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trong d6: p 14 0 hodc 1, m tir 0 d&én 6, va Ry, Ry, Ry, va Ry ¢6 thé 1a H; F; Cl; Br; nhdm
alkyl hodc alkyloxyalkan mach thang, mach nhanh hoic mach vong c6 1 dén 16 nguyén tir
cacbon tity ¥ duogc thé bang F; va (b) trén polyme/oligome c6 tir 4 dén 100 gbc oxyalkylen
c6 cong thuc:
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trong do: n tr 0 dén 4, va Rs, R, R7, va Rg ¢6 thé doc 1ap 1a H hodc nhom C;-C,¢ alkyl
mach thing, mach nhanh hoic mach vong. Ngoai ra, sang ché con dé cap phuong phap
ngan ngura sy bam ban trén vat nén trong moi trudng nudc va vat nén duge son bang ché
pham nay.
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Linh vire ky thuat dwoc dé cap

Sang ché d& cap dén ché phdm chdng bam ban bao gdm polyme hoa ran dugc
va polyme hoadc oligome chura oxyalkylen dugc flo hoa, phuong phap ngdn ngua sy
bam ban trong moi truong nudce va dé cap dén vat nén dugce son ché pham chong bam

ban.
Tinh trang ky thuit ciia sang ché

Cac két ciu nhan tao nhu vé thuyén va tau, phao, dan khoan, thiét bi xudng
doéng tau, gian khoan dau va khi ga, duong éng xir 1y, bao quan va bdc do dau va khi
ga, thiét bj va ludi nuoi tréng thiy san, cac thiét bi tao nang luong, cac dng dan va cap
va dng tram dién ma chung bi ngép trong nudc va thung, éng dan va cap dién duge st
dung dé du trir va van chuyén nude ma dé bi bam ban boi cac sinh vt thuy sinh nhu
tao silic, mang sinh hoc nhéy, tdo luc va tdo nau, hau, trai, va cac loai tuong tu. Cac
két chu nay thuong dugc lam bang kim loai, nhung ciing c6 thé duge lam bang cac vat
liéu khac nhu gd, nhua cbt thiiy tinh hodc bé tong. Hién tugng bam ban trong moi
treong nudc bién gy thiét hai cho vo tau vi né lam ting luc can ma sat khi di chuyén
trong nudc, hiau qua 1a 1am giam tdc do va tang chi phi nhién liéu. N6 gay thiét hai
cho céc két cdu tinh nhu phin chan dé dan khoan va cac thiét bi san xuét dau va khi
ga, thiét bi du trix, thiét bi xtr ly va bbc do, thir nhit 14 vi strc can cla cac 16p bam ban
d6i voi song va dong nude co thé gy ra ¢ két ciu cac tng suat khong du doan duoc
va tiém 4n nguy hiém, va th hai 1a vi sy bam ban 1am cho khé kiém tra két cAu dé
phat hién khuyét tit nhu ran nit do ing suat va dn mon gay ra. N6 gay thiét hai trong
cac 6ng dan nhu cac éng dan va éng thoat nude lanh do dién tich mit cit ngang hiéu

dung bi giam do sy bam bén, vi thé lam giam tdc d dong.

Céc phuong phap thanh cong nhat dé ngan ngira su bam ban da dugc thuong
mai hoéa lién quan dén viéc s dung son chéng bam ban chira cac hop chat gay doc
cho doi sbng thuy sinh, vi du tributyltin clorua hodc dong (I) oxit. Tuy nhién, cic son

nhu vy ngay cang bi phan ddi do cac anh hudng gay hai nhu cac doc td co thé co néu
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giai phong vao mdi truong thdy sinh véi lugng du. Do do, c¢6 nhu cau doi véi son

chdng bam ban ma khong giai phong cac chét c6 doc tinh 16 rang véi lugng dur,

b3 duogc biét rd trong nhiéu nam, vi du nhu dugc mo ta trong GB 1,307,001 va
US 3,702,778 rang cac son cao su silicon chdng lai su bam ban boi cac sinh vat thiy
sinh. Nguoi ta cho réng cac son nhu vay tao bé mat lam cho sinh vat khong thé bam
vao dé dang, va do do, ching duoc goi la son giai phong chat bam ban hon 1a son
chéng bam ban. Cao su silicon va cac hop chét silicon thudng c6 doc tinh rat thip.
Khuyét diém ciia hé chdng bam ban nay khi sir dung cho vo tau 1a mic di lam giam
su bam bén cac sinh vat bién, do tdc dod tuong d6i cao cua tau 16n nén van can loai bo
tat ca cac chit bam ban. Do d6, trong mét s6 truong hop, nguoi ta da ching minh ring
dé giai phong chat bam ban mot cach hiéu qua tir tau thuyén ma da duoc xt ly bing
polyme nhu vy, can chay véi toc do it nhit 1a 14 hai ly. Vi ly do nay, thanh cong
trong thuong mai ciia cao su silicon 1 han ché va van c6 nhu cdu cin cai thién cac dic
tinh chong bam ban va giai phong chét bam ban ciia son than thién véi moi truong
nay.

FR2537985 mo ta ché phim son chéng bam bin chira nhya metyl silosan hitu
co, chit dan hoi silicon, polytetrafloetylen, cht két dinh gbe acrylic, va dung moi
hodc chat pha lodng. Do polytetrafloetylen khong chira churc oxyalkylen, tai li¢u nay

khong md ta ché pham son chira polyme hodc oligome chira oxyalkylen duoc flo hoa.

EP0903389 mo ta ché phim chéng bam ban chtra oxit quang xtc tic, nhua
silicon hodc silic oxit, va nhya chira flo khong thAm nudc. Tetrafloetylen duoc dé cap
1a nhua chtra flo ky nuéc duge wu tién, va trong cac vi du, cac hat polytetrafloetylen
da dugc sir dung. Tai liéu nay khong mo ta ché phdm son chira polyme hoic oligome

chura oxyalkylen dugc flo hoa.

WO002/074870 md ta ché pham chéng bam ban chira polyme hoa rdn duoc
hoic lién két chéo duge va polyme va oligome chira alkyl- hodc alkoxy dugc flo hoa,
dang long. Trong tai liéu nay khong mo ta ché phdm son chira polyme hodc oligome
chira oxyalkylen dugc flo héa chira cac gbc oxyalkylen véi s6 lugng trung binh nim

trong khoang tir 4 dén 100 gbc oxyalkylen trén polyme hoic oligome.

Bin chit ky thuit ciia sang ché
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Sang ché d& xuit ché pham chéng bam ban bao gdm polyme hoa rin duoc va
polyme hoac oligome chira oxyalkylen dugc flo hoa trong d6 polyme va oligome chira

oxyalkylen dugc flo hda chura:

(a) mdt hodac nhieéu goc duoc flo hoa co cong thire:

1
J

[ i /Z\ A
LT

néu cé nhiéu hon mdt goc dugce flo hoa, goc duoc flo hoa co thé giong nhau hoac

khac nhau,

trong do

p ¢6 thé doc 1ap 12 0 hodc 1,
m c6 thé doc 1ap 1a sé nguyén tir 0 dén 6, va

Ry, Ry, R3, va Ry ¢o thé doc lap 1a H; F; Cl; Br; nhém alkyl mach théng, mach phéan
nhanh hozic mach vong ¢6 1 dén 16 nguyén tir cacbon tuy y duoc thé bang F; hoac
nhom alkyloxyalkan mach thang, mach phan nhanh hodc mach vong c6 1 dén 16

nguyén tir cacbon tiy y dugc thé bing F;
va:

(b) trung binh tir 4 dén 10 gdc oxyalkylen c6 cong thirc:

T
LT J

Rz \Rs

n

trong do

néu c6 nhiéu hon mot gbe oxyalkylen, gdc oxyalkylen cé thé gidng nhau hodc khac

nhau,

n c6 thé doc 1ap 1a s6 nguyén tir 0 dén 4, va

-4-



24562

Rs, R Ry, va Rg ¢0 thé doc 1ap 1a H hodc nhom C,-C,galkyl mach théng, mach phéan

nhanh hodc mach vong.
MG ta chi tiét sang ché
Nguoi ta da phat hién rang ché pham chong bam ban theo sang ché c6 dac tinh

chong bam ban va gidi phong chat bam ban cuc tot so voi cac ché pham chong bam

ban khong diét sinh vat khac da biét va da dugc boc 10.
Polyme héa rin duwoc:

Ché phim chéng bam ban theo sang ché chira polyme hoa rin duoc. Theo mot

phuong an, polyme héa rin dugc khéng chira cic nhém polyperflopolyete.

