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(57) Sang ché d& xuat ché pham phu chdng ha bao gém thanh phan c6 cac tinh chat diét

sinh vat bién, va it nhét hai copolyme khac nhau c6 chira nhom mudi. Ché pham phu chbng

ha co tinh chat chdng ha t6t. Sang ché con lién quan dén phuong phap tao cho nén tinh

ning chéng ha trong moi truong nudc, va mo ta viée sur dung ché pham phu chéng ha dé

bao vé cac két ciu nhéan tao ngap trong nudc.
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Linh vye ki thuit dwoc dé cap

Sang ché lién quan dén son chdng ha, dic biét dung cho céc tng dung hang hai.
Tinh trang k¥ thuit ciia sang ché

Céc két chu nhan tao nhu than tau thuyén, phao, gian khoan, gian san xuit dau,
va dudng 6ng, chim trong nudc va rat d& bi bam béi cac sinh vat nudc nhu tdo luc va
tdo ndu, ha, trai, va cac loai twong tu. Cac két ciu nhu vy thuong dugc ché tao tir kim
loai, nhung ciing c6 thé bao gdm cac vét 1idu két cAu khac nhu bé tong. Hién tugng ha
bam gay phién toai dbi v6i than tau thuyén, vi n6 lam tdng tr& luc ma séat trong qua
trinh di chuyén trong nuéc, hé qua 1a téc do giam va chi phi nhién li€u ting. D6 1a
diéu phién toai ddi v6i cac cdu triic tinh nhu chin gian khoan va gian san xuét dau,
trude hét vi tré luc cia cac 16p ha day dbi v6i soéng va dong chay c6 thé gdy ra nhitng
tg sudt khong thé dy doan duoc va c6 thé nguy hidm trong cAu trac, va, thir hai, vi
ha bam khién rat kho kiém tra cic khuyét tit nhu nit do {ng suit va an mon. D6 1a
diéu phién toai & cac dudng 6ng nhu diu vao va du ra cia nuéc lam mat, vi dién tich
mit cét hiéu dung giam do ha bam, véi hau qua 12 luu lugng gidm.

Viéc str dung son chdng ha 1a da biét, vi du v6i chirc ning 1a 16p phu ngoai cia
than tau, dé han ché qua trinh bam va phat trién cia c4c sinh vat bién nhu hau va tao,
néi chung bang cach phong thich chét diét sinh vat ding cho sinh vét bién.

Theo truyén théng, son chéng ha bao gdém chét tao mang twong ddi tro va bot
mau diét sinh vat thdm ri ra tir son. Trong c4c chit tao mang da va dang dugc sir dung
c¢6 nhya vinyl va nhya thong. Nhua vinyl khong tan trong nuéc bién va son tir nhwa
vinyl ¢6 ham lugng bdt mau cao dé co su tiép xuc giira cac hat bot mau dé bao dam
qua trinh thim ri. Nhwa thong 13 nhya don, ciing tan rit it trong nudc bién. Son chéng
ha tlr nhya thong di duoc goi 12 son nén hoa tan hoic in mon. Bot mau diét sinh vat
thAm ri rAt chim tir nén chét tao mang nhua thong khi st dung, dé 1ai nén xuong nhyua
thong bién thanh bj rira sach ra khéi bé mit than tau d& x4y ra qua trinh thdm ri cua

bot mau diét sinh vat tir su bén trong mang son.
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Nhiéu loai son chéng ha thanh cong trong nhitng nim gin day 13 son
“copolyme ty d4nh béng” véi nén 1a chét tao mang polyme va lién két héa hoc véi
chit tao mang 14 cac ban phin thiéc ba hitu co (tri-organotin) diét khudn bj thity phan
tir tir bdi nudce bién. Trong céc hé tao mang nhu vy, cdc nhém phu cia don vi polyme
mach thing bi cit rdi trong budc thir nhit boi phan tng v6i nude bién, két qua la
khung polyme con lai tré thanh tan trong nude hodc phan tan trong nuéc. Trong budc
thir hai, khung tan trong nuéc hodc phan tan trong nudc tai bé mit coa 16p son trén tau
bi rira sach hodc 4n mon. Cac hé son nhu vdy dugc md ta, vi du nhu trong GB
1457590 A. Vi viéc sit dung thiéc ba hiru co da bj ludt phap han ché va bi cAm trén
toan thé gidi, c6 nhu ciu dbi voi cac chét chdng ha thay thé c6 thé dung dugc trong
céc ché phdm chéng ha.

Son copolyme tu danh béng, phéng thich cic ban phan khéng diét sinh vat,
duoc md ta trong EP 69559A, EP 204456 A, EP 529693 A, EP 779304 A, WO
91/14743 A, WO 91/09915 A, GB 231070 A, va JP 9286933 A.

Nguoi ta da biét cac loai son tu danh béng véi muc dich sir dung cubi cung la
chéng ha chira cic polymers c6 nhém mudi phi kim loai 12 nhém phu gén vao mach
chinh cua polyme.

GB 2273934 A mb ta chit tao mang polyme c6 thé thiiy phan bao gdm céc
nh6ém amoni bac bén lién két voi mach chinh polyme. Chét tao mang polyme nhu vay
dugc diéu ché biang cach ddng tring hop cédc monome bac bén chin béi halogenua
trong d6 mot trong cac nhom R c6 nhém chire (met)acrylamit. Cac chét tao mang
polyme ndy tan mét phin trong nude bién do cic nhém amoni bac bén dugce chan bdi
halogenua.

WO 02/02698 A md ta son chdng ha bi hoa tan tir tir trong nuéc bién. Son bao
gém chét tao mang va thanh phén c6 tinh chét diét sinh vat bién. Chét tao mang bao
gbm vét liéu nhya thong va nhwa tao mang phu. Nhya tao mang phi gdm polyme
khong thiy phan, khong tan trong nudc va polyme tao mang ¢6 nhém chic axit ma
nhém axit bj chin bodi cac nhém amoni bic bdn hodc cac nhém phosphoni bac bén.
Trong budc thir nhit, cic nhém chiin bi thiy phan, phan ly hoic trao di v6i cac dang

nudc bién, két qua 13 bd khung polyme con lai trd nén c6 thé tan hogic phén tan trong
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nude bién. Trong budc th hai, bd khung c6 thé tan hogic phan tan tai bé 4t cta 16p son
trén tau bi rira sach hodc an mon.

WO 2004/018533 md ta ché phim phii chéng ha bao gdm thanh phin c6 cac
tinh chat diét sinh vét bién va polyme bao gdm c4c nhom amoni béac bdn va/hoic cac
nhém phosphoni bac bdn lién két véi mach chinh cua polyme, cdc nhom amoni bac
b6n va/hodc cac nhém phosphoni bac bdn d6 dugc trung hoa boi cac dbi ion, trong d6
céc dbi ion gdm phén du anion cua axit c6 nhém hydrocacbon béo, thom, hoidc alkaryl
bao gdm it nhit 6 nguyén tr cacbon.

Ban chit k§ thuit ciéia sang ché

C6 nhu ciu dbi v6i son chéng ha khac c6 doc tinh thip va kha ning chéng ha
t6t hon.

Sang ché nhdm théa man nhu ciu do.

Piéu dang ngac nhién 13 ché phim phu chéng ha theo sang ché bao gdm it nhét
hai copolyme c6 cic nhém mubi phi kim loai ¢6 kha ning chéng ha hon hén so véi
c4c loai son chdng ha da biét.

Cu thé hon, ché phdm phu chéng ha theo sang ché bao gbm:

(a) thanh phin c6 cac tinh chit diét sinh vét bién,

(b) copolyme thir nhit bao gdm nhém phu gin vao mach chinh
polyme, cdc mach nhanh Al, cidc mach nhanh B1 va tuy chon 1a cdc mach
nhénh C1, va

(c) copolyme thtr hai bao gdm nhém phu gin vdo mach chinh
polyme, cidc mach nhédnh A2, cdc mach nhanh C2, va tuy chon 1a cac mach
nhanh B2,

trong do:

cdc mach nhanh Al va A2 c6 thé gibng hoic khac nhau va bao gdm nhém
mubi phi kim loai;

cac mach nhanh B1 va B2 c6 thé gidng hoic khac nhau va cb ciu tric —~(Y)u-
R3;

cdc mach nhanh C1 va C2 c6 thé giéng hodc khac nhau va c6 cu trac —(Y),-
R4;

Y 13-C(0)-0-, -C(0)-N(R®)-, hoic -O-;
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n bﬁng 0 hoac 1;

R® 12 H, nhém hydrocacbon hoa tri mét, hoic lién két véi R® hodc R*;

R’ 1a nhém hydrocacbon, tly y dugc thé véi mot hodc nhidu cac nguyén tir
khac loai dugc chon tir O, N, S, hodc nhém halogen, trong d6 tdng sé nguyén tir
cacbon trong R} vaR® trong tirng mach nhanh B1 va B2 13 5 hoic nhiéu hon; va

R* le‘ln nhém hydrocacbon, tity ¥ dugce thé véi mot hodic nhidu cac nguyén tr
khac loai dugc chon tir O, N, S, hogc nhém halogen trong d6 tdng s6 nguyén tir
cacbon trong R* va R® trong timg mach nhanh C1 va C2 thay ddi trong pham vi tir 1
den 4;

va trong do

ti sO mol S6mach phu BI trong copolyme thir nhat
s0 mach phu B1+ s mach phu C1
> ti sO mol S6 mach phy B2 trong copolyme thir hai.

