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(57) Séang ché dé cap dén chat phan tan dang nudc thu duoc bang quy trinh bao gém cac

budc (a) diéu ché copolyme axit (A) bang cach dong trung hop goc cua cac monome bao

gom: (al) it nhat mot axit béo chua bao hoa, (a2) it nhat mot monome etylen chua bao hoa
chﬁ:a it nhdt mot nhoém axit hodc nhom c6 kha niang hinh thanh nhém axit, (a3) it nhat mot
monome etylen chua bdo hoa khéc (al) va (a2), (b) trung hoa toan bd hodc mot phan nhoém
copolyme (A) va hoa tan trong nudc, (c) dong tring hop trong dung dich thu duoc ¢ budce

(b) hdn hgp monome khac véi hdn hop monome ciia bude (a) dé tao thanh copolyme (B).

Sang ché cling dé cap dén hdn hop dua trén chat phan tan nay, dic biét 1a két hop boi alkyt

kho oxy hoa.
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Linh vue kj thudt ciia sang ché

Sang ché d& cap dén chét phan tin dang nude ciia hé lai axit béo acrylic, sing ché
cing d& cip dén phwong phap dé didu ché va st dung chét nay.

Hop chét phan tan dang nudc theo sing ché thich hop lam chat phu hodc chat két

dinh cho cac tng dung chét phu trang tri va bao v¢ trén nhicu loai nén.

Tinh trang k¥ thuit cia sang ché

Trong nhiéu ing dung kién tric (vi du: 16p phi gb (bién mau, vét ban), son phu kim
loai, v.v.) nhua acrylic dang nu6c hodc nhya styren-acrylic dwoc st dung vi tinh 6n dinh
héa hoc cao, kha ning chiu thoi tiét tot va kha ning chdng nuge, VOC thip va tong hc_yp dé
dang thong qua tring hgp nhil twong gbc.

Mit khac, cac nhua alkyt dua trén axit béo chua bdo hoa cling thuong dugc st dung
trong cung ung dung do do bong cao, nén v tinh thdm mau t&t mic du do bén hoéa hoc va
chiu thoi tiét cua ching thudng yéu hon so véi tinh chit twong g cla cac loai nhya
acrylic. Ngoai ra, viée két hop céc axit béo khd hogc dau thue vat kho vao trong nhya alkyt
cho phép 1am oxy héa khd va déng rén nhya thu duge sau khi tao thanh mang.

HEé lai dua trén axit béo hodc cac chit din xuit axit béo va nhya acrylic hodc nhwa
styren-acrylic dd dugc bdc 19 trong cac gidi phap k¥ thuat da biét. Nhimg hé nay s& dugc goi
ngén gon 1a céc hé axit béo acrylic.

Sang ché US 4073758, US 4122052, WO 92/14763 va US 2010/0261840, cac axit
béo hoiic rugu chua bio hoa duge ghép nhu cic nhom trén copolyme bdi phan ng este hoa
trén nhém dong phan ng glycidyl, axit cacboxylic hodc con ¢6 mit trén mach copolyme
chinh. Céc copolyme nay sau dé ¢6 thé dwgc sir dung 1am chit nhii hod cho qua trinh tring

hop nhil trong ciia monome vinyl.
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Trong sang ché EP 0305795, nhua (B) dugc sir dung 1am chét nhii ho trong qua
trinh dong tring hop cic monome vinyl. Nhua (B) 13 chét nhii hod polyme bao gém mach
copolyme chinh chita nhya alkyt ghép.

Sang ché US 5434215 lién quan dén chit phan tan polyme dung dich nudc két hop
sap. Su trung hgp nhil twong cia monome dugc thuc hién trong sy c6 mit cua sap, khong
lién két cong hoa tri véi mach polyme chinh.

Céc hé lai cua cac giai phap k¥ thuat da biét chi yéu thiéu tinh dn dinh héa hoc do
cac phén tr axit béo khéng bi ghép vao mach polyme chinh hodc nhay cdm véi thiy phén.

Nhimng hé nay khong c6 kha nang chiu nude tt va thoi tiét tét.

Ban chit k§ thuat ciia sang ché
Do d6, muc dich clia sang ché dé phat trién chét phén tan dang nuéc méi cta cac hé
lai axit béo acrylic khic phuc cac nhugc diém trén.
Do d6, sang ché dé xuét chét phan tan dang nuéc thu duge bang quy trinh bao gom
cac budc sau:
(a) diéu ché copolyme axit (A) c6 chi sb axit khi tiép xtic v6i nudc it nhét 140
mg KOH/g bang cach ddng tring hop gbc cic monome bao gom:
(al) it nhit mot axit béo chua bdo hoa,
(a2) it nhit m6t monome etylen chua bdo hoa c6 chira it nhat mot nhoém
axit hodc nhom cé kha nang tao thanh mot nhém axit khi tiép xuc voi
nudc,
(a3) it nhat m6t monome etylen chua bdo hoa khac khac bi¢t véi (al) va
(a2),
(b) trung hoa toan bd hoic mot phan cac nhém axit ciia copolyme (A) va hoa
tan no trong nude dé tao thanh copolyme duge trung hoa toan bd hoic mot
phén (A)
(c) ddng tring hop trong dung dich thu dugce & budc (b) it nhat mot hén hop
monome khac véi hdn hop monome ciia budce (a) dé tao thanh copolyme

B).
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Sang ché ciing dé cap dén mot quy trinh diéu ché ché phim phén tan dang nudc bao
gdm céc budc sau:

(a) didu ché copolyme axit (A) c6 chi s6 axit khi tiép xuc véi nudc it nhit 140
mg KOH/g bing cach dong tring hop gbc cac monome bao gom:
(al) it nhat mot axit béo chua bdo hoa,
(a2) it nhat mot monome etylen chua bdo hoa c6 chira it nhit m6t nhém
axit hodc nhém c6 kha ning tao thanh nh(')rﬁ axit khi tiép xuc véi nudce,
(a3) it nhat mdt monome etylen chwa bdo hoa khac khac biét véi (al) va
(a2),

(b) trung hoa toan bg hodc mot phan cic nhém axit cia copolyme (A) va hoa

tan no trong nudc dé tao thanh copolyme (A) dugc trung hoa toan bo hodc

mdt phan
(©) dong tring hop trong dung dich thu dugc & bude (b) it nhét mot hén hop

monome khac v6i hdn hgp monome cua budce () dé tao thanh copolyme

(B).

MO ta chi tiét sang ché

Axit béo chua bdo hoa (al) duge két hop trong copglyme axit (A) qua cac lién két
cacbon-cacbon.

"Chit phan tan dang nuéc" & ddy co nghia 1 cac hat polyme phén tén trong moi
trrong nudce lién tuc.