Thuat ngit hoa ran duoc ¢ nghia 1a polyme c6 kha nang ran hodc cing lai dé
ché tao son 1a két qua cua phan ung hoa hoc giita cic nhom chirc nim trén polyme
va/hodc nam trén lién két ngang, béi su bay hoi dung moi hodc béi cac phuong phéap

vat ly khac. Polyme héa rin c6 thé 1a polyme déo nhiét hodc phan tng nhiét.
Theo mdt phuong an, polyme héa ran duge tao ra “son dan hoi” khi hoa rén.

Thuét ngit "son dan hdi” c6 nghia la son kiéu cao su thé hién do chay hoi déo
va phuc hdi nhanh chéng va gan nhu hoan toan tir luc kéo dan. Khi thir nghiém &
nhiét d6 trong phong (25 C) st dung may thir nghiém kéo cang Zwick va gian ké laze
tuan thi theo ASTM D638-10, son dan hoi c¢6 kha ning kéo dai 25% (ty 1é bién dang
30 mm/phut) va sau khi kéo dai 25%, dugc gilt trong 5 phut va sau dd, tha ra, n6 co
kha nang c6 lai nam trong 10% do dai ban dau ciia nd trong 5 phut sau khi tha ra.
Mang tu do duoc thit nghiém trong phwong phap nay la s& c6 kich thudec mau la
90x15x0,5mm, duoc chuén bj theo quy trinh néu trong phan 8.2.2 cia ASTM D2370-
98.

Theo mot phuong 4n, polyme héa rin dugc la polyme chua silosan hitu co.

Polyme chira silosan hitu co ¢6 thé bao gdm don vi ldp c6 cong thirc chung:
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trong d6 Ry va Ry doc 1ap duge chon tir hydro, alkyl, aryl, aralkyl, alkenyl va vinyl
groups. Tt hon néu Ry va R, doc lap duogc chon tur alkyl dugc chon tir C,-C,¢-alkyl,
phenyl, C,-C¢-alkylphenyl hodc C,-C, alkylen. Tt hon néu Ry va R, doc 1ap duoc
chon tir metyl va phenyl. Polyme chura silosan hitu co dugc uu tién khéc la polyme

trong d6 Ry va Rj( 1a metyl.

Polyme chtra silosan hitu co co thé ¢6 mot hodc nhiéu, tot hon néu hai hodc
nhiéu nhom chirc phan tng nhu cac nhém chirc silanol, hydroxyl, alkoxy, axetoxy,
carboxyl, hydroxysilyl, alkoxysilyl, amin, epoxy, vinyl, acrylic, metacrylic, isoxyanat,

thiol, axit carboxylic, este cua axit carboxylic, uretan, este hodc oxim.

Theo mdt phuong an, polyme hoa rin dugc c6 thé 1a polydimetylsiloxan (hai
chire hydroxy) hoa rin ngung tu ma noé hoa rin boi su lién két chéo voi tetraetyl
orthosilicat va chit xuc tac hoa ran ngung tu nhu dibutyltin dilaurat hodc dioctyltin
dilaurat. Polydimetylsiloxan c6 thé c¢6 do nhét nim trong khoang tir 10 va 1000000
mPa.s & 25°C, duoc do theo phuong phap ASTM D4287 sir dung nhot ké dang tru

hoic dia.

Polyme hoa rén dugc c6 thé chtra cic nhom siloxan ma chiing hau nhu khong
chira cacbon trong khung, vi du, polydimetylsiloxan (trong do6 hau nhu khong chira
cacbon ¢6 nghia la ¢6 mat it hon 1% theo khéi luong ctia cacbon). Cac polyme thich
hop khac la cac loai duge md ta trong WO99/33927, dac biét la cac polyme dugc md
ta tai trang 12, dong 23-31, nghia la polysiloxane hydro hitu co hodc polydisilosan
hitu co. Vi du, polysiloxan c¢é thé bao gdm copolyme ctia cac don vi disilosan hitu co
véi cac don vi siloxan hydro hitu co va/hodc voi cac don vi disilosan hitu co khéc,
hodc homopolyme cta cac don vi siloxan hydro hitu co hodc cac don vi disilosan hitu

COo.

Ciing c6 thé str dung cac polysiloxan ma c thé lién két chéo bdi phan tmg thiy
phén. Cac polyme nhu vay la da biét nhu “cac hydrua silicon” va dugc mo ta, vi du,
trong EP874032-A2 tai trang 3, nghia la polydisilosan hitu co c6 cong thic R’—
(SiOR’,),—SiR’;, trong d6 mdi R’ doc lap la hydrocacbon hodc gbc hydrocacbon
duoc flo hoa, it nhét hai gbc R' trén phan tir 1a khong no, hodc hydro, it nhéat hai gbc R'

trén phéan tr 1a hydro, va m c6 gid tri trung binh nam trong pham vi khoang 10-1500.
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Cac polydisilosan vong hitu co twong tu v6i cac chat c6 cong thirc néu trén cling ¢o

thé dwge sir dung. Tét hon néu hydrua silicon 1a hydro polydimetylsiloxan.

Tét hon néu sb phan tir luong trung binh ctia hydrua silicon nim trong pham vi

khoang 1000-28000, twong ung véi gia tri ciia m nam trong pham vi khoang 13-380.

Theo phuong én khac, polyme hoa ran duoc c6 thé chira hai hodc nhiéu silosan

hitu co ¢o cau trac hoa hoc va do nhdt khac nhau.

Tuong tu, polyme hoa ran dugc co thé la polyme nhu dugc md ta trong
W02008/132196, trong d6 polyme la copolyme khdi polyoxyalkylen polysilosan hitu
co ¢6 dang PS — (A — PO — A — PS),, trong d6 PS 1a khdi polysilosan hiru co, PO la
khéi polyoxyalkylen, A 1a nhém hoéa tri hai, va n c6 gia tri it nhét 1a 1, vi du 10-250.
Polyme dugc md ta trong WO2008/132196 c6 hai hodc ba nhom X phan ung trén
khdi polysilosan hitu co trén phén ti ma chung c6 thé tu ngung tu hodc lién két chéo
véi su c6 mat hodc khong c6 mét cua chét xuc tic ma chung c6 thé, tuy y duogc lién
két chéo v6i tac nhan lién két chéo silicon hitu co khac chira hai hodc nhiéu nhom Y
ma chung phan ¢ng vdi cac nhom X nay. Cac polyme thich hop khéc 1a cac loai duoc

mo ta trong WO2013/000478 va WO2013/000479.

Theo phuong 4n khac, polyme hoéa ran duge ¢ thé la mot hodc nhiéu polyme
lai siloxan-acrylic. Polyme lai siloxan-acrylic khong chira cic nhom perflopolyete.
Tbt hon néu, ching chtra it hon 10% theo khoi lugng cua flo, t&t hon néu it hon 1%
theo khéi lwong. Puge uu tién nhat 1a cic polyme hoa rin duoc hodc polyme ma

khong chira lugng flo co thé phat hién duoc.
Polyme hodc Oligome chira oxyalkylen duwoc flo héa:

Ché phdm chéng bam ban theo sing ché chira polyme hodc oligome chira

oxyalkylen dugc flo hoa bao gom:

(a) mot hodc nhiéu goc duoc flo hda co cong thurc:

\/ \
\©;

4

1
3

ol
L

m
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trong d6

néu c¢6 nhiéu hon mot goc dugc flo hoa, thi goc dugce flo hoa co thé giong nhau

hodc khac nhau,
pco thé doc lap 1a 0 hoac 1,
m c6 thé doc lap 1a sb nguyén tu 0 dén 6, va

R,, Ry, Rs, va Ry c6 thé doc lap 1a H; F; Cl; Br; nhém alkyl mach théng, mach phan
nhanh hodc mach vong c6 1 dén 16 nguyén tir cacbon tiy y dugc thé bang F; hodc
nhom alkyloxyalkan mach thang, mach phan nhanh hodc mach vong c6 1 dén 16

nguyén tir cacbon tity y dugc thé bang F;
va:

(b) trung binh tir 4 dén 100 gdc oxyalkylen cé cong thirc:

T
LT J

Rz \Re

n

trong do

néu ¢6 nhiéu hon mdt gbc oxyalkylen, gdc oxyalkylen c6 thé gidng nhau hoac khac

nhau,
n c6 thé doc 1ap 1a s6 nguyén tir 0 dén 4, va

Rs, R Ry, va Rg ¢0 thé doc lap 1a H hodc nhom C,-C;4 alkyl mach théng, mach

nhanh hoac mach vong.