56 mach phy B2+ s6 mach phu C2

Mo ta chi tiét sang ché

Nhém hydrocacbon R? ¢6 thé 1a, vi du nhu, nhém alkyl mach théng, mach
nhanh hoic aryl, thy y dugc thé véi mot hodic nhidu cac nguyén ti khéc loai dugc
chon tir O, N, S, hodc nhém halogen, trong do6 téng sb nguyén tir cacbon trong R® va
R® trong timg mach nhanh B1 va B2 13 5 ho#c nhidu hon hodc more.

Nhém hydrocacbon R* c6 thé 13, vi dy, nhém alkyl mach théng, nhanh hodc
vong, tuy y dugce thé vai mot hodc nhiéu céc nguyén tir khac loai dugc chon tir O, N,
S, hoic nhém halogen trong d6 tdng s nguyén tir cacbon trong R* va RS trong tiung
mach nhanh C1 va C2 thay ddi trong pham vi tir 1 dén 4.

Ut tién hon 13, R® 12 nhém alkyl mach thing, nhanh hoic vong hodc aryl, ty ¥
duge thé véi mot hodc nhidu cac nguyén t& khac loai dugc chon tir O, N, S, hodc
nhém halogen, trong d6 tong sd nguyén tir cacbon trong R va RS trong tirng mach
nhanh B1 va B2 thay ddi trong pham vi tir 5 va 40, tt hon 1a gilta 5 va 25.

R? va RS trong cidc mach nhédnh B1 va B2 phai dugc chon sao cho téng )
nguyén tir cacbon trong R? va R® 1a 5 hodic nhiu hon. Uu tién hon 13 téng sb nguyén
tir cacbon trong R® va R® 1a giita 5 va 40, wu tién nhét 1a gitta 5 va 25.

Vi du v& R? gbm metyl, etyl, propyl, n-propyl, i-propyl, t-butyl, n-butyl, iso-
butyl, sec-butyl, neo-pentyl, neo-pentyl, hexyl, cyclohexyl, heptyl, octyl iso-decyl
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acrylat, iso-decyl, n-decyl , 2-etylhexyl acrylat, stearyl, isobornyl, t-Amyl, N-(n-
octadecyl), n-dodecyl, hexadecyl, tert-butylcyclohexyl, trimetylcyclohexyl,
dimetylcyclohexyl, benzhydryl, benzyl, clophenyl, clophenyl, 2-naptyl, 2-
phenoxyetyl, phenyl, 2-phenyletyl, clophenyl, tert-octyl va butoxyetyl.

R® c6 thé 13, vi du H, nhém alkyl héa tri m§t nhu metyl, etyl, propyl, n-propyl,
i-propyl hodc nhém hexyl, heptyl, octyl, nhém aryl nhu nhém phenyl, hoic lién két
v6i R®. R® thich hop trong cdc mach nhéanh B1 va B2 1a H, nhom alkyl C;-C¢ hodc
phenyl.

Ut tién hon 13, R* 12 nhém alkyl mach thing, nhanh hoic vong, tiy v dugc thé
v6i mot hodic nhiéu céc nguyén ti khéc loai dugc chon tir O, N, S, hodc nhom
halogen, trong d6 téng sb nguyén tir cacbon trong R* va R® trong tirng mach nhéanh C1
va C2 thay ddi trong pham vi tir 1 dén 4.

R* va R® trong cac mach nhanh C1 hogc trong cdc mach nhanh C2 phai dugc
chon sao cho tdng sé nguyén tir cacbon trong R*vaR® thay ddi trong pham vi tir 1 dén
4,

Vi du vé R? gdm céc nhém metyl, etyl, propyl, n-propyl, i-propyl, t-butyl, n-
butyl, iso-butyl, sec-butyl. C4c nhém nay c6 thé dugc thé voi mot hodc nhidu céc
nguyén tir khic loai dugc chon tir O, N, S, hodc nhém halogen. Do d6 vi du khac vé
R* gdm c4c nhém metoxymetyl, etoxymetyl, propoxymetyl, metoxyetyl, etoxyetyl,
metoxypropyl , metylol, etylol, propylol va butylol héa tri mot.

R® ¢6 thé 13, vi du H, cac nhém metyl, etyl, propyl, n-propyl, i-propyl héa tri
mot hogc lién két véi R4.

‘Néu R® 1a lién két voi R*, thi R® va R* cing nhau tao thanh nhém alkyl mach
vong chira nito. Nhém mach vong c6 thé tiy y dugc thé véi mot hodc nhidu céc
nguyén tir khac loai dugc chon tir O, N, S, hodc nhém halogen. Vi dy, méu R4 la -
CH,-CH,-O-CH,-CH,- va R6 1a lién két, thi két qua 1a nhém morpholin tai ddu cudi
ctia mach phu. Néu R* 1a -CH,-CH,-N-CH,-CH,- va R® 1a lién két, thi két qua la
nhém piperazin & dau cudi cia mach phu. Néu R* 1a s -CH,-CH, -CH,-C(0)- va R® 1a
lién két, thi két qua 1a nhém pyrolidon tai diu cudi ciia mach phu.

R® thich hop trong cdc mach nhanh C1 va C2 1a H, hogc nhém metyl hodc etyl.
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Nhém mudi khong kim loai duge wu tién trén cac mach nhanh A1l va A2 gdm
cation dugc chon tir cdc nhém amoni bac bdn hodc cic nhém phosphoni bac bdn, va
anion dugc chon tir phén du anion cta dbi jon axit c6 nhém hydrocacbon béo, thom,
hodc alkaryl, hodc anion halogenua.

Vi du vé anion halogenua 14 céc ion clo, iot va brom.

Uu tién hon 12 anion ctia nhém mudi khong kim loai 12 phin du anion cua dbi
ion axit c6 nhém hydrocacbon béo, thom, hodc alkaryl.

Vi dy, cac nhém mudi khong kim loai trén cic mach nhéanh A1 va A2 c6 thé 1a
céc nhém axit lién két véi mach phu cua polyme, cac nhom axit dugc trung hoa boi
céc nhém amoni bac bdn hodc cic nhém phosphoni bac bén. Cac polyme c¢6 nhéom
mudi nhur vy dugc mé ta trong WO 2002/02698.

Trong phuwong 4n khac, nhém mudi trén cic mach nhanh Al va A2 c6 thé 1a
nhém amoni bac bdn hoic nhom phosphoni bac bén lién két véi mach phu cla
polyme, cac nhom béc bbn dugc trung hoa bdi phin du anion cia déi ion axit c6
nh6ém hydrocacbon béo, thom, hoic alkaryl. Polyme chira cidc nhém mudi nhu viy, va
ca phuwong phap diéu ché chiing dugc mé ta trong WO 2004/018533.

Céc mach nhénh A1 va A2 thich hop c6 chu triic: ~(Y),-R:-Z® R¥trong dé

Y 14-C(0)-0O-, -C(O)-NH-, -O-;

n béng 0 hoic 1;

R'1a alkylen hoéa tri hai ¢6 2 hoic 3 dén 12 nguyén tr cacbon, Z 1a nhém amoni
bac bdn hoic nhém phosphoni bac bbn va R* 1a phin du anion cta dbi ion axit ¢6
nhom hydrocacbon béo, thom, hodc alkaryl. Nhém hydrocacbon béo, thom, hoic
alkaryl bao gdm 6 nguyén tir cacbon hogic nhidu hon, c6 thé ¢6, vi du 6 dén 50 nguyén
tr cacbon.

Phin du anion ctia dbi ion axit c6 nhém hydrocacbon béo, thom, hoic alkaryl
c6 thé, vi duy, 1a phﬁn du cla axit cacboxylic, axit sulfonic, axit sulfinic, axit
phosphonic hogc axit phosphinic. Uu tién hon 13, phin du anion cia axit sulphonic
hogc axit carboxylic dugc st dung.