_ Trong sang ché nay "monome etylen chua bdo hoa" c6 nghia 12 monome c6 it nhét

mbt lién két cacbon-cacbon c6 thé tién hanh tring hop gbe. |

Tién t6 "(met)acryl" khi dugc si dung dé x4c dinh cac hop chit cta sang ché bao
gdbm ca "acryl" va "metacryl" va dé cap dén cac hop chit chtra it nhit mdt nhém
CH,=CHCOO- hoic nhém CH=CCH3COO-, ciing nhu céc hdn hop cia ching va hdn hop
cac hop chét nhur vay.

"Hé lai axit béo acrylic" c6 nghia 1a h¢ lai dua trén axit béo hodc cac chét din xuét

axit béo va (met)acrylic hodc (met)acrylic va cac dan xuét styren.
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Copolyme (A) dugc diéu ché & budc (a) c6 thé 13 mé6t copolyme ngiu nhién, xen ké
hodc khéi. Tt nhit 13 mot copolyme ngau nhién.

Pdng tring hop trong budc (a) difn ra bang phuong phdp dong tring hop gbc.
Phuong phap nady c6 thé tién hanh theo cach dugc biét dén voi nguoi ¢6 hiéu biét thong
thuong trong linh f/uc bing céc phuong phap thong thuong, cu thé 1 bing qua trinh tring
hop gdc bang cach st dung cac chit khoi mao gbe nhiét. Vi du vé cac chét khoi mao gbc
nhiét thich hgp bao gdm peroxyt, chang han nhur benzoyl peroxyt hodc di-tert-butyl peroxyt,
cac hop chét azo, nhu azo-bis-isobutyronitril, va cac chét tuong tu. Cac chét khoi mao nhiét
6 thé dugce st dung, vi du, véi cac lugng tu 0,01 dén 5,0% trong luong clia monome bat
dAu, t6t hon 12 tir 2,0 dén 5,0% trong lugng.

DPé dat duoc sy kiém soat tot vé trong lugng phan tir va su phan bd cua né, mot chét
chuyén mach, t6t hon 13 loai mecaptan, nhu n-dodexylomecaptan, tert-dodecanethiol, iso-
octyl-mecaptan, n—oétylmecaptan, n- butyl- 3-mecapto propionat hodc loai cacbon
halogenua, nhu cacbotetra-bromua, brom-clorometan, cling c6 thé dugc thém vao trong qué
trinh phan tng. Chét chuyén mach thuong duoc st dung véi lugng 1én dén 5% trong lugng
clia cic monome duge st dung trong qué trinh ddng tring hop ciia budc (a).

Qua trinh ddng trang hop ciia bude (a) thuong dugc thuc hién & nhiét do tir 60 dén
180°C, tdt hon trong khi quyén khi tro. Mot dung méi hitu co c6 thé dugc sir dung. Tuy
nhién qua trinh dong tring hop ciia budc (a) thudng dién ra khi khdng c6 mot lugng déng
ké dung méi hitu co, thuong dusi 1% trong lugng cia dung moi so v6i téng sd chat phan
tmg, t6t hon 1a dudi 0,2% trong lugng. Trong tredng hop mot dung mdi duge st dung &
budce (a), n6 duoc ldy ra trong chan khong sau khi hoan thanh phén tng.

Qué trinh ddng trung hop thudng dwoc thuc hién cho dén khi bién ddi monome it
nhét 12 97%, dugc dinh luong boi ham luwgng chit rin phan tng theo DIN EN ISO 3251.

Hdn hop monbme duoc sir dung trong budc (a) thuong bao gdm cic monome (al),
(a2) va (a3).

Axit béo chua bdo hoa (al) 12 hop chit hydrocacbon chira it nhdt mot nhém axit
cacboxylic v mdt chudi béo co it nhét 6 nguyén tir cacbon, chua it nhét mot lién két

cacbon-cacbon. Chudi béo tét hon 1a ¢6 it nht 8 nguyén tir cacbon va khong qua 40 nguyén
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tir cacbon. Axit béo chua bdo hoa (al) thong thudng 1a mot axit monocacboxylic béo chua
bao hoa co nguén géc tir chét béo dong vat, thuc vat hoac dau sap.

Céc axit béo chua bdo hoa thich hop (al) bao gdm axit béo dau gb thong, axit béo
ban, axit béo cutin, axit béo dau thuc vat va cac hdn hop thong thuong cia chung. Céc axit
béo chua bdo hoa (al) duoc uwu tién sir dung riéng trong sang ché nay hoic & dang hdn hop
bao gbm axit béo dau gd thong, axit béo bin, axit béo dau lénh, axit béo ddu dau nanh, axit
béo dau hat cai, axit béo dau cai dau, axit béo diu huéng duong, axit béo dau dliu, axit béo
dau thau dau, axit béo diu rum, axit béo hat cdy gai dau, axit béo dau 6c ché, axit béo dau
hat thubc phién, axit béo dau ngo, axit béo dau hat bong, axit béo diu mu tat, axit béo dau
oitici;:a, axit béo dau dau phong, axit béo dau tia t0, axit béo dau cao su, axit béo dau ving,
axit béo dau trdu va cac chét trong t, ma bao gdm mét luong dang ké cac lién két doi lién
hop hoac khéng lién hgp. Cac axit béo chura bdo hoa (al) tét hon nita 14 c6 chi s6 it it nhit
14 50 theo tiéu chudn DIN 53241 T 1, c4c axit béo ot hon 1a c6 chi sb i6t it nhdt 12 100. Tét
nhit 12 axit béo diu dau nanh, axit béo dau lanh, axit béo dau gd théng va hdn hop cia
ching. Chung duoc str dung don 16 hoic két hop véi cac loai khac nhu axit béo chua bio
hoa (al) nhu moé ta & trén.

Monome etylen chwra bdo hoa (a2) phii hgp trong sang ché 1a mot hop chét bao gdbm
it nhit mot nhom axit hodc nhém c6 kha nang tao thanh rﬁ(f)t nhom axit khi tiép xuc voi
nude va it nhat mot nhém etylen chua bao hoa. Nhom c6 kha néng tao thanh mdt nhom axit
¢6 nghia 13 bit ky nhém nao nhu céc anhydrit va cac este c6 thé din t6i su tao thanh cua
mdt nhom axit khi tiép xuc véi nude trong cac diu kién thich hop. Este c6 thé din dén su
tao thanh mot nhom axit khi tiép xac voi nude thuong 1a cac este duge hoat hoa dién hinh
nhu -C(=0)-0O-R, trong d6 R 13 nhém hoat hoéa thu hdi electron nhu N-hydroxysuxinimid
hoic twong tu. Nhimg nhém nay c6 thé duoc chuyén thanh cac nhém axit bing cic phuong
phap thong thudng dugc biét dén bdi ngudi c6 chuyén mén. Khi c6 mit, cac nhém nay duge
bién dbi trong cac nhom axit & cudi budce (a) hodc trong bude (b).