Pé tranh moi su ngo vuce, thuat nglr “géc duoc flo héa” dugc dinh nghia la can
chua it nht mot nguyén tu flo, tic la it nhat mdt Ry, R,, R5 va Ry trong géc duoc flo
hoéa can chira nguyén tir flo (F).

N, 6

D¢ tranh moi sy ngd vuc, thuat ngit

9% K¢

goc duoc flo hoa”, “cac gbc dugce flo hda”
“goc oxyalkylen” va “cac gbc oxyalkylen” dugc hiéu 1a c6 cau truc nhu dugce xéac dinh

trén day va nhu dugc dinh nghia thém dudi day.
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Viéc xac dinh dinh tinh s6 gbc duge flo hoa va s6 gbc oxyalkylen trén
polyme/oligome c6 thé dugc xac dinh boi phan tich NMR thong thuong ( YF.NMR,
'H-NMR va "*C-NMR), vi du nhu dugc néu trong Macromolecules 1995, Vol 28, No
21, pages 7271-7275.

Tét hon néu, c¢o6 trung binh tir 4 dén 20 gdc oxyalkylen trong polyme hodc

oligome chira oxyalkylen dugc flo hoa.
Tét hon néu, gdc oxyalkylen 1a cac nhom oxyetylen.

Ry, Ry, R, va Ry ¢6 thé doc 1ap 1a H; F; Cl; Br; nhém alkyl mach théng, mach
phan nhanh hodc mach vong c¢6 1 dén 16 nguyén tir cacbon tiy y dugc thé bang F;
hoac nhom alkyloxyalkan mach thiang, mach phan nhanh hoic mach vong ¢6 1 dén 16

nguyén tir cacbon tuy y duge thé bang F.

Vi du minh hoa cho cac nhém alkyl mach thang c6 1 dén 16 nguyén tir cacbon

duoc thé bang F bao gdm CFs, -CF,CF;, -CF,CF,CF5_va_-CF,CF,CF,CFs.

Vi du minh hoa cho cac nhém alkyloxyalkan mach thiang c6 1 dén 16 nguyén

tir cacbon tity y duogc thé bang F bao gdbm -CH,OCH,CF5 hoic -CH,OCH,CF,CFj;.

Vi du, Ry, Ry, Ry, va Ry ¢ thé doc 1ap 1a bat ky mot hodc nhiéu: F, -CF;,
-CH,0OCH,CF; hoic -CH,OCH,CF,CF;, tét hon néu la F va/hodc -CF5,

Tét hon néu, Rs, Rg, Ry, va Rg doc 1ap 1a H hoac -CH;, -CH,CHj;, va tot hon
néu trong d6 Rs, Rg, Ry, va Rg 1a H.

Céac gbc dugc flo hoa va/hoidc gbe oxyalkylen & cac dau cudi ciia polyme hodc
oligome chtra oxyalkylen duoc flo hoa c6 thé ¢6 tan cung la hydro hodc nhém C,-
Cpralkyl mach thang, mach phan nhanh hodc mach vong nhu nhém metyl, cac nhom
phenyl hodc axyl nhu cdc nhom etanoyl. Cac gde duge flo hoa va gde oxyalkylen nim
& dau cudi cua polyme hodc oligome chira oxyalkylen dugc flo hoa tdt hon néu c6 dau
tan cung la hydro hodc nhom alkyl, vi du, nhom C,-C;,alkyl mach théng, mach phan
nhénh hodc mach vong, t6t hon néu 1a nhom C;-Cy alkyl, va tdt hon néu 1a H hodc —
CHj; (nhom metyl), cdc nhém phenyl hodc axyl, nhu cidc nhém etanoyl. Cac nhém
axyl ty ¥ khac bao gdm metanoyl, etanoyl, propanoyl, benzoyl hoic propenoyl. Cac
nhom khac ma c6 thé két thuc boi cac gde duoc flo héa va/hodc gde oxyalkylen bao

gém carboxyl, amin, amit, phosphat, epoxy, vinyl, acrylic, methacrylic, isoxyanat,

-0-
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thiol, axit carboxylic, este cua axit carboxylic, uretan, cac nhom chirc este hodc oxim
hodc cac géc duoc flo héa nhu -CFs.

Géc oxyalkylen c6 dau cudi 1a hydro hodac nhom alkyl, c6 thé duoc goi ¢ day 1a
gbc oxyalkylen dau cudi hydro hodc gbc oxyalkylen dau cudi alkyl. Gc duoc flo hoa
¢6 dau cudi 1 hydro hodc nhém alkyl, cé thé duoc goi ¢ day la gde duge flo hoa dau
cubdi hydro hoic gdc dugce flo héa dau cudi alkyl.

Vi du, polyme hodc oligome chtra oxyalkylen duoc flo héa c6 thé chua:

(ai) mot hodc nhiéu goc dugc flo hda c6 cong thurc:

| ]
o]
LT J
F F
va/hodc

(ail) mdt hodc nhiéu goc dugce flo hda co cong thirc:

va

(b) trung binh tir 4 dén 100 gdc oxyalkylen trén polyme hodc oligome c6 cong

thue:

—
I—O——I
I—O——I
o
| S

Vi du khic, polyme hoic oligome chira oxyalkylen dugc flo hoa co thé chira:

(ai) mdt hodc nhiéu goc dugce flo hda co cong thurc:

-10-
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,_
m— O —n

va/hoac

(aii) mot hodc nhi¢u goc dugce flo hoa c6 cong thurc:

|
| |
IR
|
va
(b) trung binh tir 4 dén 100 gbc oxyalkylen trén polyme hoic oligome c6 cong
thire:
[
o]
l [ J
Vi du khac, polyme hoic oligome chira oxyalkylen dugc flo héa co thé chira:
(ai) mot hodc nhiéu géc dugc flo hoa ¢ cong thic:
A
C C C 0
LT
0
CH,
CF,
CF,
va/hodc

(ail) mot hodc nhiéu goc dugce flo hoa c6 cong thire:
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(b) trung binh tir 4 dén 100 gbc oxyalkylen trén polyme hoidc oligome c6 cong

thte:

Polyme hoac oligome chira oxyalkylen duoc flo hoa c6 thé ¢6 sb phan tir luong
trung binh (Mn) nam trong khoang tir 400 dén 40000. Tét hon néu phan tir lugng
trung binh (Mn) nam trong khoang tir 750 dén 10000.

S6 phan tir lugng trung binh dugc xdc dinh boi phén tich Fluorine-19 NMR
theo S. Turri va cac dong tac gia Macromolecules, 1995, 28, 7271-7275 va S. Turri va
céc dong tac gia Macromol. Chem. Phys. 198 3215-3228 (1997).

Polyme hoéc oligome chtra oxyalkylen duoc flo hoa co thé c¢6 dang long hodc
rdn. T6t hon néu polyme chira oxyalkylen duoc flo hoa & dang 1ong ¢ do nhét trong
khoang tir 10 va 1000000 mPa.s & 25°C va t6t hon néu nim trong khoang tir 50 va
100000 mPa.s & 25°C, duoc do theo phuwong phap ASTM D4287 sir dung nhot ké

dang tru hodc dia.

Géc oxyalkylen va cac gbe duge flo héa ¢6 thé nam & vi tri 1a phan cia khung
polyme/oligome hodc la cadc nhom treo tir khung polyme/oligome.

Theo phuong an dugc uu tién, polyme hodc oligome chira oxyalkylen dugc flo
hoa c6 thé dugc xéac dinh 14 co-polyme chi yéu mach thing c6 cac chudi gdm céc
khéi ctia mot hodc nhiu géc duoc flo hoa va cac khdi cia mot hodc nhiéu géc

oxyalkylen, cac khdi duoc lién két cing véi nhau theo kiéu gan nhu thang, nhu la xen
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k& nhau hodc ngau nhién. Tt hon néu cac khéi ctia gbc oxyalkylen chua doc lap véi
mdi nhoém khac, trung binh tir 2 dén 50 gbe oxyalkylen trén polyme hodc oligome, tot

hon néu trung binh tir 2 dén 10 gbc oxyalkylen trén polyme hodc oligome.