Copolyme thtr nhit va copolyme thit hai ¢6 thé 13 copolyme poly(met)acrylat
va/hodc poly((met)acrylamit. Trong cac trudng hgp nay, Y 1a—C(O)-O- hoic -C(O)-
NH-, va n bang 1. Tham chi copolyme thir nhét va thir hai c6 thé 1a poly(met)acrylat
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va/hogc poly((met)acrylamit, cin hidu ring cdu tao cta cdc mach nhanh phu gin véi
cac copolyme va khong phéi 1a mach chinh cia polyme quyét dinh tinh hiru hiéu cua
son chdng ha chira cac polyme do.

Trong ché phidm wu tién, ti sé mol (trong copolyme thtr nhét) 16n hon hoic
bing 0,50, va ti s mol (trong copolyme thir hai) nhd hon 0,50. Vi duy, ti s mol c6 thé
cao hon hoic bﬁng 0,60, va ti s6 mol c6 thé nhé hon 0,40.

Pé tranh mo hd, dbi vei copolyme bat ky cho trudc cd cac mach nhénh B va

cic mach nhanh C, ti s6 mol - maci‘i 'l:':g'fs’g‘ n’fach —_ c6 nghia 13 s§ trung binh cia
cac mach nhanh phu B trén mdi phén tit copolyme chia cho tng ciia s trung binh cta
c4c mach nhanh phu B cdng s6 trung binh cua cdc mach nhanh phu C trén mdi phén tir
copolyme. B1 va C1 lién gian dén c4c mach nhénh trén copolyme thir nhét theo sang
ché, va B2 va B2 lién quan dén c4c mach nhanh trén copolyme thir hai.

Vi dy, khi thu dugc copolyme tir qua trinh polyme héa cdc monome chua bio
hoa ¢6 cong thirc chung CH,=C(R’)B va CH,=C(R*)C, trong d6 R® 1a H hogc CHs,
mdi don vi monome dugc két hop vao polyme s& cung cip mot mach nhanh phu B B
hodc mét nhanh phu C. Khi thu dugc copolyme tir qua trinh polyme héa cdc monome
chua béo hoa c6 cong thirc chung BCH(R*)=C(R*)B va C(CH(R®)=C(R’)C, trong d6
R’ 12 H hosic CH;, mdi don vi monome dugc két hgp vao copolyme s& cung cip hai
mach nhanh phu B hodc hai mach nhénh phy C.

Trong céc trudng hop d6, sé trung binh ctia mach nhanh phu B va C trén mdi
péahn tir copolyme phan 4nh truc tiép ti s6 mol cia monome khac nhau d3 dugc ding
dé diéu ché copolyme. Do d6 mdi don vi monome dugc két hop vao copolyme c6 thé
cung cép mdt hodc hai cdc mach nhanh phu B, hodc mdt hodc hai mach nhanh phu C.

14 £ R . A 9 ~
Do d6 ti s0 mol ——machphuB co thé dugc tinh toan khi bi€t lugng cua ting
s0 mach phy B+ s6 mach phy C

monome dugc st dung @ didu ché copolyme, va sb cac mach nhénh phu dugc cung
cép béi mdi don vi duge két hop vao copolyme.

Trong ché phém uu tién, % mol ca cdc mach nhanh A1l: % mol cta c4dc mach
nhéanh B1: % mol ciia cdc mach nhanh C1 trong copolyme thir nhét 1a 5-50: 50-95: 0-
45, va % mol cua cac mach nhanh A2: % mol ctia cidc mach nhanh B2: % mol cta céc

mach nhéanh C2 trong copolyme thit hai 1a 5-50: 0-45: 50-95,
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trong d6 % mol trong copolyme thir nhit dwgc tinh trén tdng sb cac mach
nhanh A1+B1+C1 va % mol trong copolyme thit hai dugc tinh trén tdng s6 cac mach
nhanh A2+B2+C2.

Thong thudng it nhat 80% mol ciia cic monome tao ra copolyme th nhét c6
nhanh phu A1, B1 hodc C1. Thong thuong it nhét 80% mol ctia cic monome tao thanh
copolyme thir hai c6 nhanh phu A2, B2 hoic C2. Do d6 polyme thir nhit va thir hai c6
thé dugc tao ra tir cac monome khong ¢6 nhanh phu A1/A2, B1/B2 hodc C1/C2 1én
dén 20% mol. Cac monome khong c6 cac mach nhanh A1/A2, B1/B2 hodc C1/C2 bao
gdm, vi dy nhu, etylen, vinyl clorua va vinyl alcol.

Tuy nhién, thong thuong toan bd cic monome tao thanh copolyme thir nhit c6
nhanh phu Al, Bl hodc C1, va toan by cdc monome tao thanh copolyme th hai c6
nhanh phu A2, B2 hogc C2.

Copolyme thir nhét va copolyme thir hai thudong dugc didu ché tir cac monome
chua bdo hoa, chéng han nhu cdc monome acrylat.

C6 thé thu dugc copolyme thir nhit bing phan tmg giita it nhit 12 cac monome
c6 Cong thue (I), cdc monome c6 Cong thirc (II) va tuy chon 14 cic monome c6 Cong
thirc (IIT); va c6 thé thu dugc copolyme thir hai (khac copolyme thtr nhét) bang phan
Ung gitra it nhét 12 cic monome c6 Cong thuc (I), cdc monome cé Cong thirc (III) va
tiy chon 1a cdc monome c6 Cdng thic (II), trong do:

monome c¢6 Cong thirc (I) ¢6 cong thirc cu tao CH,=C(R®)-Y-R'Z? R?©,

monome c¢6 Cong thirc (II) c6 cong thirc cdu tao CH,=C(R’)-Y-R>;

cidc monome c¢6 Cong thirc (III) c6 cong thic céu tao CH,=C(R’)-Y-R%;
trong d6:

R’ 12 H hogc CHj;

Z 12 nhém amoni bac bén hodc nhém phosphoni bac bén;

Y is -C(0)-0O-, -C(O)-NH-, -O-;

R' 13 alkylen héa trj hai c6 2 hoic 3 to 12 nguyén tir cacbon;

R? 12 phin du anion cta dbi ion axit c6 nhém hydrocacbon béo, thom, hodc

alkaryl;
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R’ 1a nhém hydrocacbon, tity y dugc thé véi mot hodc nhiéu cac nguyén tir
khéc loai dugc chon tir O, N, S, hodc nhém halogen, trong d6 téng s6 nguyén tir
cacbon trong R® va R’ trong cing monome 13 5 ho#ic nhiéu hon; va

R* 14 nhém hydrocacbon, tily y dwoc thé v6i mot hodc nhidu céc nguyén tir
khéc loai dugc chon tir O, N, S, hodc nhoém halogen, trong d6 téng s6 nguyén ti
cacbon trong R* va R’ trong cing monome thay ddi trong pham vi tir 1 dén 4.

Copolyme thir nhit va copolyme thir hai khac nhau.

Céc nhém thé, Z, Y, R', R%, R? va R*, s& dugc dinh nghia thém.

Vi du, copolyme thir nhit c6 thé dugc didu ché tir (c6 thé thu duoc tir) at least
the following: 5-50 % mol cta cdc monome c6 Cong thuce (1), 45-95 % mol cia cac
monome ¢6 Cong thire (II) va 0-55 % mol ciia cdc monome c6 Cdng thirc (II1); va the
copolyme thir hai c6 thé dugc diéu ché tir (c6 thé thu duoc tir) it nhét cac thanh phén
nhu sau: 5-50 % mol cla cic monome c6 Cong thirc (I), 0-55 % mol clia cdc monome
c6 Cong thire (II) va 45-95 % mol clia cic monome c6 Cong thirc (IIT), trong d6:

monome c¢6 Cong thirc (I) ¢ cong thirc ciu tao CH,=C(R®)-Y-R'Z R2 0O,

monome ¢6 Cong thirc (II) ¢6 cong thirc ciu tao CH,=C(R’)-Y-R>;

cac monome c6 Cong thire (1) c6 cong thirc ciu tao CH,=C(R’)-Y-R*;

R’ 1a H hoic CHs, va Z, Y, R', R%, R® va R* nhu d4 dinh nghia trén day; va

trong d6 % mol dugc tinh tir tdng s6 (lwgng) cic monome cb Cong thuc (1),
Cong thre (II) va Cong thire (III) dugc dung dé diéu ché timg polyme.