Cic monome thich hop (a2) bao gdm axit (met)acrylic, axit -
cacboxyetyl(met)acrylat, axit crotonicic, axit maleic, axit fumaric, axit itaconic, axit
mesaconic, axit metylenemalonic, a%i citraconic va Icéc anhydrit cua chung, 4-

metacryloyloxyethyl trimellitat anhydrit, ester N-hydroxysuxinimid axit (met)acrylic, axit 2-
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(met)acrylamido-2-metylpropanesulfonic, axit (met)acrylamitosulfonic, axit vinylsulfonic,
axit allylsulfonic, axit vinylphosphonic, axit allylphosphonic va hdn hgp cua ching.
Monome (a2) tt hon 13 axit (met)acrylic, axit crotonicic hodc hdn hop cia ching, tot hon
nia 13 axit (met)acrylic, t6t nhét 1a axit acrylic.

Céc monome etylen chua bdo hoa (a3) c6 thé 1a bat ky hop chit etylen chua bdo hoa
¢6 khé ning tring hop bang cach tring hop gde duoc biét dén véi ngudi c6 hidu biét trung
binh ma khac véi (al) va (a2).

Vi du vé& c4c monome nhu vay bao gém céc din xuét styren nhu styren, vinyltoluon,
alpha-metylstyren, etylstyren, isopropylstyren, tert-butylstyren, 2,4-dimetylstyren,
dietylstyren, o-metyl-isopropylstyren, chlorostyren, fluorostyren, iodostyren, bromostyren,
2,4-hyunostyren, hydroxystyren, nitrostyren, phenylstyren. |

Céac monome (a3) ¢6 thé duoc Iya chon tir cac este ciia axit (met)acrylic va crotonicic
v6i con mach théng hodc tudn hoan bdo hoa chua tir 1 dén 20, t6t hon nira 13 tir 1 dén 14
cacbon trén nhém alkyl hodc xyclic. Cac vi du bao gdm nhung khong gi6i han céc
alkyl(met)acrylat nhu metyl(met)acrylat, etyl (met)acrylat, propyl (met)acrylat, butyl
(met)acrylat, pentyl (met)acrylat, héxyl (met)acrylat, heptyl (met)acrylat, octyl (met)acrylat,
nonyl (met)acrylat, dexyl (met)acrylat, undexyl (met)acrylat, dodexyl (met)acrylat, tridexyl
(met)acrylat, tetradexyl (met)acrylat va isobornyl (met)acrylat. Cdc monome (a3) cling c6
thé dugc lua chon trong cac heterocyclic (met)acrylat vi du nhu tetrahydrofurfuryl
(met)acrylat. Cic monome (a3) ciing ¢ thé dugc Iya chon tir (met)acrylat nhém chirc nhu
(met)acrylat nhém chirc epoxy, cu thé 1a glycidyl (met)acrylat, va céc (met)acrylat nhom
chitc hydroxyl, nhu hydroxyalkyl (met)acrylat. Mot s6 vi du khong han ché 13 hydroxymetyl
(met)acrylat, hydroxyetyl (met)acrylat, hydroxypropyl (met)acrylat, hydroxybutyl
(met)acrylat, hydroxypentyl (met)acrylat, hydroxyhexyl (met)acrylat, hydroxyheptyl (met)
acrylat, hydroxyoctyl (met)acrylat, hydroxynonyl (met)acrylat, hydroxydexyl (met)acrylat,
hydroxyundexyl (met)acrylat, hydroxydodexyl (met)acrylat, hydroxytridexyl (met)acrylat,
hydroxytetradexyl (met)acrylat.

Cac monome c6 nhoém chﬁé khé dung thém nira (a3) bao gdm (met)acrylamit, vinyl
axetat,  (met)acrylonitril,  N-vinylfocmamid, = N-vinylpyrrolidon, = N-butoxymetyl

(met)acrylamit, N-metylol (met)acrylamit va cdc monome c6 chira bén canh nhém trung
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hop nhu vinyl, nhém (met)acrylamit hodc (met)acryl cling 12 nhém xeton, nhu diaxeton
(met)acrylamit; nhém axetoxy axeto, nhu axetoaxetoxyetyl (met)acrylat hodc nhom ureit
(con goi 1a nhém 2-Oxo-1-imidazolidinyl), ching han nhu N-(2-(met)acryloyloxyetyl)-
etylen-ure (con dugc goi la 2-(2-Oxo-1-imidazolidinyl)etyl (met)acrylat) hodc ureit
(met)acrylat). Hon hop cuia bat ky monome dugc liét ké nao bﬁng c6 thé duoc sir dung.

Céac monome wu tién (a3) dugc sir dung trong sang ché nay 1 styren, vinyltoluon,
alpha-metylstyren, etylstyren, (met)acrylamit, diaxeton (met)acrylamit, isobornyl
(met)acrylat, metyl (met)acrylat, etyl (met)acrylat, propyl (met)acrylat, butyl (met)acrylat,
penty.l (met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat, octyl (met)acrylat, vinyl axetat
(met)acrylat, ureit (met)acrylat va hdn hop ctia ching.

Céac monome dugc wu tién nhét (a3) duoc st dung trong budc (a) ciia sang ché 1a
styren, alpha-metylstyren, (met)acrylamit, diaxeton (met)acrylamit, isobornyl (met)acrylat,
metyl (met)acrylat, va hdn hop cua ching.

T6t hon nita, cic monome (a3) dugc sir dung trong bude (a) clia sang ché 14 nhimg
chit c6 nhiét do chuyén pha thily tinh (Tg) ciia polyme ddng nhét ciia chung it nhat, t6t hon
1a cao hon 50°C nhu styren, alpha-metylstyren, (met)acrylamit, diaxeton (met)acrylamit,
isobornyl (met)acrylat, metyl metacrylat, va hdn hop cia chting.

Copolyme (A) thuong dugc 14y tir:

5 dén 50% trong lugng ciia axit béo chua bao hoa (al),

5 dén 90% trong lugng ciia monome etylen chwra bio hoa (a2),
5 déﬂ 80% trong lugng clla monome etylen chua bdo hoa (a3),
dura trén tong (al), (a2) va (a3).

Theo mot phuong an cia sang ché, tong (al), (a2) va (a3) 12 100% trong hrong.