Vi du, tot hon néu polyme hoic oligome chira oxyalkylen duoc flo héa c6 dang
OA-(F-OA),, trong d6 OA 1a khbi gdm mot hodc nhiéu gbc oxyalkylen va F la khéi
gdm mot hodc nhidu gbe duoc flo héa. n la sb nguyén, va tét hon néu la 1. Tét hon
néu sb phan tr lugng trung binh (Mn) ctia polyme/oligome nim trong khoang tir 400
dén 40000 (dugc xac dinh bing cach st dung quang phd Fluorine-19 NMR nhu néu
trén). SO trung binh cac gdc oxyalkylen trong polyme hodc oligome chira oxyalkylen
duoc flo hoa 1a ndm trong khoang tir 4 dén 100. Tt hon néu, n 1a 1 va sb trung binh
ctia gbc oxyalkylen trong mdi khéi cia gbc oxyalkylen ddc 1ap thay ddi trong khoang
tir 2 dén 50, t6t hon néu tir 2 dén 10. Thich hop 14, nhém OA cé dau cudi la hydro

hodc nhom alkyl, vi du, nhom C,-C; alkyl, t6t hon néu 1a nhom C,-Cy alkyl.

Vi du khac, polyme hoac oligome chura oxyalkylen dugc flo hoa c6 dang F-
(OA-F),, trong d6 OA 1a khéi gdm mot hodc nhiéu gdc oxyalkylen va F 1a khdi gom
mdt hoidc nhidu gbe duoc flo hoa. n 14 s6 nguyén nhur 1. Tét hon néu sb phan tir lugng
trung binh (Mn) ctia polyme/oligome nam trong khoang tir 400 dén 40000 (duoc xac
dinh bang cach st dung quang phd Fluorine-19 NMR nhur néu trén). S trung binh cta
gbc oxyalkylen trong polyme hoic oligome chira oxyalkylen dugc flo héa nam trong
khoang tir 4 dén 100. T6t hon néu, n 1a 1 va s6 trung binh cta gbc oxyalkylen trong
mdi khéi cia gbe oxyalkylen doc lap thay dbi trong khoang tir 2 dén 50, tdt hon néu
tir 2 dén 10. Thich hop 1a, nhéom F co dau cudi 1a hydro hodc nhom alkyl, vi du, nhoém
Cy-Cyy alkyl, t6t hon néu 1a nhom C,-Cg alkyl.

Theo phuong an thay thé, polyme hoic oligome chita oxyalkylen dugc flo hoa
1a polyme c6 khung gdm mot hodc nhiéu gbc duge flo hoa cé cac khéi gdbm mét hoic
nhiéu gbc oxyalkylen duoc treo tir khung nay.

Theo phuong an khéac, polyme hodc oligome chira oxyalkylen duoc flo hoa la
polyme c6 khung gdm trung binh tir 4 dén 100 gdc oxyalkylen c6 mot hozc nhiéu khéi

g61n mot hoac nhiéu géc duoc flo hoa dugc treo tir khung nay.

Tuong tu, polyme hodc oligome chua oxyalkylen duoc flo hoa c6 thé 1a su két

hop ctia bat ky phuong an nao duge néu trén day. Vi du, polyme hodc oligome chia
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oxyalkylen dugc flo hoa c6 thé 1a copolyme chii yéu thang c6 cac mach gom céc khoi
ctia mét hodc nhiéu géc duoc flo hoa va/hodc cac khdi ctia mot hodc nhiéu géc
oxyalkylen, cac khbi nay duge lién két véi nhau theo kiéu gin nhu thang, c6 cac khoi
duoc treo tir d6 gdm mot hodc nhidu gbc oxyalkylen va/hodc mot hodc nhidu goc

duogc flo hoa.

Trong tit ca cac phuong an, sd trung binh cua gbc oxyalkylen trén polyme
hoac oligome chira oxyalkylen duoc flo hda nam trong khoang tir 4 dén 100. Tét hon
néu, sb trung binh cua gdc oxyalkylen trong mdi khdi cua gbc oxyalkylen thay doi
trong khoang tir 2 dén 50, t6t hon néu tir 2 dén 10.

Trong tat ca cac phuong an, tot hon néu s6 phan tir lvgng trung binh (Mn) cta
polyme/oligome nam trong khoang tir 400 dén 40000.

Tét hon néu gbe duogc flo hoa va/hodc gbe oxyalkylen nim & cac dau cudi cua
polyme hoic oligome chtra oxyalkylen duogc flo hoa ¢6 dau cudi la hydro hodc nhom

alkyl (vi du, nhom metyl hodc etyl).

Géc oxyalkylen trong polyme hodc oligome chira oxyalkylen duoc flo hoa tdt

hon néu la cac nhém oxyetylen co cau truc:

—
I—0O——xI
I—O——XI
o
[N S—

C6 thé co trung binh tir 4 dén 100 nhém oxyetylen trong polyme hoic oligome
chira oxyalkylen dugc flo hoa. T6t hon néu, sé trung binh ctia nhom oxyetylen trong
mdi khdi ctia nhom oxyetylen thay ddi trong khoang tir 2 dén 50, tot hon néu tir 2 dén

10.

Theo phuong an dugc uvu tién, polyme hodc oligome chira oxyalkylen dugc flo
hoa 1 copolyme chil yéu thang c6 cac chudi gdbm cac khdi gdbm mot hodc nhidu gbec
duoc flo hoa va cac khoi g61n mot hozic nhidu nhém oxyetylen, cac khoi nay duogc lién
két v6i nhau theo kiéu gin nhu thing, tirc 1 xen ké& hodc ngau nhién. Tt hon néu cac
khéi gdm nhom oxyetylen chira trung binh tir 2 dén 50 nhom oxyetylen, tdt hon néu

tir 2 dén 10 nhom oxyetylen, doc lap véi mdi nhom khac.
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Vi du, polyme hodc oligome chira oxyetylen dugc flo hoa la copolyme dau
cudi oxyetylen c6 dang OE-(F-OE),, trong dé6 OE la khdi gdbm mot hoic nhiéu nhom
oxyetylen va F 1a khdi gdm mot hodc nhidu gbc duoc flo hoa. n 1a sé nguyén, va tot
hon néu 1a 1. S6 phén tir lugng trung binh (Mn) ctia polyme/oligome t6t hon néu nim
trong khoang tir 400 dén 40000. S6 trung binh ctia nhém oxyetylen trén polyme hoic
oligome chtra oxyetylen dugc flo hoa thay ddi trong khoang tir 4 dén 100, tot hon néu
tir 4 dén 20. Tét hon néu, n 1a 1 va sb trung binh ciia nhém oxyetylen trong mdi khdi

gdm cac nhom oxyetylen thay ddi trong khoang tir 2 dén 50, tot hon néu tir 2 dén 10.

Thich hop la, cdic nhom OE co dau tan cung la hydro hodc nhom alkyl (vi duy,

metyl hodc nhém etyl).

Theo mot phuong 4n, ché pham chdng bam ban theo sang ché c6 thé chira mot

hodc nhiéu, hoidc hai hoic nhiéu polyme hoic oligome chira oxyetylen dugc flo hoa.

Theo phuong 4n khac, ché pham chdng bam béan theo sang ché c6 thé chira mot
hodc nhiéu, hoic hai hoac nhiéu polyme hodc oligome chtra alkyl hodc alkoxy dugc

flo hoa dang 16ng nhu dugc mo ta trong WO02/074870.

Vi du vé& polyme hoic oligome chira oxyalkylen duoc flo hda ma c6 thé duge
st dung trong ché phdm chéng bam ban theo sang ché la: F lolink® E10-6, Flolink®
5144X va Flolink® 5147X (Solvay Speciality Polymes) va PolyFox™ PF-651 va
Polyfox™ PF-652 (Omnova Solutions Inc). Vi du khac vé polyme hodc oligome chura

oxyetylen dugc flo héa thich hop duge mo6 ta in WO2004/035656 va EP1553123.

Hién nay, nguoi ta biét rang polyme hodc oligome chira oxyalkylen duoc flo
hoa khong phan tng hoa hoc thanh cac polyme héa rin duge va khong tham gia vao

bét ky phan tng lién két chéo nao.
Céc chdt don:

Ché phdm chéng bam ban theo sang ché ciing bao gdm cac chat don. Vi du vé
cac chat don ma co thé dugc st dung trong ché phdm son theo sang ché la bari
sunphat, canxi sunphat, canxi cacbonat, céc silic oxit hodc silicat (nhu bot tac, fenspat,
va cao lanh) bao gém silic oxit toa nhiét, bentonit va cac loai dat sét khac, va cac nhya
silicon ran, chung thuong 1a cic polysiloxan mach phan nhanh, ngung tu, nhu nhya

silicon chirc cac don vi Q ¢6 cdng thirc SiOy), va cac don vi M ¢6 cong thire R"5S10 5,
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trong d6 cdc nhom thé R” dugc chon tir cac nhom alkyl c6 tir 1 dén 6 nguyén tu
cacbon va ty 1€ gitta cac don vi M va céac don vi Q nim trong khoang tir 0,4:1 dén 1:1.
Mot sb chat don nhu silic oxit hun khéi c6 thé co tac dung tao hién tugng sol-gel
thuan nghich dén ché pham phu. T 1é cac chét don c6 thé nam trong khoang tir 0 dén
25% theo khéi lwong, tinh trén tong khéi lugng ciia ché pham phu, tét hon néu nam
trong khoang tir 0 dén 10% theo khdi luong va t6t hon néu nam trong khoang tir 0 dén

5% theo khdi luong.
Cdc chdt mau:
Ché pham chéng bam bén theo sang ché ciing co thé chira cac chat mau.