Vi du vé monome c6 cu tao c6 Cong thire (I) bao gdm:

céc dbi ion 3-(metacrylamitopropyl) trimetylamoni, 3-(acrylamitopropyl)
trimetylamoni, 3-(metacrylamitoetyl) trimetylamoni, 3-(acrylamitoetyl)
trimetylamoni, 3-(metacrylatopropyl) trimetylamoni, 3-(acrylatopropyl)
trimetylamoni, 3-(metacrylatoetyl) trimetylamoni, 3-(acrylatoetyl) trimetylamoni, 3-
(metacrylamitopropyl) metyldietylamoni, 3-(acrylamitopropyl) metyldietylamoni, 3-
(metacrylamitoetyl) metyldietylamoni, 3-(acrylamitoetyl) metyldietylamoni, 3-
(metacrylatopropyl) metyldietylamoni, 3-(acrylatopropyl) metyldietylamoni, 3-
(metacrylatoetyl) metyldietylamoni, 3-(acrylatoetyl) metyldietylamoni, 3-
(nietacrylamitopropyl) benzyldimetylamoni, 3-(acrylamitopropyl)

benzyldimetylamoni, 3-(metacrylamitoetyl) benzyldimetylamoni, 3-(acrylamitoetyl)
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benzyldimetylamoni, 3-(metacrylatopropyl) benzyldimetylamoni, 3-(acrylatopropyl)
- benzyldimetylamoni, 3-(metacrylatoetyl) benzyldimetylamoni, 3-(acrylatoetyl)
benzyldimetylamoni, 3-(metacrylamitopropyl) trimetylphosphoni, 3-
(acrylamitopropyl) trimetylphosphoni, 3-(metacrylamitoetyl) trimetylphosphoni, 3-
(acrylamitoetyl) trimetylphosphoni, 3-(metacrylatopropyl) trimetylphosphoni, 3-
(acrylatopropyl) trimetylphosphoni, 3-(metacrylatoetyl) trimetylphosphoni, 3-
(acrylatoetyl) trimetylphosphoni, 3-(metacrylamitopropyl) metyldietylphosphoni, 3-
(acrylamitopropyl) metyldietylphosphoni, 3-(metacrylamitoetyl)
metyldietylphosphoni, 3-(acrylamitoetyl) metyldietylphosphoni, 3-
(metacrylatopropyl) metyldietylphosphoni, 3-(acrylatopropyl) metyldietylphosphoni,
3-(metacrylatoetyl) metyldietylphosphoni, 3-(acrylatoetyl) metyldietylphosphoni, 3-
(metacrylamitopropyl) benzyldimetylphosphoni, 3-(acrylamitopropyl)
benzyldimetylphosphoni, 3-(metacrylamitoetyl) benzyldimetylphosphoni, 3-
(acrylamitoetyl) benzyldimetylphosphoni, 3-(metacrylatopropyl)
benzyldimetylphosphoni, 3-(acrylatopropyl) benzyldimetylphosphoni, 3-
(metacrylatoetyl) benzyldimetylphosphoni, 3-(acrylatoetyl) benzyldimetylphosphoni,
céc‘muéi vé6i cac dbi ion camphorsulphonat, benzensulphonat, p-toluensulphonat,
cyclohexansulphonat, octansulphonat, butansulphonat, etansulphonat,
metansulphonat, dodecylbenzensulphonat, dodecansulphonat, mesitylensulphonat,
2,4,6-triisopropylbenzensulphonat, va beta-naptylsulphonat, palmitat, stearat, laurat,
etylhexanoat, ho#c rosinat, abietat, dehydroabietate, dihydroabietat hodc
tetrahydroabietat.

Cac monome uu tién c¢é coéng thirc cdu tao (I) 13 mudi (met)acrylamitoalkyl
trialkylamoni ho#c (met)acrylatoalkyl trialkylamoni v&i cac dbi ion sulphonat hodic
cacboxylat béo hodc thom tlly ¥ dugc thé, wu tién hon 1a mudi (met)acrylamitoalkyl
trialkylamoni hodc (met)acrylatoalkyl trialkylamoni véi cac dbi ion sulkphonat béo
hoic thom tiy y dugc thé. Alkyl thich hop trong mubi (met)acrylamitoalkyl
trialkylamoni hodc (met)acrylatoalkyl trialkylamoni 14 cac nhém alkyl C1-C10, c¢6 thé
giéng hodc khac nhau. Déi ion sulphonat béo hoic thom tiy ¥ dugc thé thich hop co
tir 1 dén 50 nguyén tir cacbon, vi du giita 1 va 25 nguyén tir cacbon hodc giita 6 va 25

cacbon. Ddi ion sulphonat/cacboxylat béo c6 thé 1a mach thang, nhanh hoic vong.
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Viéc dung thuét ngit “(met)” cin duge hidu theo cach thong thudng, c6 nghia 1a
nhém metyl c6 thé c6 mit tiy chon.

Vi du v& monome c6 Cong thic (II) bao gdm:

neo-pentyl acrylat, neo-pentylmetacrylat, hexyl metacrylat, hexyl acrylat
cyclohexyl acrylat cyclohexyl metacrylat, heptyl acrylat, heptyl metacrylat, octyl
acrylat, octyl metacrylat,iso-decyl acrylat, iso-decylmetacrylat, n-decyl acrylat , n-
decyl metacrylat, 2-etylhexyl acrylat , 2-etylhexyl metacrylat, stearyl acrylat,
isobornyl acrylat, isobornyl metacrylat, t-Amyl acrylat, t-Amyl metacrylat, N-(n-
Octadecyl)acrylamit, n-dodecyl acrylat n-dodecyl metacrylat, hexadecyl metacrylat,
hexadecyl acrylat, tert-butylcyclohexyl metacrylat, tert-butylcyclohexyl acrylat,
trimetylcyclohexyl metacrylat, trimetylcyclohexyl acrylat, dimetylcyclohexyl
metacrylat, dimetylcyclohexyl acrylat, adamantly metacrylat, adamantly acrylat,
benzhydryl metacrylat, benzhydryl acrylat, benzyl acrylat, benzyl metacrylat,
Clophenyl acrylat, clophenyl metacrylat, 2-naptyl metacrylat, 2-naptyl acrylat, 2-
phenoxyetyl metacrylat, phenyl acrylat , phenyl metacrylat, 2-phenyletyl acrylat, 2-
phenyletyl metacrylat, clophenyl acrylat, N,N-Diphenyl metacrylamit, N,N-diphenyl
acrylamit, n-etyl metacrylamit, n-etyl acrylamit N-(tert-octyl) acrylamit, N-(tert-octyl)
metacrylamit va 2-n-Butoxyetyl metacrylat.

Vi du v& monome c6 Cong thirc (III) bao gbm:

metyl acrylat, metyl metacrylat, etyl acrylat, etyl metacrylat, n-Propyl acrylat,
n-propyl metacrylat, i-propyl acrylat, i-propyl metacrylat, t-butyl acrylat, t-butyl
metacrylat, n-butyl acrylat, n-butyl metacrylat, iso-butyl acrylat, iso-butyl metacrylat,
sec-butyl acrylat, sec-butyl metacrylat, N-acryloylmorpholin, 2-metoxyetyl acrylat, 2-
metoxyetyl metacrylat, étyl acrylamit, N-iso-propyl acrylamit, N,N-Dimetyl
acrylamit, N,N-Dimetyl metacrylamit, N,N-Dietyl acrylamit, N,N-dietyl
metacrylamit, vinyl pyrrolidone, N-acryloylpiperazin, acrylonitril, propylen, 1-buten,
1-penten va 1-hexen.

Céc copolyme thir nhit va thir hai ciing c6 thé dugc didu ché tir cdc monome

khéc, vi du nhu etylen, vinyl clorua va rugu vinylic.
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Copolyme thit nhit va thir hai c6 thé dugc didu ché tir trén 80 % mol clia cac
monome theo cdc Cong thirc (I), (II) va (III). Thong thudng cic polyme thir nhit va
thi hai dugc diéu ché chi tir cac monome theo céc Cong thuc (I), (II) va (I1D).