Luong axit béo chua bdo hoa (al) dugc sit dung dé diéu ché copolyme (A) tbt hon 1a
it nhat 12 10% trong luong, tdt hon nita 12 it nhit 15% trong lugng va t6t hon 1a khong vugt
qué 45% trong lugng, tot hon nita 1 40%, t6t nhat 12 39% trong lugng.

Lwong monome etylen chura bdo hoa (a2) dugc sir dung dé diéu ché copolyme (A) tdt
hon 12 it nhit 7% trong lugng, tot hon nira 13 it nhat 10% trong lwong va tét hon 14 né khong

vuot qua 80% trong lugng, t6t hon 13 60% trong hrgng.
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Luong monome etylen chua bdo hoa (a3) dugce sir dung dé didu ché copolyme (A) tot
hon 14 it nhét 10% trong luong, tdt hon nita 13 it nhit 15% trong luong va tdt hon 13 no
khong vuot qué 75% trong luong, t6t hon 13 70% trong luong.

Copolyme (A) thu dugc theo bude (a) cla sang ché cin c6 chi sb axit khi tiép xac véi
nuée it nhit 140 mg KOH/g, tét hon 14 it nhit 150 mg KOH/g, tt hon nira 1a it nh4t 161 mg
KOH/g va tét nhét 14 it nhit 170 mg KOH/g. Dic biét tét hon 1a copolyme (A) ¢6 chi sb axit
it nhat 180 mg KOH/g. Chi sb axit thong thudong khong vuot qué 400 mg KOH/g, t6t hon 1a
300 mg KOH/g, tét hon nita 1a 280 mg KOH/g, t6t nhat 12 270 mg KOH/g. Chi s axit thong
thuong duoc xac dinh theo tiéu chuin DIN EN ISO 2114. Monome (al) v monome (a2)
chita cdc nhém axit hodc cac nhém c6 kha nang tao thanh rhém axit khi tiép xtc véi nuéce
g6p phén tao ra chi sé axit cia copolyme (A).

Copolyme (A) c6 trong lugng phéan t trung binh it nhét 12 2000 Da, tét hon it nhét 1a
3000 Da. Trong lugng phéan t trung binh thong thudng khong vugt qua 20000 Da, t6t hon
12 15000 Da dugc xac dinh theo tiéu chudn DIN 55672-1.

Nhiét d6 chuyén pha thuy tinh (Tg) cta copolyme (A) tét hon it nhit 14 0°C, tot hon
nita 12 it nhét 35°C nhu dugc xac dinh theo DIN EN 61006.

Trong budc (b) ciia sang ché, cac nhém axit ctia copolyme (A) thu duge & bude (a)
duoc trung hoa hoan toan hodc mot phn véi chat trung hoa va copolyme dugc hoa tan
trong nudc. Hoan toan hodc mot phén dugc trung hoa trong sang ché nay nghia 13 tht ca
hodc it nhat 1a mot phﬁn cuia cac nhém axit ¢ trong copolyme (A) duge trung hoa bdi mot
hop chét bazo.

Vi du cta céc’chét trung hoa c6 tac dung trung hoa copolyme (A) 12 amoniac, amin
va cac hydroxyt v co. Cac hydroxyt vo co vi du 1a natri hydroxyt hodc kali hydroxyt. Vi du
v& cac amin thich hop 13 cac chit amin chinh, thi cip, bac ba, amin ¢6 vong va cac hdn hop
cta ching. Vi du cta cac amin nhu vay 1a cac alkylamin chinh, tha cip hoic bac ba nhu
metyiamin, dimetylamin, trimetylamin, etylamin, dietylamin, trietylamin, ethanolamin,
diethanolamin, triethanolamin, cidc amin c6 vong nhu pyridin, piperidin, piperazin hodc
turong ty. Chét trung hoa wu tién 12 amoniac.

Dung dich cua it nhét copolyme dugc trung hoa mot phan (A), thuong duge didu ché

bang cach tron copolyme (A) thu duge & budc (a) va dung dich nudc/chat trung hoa & nhiét
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do it nhét 20°C, t6t hon 12 it nhét 40°C, t6t hon nita 1a it nhat 50°C. Nhiét 6 thuong khong
vuot qua 90°C, t6t nhit 1a 85°C, tot hon nira 13 80°C.

Luong copolyme (A) va luong nuéc/chét trung hoa thuong dugc lya chon dé tao ra
dung dich cia copolyme dugc trung hoa it nhit mot phin (A) trong nuéc it nhét 5% trong
lwong, tot hon 14 it nhit 15% trong luong va t5t hon nita 13 it nhit 20% trong lugng. Lugng
copolyme (A) trong dung dich dugc xac dinh theo DIN 55671.

~ Luong chét trung hoa trong hdn hop duge chon dé tao ra mirc d6 trung hoa mong
mudn cla cac nhom axit ¢6 trong copolyme (A). Mirc do trung hoa thuong duge dinh nghia
13 ty 18 phén trim cic nhém axit trung hoa trong copolyme (A). Muc dd trung hoa théng
thudng it nhét 1a 30%, tdt hon 1a it nhat 60% va t6t hon nita 13 it nhit 70% dya trén téng s
céc nhém axit c6 trong copolyme (A) khi tiép xic vé6i nude. Téng s6 nhém axit lién quan
dén cac nhom axit co nguén gbc tir monome (al) va monome (a2) chira cac nhom axit hodc
cac nhém cé kha ndng tao thanh mot nhom axit khi tiép xtic v6i nudc.

Hén hgp cuia copolyme duge trung hoa it nhit mot phin (A) va hop chét nude/chit
trung hoa duge tron cho dén khi thu duge dung dich dong nhit.

Dung dich thu duoc & bude (b) thuong c6 do pH it nhat 1a 7,0, tét hon it nhat 1a 7,3.
D6 pH thong thuong khong vuot qué 9,0, t6t hon 13 8,5.

ft nhit mot phan clia cac nhom axit clia copolyme (A) c6 thé dugc st dung trong mot
phan img este hoa voi nhua alkyt dé ghép cac phan tir alkyt trén mach chinh copolyme (A).
Tuy nhién, tét hon 1 khong c6 phfm phén ti alkyt dugc ghép bdi este hda trén copolyme
(A) cta sang ché.

Trong budc (c), hdn hgp monome khac véi hdn hgp monome cia budc (a) duoc
ddng tring hop bang dong tring hop nhil turong trong dung dich nude thu dugc & budc (b)
dé tao thanh copolyme (B).