Vi du vé cac chit mau bao g61n oxit sit den, oxit st do, vang, oxit sit, titan
dioxit, k&m oxit, cacbon den, graphit, do molypdat, vang molypdat, kém sunfit,
antimon oxit, natri nhdém sunfosilicat, cic quinacridon, phthaloxyanin xanh bién,
phthaloxyanin xanh 14 cdy, indanthron xanh bién, coban nhém oxit, carbazoldioxazin,
crom oxit, isoindolin da cam, bis-axetoaxeto-tolidiol, benzimidazolon, quinaphthalon
vang, isoindolin vang, tetracloroisoindolinon, va vang quinophthalon, cac vat li€u vay
kim loai (vi du, Véy nhom) hodc cac chét dugc goi la cac chit mau mang chin hodc
céc chat mau chéng an mon nhu bui k€m hodc hop kim k&m hodc cac chit duoc goi la
cdc chit mau bdi tron nhu graphit, molypden disunfit, vonfam disunphit hodc boron

nitrit.

Céc chat mau la oxit sat den, oxit sat do, oxit sat vang, natri nhom sunfosilicat

va titan dioxit.

Ty 1€ cua chat mau c6 thé 1a nam trong khoang tir 0 dén 25% theo khoi luong,
tinh theo tong khoi lugng cia ché pham phu, tot hon néu ndm trong khoang tir 0 dén
15% theo khoi luong.

Cdc chat xuc tdc:

Ché pham chong bam ban theo sang ché cling c6 thé chira chat xuc tac. Vi du
vé cac chat xuc tdc ma co6 thé dugce st dung bao gdm cac hop chat kim loai chuyén
ti€p, cac mudi kim loai va cac phac chat kim loai hitu co cia cac kim loai khac nhau,
nhu thiéc, sat, chi, bari, coban, k€m, antimon, catmi, mangan, crom, niken, nhom,

gali, germani va zirconi. Tot hon néu cac mudi la mudi cia cac axit carboxylic mach
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dai va/hodc cac chelat hodc cac mubi kim loai hiru co. Vi du vé cac chét xuc tac thich
hgp bao gé)m, vi du, dibutyltin dilaurat, dibutyltin dioctoat, dibutyltin diaxetat,
dibutyltin 2-etylhexanoat, dibutyltin di neodecanoat, dibutyltin dimetoxit, dibutyltin
dibenzoat, dibutyltin  axetoaxetonat, dibutyltin  axetylaxetonat, dibutyltin
alkylaxetoaxetonat, dioctyltin dilaurat, dioctyltin dioctoat, dioctyltin diaxetat,
dioctyltin 2-etylhexanoat, dioctyltin di neodecanoat, dioctyltin dimetoxit, dioctyltin
dibenzoat, dioctyltin  axetoaxetonat, dioctyltin  axetylaxetonat, dioctyltin
alkylaxetoaxetonat, dimetyltin dibutyrat, dimetyltin bisneodecanoat, dimetyltin
dineodecanoat, thiéc naphthenat, thiéc butyrat, thiéc oleat, thiéc caprylat, thiéc
octanoat, thiéc strearat, thiéc octoat, sit stearat, sit 2-etylhexanoat, chi octoat, chi 2-
etyloctoat, coban-2-etylhexanoat, coban naphthenat, mangan 2-etylhexanoat, kém 2-
etylhexanoat, kém naphthenat, kém stearat, kim loai triflat, trietyl thiéc tartrat,

stannous octoat, carbometoxyphenyl kém trisuberat, isobutyl thiéc trixeroat.

Vi du khac v& cdc chét xic tac thich hop bao gém cac hgp chat bitmut hitu co,

nhu bitmut 2-etylhexanoat, bitmut octanoat va bitmut neodecanoat.

Vi du khac vé cac chét xuc tac thich hop bao gdm cac hop chét titan hiru co,
zirconi hitu co va hafini hitu co va céc titanat va zirconat este nhu, titan naphthenat,
zirconi naphthenat, tetrabutyl titanat, tetrakis(2-etylhexyl)titanat, trietanolamin titanat,
tetra(isopropenyloxy)-titanat, titan tetrabutanolat, titan tetrapropanolat, titan
tetraisopropanolat, tetrabutyl zirconat, tetrakis(2-etylhexyl) zirconat, triethanolamin
zirconat, tetra(isopropenyloxy)-zirconat, zirconi tetrabutanolat, zirconi
tetrapropanolat, zirconi tetraisopropanolat va céc titanat duogc tao chelat nhu
diisopropyl bis(axetylaxetonyl)titanat, diisopropyl bis(etylaxetoaxetonyl)titanat va

diisopropoxytitan bis(etylaxetoaxetat), va cac chét twong tu.

Vi du khéc vé cac chét xuc tac thich hop bao gdm cac amin nhu laurylamin,
cac amin bac ba nhu trietylamin, tetrametyletylendiamin, pentametyldietylentriamin
va l,4-etylenpiperazin hodc cac hop chit amoni biac bdn nhu tetrametylamoni

hydroxit.

Vi du khac v€ cac chat xuc tac thich hgp bao gdm céac chéat xuc tdc nén

guanidin nhu 1 butyl-2,3-dixyclohexyl-1-metyl guanidin.
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Vi du khac v& cac chat xtc tac thich hop bao gém cac phosphat hitu co nhu
bis(2-etyl-hexyl) hydro phosphat, axit (trimetylsilyl)octylphosphonic  axit
octylphosphonic, bis(trimetylsilyl)octylphosphat va axit (2-etyl-hexyl) hydro
phosphonic.

Chét xuc tac c6 thé thay thé 1a chét xuc tac axit Lewis, vi du BFs, B(CgFs)s,
FeCls, AICl;, ZnCl,, ZnBr, hodc boron, nhom, gali, cac hop chit indi hodc tali ¢
nhém thom hoa tri mot ¢6 it nht mot thanh phén cho electron hoac nhém nhu —CFs5, -

NO, hoic -CN, hoic duoc thé bang it nhat hai nguyén tir halogen.

Hon nita, chét xuc tac co thé chia axit hitu co dugc halogen hdéa ma c6 it nhét
mdt nhom thé halogen trén nguyén tir cacbon ma né nam & vi tri a so v6i nhom axit
va/hodc it nhat mdt nguyén tir halogen trén nguyén ti cacbon ma nd nam & vi tri b so
v6i nhém axit, hodc chat dan xudt co thé thuy phan dé tao thanh axit nhu vay trong
cac diéu kién cua phan tng ngung tu. Tuong tu, chét xuc tac ¢6 thé nhu duge mo ta
trong tai liéu bt ky: EPI1254192, WO02001/49774, US 2004/006190,
WO02007/122325A1, W02008/132196, WO2008/055985A1, WO2009/106717A2,
W02009/106718A2, WO2009/106719A1, WO2009/106720A1, WO2009/106721A1,
W02009/106722A1, WO2009/106723A1, WO2009/106724A1, WO2009/103894A1,
WO02009/118307A1, W0O2009/133084A1, WO2009/133085A1, WO2009/156608A2,
W02009/156609A2, WO2012/130861A1 va WO2013/013111.

Tt hon néu chéit xuc tac c6 mit voi lugng nam trong khoang tir 0,01 dén 5%
theo khéi lugng tinh theo téng khéi luong ctia ché phdm phu.
Chdt lién két chéo:

Ché phdm chbng bam bén theo sang ché ciing c6 thé chira chat lién két chéo.

Néu polyme héa rin dugc chi chira hai nhém chtrc phan tng, vi dy, cic nhom
silanol, c6 thé can sir dung thém chét phan ung bd sung nhu chét lién két chéo.