Sang ché con lién quan dén ché phim phu chéng ha bao gdm:

(a)  thanh phén c6 céc tinh chit diét sinh vat bién,
(b) copolyme thir nhit, va
() copolyme thir hai khac véi copolyme thir nhét,

trong d6 copolyme thit nhét c6 thé thu dugc tir it nhit 14 cdc monome c6 Cong
thirc (I), cdc monome c6 Cong thirc (II) va tlty chon 13 cic monome c6 Cong thirc
(III); va copolyme thir hai c6 thé thu dwgc tir it nhét 13 tir c4c monome cé Cong thuc
(I), cdc monome c6 Cong thire (III) va tuy chon 1a cdc monome c¢6 Cong thuc (II),
trong d6

cac monome c6 Cong thire (I) c6 cong thirc cdu tao CH,=C(R®)-Y-R!Z®
R2 (-);

cdc monome c6 Cong thire (I) c6 cong thirc cdu tao CH,=C(R’)-Y-R>;

cdc monome c6 Coéng thirc (III) c¢6 cong thire cdu tao CH,=C(R’)-Y-R%;
trong d6

R’ 1a H hogc CH3,

Z 12 nhém amoni bic bén hodc nhém phosphoni bac bén;

Y 14-C(0)-O-, -C(0)-NH-, -O-;

R' 12 alkylen héa tri hai ¢6 2 hodc 3 dén 12 nguyén tir cacbon;

R 1a phé‘m du anion ciia d6i ion axit c6 nhém hydrocacbon béo, thom, hoic
alkaryl;

R’ 1a nhém hydrocacbon, tity ¥ dugc thé véi mdt hodc nhidu cac nguyén tir
khéc loai duge chon tir O, N, S, hodc nhém halogen, trong d6 tong s6 nguyén tir
cacbon trong R® va R’ trong cung monome is 5 hogc more; va

R* 12 nhém hydrocacbon, tily y duge thé véi mot hodc nhidu cic nguyén tir
khéc loai duge chon tir O, N, S, hodc nhém halogen, trong d6 tdng s nguyén tir
cacbon trong R*varR’® trong cliing monome thay ddi trong pham vi tir 1 dén 4.

Cac nhém thé, Z, Y, R', R, R’ va R*, nhu duoc dinh nghia thém trong ban md

ta nay.
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Trong phwong 4n khac, sang ché dé xuét phuong phép tao cho nén c¢6 kha ning
chéng ha trong mdi trudng nude bing cach:

(@  cung cép ché phim phu chéng ha nhu dugc dinh nghia trong ban
mo ta ndy,

(b)  phia ché phim phu 1én nén,

(c)  dé ché phim phu déng rén dé tao thanh 16p phu,

(d)  dit nén trong nén c6 phii vao moi treong nude.

Trong phuong 4n khéc, sang ché @& xuét viéc sir dung ché phdm phu chéng ha
duge md ta & day dé bao vé cac két cAu nhan tao chim trong nudc nhu than tau, phao,
gian khoan, gian san xut dau, va duong éng.

Quy trinh diéu ché cac copolyme ¢ cic nhém mudi 13 cdc nhém amoni bac
bdn hodic cac nhém phosphoni bac bén lién két v6i nhanh phu cia polyme, cadc nhdm
bac bdn dwgc trung hoa bédi phin dur anion cta déi ion axit c6 nhém hydrocacbon béo,
thom, hodc alkaryl, dugc d3 mo ta, vi du nhu trong WO 2004/018533. Quy trinh trong
WO 2004/018533 dugc mo ta 14 c6 cac cong doan:

(@) Tao thanh bazo bic bbn ciia monome ¢6 nhém chirc amin hoidc
phosphin. (Qua trinh tao thanh bazo bac bdn c6 thé dugc thuc hién b%lng cach
cho monome phan Gng véi dieste ciia axit cacbonic, nhu dimetyl cacbonat.
Piéu kién phan tmg dwgc md ta trong EP-A-291 074. Vi du nhu phan tmg ¢6
thé dugc tién hanh & nhiét d6 tir 115°C dén 135°C véi sy c6 mit clia rugu, uu
tién 12 regu metylic, dudi 4p suét ting tir khoang 90 psi dén psi (6.1105 Pa dén
6.8105 Pa).

(b)  thay thé dbi ion ctia monome amoni hoic phosphoni d4 héa bazo
bac bdn bdi nhém cacboxylate din xudt tir axit ¢6 nhém hydrocacbon béo,
thom, hozc alkaryl bao gdm 6 nguyén tir cacbon hozc nhiéu hon,

(c)  polyme h6a monome amoni/phosponium béc bbn bj chin axit v&i
mdt hodc nhiéu monome khac.

Ché phim pht c6 thé c6 thém vt liéu nhya thong. Nhya thong khong phai 1a
chét tao mang rét tt, va nguoi ta da biét vi€c thém céc nhya tao mang khac vao son
chéng ha nén nhya thong. Vi du, ché phim phu c6 thé c6 nhua gd thong hoic trong

phuong 4n khéc, diu théng (rosin tall) hodc keo nhwa thong (gum rosin). Thanh phin
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ho6a hoc chinh ctia nhua thong 14 axit abietic. Nhya thong c6 thé 13 loai thuong phém
bét ky, wu tién hon 1a loai dugc ban dang nhya thong WW (water white). Trong
phuong an khéc, vat liéu nhya thong c6 thé 13 din xuit cta nhya thong, vi du, nhua
thong malein hoa hodc fumarin héa, nhya thong hydro hoa, nhya thong formyl héa
hoic nhya thong polyme héa, hoic mudi kim loai ciia nhya thdng nhu canxi, magié,
ddng hoic k&m rosinat.

Ché phén phi c¢6 thé c6 thém cac polyme tao mang khong thily phan. Polyme
tao mang khong thiy phén c6 thé 13, vi du nhu polyme dugc didu ché bing cach
polyme héa mdt hodc nhiéu monome theo cong thirc (II) hodc (III) trén day. Polyme
tao mang khong thily phén c6 thé 13, vi du nhu polyme vinyl ete, vi du nhu poly(vinyl
alkyl ete) hodc copolyme cia vinyl alkyl ete v&i vinyl axetat hodc vinyl clorua,
polyme acrylat este nhur polyme ddng nhét hoic copolyme ciia mdt hodc nhidu alkyl
acrylat hodc metacrylat, wu tién hon 1a ¢6 1 dén 6 nguyén tir cacbon trong nhém alkyl
va c6 thé chira co-monome nhu acrylonitril hodc styren, hogic polyme vinyl axetat nhu
polyvinyl axetat hodc copolyme vinyl axetat vinyl clorua.

Ché phidm phi thuong bao gdm chit ‘mang dang 1éng dé& d& phu bang cac
phwong phép truyén théng nhu phun, quét hodc lan can. Chét mang dang 16ng c6 thé
13, vi du nhu, hydrocacbon thom nhu xylen, toluen hodc trimetylbenzen, rugu nhu n-
rugu butylic, ete alcol nhu butoxyetanol hodc metoxypropanol, este nhu butyl axetat
hogc isoamyl axetat, ete-este nhu etoxyetyl axetat hodc metoxypropyl axetat, xeton
nhu metyl isobutyl xeton hogc metyl isoamyl xeton, hydrocacbon béo nhu xing tring
(White spirit), nu6c, hodc hdn hop ctia hai hodc nhiéu chit mang dang 16ng d6. Thong
thuong, ché phdm phi s& bao gdm chét mang dang 1éng véi luong tir khoang 5 dén
60% khéi lugng.

Son chdng ha theo sang ché, c6 hoic khong c6 nhwa thong, c6 thé c6 chit hoa
déo khong polyme. Chét héa déo nhu vay co thé 13, vi dy nhu, c6 mit véi lugng dén
50% theo khdi lwgng tinh trén tdng polyme lién két, wu tién nhét 1a it nhat 10% va dén
35% khdi lugng tinh trén polyme lién két. Vi du vé& cac chit hoa déo nhu vay 1a cac
este ptalat nhu dibutyl ptalat, butyl benzyl ptalat hodc dioctyl ptalat, di-isononyl
ptalat, trieste phosphat nhu tricresyl hodc tris(isopropyl)phenyl phosphat, hodc parafin

clo hozc sulphonamit nhu toluen sulphonamit thé N.
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Vi dy vé bdt mau khéng diét sinh vét c6 thé dugc thém vao ché phim phu 1a
céc chit khong diét sinh vét tan nhe trong nuéc nhu kém oxit va bari sulphat va chét
khong diét sinh vat khong tan trong nudc bién nhu céc chit don va bot mau tao mau,
vi du nhu, titan dioxit, sit (III) oxit, hop chét pthaloxyanin, va bot mau azo. Cac bot
mau khong tan nhu viy dugc wu tién sit dung véi lwong dudi 60% khdi lugng cia
téng thanh phin bt mau trong son, wu tién nhit 1a dudi 40%.

Céc chét phu gia c6 thé dugc thém vao ché phdm pht chéng ha bao gdm, chét
gia ¢b, chét 6n dinh, chit luu bién hodic chit 1am dic, chit héa déo, chit mang dang
16ng va bot mau khong diét sinh vat.