Qué trinh tring hop nhii twong duoc biét dén véi ngudi co hiéu biét trung binh trong
linh vuc. Chung thuong dugce phén biét boi thuc té 1a trung hop gbc ciia cac monome etylen
chura bao hoa dugce tién hanh trong pha nuéc va véi su ¢6 mit ciia cac chit khoi mao gdc va
cac chit hoat dong bé mit. Cac thanh ph?m duoc dé cap co thé duoc dua vao trong qué trinh

tring hop nhil trong theo nhidu cach khéc nhau.
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Khi copolyme b3o hoa mdt phan hoidc hoan toan (A) clia sang ché dugce st dung
trong qua trinh trung hgp nhil tuong, kha ndng nhii tuong tt ctia copolyme nay thuén lgi
1am cho su hién dién cua cac chit hoat dong bé mat bd sung 13 khong can thiét. "Chét nhii
hod" hodc "chét hoat dong bé mit" c6 nghia 12 hop chét 1am giam thé hidu giita hai chét
long hoac giita chét long va chét rdn. Chét nhil hod hodc chét hoat dong bé mit c6 thé 1a
chét khong ion nhur alkyl hodc cac chit din xuét ethoxyl héa alkyl phenol, anionic nhu mudi
cua alkyl sunfat, phophat hodc sulfonat hodc cation nhu cac mudi amoni bac bdn ciia alkyl
amin.

Thong thuong, phin chinh ctia pha nudc duge dua ra &ao d4u va mot phan ciia nudce
c6 thé duge thém vao trong phan tmg theo cac cach khac nhau nhu & dang cia dung dich
khoi mao gdc hodic monome trudc khi nhii trong.

Budc ddng trung hop nhii trong (c) ctia sang ché c6 thé duge thyuc hién trong pham
Vi nhiét d6 rong. Thong thuong, dung dich copolyme dugc trung hoa mdt phén hodc toan by
(A) thu dugce ¢ bude (b) duge lam néng & nhiét do dao dong tir 30 dén 99°C.

Chét khoi mao gbc thudng dugce thém vao dung dich & dang tinh khiét hoic trong
dung dich nudc ciing mét lan, hodc cho lién tuc hoic gia ting trong thoi gian phan img.

Céc chit khoi mao thich hop thudng 1a cac hop chit khoi mao gbc tan nhiét tan trong
nuéc nhu hydrogen peroxyt, axit peraxetic, axit perbenzoic va persunfat nhu kali
peroxodisunfat hodc amoni peroxodisunfat, perphosphat, peroxycacbonat va hydroperoxyt
nhu tert-butyl hydroperoxyt. Cac chét khoi mao thich hop khac 1a cac hé khir oxy hoa. Vi dy
v& cac hé khir oxy hoéa thich hop 14 natri persunfat/natri ’fomandéhyt sunfoxylat, cumen
hydroperoxyt/natri metabisunphit, hydrogen peroxyt/axit ascorbic, tert-butyl hydroxyt/axit
ascorbic va sulfur dioxyt/amoni persunfat. Ciing phu hop 1a céc hop chét azo nhu 4,4'-
azobi.s(axit xyanopentanoic) hodc 2,2'-azobis (isobutylonitrile). Cling ¢6 thé st dung cac
chit khoi mao thich hop khac. Chit khoi mao thudng duge st dung v6i lugng gitra 0,01 va
5,0% trong luong so voi chét phén tan. Lugng dugc sir dung t5t hon tir 0,01 dén 2,0% trong
lugng.

Sau khi thém it nhit mét phan cta chit khoi mao gdc, hdn hgp monome clia bude (c)
c6 thé dugc dua vao dang tinh khiét hodc nhu 1a mét chit nhil twong trong nuéce. Ngoai ra,

chét khoi mao gbc c6 thé duge thém vao hdn hgp monome. Uu diém cta qua trinh theo
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sang ché nay 14 n6 cho phép phan tmg tring hop nhii twong rat d& dang va nhanh chéng, ma
khong can bt ky budc tién nhii twong nao cho cac monome, nhu trong céc trudong hop hau
hét cac cach téng hop khac ma st dung céc chit hoat dong bé mat bd sung. Hon hop
monome ciia bude (c) do d6 tét hon 1a duge dua vao & dang tinh khiét. H3n hop c6 thé duge
dua vao toan b hodc lién tuc hodc gia ting trong qué trinh tring hop nhii trong. Tt hon 12
dugc.dua vao trong khoang thoi gian tir 1 dén 8 gio, tot hon 13 hon khoang thdi gian tir 2
&én 6 gio. ‘

Trong qué trinh ddng trung hop, nhiét d6 phan tmg thuong trong khoang tr 30 dén
99°C va ¢6 thé dugc duy tri khéng dbi hoic c6 thé thay dbi trong bude (c).

Theo mét phuong 4n clia sang ché, c6 thé thém cac monome hogc hdn hop monome
khac nhau trong c4c trinh ty. St dung cach tiép can nay, copolyme (B) c6 thé dugc thiét ké
dé c6 cAu trac da mién hién thi nhiéu Tg.

Theo mot phuong an cu thé, it nhét hai hon hop monome khic nhau dugc thém lién
tuc dé diéu chécopolyme (B) va copolyme thu duge (B) cb, it nhét hai Tg. Vi du copolyme
(B) ¢6 thé duge didu ché véi hdn hop monome thir nhit ¢6 Tg sau khi dong tring hop trén
60°C va hdn hop monome thir hai c6 Tg sau khi déng tring hop dudi 15°C. Chét phan
tannhu vay cho phép thu dugc cac mang c6 do cling cao trong khi su tao thanh mang hoan
chinh van dugc quan sat ma khong cin cac tac nhan két tu bd sung.

Phén tng ddng tring hop (é) thuong tién hanh cho dén khi ham lugng monome con
lai thuomg thip hon 1% trong lugng, tot hon 1a thip hon 0,5% trong lugng, t6t hon nira 12
thip hon 0,1% trong luong dya trén tdng sé monome dugc sit dung trong bude (c). Ham
lrgng monome con lai duge xac dinh theo DIN 55682. ’

Budc sau khoi mao khong bt budc co6 thé duoce thuc hién trong truong hop lugng
monome du thira cao hon 1% trong luong sau 8 gid phan tmg. N6 duge thuc hién bang cach
thém phan b sung ctia chit khoi mao gbc d& dam bao ham lugng monome con lai thip hon
1% trong lugng, t6t hon 1a thép hon 0,5% trong luong, tdt hon nira 1a thép hon 0,1% trong
luong. ’

Cac monome etylen chua bao hoa dugc str dung dé diéu ché copolyme (B) & budc (c)
c6 thé 12 bit ky hop chit chwa bdo hoa etylen nio c6 thé tring hop duge béi cac gbc duoc

biét béi ngudi ¢6 hidu biét trung binh trong linh v k¥ thuat lién quan.
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Céc monome phi hop dé diéu ché copolyme (B) & bude (c) 1a ciac monome (a3) &
trén.