Chét lién két chéo tuy chon theo sang ché cé thé la alkoxy silan nhu,
metyltrimetoxysilan, tetraetoxysilan,  vinyltris(metyletyloximo)silan, — metyltris
(metyletyloximo)silan, vinyltrimetoxysilan, metyltrimetoxysilan, [(xyclohexylamino)

metyl]trietoxysilan, N,N-dibutylaminometyltrietoxysilan hodc vinyltriisopropen
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oxysilan ciing nhu 13 cdc san pham thiy phan-ngung tu ctia ching. Cac chat lién ké

chéo tuong tu ¢6 thé nhu duge mo ta trong W099/33927.

Chét lién két chéo dugc wu tién 14 orthosilicat, vi du, chit lién két chéo c6 thé

la tetraetylorthosilicat.

Tét hon néu chét lién két chéo co mat véi luong nam trong khoang tir 0 dén

10% theo khdi lwong tinh theo téng khéi Iugng ctia ché pham phu.

Hdn hop cua céc chét lién két chéo khac nhau ciing ¢ thé duoc sir dung.
Dung moi:

Ché pham chdng bam ban theo sang ché ciing c6 thé chira dung mai.

Céac dung méi thich hop bao gém cac hydrocacbon béo, vong béo hoic thom,
cac ruou, cac keton, cac este, va cac hon hop cua cac chét nay. Vi du vé céc dung moi
thich hop 1a cdn tring, xyclohexan, toluen, xylen va dung moi naphtha, cac este nhu
metoxypropylaxetat, n-butyl axetat va 2-etoxyetylaxetat; octametyltrisiloxan, va cac

hdn hop cta ching.

Dé giam thiéu viéc sir dung dung mdi trén co s& moi trudng, c6 loi néu sir dung
dung dich dic toi mirc ¢6 thé ma n6 tuong thich vé6i ky thuat duge 4p dung theo séng
ché. Cac dung méi, néu co, thuong chiém 5 dén 50% theo khdi lugng tinh theo tong
khéi lugng cua ché phém phu. Ham luong chét ran c6 thé duoc xac dinh theo phuong
phép ASTM D2697.

Cdc chat khdng khudn:

Mot wu diém cta ché phim chdng bam béan theo sang ché 1a cac ché pham c6
dac tinh chéng bam ban rat tbt ma khong sir dung cac chit khang khuan. Theo mot
phuong 4n theo sang ché, ché pham son khong chira hoac hau nhu khong chira cht
khang khuan.

Theo cach khéc, dé cai thién thém kha ning chéng bam bén, c6 thé thém chét
khang khuan trong ché pham phii. Theo phwong 4n thay thé, ché pham chéng bam ban
theo sang ché ¢6 thé chira mot hodc nhiéu chét khang khuén.

Chét khang khuin c6 thé 1a mot hodc nhiéu chat khang khuan vé co, hitu co

kim loai, kim loai-hitu co hodc chét khang khuan hiru co d6i véi sinh vat thiy sinh
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nhu cac sinh vat séng & bién hodc nudc ngot. Vi du vé cac chét khang khuan vo co
bao gdm cac mudi dong nhu oxit ddng, dong thioxyanat, cac hop kim dong thiéc,
ddng cacbonat, dong clorua, cac hop kim ddng niken, va cac mubdi bac nhu bac clorua
hodc nitrat; cac chét khang khudn hitu co kim loai va kim loai-hitu co bao g6m kém
pyrithion (mudi kém cua 2-pyridinethiol-1-oxit), ddng pyrithion, bis (N-xyclohexyl-
diazeni dioxy) ddng, k&m etylen-bis(dithiocacbamat) (vi du, zineb), kém dimetyl
dithiocacbamat (ziram), va mangan etylen-bis(dithiocacbamat) tao phirc v6i mudi k&m
(vi dy, mancozeb); va cac chit khang khuén hitu co bao gbém formaldehit,
dodexylguanidin monohydroclorua, thiabendazol, cidc N-trihalometyl thiophthalimit,
cac trihalometyl thiosulphamit, cac N-aryl maleimit nhu N-(2,4,6-triclophenyl)
maleimit, 3-(3.4-diclophenyl)-1,1-dimetylurea (diuron), 2,3,5,6-tetraclo-4-
(metylsulphonyl) pyridin, 2-metylthio-4-butylamino-6-xyclopopylamino-s-triazin, 3-
benzo[b]thien-yl-5,6-dihydro-1,4,2-oxathiazin  4-oxit, 4,5-diclo-2-(n-octyl)-3(2H)-
isothiazolon, 2,4,5,6-tetracloisophthalonitril, tolylfluanid, diclofluanid, diiodometyl-p-
tosylsulphon, capsciacin, N-xyclopropyl-N’-(1,1-dimetyletyl)-6-(metylthio)-1,3,5-
triazin-2,4-diamin,  3-iodo-2-propynylbutyl ~ carbamat, = medetomidin, 1,4-
dithiaanthraquinon-2,3-dicarbonitril ~ (dithianon), cac  boran nhu  pyridin
triphenylboran, dan xuét 2-trihalogenometyl-3-halogeno-4-xyano pyrol dugc thé & vi
tri 5 va tuy y & vi tri 1, nhu 2-(p-clophenyl)-3-xyano-4-bromo-5-triflometyl pyrol
(tralopyril), va furanon, nhu 3-butyl-5-(dibromometyliden)-2(5H)-furanon, va cac hon
hop cta ching, cac lacton vong 16n nhu cdc avermectin, vi du, avermectin Bl,
ivermectin, doramectin, abamectin, amamectin va selamectin, va cac mudi amoni béc

bdn nhu didexyldimetylamoni clorua va alkyldimetylbenzylamoni clorua.

Theo cac phuong an khac, chat khang khuin duoc bao nang, hip phu hodc lién

két tir gia d& toan bd hodc mot phan.

Néu ché phiam chéng bam ban chira chat khang khuén, c6 nghia 1a chit khang
khudn c6 mit trong 16p nén cua 16p son di hoa ran (c6 nghia 1a n6 dugc tron trong ché

phidm son trude khi hoa rin).
Chdt phu gia:

Ché phim chdng bam ban tuty ¥ theo sang ché ciing o thé chira cac chat phu

gia khac da biét 1a c6 tac dung chéng bam ban khong diét sinh vat nhu cac polysiloxan
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hitu co khong phéan ng; vi du, polydimetylsiloxan, metylphenyl polysiloxan hodc
polysiloxan dugc cai bién wa nudc nhu duoc md ta trong EP0885938 va
WO02011/076856; cac organisiloxan chiuc carboxyl nhu dugc md ta trong
WO02008/132195; cac diu hda hodc lanolin va cac chét dan xuat lanolin va sterol (cac
sterol) khac va/hodc chat dan xudt sterol (cac chit dan xuét sterol) nhu dugc mo ta

trong don sang ché qudc té PCT/EP2012/065920, va cac hdn hop cia ching.
Ung dung:

Ché phim son ciing c6 thé dugc tng dung boi cac k¥ thuat thong thuong, nhu
ding chdi pht, son bang con lan, hodc phun (khong c6 khi va ¢6 khi trg gitp). pé dat
dugc su bam dinh hoan toan vai vat nén, tbt hon néu ché phém son chéng bam ban
duoc son 1én vat nén da duoc son 16t. Lop son 16t ¢o thé 14 hé son 16t thong thuong/hé
son bit 15 héng. Thu dugce két qua t6t khi st dung son 16t bao gdm polyme chirc
acrylic siloxy, dung moi, chét tao hién tugng sol-gel thuan nghich, chat don, va tuy v,
chét hut 4m, dic biét 1a sy bam dinh. Son 16t nhu vay dugc mo ta trong W099/33927.
Ciing c6 thé sir dung ché pham son theo sang ché trén vét nén chira 16p son chong
bam ban 1au nam. Trudc khi ché phdm son theo sang ché dugc son 1én 16p son lau
nam, 16p son cli nay dugce lam sach béng cach rira nudce ap luc cao dé 1oai bo chat bam
ban. Son 16t dugc mé ta trong W099/33927 c6 thé duoc st dung lam son lién két gilra

16p son lau ndm va ché pham son theo sang ché.

Tay v, son 16t ¢6 thé chira cac chét ting cuong bam dinh nhu dugc mo ta trong

W02010/18164.

Tay §, son 16t co thé chira chit khang khuan nhu duoc md ta trong

W02012/175459.