Vi du vé chit gia cb thich hop c¢6 thé thém vao ché phim phu chéng ha 1a xo
soi, vi du nhu sgi cacbua, soi chira silic, sgi kim loai, sgi cacbob, s¢i sunpha, sgi
phosphat, sgi polyamit, sgi polyhydrazit thom, s¢i polyeste thom, sgi xenluloza, s¢i
cao su, s¢i acrylic, sgi polyvinylclorua, va sgi polyetylen. Uu tién hon 13 sgi c¢6 chiéu
dai trung binh tir 25 dén 2.000 micron do day trung binh tir 1 dén 50 micron véi ti s6
gifta chidu dai trung binh va d9 day trung binh it nhit 12 5. Vi du v& chit dn dinh thich
hop 12 cac chit chét chéng 4m, zeolit, amin béo hodc thom nhu dehydroabietylamin,
tetraetylorthosilicat, va trietyl orthoformat.

Vi du v& chit luu bién hodc chit 1am dic thich hop 13 oxit silic, benton va sap
polyamit.

Thanh phin c6 c4c tinh chét diét sinh vat bién thudng 13 chét diét sinh vat ding
cho sinh v4t bién. Chét diét sinh vat nay c6 thé dugce tron véi cac polyme bing céch st
dung céc k¥ thuat tron son truyén théng. Khi thanh phan c6 c4c tinh chét diét sinh vat
bién 13 bot mau, né c6 thé 1a toan bd hodc mot phin b6t mau cta son. Uu tién hon 1a
ché phdm phti c6 ndng dd thé tich ctia bt mau, vi du nhu, tir 30 dén 60%.

Chét diét sinh vat theo sang ché c6 thé 1a mot hodc nhiéu chét diét sinh vat vo
co, co kim, kim loai — hitu co hodc huu co diing cho sinh vét bién hoic nuée ngot. Vi
du vé chét diét sinh vét vo co bao gdm kim loai ddng va mudi ddng nhu oxit ddng,
ddng thioxyanat, ddng thanh, ddng cacbonat, déng clorua, hop kim ddng niken, va
mudi bac nhu bac clorua hojc nitrat; chét diét sinh vét co kim va kim loai — hitu co
bao gdm pyrithion (mudi k&m cua 2-pyridinthiol-1-oxit), ddng pyrithion, bis (N-

cyclohexyl-diazenium dioxy) ddng, k&m etylen-bis(dithiocacbamat) (tirc 13 zineb),
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k&m dimetyl dithiocacbamat (ziram), va mangan etylen-bis(dithiocacbamat) duoc tao
thanh phirc véi mudi kém (tirc 1a mancozeb); va chit diét sinh vat hiru co bao gbm
focmaldehyt, dodecylguanidin monohydroclorua, thiabendazol, N-trihalometyl
thioptalimit, trihalometyl thiosulphamit, N-aryl maleimit nhu N-(2,4,6-triclophenyl)
maleimit, 3-(3,4-diclophenyl)-1,1-dimetylure (diuron), 2,3,5,6-tetraclo-4-
(metylsulphonyl) pyridin, 2-metylthio-4-butylamino-6-cyclopopylamino-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-tetracloisoptalonitril, tolylfluanid, diclofluanid, diiotmetyl-p-
tosylsulphon, capsciacin, N-cyclopropyl-N’-(1,1-dimetyletyl)-6-(metylthio)-1,3,5-
triazin-2,4-diamin, 3-iot-2-propynylbutyl cacbamat, medetomidin, 1,4-
dithiaanthraquinon-2,3-dicacbonitril (dithianon), boran nhu pyridin triphenylboran,
din xuét 2-trihalogenometyl-3-halogeno-4-xyano pyrol dugc thé & vi tri 5 va tiy chon
& vi tri 1, ching han nhu 2-(p-clophenyl)-3-xyano-4-brom-5-triflometyl pyrol
(tralopyril), va furanon, nhu 3-butyl-5-(dibrommetyliden)-2(5H)-furanon, va hén hop
cua chung, lacton mach vong 16n (macrocyclic) nhu cac avermectin, vi du avermectin
B1, ivermectin, doramectin, abamectin, amamectin va selamectin, va cac mudi amoni
bac bbn nhu didecyldimetylamoni clorua va alkyldimetylbenzylamoni clorua.

Trong bdi canh ciia sang ché, chét diét sinh vat vo co 1a chit diét sinh vat ma
cong thirc hoa hoc clia né bao gdm nguyén tir kim loai va khéng c6 nguyén ti cacbon;
chét diét sinh vat co kim 1a chét di¢t sinh vat ma cong thirc hdéa hoc ciia nd bao gém
nguyén tir kim loai, nguyén tir cacbon, va lién két kim loai - cacbon; chét diét sinh vat
kim loai — hitu co 14 chét diét sinh vat ma cong thirc hoa hoc cia né gdm nguyén tir
kim loai, nguyén tir cacbon, va khong c6 céac lién két kim loai - cacbon; va chét diét
sinh vat hitu co 13 chét diét sinh vat ma céng thirc ciu tao bao gdm nguyén tir cacbon
va khong c6 nguyén tr kim loai.

Hon nita, chit diét sinh vat c6 thé tuy chon dugc két nang, hép thu hodic hd trg
hodc lién két toan bd hodc mot phén. Mot s6 chét diét sinh vat doc hai hodc kho sir
dung va dugc st dung mdt cach thudn loi dudi dang két nang, hép thu hoic hd trg
hoic lién két. Ngoai ra, két nang, hap thu, h trg hoic lién két chit diét sinh vat c6 thé
dua ra co ché thir hai dé kiém soat tdc do thim ri chét diét sinh vat tir hé phu @ dat

dugce sy phong thich chdm va hi¢u qua kéo dai hon nira.
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Phuong phap két nang, hip thu hodc hd trg hoic lién két chit diét sinh vat
khong c6 gi6i han cu thé dbi voi sang ché. Vi du v& cach thirc ma chét diét sinh vét
dugc két nang c6 thé dugc diéu ché dé st dung theo séang ché bao gdm vién nang hoic
vi nang nhya amino-formaldehyt thanh don va kép hodc polyvinyl axetat-phenolic
thiy phan nhu duge mo ta trong EP 1791424,

Vi du vé céch thirc trong d6 chét diét sinh vt dwoc hip thu, hd tro hogc lién két
c6 thé dugc diéu ché bao gbm sir dung céc phirc chit chi - khach nhu clathrat nhu
dugc mo ta trong EP 0709358, nhya phenolic nhu duge mé ta trong EP 0880892, chit
hap thu nén cacbon nhu cic chit dwgc md ta trong EP 1142477, hodc chét mang rdng
li ti nhu oxit silic v0 dinh hinh, alumin v6 dinh hinh, pseudoboehmit ho#c zeolit dugc
mo ta trong EP 1115282.

Séang ché s& dwogc giai thich dya trén cac vi du sau ddy. Cac vi du 1a dé minh
hoa sang ché nhung khong duge hidu 13 giéi han pham vi ciia sang ché theo cach bét
ky.

Vi du thwe hién sing ché
Diéu ché monome c6 nhém chirc Al hodc A2.

Dimetylaminopropyl metacrylamit (192,1 g), dimetylcacbonat (179,6 g) va
ruou metylic (208 g), dugc dit vao thiét bi phan tmg cao 4p bing thép khong gi. Thiét
bi d4 bit kin dugc dun néng dén 125°C trong 4 gid. Dung dich da ngubi dugc loc va
lam khd trong chén khong sau khi thém rugu metylic (150 g).

Chét 16ng sén sét mau hd phach tao thanh, trimetylaminopropyl metacrylamit
(244,7 g) dugce pha loadng véi xylen (200 g) va dac vao binh day tron 2 L. Cho vao do
& nhiét d0 phong c6 khudy trong thdi gian 30 phut dung dich axit
dodecylbenzensulphonic (244,7 g) trong xylen (200 g), va tiép tuc khudy qua dém dé
tao ra dung dich 3-(metacrylamitopropyl) trimetylamoni dodecylbenzensulfonat
(MATMA-DBSA) trong xylen.

Vidu 1A

Dung dich cic monome gdbm MATMA-DBSA (250,0g), iBoMA (435,2g) va
2,2'-chit khoi mao Azobis-2-metylbutyronitril (AMBN) (4,7g) trong xylen (23,5 g) va
ruou butylic (23,5 g) dugc thém véi tc dd khong dbi trong 5 gid ¢ khudy co vao

thiét bi phan ting pol héa chira xylen (202,1 g) va ruou butylic (202,1 g) dugc duy tri
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¢ 85 d9 C. Khi thém xong, nhiét d§ dugc ting 1én 95°C, va dung dich AMBN (2,4 g)
trong xylen (12 g) va rugu butylic (12 g) dugc thém vao va phan tmg duogc gitt & nhiét
do nay trong 2 gid. Sau d6 hdn hgp phan tmg dugc 1am ngudi d& thu dung dich
copolyme MATMA-DBSA:iBoMA cuda Vi du 1A, dung dich nay dugc cho vao thing
chura. v

Ti s6 mol ctia cac monome duge sir dung dé didu ché polyme nay 1a 20 % mol
monome mudi: 80 % mol isobornyl metacrylat. M&i phan tir monome két hop vao
phan tir copolyme cung cip mot mach nhanh phu.