Cac monome etylen chua bdo hoa dugc uu tién st dung diéu ché copolyme (B) &
buéc (¢) 1a cdc monome styrenic nhu styren, vinyltoluen, alpha-metylstyren, etylstyren;
acrylamit nhu acrylamit, metacrylamit; alkyl(met)acrylat chira tir 1 dén 20, &t hon 1a tir 1
dén 14, cacbon trong nhém alkyl nhu metyl (met)acrylat, etyl (met)acrylat, propyl
(met)acrylat, butyl (met)acrylat, pentyl (met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat,
octyl (met)acrylat, nonyl (met)acrylat, dexyl (met)acrylat,(undexyl (met)acrylat, dodexyl
(met)acrylat, tridexyl (met)acrylat, tetradexyl (met)acrylat, isobornyl (met)acrylat;
heterocyclic (met)acrylat vi du tetrahydrofurfuryl (met)acrylat; (met)acrylat nhém chirc nhu
(met)acrylat nhém chirc epoxy, cu thé 1a glyxidyl (met)acrylat, va (met)acrylat nhém chirc
hydr(;xyl, nhu cdc hydroxyalkyl (met)acrylat nhu hydroxymetyl (met)acrylat, hydroxyetyl
(met)acrylat, hydroxypropyl (met)acrylat, hydroxybutyl (met)acrylat, hydroxypentyl
(met)acrylat, hydroxyhexyl (met)acrylat, hydroxyheptyl (met)acrylat, hydroxyoctyl
(met)acrylat, hydroxynonyl (met)acrylat, hydroxydexyl (met)acrylat, hydroxyundexyl
(met)acrylat, hydroxydodexyl (met)acrylat, hydroxytridexyl (met)acrylat, hydroxytetradexyl
(met)acrylat; va vinyl axetat; monome c6 chita bén canh nhom trung hop nhu vinyl, nhom
(met)acrylamit hodc (met)acryl cling 12 mdt nhém xeton, nhu diaxeton (met)acrylamit;
nhom axeto axetoxy, nhu axetoaxetoxyetyl (met)acrylat hodc nhom ureit (con duoc goi la
nhém 2-oxo-1-imidazolidinyl), ching han nhur N-(2-(met)a(;ryloyloxyetyl)—etylen urea (con
goi 1a 2-(2-oxo-1-imidazolidinyl)etyl (met)acrylat) hodc ureit (met)acrylat).

Hbn hop ctia bat ky monome nay ciing c6 thé dugc str dung.

Ngoai ra cic monome da nhém chirec, ching han nhu di(met)acrylat va monome
divin.yl ¢6 thé duge st dung mot luong nhé trong didu ché copolyme (B), bao gdm céc
di(met)acrylat nhom chirc nhu glycerol di(met)acrylat. Cac monome dugc st dung trong
budce (c) thuong khong chira nhidu hon 3% trong lugng céc monome nay dya trén tdng sb
monome dugc st dung trong budce (c).

Céc monome dugc uwu tién hon d& didu ché copolyme (B) 1a styren, vinyltoluon,
alpha-metylstyren, etylstyren, metyl (met)acrylat, etyl (met)acrylat, propyl (met)acrylat,
butyl (met)acrylat, pentyl (met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat, octyl
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(met)acrylat, glyxidyl (met)acrylat, hydroxymetyl (met)acrylat, hydroxyetyl (met)acrylat,
hydroxypropyl (met)acrylat, hydroxybutyl (met)acrylat, diaxeton (met)acrylamit,
axetoaxetoxyetyl(met)acrylat, ureit(met)acrylat va hdn hop clia chiing.

Céc monome c6 thé sit dung diéu ché copolyme (B) t6t hon 14 khong chira mot lugng
16n monome etylen chua bdo hdoa mang mdt nhom axit hodc nhém c6 kha nidng tao thanh
mdt nhém axit khi tiép xic véi nude. Ching thuong khong c¢6 nhiéu hon 5% trong lugng
clia cdc monome ndy dua trén tong sé cac monome duge sit dung trong budce (c).

Loai va ham lugng monome c6 thé sir dung diéu ché copolyme (B) t6t hon 13 duoc
lra chon dé copolyme (B) 1a hydrophobic. Do d6, cu thé cac monome duoc wu tién (a3) 1a
¢6 do hoa tan thép trong nudc, t5t hon 1a it hon 15%, t6t hon nira 1a it hon 5%, va tdt nhét 1a
it hon 3%. D0 hoa tan trong nudc duge do & 25°C, nhu mot ty 1€ phﬁn tram cla gram cua
cac monome hoa tan trén 100 gram nudc.

Céc hdn hgp monome dugc sir dung dé diéu ché copolyme (B) tét hon 1 chira it nhét
15% trong lugng, tdt hon nira 13 it nhat 25% trong luong cia cdc monome c6 nhiét d
chuyén pha thay tinh (Tg) ciia polyme dong nhét cua chung it nhit 50°C duya trén tong s
monome dugc st dung trong bude (c). Cac hén hgp monome t6t hon khong chira nhidu hon
90% trong luong, t6t hon nita 14 khong nhiéu hon 80% trong lugng cla cac monome ¢
nhiét d6 chuyén pha thity tinh (Tg) ctia polyme ddng nhit ctia chiing it nhét 50°C, dua trén
tbng s6 monome duoc sir dung trong budc (c). Cu thé, va dic biét khi sir dung trong cong
thirc ma khong ¢ cac chat nhya lién két khac, cac hdn hgp monome t6t hon 1a khong chira
hon 70% trong lugng cua monome cé nhi¢t do chuyén pha thiy tinh (Tg) it nhét 13 50°C,
dua trén tong trong lwong cdc monome dugc st dung trong budc ().