Sau khi son duogc hoa rin, no cé thé dugc ngam ngay lap tuc va tao su bao vé
chéng bam ban va giai phong chat bim bén ngay. Nhu néu trén, ché pham son theo
sang ché co tinh chit chdng bam bén va giai phong chat bam ban rét tét. Piéu nay lam
céc ché phim son theo sing ché rat thich hop dé st dung lam son chéng bam ban
hodc son giai phong chit bam ban dé sir dung trong hang hai. Son c¢6 thé duogc su
dung cho céc két cdu dong va tinh, nhu than tau, phao, dan khoan, thiét bi xuong dong
tau, dan khoan dau va/hodc khi ga, duong dng van chuyén, bao quan va xir Iy dau va

khi ga, thiét bi nudi cdy sinh vat bién, lu6i va 1ong, cdc thiét bi sinh ndng lwong nhu
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tua bin gi6 xa bd va cac thiét bi nang luong thiy triéu va séng, cac dau nap nudc lanh
trong cac thiét bi dién va tram dién va 6ng ddn ma chiing ngdp trong nudc va cac
thung, 6ng din va duong éng duoc sir dung dé du trir va van chuyén nude. Son c6 thé
duoc sir dung trén vét nén bat ky ma duoc sir dung cho cac cAu tric nay, nhu kim loai,

bé tong, gd hodc nhwa cdt soi.
Vin dé khdc:

Theo phuong an khac, sang ché dé cap dén vat nén hodc vat nén dugce son bang

ché pham chong bam ban nhu dugec mo ta & day.

Phuong an khac theo sang ché 1a phuong phap ngan ngira sy bam ban trén vat
nén trong méi trudng nude bang cach st dung ché pham chéng bam ban cho vat nén,
lam ché phém chéng bam ban hoa rén/cimg lai dé tao 16p son trén vat nén, va sau dé
dé vat nén da son trong méi truong nude. PE tranh moi sw ngd vuc, moi trudong nude
trong ngit canh theo sang ché 1a méi truong trong do su bam ban béi cac sinh vt thiy
sinh nudc mén va nude ngot nhu tao silic, mang sinh hoc nhiy xanh 14 ciy va tao nau,

con hau, con trai, va cac loai twong tu bam vao.

Phuong an khéc theo sang ché la viéc st dung ché phdm chong bam ban nhu
dugc mo ta va yéu cau bdo hg & diy dé han ché su bam ban trén vat nén trong moi

truong nudec.
Vi du thyce hién sang ché

Sang ché s& dugc lam sang to khi tham khao cac vi du sau.
Vidu 1-7:

Bay ché phim son khac nhau dugc chuan bi bang cach tron cac hop phan dugc

néu trong Bang 1.

Vi DU

1% | 2% | 3% | 4% | § 6 7

@ @ © (@ ) @@
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Polyme silosan hitu co dau cudi hydroxy (7) |60,0|60,0|60,0|60,0|60,0|60,0 60,0

Silic oxit vo dinh hinh (8) 1,717 L7147 17| 17|17

Chét hut 4m Zeolite (9) 0410404040404/ 04

Titan dioxit (10) 53153153[53]53]53]5.3

Oxit sat den (11) LIl L1 L1 L)L

Orthosilicat (12) 2,7 12,7 12,7127 272727

Xylen (13) 18,7 18,7 | 18,7 18,7 |18,7|18,7|18.,7

Dioctyltin dilaurat (14) 0510510505105 0,510,5

2,4-Pentandion (15) 43 143 |43 |43 |43 |43 43

Polyme dugc flo hoa (1) 5,2

Polyme dugc flo hoa (2) 5,2

Polyme dugc flo héa (3) 5,2

Polyme dugc flo hoa (4) 5,2

Polyme dugc flo hoa (5) 5,2

Polyme dugc flo hoa (6) 5,2
Bang 1

* Vidu 1-4 1a cac vi du so sanh.

Ché pham trong Vi du 1 khong chira polyme hodc oligome chira oxyalkylen

duoc flo hoa.
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Ché phém trong Vi du 2 va Vi du 3 chtta polyme hodc oligome duoc flo hoa,
tuy nhién polyme hoéc oligome duoc flo héa khong chira gbc oxyalkylen. Cac vi du
so sanh nay nam trong cac vi du vé polyme hodc oligome dugc flo hoa (cac polyme

hodac oligomer) néu trong WO02/074870.

Ché phédm trong Vi du 4 bao gdm polyme hoic oligome duoc flo hoéa, polyme

hoic oligome dugc flo hoa chira trung binh la 3 nhém oxyetylen trén polyme/oligome.

(D) Flolink® D10-H (Solvay Speciality Polymes). (khong chira gbc oxyalkylen; Do
nh6t & 25°C = 108 mPa.s)

(2) PolyFox™ AT-1035 (Omnova Solutions Inc). (Khong chira gbc oxyalkylen; Do
nhot & 25°C = 13,674 mPa.s)

(3) Flolink® E10-H (Solvay Speciality Polymes). (Chtra trung binh 1a 3 gbe
oxyalkylen trén polyme. Nhom oxyetylen nim & cac dau cudi cla cic polyme; Do

nhdt & 25°C = 144 mPa.s)

4) Flolink® E10-6 (Solvay Speciality Polymes). (Chtra trung binh la 9 nhém
oxyetylen trén polyme. Nhom oxyetylen nam & cac dau cudi cua cac polyme; Do nhot

0 25°C =443 mPa.s)

(5) Flolink® 5147X (Solvay Speciality Polymes). (Chtra trung binh la 13 nhom
oxyetylen trén polyme. Nhom oxyetylen nim & cac dau cudi clia cac polyme; D9 nhét

¢ 25°C = 629 mPa.s)

(6) Polyfox™ PF-652 (Omnova Solutions Inc). (Chtra trung binh la 16 gbc oxyalkylen
trén polyme. Nhom oxyetylen nim & cac déu cudi cua cac polyme; P nhot & 25°C =

6,214 mPa.s)

(7) Dow Corning® 3-0213 Polyme (Dow Corning) (D0 nhdt ¢ 25°C = 3,678 mPa.s)
(8) Aerosil® R972 (Evonik)

(9) MolsiviM 5A-AP (OMYA)

(10) Tioxit® TR92 (Huntsman)

(11) Bayferrox® 318M (Lanxess)

(12) Wacker® TES 40 (Wacker-Chemie)

(13) Xylen (Total)
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(14) Tib Kat® 216 (Tib Chemicals)
(15) Camdate™ PLE (Camida)

Thir nghiém chégg bam bén (1)- Changi, Singapore

Cac ché pham son vi du duoc son biang chdi lén cac vat nén bang gb da duoc
16t bang son 16t thich hop. Vat nén da son dugc nhiing trong moi trudng nudc trong
d6 biét chic 1a s& bi bam ban bai sinh vat thuy sinh (Changi, Singapore). Vat nén da
son dugc danh gia sau 44 tudn ngdm, va mac do bam ban duoc ghi lai 1a phan trim

bam ban. Két qua cua thir nghiém dugc néu trong Bang 2.

Téng do bam ban (%)
Vidu 1 95
Vidu2 93
Vidu 4 93
Vidu 5 78
Vidu 6 81
Béang 2

Sau 44 tudn, vét nén trong Vi du 5 va Vi du 6 c6 do bam ban thép hon so véi
Vidu 1, Vidu 2 va Vi du 4. Vigc it bi bam ban hon trong cac Vi du 5 va 6, ching té
sy cai thién vé kha nang chéng bam ban so vdi cic ché phdm duoc md ta trong

W002/074870.

Thi& nghiém chdng bam ban (2)- Changi, Singapore

Trong thu nghiém riéng, cac ché phdm son vi du dugc son bing chdi lén vat
nén bang gb dugc 16t bang son 16t thich hgp. Vat nén da son dugc nhung trong moi
truong nudc trong do biét rd 1a s& bj bam ban boi sinh vat thuy sinh (Changi,

Singapore). Vat nén da son dugc danh gia sau 35 tuan ngdm, va mc do bam ban
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duoc ghi lai la phan tram d§ bam ban. Cac két qua thir nghiém dugc néu trong Bang

3.

Tbng d6 bam ban (%)

Vi du 3 83
Vidy 4 74
Vidu7 68

Sau 35 tuan, vat nén cua Vi

Bang 3

du 7 ¢6 do bam bén thdp hon so véi Vidu 3 va Vi

du 4. Viéc it bi bam bén hon trong Vi du 7 ching to su céi thi¢n vé kha ning chong

bam ban so vdi cac ché pham dugc

mo ta trong WO02/074870.