Vidu 1B

Dung dich cac monome gdbm MATMA-DBSA (250,0g), BMA (278,4g) va chit
khoi mao AMBN (4,7g) trong xylen (23.5 g) va ruogu butylic (23.5 g) dugc thém voi
tbc do khong ddi trong 5 gid c¢6 khudy co vao thiét bj phan g pol héa chira xylen
(123,7 g) va rugu butylic (123,7 g) dugc giit & 85°C. Khi thém xong, nhiét do dugc
tang 1én 95°C, dung dich AMBN (2,4 g) trong xylen (12 g) va rugu butylic (12 g)
duoc thém vao va phan tng duoc gift & nhiét do nay trong 2 gid. Sau d6 hdn hgp phan
trmg dugc 1am ngudi dé thu dung dich copolyme MATMA-DBSA:BMA ciia Vi du 1B,
dung dich nay dugc cho vao thing chira.

Ti s mol cic monome dugc ding dé diéu ché polyme nay 13 20 % mol
monome mudi: 80 % mol butyl metacrylat. M&i phan tir monome két hop vao phén tir
copolyme cung cip mdt mach nhanh phu.

Vidu 1C

Dung dich cdc monome bao gérn MATMA-DBSA (250,0g), iBoMA (217,6g),
BMA (139,2g) va chét khoi mdo AMBN (4,7g) trong xylen (23.5 g) va ruou butylic
(23,5 g) dugc thém véi téc do khong dbi trong 5 gid co khudy co vao thiét bi phan
g pol héa chira xylen (162.9 g) va ruou butylic (162.9 g) dugc gitt & 85°C. Khi
thém xong, nhiét do dugc tang 1én 95°C, va dung dich AMBN (2.4 g) trong xylen (12
g) va rugu butylic (12 g) dugc thém vao va phan Ung dugc giltt & nhiét do do trong 2
gid. Sau d6 hén hop phan mg dugc 1am ngudi dé thu dwoc dung dich copolyme
MATMA-DBSA:iBoMA:BMA cua Vi du 1C, dung dich nay dugc cho vao thung

chira.
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Ti s6 mol cac monome dugc dung dé didu ché polyme nay 1a 20 % mol
monome mubi: 40 % mol butyl metacrylat. Mdi phan tir monome két hop vao phén tir

copolyme cung cAp mot mach nhanh phu

Vi du 2a (Son)

Vi du 2a 1 ché phim phu chdng ha theo séng ché bao gbm hai copolyme.
Copolyme thir nhét 12 copolyme ciia Vi du 1A. Copolyme thir hai 1a copolyme cua Vi
du 1B.

Ché pham phu chdng ha dugc diéu ché bang cach tron céc vat lidu dugce list ké
trong Bang 1 v6i lwgng da néu tinh theo khéi lwong bing cach sir dung thiét bi phan

tan tbc d6 cao dé tao thanh son chéng ha.

Béang 1
Tén Mo ta Thé tich %
mang kho khoi lugng
Dung dich polyme cta Vi du | Chit tao mang 20 11,5
1A
Dung dich polyme ctia Vi du | Chét tao mang 20 11,5
1B
Parafin clo héa (Cereclor 48, Chat héa déo 13,5 5
Ineos Chlor) i
Dong pyrithion (Lonza) Chat diét sinh vét 8 4
Sat Oxit (Bayferrox 130BM) | Bot mau 5 7
K&m Oxit (Larvik) Bot mau 8 12
Pong  Oxit  (American | Chat diét sinh vat 24 40
Chemet) i ,
Sap  Polyamit (Disparlon | Chat Ivu bien L5 2
(A600-020X, Kusomoto
Chemicals))
Xylen Dung mdi 0 7
Vi du 2b (Son)

Vi du 2b (son) 13 ché phim phu chéng ha duoc dwa ra lam vi du so sanh. Ché
phdm nay chi bao gdm mét copolyme: copolyme ciia Vi du 1C. Céc monome tao
thanh copolyme trong Vi du son 2b hoan toan twong tu, va theo ti 1§ twong dbi trong

ty, nhu cdc monome tao thanh hai copolyme trong Vi du 2a (son).
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Ché phidm phi chéng ha dugc diéu ché bing cach tron cac vat lidu duge list ké

trong Bang 2 v6i lugng di néu tinh theo khéi lugng bing céch st dung thiét bi phan

tan toc dd cao.

Bang 2

Tén Mo ta Thé tich % khoi
mang khd luong

Dung dich polyme ctia Vi du | Chat tao mang 40 23

1C

Parafin clo hoa (Cereclor 48, | Chit hoa déo 13.5 5

Ineos Chlor)

Péng pyrithion (Lonza) Chat diét sinh vt 8 4

Sat Oxit (Bayferrox 130BM) | Bot mau 5 7

Kém Oxit (Larvik) Bot mau 8 12

Déng Oxit (American | Chat diét sinh vat 24 40

Chemet)

Sép Polyamit (Disparlon | Chat luu bién 1.5 2

(A600-020X, Kusomoto

Chemicals))

Xylen Dung moéi 0 7

Kiém nghiém chéng ha

V6i kiém nghiém tinh ning chéng ha, mbi loai son cua cic Vi du 2a-2b dugc
phit 1én tAm van ép da dugc son trude véi son 16t chdng gi va cac tAm véan dugc ngam
trong nuée bién tai hai vi tri toan cdu. Mang son dugc danh gia dinh ky vé su gén bam
ctia sinh vat bién gin bam va két qua dugc thé hién trén Bang 3 dudi day.

Trong moi Kkét qué néu dudi day, 0% = hoan toan sach, 100% = bi ha bam toan

bd.
Bang 3
Tong % che phu cta ha
Vi tri Son Vi du 2a Son So sanh Vi
i du2b
Singapore 0 0
(ngdm 12 thang) 14% 63%
Hartlepool 0 0
(ngm 12 thang) 38% 1%
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Két qua kiém nghiém cho thdy ché phim pha bao gbm hai copolyme theo séng
ché (Son 2a) c6 tinh ning chéng ha co ban tdt hon ché phim phi chi bao gdm mot
copolyme (Son 2b).

Piéu nay dang ngac nhién vi, trong ca hai loai son, cdc monome tao thanh (cac)
polyme hoan toan nhu nhau, va c6 cung ti 1€ (20% mol mubdi: 40% mol butyl
metacrylat: 40 % mol isobornyl metacrylat). Khac biét duy nhit giita cac loai son 1a
cach ma cac monome dugc phén bd gitta cac copolyme.

° Trong Son 2a, polyme thtr nhit dugc tao thanh tr mdt nira
monome mudi va toan bd monome isobornyl metacrylat, va polyme th hai
dugc tao thanh tir mdt nira cdc momone mubi va toan bd monome butyl
metacrylat.

Ti 1& mol (dugc thé hién 13 % mol Al: % mol B1: % mol C1) trong
copolyme thir nhét 13 20:80:0.

Ti 1 mol (dugc thé hién 13 % mol A2: % mol B2: % mol C2) trong
copolyme thir hai 1a 20:0:80.