Theo mdt phuong an cua sang ché, cac monome dugc sit dung dé diéu ché copolyme
(B) trong budc (c) chura it nhét 0,05% trong luong cac (met)acrylat nhém chirc epoxy dua
trén téng s monome dugc sit dung trong bude (c). Trong lugng cac (met)acrylat nhom
chirc epoxy t6t hon 14 it nhat 0,5% trong luong, t6t hon nira 13 it nhit 0,75% trong luong.
Trong lugng (met)acrylat nhém chirc epoxy thuong khong vugt qua 5% trong lugng, t6t
hon 1a 3% trong luong, t6t hon 14 2,5% trong luong, dua trén téng sb monome dugce sir dung

trong-budc (c).
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Theo mdt phuong 4n khéc cia sang ché, cac monome dugc sir dung dé diéu ché
copolyme (A) trong budc (a) va/hodc copolyme (B) trong budc (c) chira it nhét 0,05% trong
lugng caic monome nhém chire ¢6 thé tién hanh lién két ngang véi chét lién két ngang bén
ngoai, dua trén tong s6 monome dugc sir dung dé diéu ché copolyme (A) trong budc (a)
va/hoic copolyme (B) trong buéc (c¢). Cac vi du v& cac monome nhom chire ¢6 thé tién hanh
lién két ngang véi chit lién két ngang bén ngoai 14 cac nhém hydroxyl c6 chira monome
nhu hydroxyalkyl (met)acrylat va monome c6 chira bén canh nhom tring hop nhu vinyl,
(met)acryamit hodc nhém (met)acryl nhu nhém xeton hodgc nhom axetoaxetoxy, vi du nhu
diaxeton acrylamit, diaxeton metacrylamit va axetylaxetoxyetyl (met)acrylat. Trong lugng
loai monome nhém chirc nay, cu thé 1a diaxeton (met)acrylamit, tdt hon 1a it nhat 0,5%
trong luong, tdt hon nita 13 it nhit 0,75% trong lugng, dua trén lugng monome dugc st
dung dé diéu ché copolyme (A), twong tmg copolyme (B). Trong lugng loai monome nhém
chirc nay thuong khong vuot qua 25% trong lugng, t6t hon 13 20% trong luong, tot hon nira
la 15% trong lugng, dua trén té)ng s6 monome duoc sir dung dé diéu ché copolyme (A).
Trong luong loai monome nhom chirc nay thudng vugt qua 15% trong luong, tdt hon 1a
10% trong luong, t&t hon nita 13 5% trong lugng, dva trén tdng s6 monome dugc sir dung dé
diéu ché copolyme (B) trong budc (c).

Theo mot phuong 4n khac cua sang ché, cac monome dugc sit dung dé diéu ché
copolyme (B) trong buéc (¢) chra monome epoxy nhém chirc (met)acrylat va chaa
monome nhém chitc ¢6 thé tién hanh lién két ngang véi chét lién két ngang bén ngoai, cu
thé 1a diaxeton (met)acrylamit, trong cdc monome dugc st dung dé didu ché copolyme (A)
va/hodc copolyme (B) nhu md ta & trén.

" Theo mot phuong 4n ciia sang ché va/hodc cac phuong 4n cu thé dugc néu & trén, cac
monome dugc st dung dé& didu ché copolyme (A) trong budc (a) va/hodc copolyme (B)
trong budc (¢), chira monome nhém chirc ureit, cu thé 1a ureit (met)acrylat. Lurong monome
nhom chiic ureit nay tdt hon 13 it nhit 0,5% trong lugng, tdt hon nita 12 it nhit 0,75% trong
luong, dua trén lugng monome dugc st dung dé didu ché copolyme (A), twong tmg
copolyme (B). Trong lugng cac monome nhém chirc ureit thuong khong vuot qua 25%
trong lugng, t6t hon 1a 20% trong luong, t6t hon nita 13 15% trong lugng, dya trén tong sd

monome dugc sit dung dé diéu ché copolyme (A). Trong lugng cdc monome nhoém chirc
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ureit thuong khong vuot qua 15% trong luong, tot hon 12 10% trong lugng, t6t hon nira 13
5% trong luong, dua trén tdng sé6 monome dwgc st dung dé diéu ché copolyme (B) trong
bude (c). Viée stt dung monome nhém chirc ureit cho phép cai thién tinh bam dinh uét cua
san pham cubi cling.

Cac copolyme (B) tdt nhét 1a thu dugce tir monome dugc chon tir styren, vinyltoluon,
alpha-metylstyren, etylstyren, metyl (met)acrylat, etyl (met)acrylat, propyl (met)acrylat,
butyl (met)acrylat, pentyl (met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat, octyl
(met)acrylat, hydroxymetyl (met)acrylat, hydroxyetyl (met)acrylat, hydroxypropyl
(met)acrylat, hydroxybutyl (met)acrylat, glyxidyl (met)acrylat, diaxeton (met)acrylamit,
axetoaxetoxyetyl (met)acrylat, ureit (met)acrylat va hon hop cua chiing.

Chét phan tan dang nudc theo sang ché t6t hon bao gdm:
tir 10% trong lugng dén 40% trong luong clia copolyme (A),
tir 60% trong lugng dén 90% trong luong clia copolyme (B),
dwa trén téng cta (A) va (B).

Luong copolyme (A) trong ché pham t6t hon 14 it nhét 12% trong luong, t6t hon nita
1 it nhat 15% trong luong va tét hon 1a khong vuot qua 37% trong luong, tt hon nita 13
35% trong lugng. »

Luong copolyme (B) trong ché phim tét nhét 1a it nhat 63% trong lugng, t6t hon nita
12 it nhat 65% trong lugng va tdt hon 1a khong vugt qua 88% trong luong, t6t hon nita 1a
85% trong luong.

Chét phan tan dang nudc theo sang ché thuong dugc dic trung thém nita bdi ham
luong chét rin tir 40 dén 55% trong luong, t5t hon 1 tir 43 dén 52% trong lugng, dugc xac
dinh theo DIN 55671.

Chét phan tan dang nudc theo séng ché thuong c6 chi s6 axit dugc xac dinh trén ham
lugng chét rén it nhat 25 mg KOH/g, tét hon 14 it nhat 30 mg KOH/g. Chi s§ axit thuong
khong vuot qua 110 mg KOH/g, tét hon 13 100 mg KOH/g. N6 ¢6 thé duge xac dinh theo
DIN EN ISO 2114.

. Chét phén tan dang nuéc theo sang ché thuong c6 @ pH it nhét 7,0, tot hon it nhét 1a
7,3. Do pH thudng khong vuot qué 9,0, tdt hon 13 8,5.
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Do nhét dong cua chdt phan tan dang nudc thuong trong khoang tir 100 dén 8000
mPa.s tai 23°C va ty 1& do dbc truot 1a 2551, t6t hon 1a tir 500 dén 3000 mPa.s theo DIN EN
ISO 3219.

Kich thuéc hat Z trung binh cta chét phén tan dang nude duge xac dinh bi DIN ISO
13321 t6t hon tir 50 dén 200 nm, t6t hon 14 tir 65 dén 150 nm va su phan bd kich thuéc hat
hep va don thirc, thudng dudi 0,2, tt hon 1a dudi 0,15, déng gop thém vao su 6n dinh luu
trir 14u dai va hiéu suét cta chit phan tan dang nudc.