Thir nghiém giai phéng chét bam ban (1)- Budng nudc tudn hoan

Céac ché phém son vi du dugc son béng chdi 1én vat nén béng thuy tinh da l6t

bang son 16t thich hop. Vat nén da

son dugc nhung trong budng nude tuan hoan trong

do6 nude va cac diéu kién ctia moi truong dugce kiém soat sao cho cdc mang sinh hoc

d& bam ban dudi bién c6 kha ning

phat trién. Sau khoang thoi gian 80 ngay, vit nén

bi bam bin duoc dit trong thung c¢6 dong nude chay. Tdc do dong nude trong thung

tdng 1én tir 0 dén 1,5m/s va sau do

, dén 2,6m/s. Mtrc d0 bam ban cua vat nén da son

dugc ghi lai va tinh toan % chét bam ban bi loai bo. Két qua cua thtr nghiém dugc néu

trong Bang 4.

% chat bam ban duoc loai bo &

1,5 (m/s) 2,6 (m/s)
Vidul 0 81
Vidu?2 57 94
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Vidu4 82 98 _

Vidu5 92 100

Vidu6 88 100
Bang 4

Khi téc do dong tang, mot s chit bam ban bi loai bé. Chét ban ban duoc loai
bé trong Vidu SvaVidu6 nhiéu hon trong cac Vidu 1, Vidu 2 va Vi du 4. Viéc loai
b6 nhidu chit bam ban hon trong Vi du 5 va Vi du 6 chiing to su cai thién v& tinh chét

giai phong chit ban ban so véi cac son duge mo ta trong WO02/074870.

Thtt nghiém giai phéng chit bam bén (2)- Budng nudc tudn hoan

Trong thir nghiém riéng, cac ché phdm son vi du dugc son biang chdi lén vat
nén bang thuy tinh dwge 16t bang son 16t thich hop. Vat nén da son dwgc nhung trong
budng nudc tudn hoan trong do6 cac didu kién ctia nudc va moi trudong duoc kiém soat
sao cho cac mang sinh vat dé bam ban dudi bién co thé phat trién. Sau khoang thoi
gian 7 ngay, cac vat nén da bi bam ban dugc dit trong thing c¢o dong nudc chay. Tde
d6 cta dong nudc trong thung duwogc tang 1én tur 0 dén 1,5m/s va sau do dén 2,6m/s.
Muc d6 bam ban ctia vét nén di son dugc ghi lai va tinh toan % bam ban. Cac két qua

cua thir nghiém duoc thé hién trong Bang 3.

% chét bam ban duoc loai ra &
1,5 (m/s) 2,6 (m/s)
Vidu3 19 46
Vidu4 10 38
Vidu7 35 65
Bang 5
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Khi téc d6 dong tang, mot s chit bam ban duoc loai bo. Chit bam ban bi loai
b6 bdi ché phdm trong Vi du 7 nhiéu hon so véi Vi du 3 va Vi du 4. Viéc loai bd
nhiéu chit bam bin béi ché phim trong vi du 7 chimg to tinh chét giai phong chat

bam ban dugc cai thién so voi cac son duge mo ta trong W002/074870.

-28-



24562

YEU CAUBAO HOQ

1. Ché phidm chéng bam ban bao gdm polyme hoa ran duge va polyme hodc oligome
chira oxyalkylen dugc flo hoa, trong d6 polyme hodc oligome chira oxyalkylenr dugc

flo hoa bao gom:
(a) mot hodc nhiéu gbc dugce flo héa co cong thirc:

Wal

*{—‘C C OH

SRS A
Ry \Re/

trong do:
néu c6 nhiéu hon mot gde dugce flo hoa, gbe duoe flo hoa co thé gibng nhau hoic
khac nhau,
p ¢6 thé doc lap 1a 0 hoic 1,
m ¢6 thé doc 1ap 1a sd nguyén tir 0 dén 6, va
Ry, Ry, R3, va Ry ¢6 thé doc lap 1a H; F; Cl; Br; nhom alkyl mach théng, mach
phan nhanh hodc mach vong cé 1 dén 16 nguyén tir cacbon tuy y dugc thé bang F;
hodac nhém alkyloxyalkan mach thang, mach phan nhanh hodc mach vong ¢6 1
dén 16 nguyén tit cacbon tuy y duoc thé bang F;

va:
(b) trung binh tir 4 dén 100 gbc oxyalkylen trén polyme hodc oligome, ¢6 cong

thire:

trong do:

néu c6 nhiéu hon mot gde oxyalkylen, gbc oxyalkylen c6 thé gidng nhau hoic

khac nhau,
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n ¢6 thé doc 1ap 1a sé nguyén tir 0 dén 4, va

Rs, Rg, R7, va Rg ¢o thé doc lap 1a H hoac nhom C;-C;4 alkyl mach théng, mach

phan nhanh hodc mach vong.

2. Ché pham chéng bam ban theo diém bat ky trong s6 cac diém néu trén, trong do

gbc oxyalkylen la nhém oxyetylen.

3. Ché pham chéng bam ban theo diém bit ky trong sb cac diém néu trén, trong dé
polyme hodc oligome chira oxyalkylen dugc flo héa c6 dang OA-(F-OA),, trong do
OA 14 khdi gdm mot hodc nhiéu gbc oxyalkylen va F 1a khéi gdbm mot hodc nhidu gbc

duogc flo hda va n 1a s6 nguyén.

4. Ché phdm chéng bam ban theo diém 3, trong d6 n 12 1 va sb gdc oxyalkylen trung
binh trong mdi khdi gdm cac gbc oxyalkylen doc 1ap 1a nim trong khoang tir 2 dén 50,

t&t hon 1a tir 2 dén 10.

5. Ché phdm chbng bam ban theo diém bét ky trong s cac diém néu trén, trong do
khéi luong phén tir trung binh s6 (Mn) ctia polyme/oligome nim trong khoang tir 400

dén 40000.

6. Ché phdm chéng bam ban theo diém bat ky trong s6 cac diém néu trén, trong do
gbc duge flo hoa va/hoic gbc oxyalkylen & cac dau cudi ctia polyme hoic oligome
chtra oxyalkylen dugc flo héa c6 tén cung la hydro hodc nhém C;-C;, alkyl mach
thang, mach phan nhanh hoic mach vong nhu nhém metyl, phenyl hodc cac nhom

axyl nhu cac nhém etanoyl.

7. Ché phdm chéng bam ban theo diém bét ky trong sé cac diém néu trén, trong do R,
R,, R3, va Ry doc 1ap 1a bat ky mdt hodc nhiéu géc dugc chon tr nhom bao gé)ln: F, -
CF;_-CH,OCH,CF; hodc -CH,0OCH,CF,CFs3, tot hon 1a F va/hoic -CF;

8. Ché phdm chéng bam ban theo diém bat ky trong sb cac diém néu trén, trong do Rs,
R¢, Ry, va Rg doc 1ap 1a-H, -CH; hodc -CH,CHs, tét hon néu trong dé Rs, Rg, R7, va Rg
la-H.

9. Ché phim chdng bam bén theo diém bét ky trong sb cac diém néu trén, trong do
polyme hodc oligome chtta oxyalkylen dugc flo hda c6 dang long, t&t hon néu c6 do

nhét ndm trong khoang tir 10 dén 1000000 mPa.s & 25°C.
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10. Ché phidm chdng bam ban theo diém bat ky trong sb cac diém néu trén, trong do
polyme hoa ran dwgc 1a mot hodc hdn hop cia polyme chira silosan hiru co (céc

polyme) chira don vi ldp c6 cong thirc:

trong d6 Ry va Ry, ddc 14p dugc chon tir hydro, alkyl, aryl, aralkyl, hodc nhom vinyl.
11. Ché phim chéng bam ban theo diém bat ky trong s cac diém néu trén, trong do
polyme hoa rin dugc khong chira cdc nhom perflopolyete.

12. Ché phém chéng bam ban theo diém 11, trong d6 Ry va R, doc 1ap duoc chon tir
metyl va phenyl, t6t hon 14 ca Ry va Ry déu 1a metyl.

13. Ché pham chdng bdm ban theo diém bat ky trong sd cac diém néu trén, ngoai ra
ché phdm nay con chira chit khang khuén.

14. Phuong phéap ngédn nglra su bam ban trén vat nén trong méi trudong nude, phuong
phap nay bao gém son ché phidm chéng bam ban theo diém bat ky trong sb cac diém
tir 1-13 1én véat nén, dé ché phém chéng bam bén hoa ran dé tao 16p son trén vat nén,
va sau do6 dat vat nén da son trong mdi truong nudc.

15. Vat nén duoc son béng ché phém chéng bam ban duoc xac dinh theo diém bat ky

trong sb cac diém tir 1-13.
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