° Trong Son 2b, chi c6 mdt copolyme dugc tao thanh tir 20 % mol

monome mudi: 40 % mol butyl metacrylat: 40 % isobornyl metacrylat.
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YEU CAUBAO HQ

Ché phim pha chéng ha bao gbm:
(a) thanh phin c6 c4c tinh chét diét sinh vét bién,

(b) copolyme thir nhit bao gdm nhéanh cta mach chinh polyme, céc
mach nhénh A1, cdc mach nhanh B1 va tily chon 14 cac mach nhanh C1, va

() copolyme thir hai bao gdm nhanh ciia mach chinh polyme, cac

mach nhéanh A2, cdc mach nhanh C2, va tiy chon 1a cadc mach nhanh B2,

trong do:

cac mach nhanh A1 va A2 c6 thé giéng hoic khéac nhau va bao gdm nhém
mubi khong kim loai;

cac mach nhanh B1 va B2 c6 thé giéng hoic khac nhau va c6 ciu trac -
(Y)n'R3;

cdc mach nhanh C1 va C2 c¢6 thé giéng hoic khac nhau va ¢ ciu tric -
(Y)n"R4;

Y 1a-C(0)-0-, -C(0)-N(R%)-, hoic -O-;

n bang 0 hoic 1;

R®1a H, nhém hydrocacbon héa trj mot, hoic lién két voi R® hodc R%;

R’ 14 nhém hydrocacbon, tily y dugc thé voi mot hodc nhidu cac nguyén tir
khac loai dugc chon tir O, N, S, hoic nhém halogen, trong d6 tong sé nguyén ti
cacbon trong R® va R® trong tirng mach nhanh B1 va B2 1a 5 hodc hon; va

R* 1a nhém hydrocacbon, tiiy ¥ duoc thé v6i mot hodc nhidu cac nguyén tir
khéc loai dugce chon tir O, N, S, hodc nhom halogen trong dé téng s6 nguyén tir

cacbon trong R* va R® trong timg mach nhanh C1 va C2 thay dbi tir 1 dén 4;

va trong d6:

ti s0O mol S6 mach phu B trong copolyme thir nhat
s0 mach phy B1+ s6 mach phu C1
> ti s0 mol S6mach phy B2 trong copolyme thir hai.

s0 mach phu B2+ s6 mach phu C2
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2. Ché phdm phu chéng ha theo diém 1, trong d6:

R’ 14 alkyl mach théng, nhanh hodc vong hoic aryl, tly y dugc thé véi mot
hodc nhiéu céc nguyén tir khéc loai dugc chon tir O, N, S, hodc nhém halogen,
trong do téng sd nguyén tir cacbon trong R® va RS trong trng mach nhanh B1 va

B2 14 5 hodc hon; va

R* 1a nhém alkyl mach thing, nhanh hodc vong, tiy y duge thé véi mot
hodc nhidu cic nguyén tir khac loai dugc chon tir O, N, S, hodc nhém halogen
trong d6 téng sb nguyén tir cacbon trong R* va R® trong ting mach nhénh C1 va

C2 thay dbi trong pham vi tir 1 dén 4.

3. Ché phim pha chéng ha theo diém bét ky trong sb cic diém trén, trong d6
nhém mubi khong kim loai trén cdc mach nhanh Al va A2 bao gém cac cation dugc
chon tir cadc nhém amoni bac bbn hodc phosphoni bac bdn, va céc anion dugc chon tix
phan du anion clia di anion axit c6 nhém hydrocacbon béo, thom, hogc alkaryl hodc

anion halogenua.

4. Ché phim phu chdng ha theo diém bét ky trong sb cac diém trén, trong d6 cac
nhém mubi khong kim loai trén cdc mach nhanh Al va A2 1a cdc nhom amoni bac
bdn hoic cac nhém phosphoni bac bdn lién két v&i mach nhanh cia polyme, cdc nhém
bac bén duge trung hoa bai phin du anion ctia dbi ion axit c6 nhém hydrocacbon béo,
thom, hodc alkaryl.
5. Ché phdm phui chéng ha theo diém bét ky trong s cac diém trén, trong d6 céc
mach nhanh A1 va A2 c6 cdu trac: -(Y),-R'-ZHR?0

trong do:

Y 13-C(0O)-O-, -C(0O)-NH-, -O-;

n bing 0 hodc 1;

R' 14 alkylen héa trj hai c6 2 hodc 3 dén 12 nguyén tir cacbon, Z 1a nhém

amoni bac bbn hoic nhém phosphoni bac bén va R? 1a phin du anion cua déi ion

axit c6 nhém hydrocacbon béo, thom, hodc alkaryl.
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6. Ché phim phu chéng ha theo diém tir 3 dén 5, trong d6 phan du anion cua dbi
ion axit ¢c6 nhoém hydrocacbon béo, thom, hodc alkaryl bao gdm it nh4t 6 nguyén tir

cacbon.

7. Ché phdm phi chdng ha theo cac diém tir 3 dén 6, trong d6 dbi ion c6 6 dén 50
nguyén tir cacbon.

8. Ché phidm pha chéng ha theo diém bt ky trong sb cac diém trén, trong d6

copolyme thir nhit va copolyme thir hai 13 cic copolyme poly(met)acrylat hodc

poly((met)acrylamit.
9. Ché phdm phii chéng ha theo diém bét ky trong sb cac diém trén, trong d6 ti s6
mol 30 mach nhdnh B1 trong copolyme thit nhit 16n hon hodc

s6 mach nhanh B1 + s mach nhanh C1

bang 0,50, va ti s6 mol 86 mach nhanh B2 trong copolyme th hai
& s6 mach nhanh B2 + s6 mach nhanh C2 g copoly
nho hon 0,50.

10.  Ché pham phu chéng ha theo diém bét ky trong sb cac diém trén, trong d6 ti s6
56 mach nhdnh Bl
s6 mach nhanh B1 + s§ mach nhénh C1

bang 0,60, va ti s6 mol s0 mach nhanh B2 trong copolyme tht hai
g s6 mach nhanh B2 + s6 mach nhanh C2 g copoly
nho hon 0,40.

mol trong copolyme thi nhit 16n hon hodc

11.  Ché phim phu chdng ha theo diém bt k¥ trong sé cac diém trén, trong d6 :

% mol ctia cdc mach nhanh A1l: % mol cia cac mach nhianh B1: % mol cua

cac mach nhanh C1 trong copolyme thir nhét 14 5-50: 50-95: 0-45, va

% mol clia cdc mach nhanh A2: % mol cia cac mach nhanh B2: % mol cua

cac mach nhénh C2 trong copolyme thit hai 1a 5-50: 0-45: 50-95,

trong d6 % mol trong copolyme thir nhit dwgc tinh trén téng s mach
nhanh A1+B1+C1 va % mol trong copolyme thir hai duoc tinh trén tdng s mach
nhanh A2+B2+C2.

12.  Ché phdm phii chdng ha theo diém bit ky trong s6 céc diém trén, trong d6 R3
13 nhém alkyl mach thing, nhanh hozc vong hoic aryl, thy ¥ duoc thé véi mot hodc
nhiéu céc nguyén tir khac loai dugc chon tir O, N, S, hodc nhom halogen, trong d6
téng s6 nguyén tir cacbon trong R3 va R6 trong tirng mach nhanh B1 va B2 thay dbi
trong pham vi tir 5 dén 40, wu tién hon 1a 5 dén 25.
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Ché phadm phu chéng ha bao gdm:
(a) thanh phan c6 c4c tinh chét diét sinh vét bién,
(b) copolyme thir nhit, va
(c) copolyme thir hai khac v6i copolyme thir nht,

trong d6 copolyme thtr nhét c6 thé thu dugc tir it nhit cdc monome ¢6 cdng

thie (I), cac monome c6 cong thire (II) va tiy chon cac monome cé cong thirc
(IIT); va copolyme thir hai c6 thé thu dwgc tir it nhit cac monome c¢6 cong thire (I),
cac monome c6 cong thirc (III) va tiy chon cdc monome c6 cong thic (II), trong
do:

cac monome c6 cong thirc (I) ¢6 cong thirc chu tao CH,=C(R®)-Y-R'Z™
R? (-);

cac monome c6 cong thirc (IT) cé cong thire chu tao CH2=C(R5 )—Y-R3 ;

cac monome c6 cong thire (I1T) ¢6 cong thirc ciu tao CH,=C(R®)-Y-R*;

trong do:
R’ 1a H hogc CH;,
Z 13 nhém amoni bac bbn hodc nhém phosphoni béc bdn;
Y 14 —-C(0)-0O-, -C(O)-NH-, -O-;
R'1a alkylen hoa trj hai c¢6 2 hoic 3 dén 12 nguyén tir cacbon;

R’ 14 phén du anion ciia d6i ion axit c6 nhém hydrocacbon béo, thom,

hodc alkaryl;

R? 12 nhém hydrocacbon, tiy y dugc thé v6i mot hogic nhidu cac nguyén
tir khac loai dugc chon tir O, N, S, hodc nhém halogen, trong d6 téng sb
nguyén tir cacbon trong R® va R’ trong ciing monome 13 5 hodc hon; va

R* 12 nhém hydrocacbon, ty y dugc thé voi mot hodc nhidu cac nguyén
t& khac loai dugc chon tir O, N, S, hodc nhom halogen, trong d6 téng s6
nguyén tir cacbon trong R* va R trong cing monome thay dbi trong pham vi tir
1 dén 4.
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14.  Phuong phap tao cho nén tinh ning chéng ha trong mdi truong nudc bing

cach:

(@  cung cAp ché phdm phii chéng ha nhu duge xac dinh trong céc

diém tir 1 dén 13,
(b)  pht ché phim phu 1én nén,
(¢)  dé ché phim phu déng rén @& tao thanh 16p phu,

(d)  dit nén trong nén dugc phi trong moi trudng nudc.
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