmT, TRk HE
YaS:: SREBLBRIELSH 10~15 4, MG 1~2 #, BEEAF 0.5~1 £,
ErREN 0.5~1 47, BIE B 0.5~1 47, pH 95 5~10 3 M| 70~82.5 17

3. MR BURIESK 1 TR BRIGH AW, Hordr, kI aGH e R A S m
MEBERIIE BRI E).

4. RAEBCRIEER 3 FTRBRIGH G, Fodr, DAFTRIRGH R E =i,
RUMEIRHIR S 59 30~40wt%, RRITLABM RN 60~T0Wt%.

5. MR BURIESK 1 TR BRIGLH AW, Hor, TR A A &AL B
TRHRR AR A

6~ WA BURIESK 5 BTk BRIGLH &, Hri, DATIRE A AR S E &
i, SIS BN 40-50wt%, WASEREN IS BN 50~60wt%.

7+ AR BRI R 1 TR BRIGH AW, Hord, Bk &1 7k B iam
W1, ZIREN. WA AT R A P 1 — R

8+ MRHEBUFIEER 1 AR MBRIGH &Y. Hodr, Fridis@E ot ake =
I PEG-600. fi i B 4R 2005 BE R A0 i 7T SR B 2040 B R e e e ) —
FREZFh.

it
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9. MBI E K 8 FTRIIBRIRH &1, Hi, FTRBESHFINR LR
PEG-600 A1 i 2 #h AR5 40

Rk, DIFrRBES AR EET, ¥4 PEG-600 [ &K
40~50wt%, FrilimER R )5 BN 50~60wt%.

10, ARAEBCRIZ R 1| BTk BRIG 4 A, Horb, Bk pH A7k HEE b
. EOKFIE AT R —FIERZ B, SR N EE AL,

I —FhBRIEFIRH & T, HARFEAE T, iRl 05 s

R AT, BE2REZREAGH. B0, BAEARIMmEAS TR
HK#ITHRE, BEE-REW:

TEFTR B —RAYH NN pH W FIREE 3G, #1758 IRE, B3Ik
EF

b, PrRERIR A A0 pH EN 7~8; iR 2R/ B ZREAFNEGNN 1

NG

N COOH

Al

=

I, RyOATREEEL, Gedbadt, aak. Ak BesAk. Bhik.
FIE. BREWRDRE.

12, MAEBCFIESR 11 BTk pil) s o7k, g, EEEMIT, Z2R8ERBE
Gt 10~15 B, IRGR 1~2 4y, BEGHEAT 0.5~1 4, BERRER 0.5~1 fr, &
FIIRGH 0.5~1 47, pH 5 5~10 (2 AIE ] 70~82.5 443«

13, EIRCRIEESR 11 3 12 Bk (i & 7 b1 BRI 77 .

14, BUFIESK 1-10 HHE R — TR M BRIG 4 & PBBCRI 2R 13 BTk kR
Ve e I A N A

i)
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15 ARPEBRE SR 14 Frik iR A, Horr, Frd i S H09H Wi E N 80~180°C,
kN 120~180°C .



WO 2025/102481 PCT/CN2023/140284
11

40

2157

16 -

i i i i 1 ¥
4000 3000 2000 1000 0
T Eem!
K1



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/140284

A.

CLASSIFICATION OF SUBJECT MATTER

CO2F5/14(2023.01)i; C09K8/524(2006.01)i; C09KS8/528(2006.01)i; CO9KS8/52(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

CO2F CO9K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNTXT, ENTXTC, DWPL CNKI, USTXT, EPTXT, WOTXT, ISI web of science: T E A R R SBATEFRAF], WLk,
SRELTE MHTL, IR, XSS, U, R, 10, INE, Wi, FNBE R, XIEE, B, 3KkE, BAT, 447, 3361,
TBALT, FRETR, 1%, 408, Ph, BRIBUE, VT, WA, 7K, 2 28, S, “FEFIR, “&HE TR, chelation, complex,
solvent, water, permeation, dispersion, synergist, sodium citrate, sodium acetate, sodium formate, sodium gluconate, ammonium
chloride, sodium nitrite, polyepoxysuccinic acid, polyaspartic acid

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CN 109264879 A (PETROCHINA CO., LTD.) 25 January 2019 (2019-01-25) 1-15
claims 1, 6, and 8

A CN 116120906 A (WANG JINFENG) 16 May 2023 (2023-05-16) 1-15
claims 1-9

A CN 116574496 A (YU ZHAOIJUN) 11 August 2023 (2023-08-11) 1-15
claims 1-10

A US 2013023449 A1 (CLARIANT FINANCE (BVI) LIMITED) 24 January 2013 (2013-01-24) 1-15
claims 1-12

A US 2019071597 A1 (FLUID ENERGY GROUP LTD.) 07 March 2019 (2019-03-07) 1-15
claims 1-17

A US 2022325167 Al (FLUID ENERGY GROUP LTD.) 13 October 2022 (2022-10-13) 1-15
claims 1-21

DFurther documents are listed in the continuation of Box C.

See patent family annex.

*

“p”

“pr
“g»

“p

“«o”

“p»

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

w

D&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

03 June 2024

Date of mailing of the international search report

19 June 2024

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimengiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2023/140284
. Pate.‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 109264879 A 25 January 2019 None
CN 116120906 A 16 May 2023 None
CN 116574496 A 11 August 2023 None
uUs 2013023449 Al 24 January 2013 us 2014336089 Al 13 November 2014
EP 2556130 Al 13 February 2013
WO 2011120655 Al 06 October 2011
BR 112012024584 A2 24 September 2019
EP 2371923 Al 05 October 2011
EP 2371923 Bl 13 February 2013
uUsS 8822390 B2 02 September 2014
CA 2794938 Al 06 October 2011
uUs 2019071597 Al 07 March 2019 CA 3016099 Al 01 March 2019
WO 2019041023 Al 07 March 2019
CA 2977923 Al 01 March 2019
uUs 2022325167 Al 13 October 2022 CA 3114487 Al 09 October 2022
us 11898092 B2 13 February 2024
CA 3154168 Al 09 October 2022
WO 2022213174 Al 13 October 2022

Form PCT/ISA/210 (patent family annex) (July 2022)



Edly e e iy R S
PCT/CN2023/140284

A FRETE
CO2F5/14(2023.01)i; CO9KS8/524(2006.01)i; CO9KS/528(2006.01)i; COIKS/52(2006.01)i

WRRERR LR 0 2apC) 235 FIRHR R E R o JEFapCpyfp -2

B. R

R 1R ISR SO PRI 2E R A 26 5)
CO2F CO9K

SRR R AU AR i AR B SCERA SO 3% Sk

Bl s 2 A AR R R R R, ANEERT Bt aR (CanfERT ) )

CNTXT, ENTXTC, DWPI, CNKI, USTXT, EPTXT, WOTXT, ISI web of science, EATHFRS XM BRAT, &

B, AL AT, BT S('J/i@/?? BISCRE, B, Y0, PN, B bk, P, AR, B, sk, G 51, A, iixﬂl
FU A, F2E B8, 5 HUPh, TRBRE, BT, 3850, 7K, =1, SO, —8E AN, —& A TR, chelation, complex,
solvent, water , permeation, dispersion, synergist, sodium citrate, sodium acetate, sodium formate, sodium gluconate, ammonium
chloride, sodium nitrite, polyepoxysuccinic acid, polyaspartic acid

C. I
Egilly SIASCHE, E, FEEAAESCBE ARFCHIAR ok
A CN 109264879 A (¢IE($£§kﬂx{ YAFRNE]) 201941 B25H (2019 - 01 - 25) 1-15
_______________ S R
A CN 116120906 A (F4: ) 20234F5 H16H (2023 - 05 - 16) 1-15
_______________ e R
A CN 116574496 A (FHHZE) 20234E8 A11H (2023 - 08 - 11) 1-15
_______________ R0
A US 2013023449 A1 (CLARIANT FINANCE (BVI) LTD.) 201341 A24H (2013 - 01 - 1-15
24)
_______________ e N
A US 2019071597 A1 (FLUID ENERGY GROUP LTD.) 20194E3 A7H (2019 - 03 - 07) 1-15
_______________ A R
A US 2022325167 Al (FLUID ENERGY GROUP LTD.) 20224F10 A13H (2022 - 10 - 13) 1-15
_______________ S e N
Dﬁ%‘x#ﬁcﬁé@éﬁﬁﬁhﬂﬁo LIRS R
* B FSCARIRRRA. “r7 TEREASAN ] 20T, SREERAL, B0 TR
“A” AR RE R THE BoAR—E R AR S B 2 e B I e S )
“py” BRIBATEERE BB RS “x %—;5%%%%% ik $?E%)%17XT¢ INE ERGRR E AR
(e IR AR R A B i N
‘L7 RIBRR L A E R R R SO, B E ) — B RS = s
g %H?Elfrﬁé Pl R e T AR RO Y St PRERER A Sl i 2R,
cor BRIDAT . . RIS AT ta FIBRE RIS
“p” N7 RS TERR FiE AR TRTESR A4t 2 A B Sk
[Elre 2 S R5E R0 H B ElFe 2k A0 2 5 B
20244F6 A3 H 2024FE6 A19H
[SA/CNAZHRFImE & ik ZAE R
iR EE R AR AU hpracs
FRELH L BT e DA TP k65 100088
HIESH (+86) 010—53962788

PCT/ISA/210 F2(3E2T) (20224E7 F)



e EEEE
KRFFBEAIER PCT/CN2023/140284
o3I PRI P ha AR P
S 109264879 A 2019FIABH .
CN 116120906 A 202375 H16H o
CN 116574496 A 20234E8 B 11H I
uUs 2013023449 Al 20134F1 H24H uUs 2014336089 Al 20144F11 H13H
EP 2556130 Al 201342 H13H
WO 2011120655 Al 20114E10 H6H
BR 112012024584 A2 201949 H24H
EP 2371923 Al 20114E10 A5H
EP 2371923 B1 201342 H13H
uUs 8822390 B2 201449 H2H
e CA____zuem ML 201EI05GH
uUs 2019071597 Al 201943 H7H CA 3016099 Al 201943 H1H
WO 2019041023 Al 201943 H7H
CA 2977923 Al 201943 H1H
Us 2022325167 Al 20224E10 A13H CA 3114487 Al 20224E10 A9H
Us 11898092 B2 20244E2 B13H
CA 3154168 Al 20224E10 A9H
WO 2022213174 Al 20224E10 A13H

PCT/ISA/210 ZR(RIETRIMIE) (202257 A)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