Thoéng thudng, cac hat polyme cua chét phan tan bao gdm khu vuc bén trong mot
cach tity chon co ban dugc tao thanh boi copolyme (B) va khu vuc bén ngoai tuy chon co
ban duge tao thanh bdi copolyme (A). Khu vuc bén ngoai nim & va/hodc hudng téi bé mit
clia cac hat va c6 thé tao thanh khu vuce ndi tiép hodc mot hodc nhiéu khu vuce riéng 1€ trén
bé mat bén ngoai cia khu vuc bén trong.

Céc tinh chét nhii twong clia copolyme dwoc trung hoa mot phan hoic hoan toan (A)
dugc tin ring cho phép diéu ché chit phan tan dang nuéc chira copolyme (B) 6n dinh ma
khong cin thém vao chat hoat dong b& mat bén ngoai. On dinh c6 nghia 1a khong thiy két
tia, sa ling hodc dong tu dang ké nao khi chit phan tan dang nuéc duge luu giit trong it |
nhit 3 thang & nhiét do 40°C. Do d6, cc ché phim theo sang ché tt hon 1a vé cén ban
khong ¢6 chat hoat dong bé mit bd sung. V& cin ban kh(‘)ng( ¢6 ¢6 nghia 12 hop chét chira it
hon 2% trong lugng trén ham lugng chét rén cia chét hoat dong bé mit bén ngoai, tdt hon
1a it hon 1% trong lugng, tdt hon nita 13 it hon 0,5% trong lugng, tdt nhét 1a it hon 0,1%
trong Iuong, hodc khong co chét hoat dong bé mit bd sung.

. Trong mot phuong 4n cu thé, chit phan tan theo sing ché ciing c6 thé chiu phan img
lién két ngang bén trong do su ¢6 mit clia cac vi tri phan tmg, dic biét 1 cic nhém chire, c6
trong copolyme (B) c6 thé phan ng v6i cac nhom chire thich hop cta copolyme (A), tao
thanh mot lién két cong hoa tri giira cac copolyme (A) va (B). Lién két ngang bén trong niy
c6 thé 1am tang trong lwong phan t trung binh tbng thé clia cac polyme trong cac chit phan
tan cudi cing. Céc vi du vé cac phan tmg lién két ngang bén trong c6 thé xay ra bao gom,
nhung khong gidi han, cac phan tmg giita cac nhom epoxy co6 trong copolyme (B) vdi cac

nhom axit ¢6 trong copolyme (A).
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Trong mot phuong an khéac, chit phan tin theo sing ché ciing c6 thé chiu phan tng
lién két ngang do su c6 mit cia cac vi tri gin két co trong copolyme (A) va/hodc copolyme
(B) va cac hdn hop bén ngoai, bao gdm cac chét lién két ngang va céc chit két dinh tuong
thich khéc.

Cac vi tri gin két thich hop cho cic phan tmg lién két ngang c6 thé ¢ trong
copolyme (A) dudi dang vi du nhu nhém chirc axit, nhém chirc hydroxyl, nhém chirc xeton
¢6 ngudn gbc tir cdc monome hoc cac hdn hgp monome cia (al), (a2) va/hodc (a3) va/hodc
trong copolyme (B) duédi dang vi du nhém chirc axit, nhém chirc hydroxyl, nhém chirc
xeton ¢6 ngudn goc tlr cac monome hozc hdn hgp monome cia bude (c). Cac nhom chirc
phu hop ¢6 mat trong hop chit bén ngoai vi du nhu cac epoxyt, nhom aziridin, cacbodiimit,
isoxyanat, amin ho#c hydrazit. Thong thuong, ty 1€ phén tir cia cdc nhém chire ¢6 thé tién
hanh lién két ngang giita copolyme (A) va/hodc (B) va cac hop chét bén ngoai phai dugc
xac dinh dé dat duge murc d6 lién két ngang lién két mong mudn.

Theo mot phurong an khéc, chit phan tin c6 thé chiu c4 phan tng lién két ngang bén
trong nhu dugc mod ta & trén va cac phan tng lién két ngang bén ngoai véi cac hop chit hoic
chét két dinh bén ngoai nhur dwge md ta & trén.

Phén tmg lién két ngang théng thuong s& din dén polyme cubi cling c6 trong lugng
phén tir cao hon sau khi tao thanh mang va c6 thé din dén sy hinh thanh cic nhoém chirc
méi. Ca hai tc dong nay c6 thé 1am ting thudc tinh co ly va vét ly cua mang nhya, dong
thoi cai thién do bén héa hoc néi chung va cai thién két dinh véi cc nén.

Phén Ung giita tac nhan lién két ngang va ché phim ctia sang ché c¢6 thé bi wc ché bési
su ¢6 mat hodc khong cia nude. Trong truong hgp phan tng lién két ngang bi rc ché béi su
hién dién ctia nudc, tac nhan li€n két ngang co thé duoc thém vao chét phén tan dang nugc
theo sang ché tai bat ky thoi diém nao sau khi hoan thanh budc (a), tot hon & cudi bude (c).
Céc phan ung lién két ngang nhu vay duoc biét dén véi nhitng ngudi cé hiéu biét trung binh
trong linh vuc k¥ thudt lién quan, vi du cta n6 la viéc lién két ngang cac hidrazit di- hodc da
nhomi chirc véi céc di- xeton hodc da nhom chirc va/hoac andehyt.

Trong trudng hop phan vmg lién két ngang khong bi trc ché boi sy hién dién cla
nuéce, tac nhan lién két ngang t6t hon 14 s& dugce thém vao chét phéan tan trong nuéc theo

sang ché trong qu4 trinh tao thanh, trude khi tng dung. Cac phan ung lién két ngang nay
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dugc biét dén véi nhimg ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat lién quan. Vi
du v& c4c phan tng lién két ngang c¢6 thé c6 cia loai nay bao gom nhung khong gi6i han &
phan tmg cla di- hodc poly-epoxyt, di- hodc poly-aziridin, di- hodc poly-cacbodiimit véi
cac nhém axit c¢6 trong copolyme (A) va hodc copolyme B), cac phan g cla cc di- hodc
poly-isoxyanat vgi cac nhoém chirc hydroxyl c6 trong copoléfme (A) va/hodc copolyme (B),
céc phan tmg lién két oxy héa clia axit béo khd chira cac alkyt va cac lién két doi con lai ¢6
trong cac phéan tir axit béo clia copolyme (A).

. Khi mot chat két dinh twong hop khac dugc st dung dé lién két ngang véi cac hop
chét theo sang ché, chung t&t hon 13 dugc pha tron trong qua trinh diéu ché hop chit cudi
cing dugc 4p dung trén nén.

Céc chét phu gia va hop chat khac nhau dugc biét dén voi nhitng ngudi ¢ hidu biét
trung binh trong linh vuc k¥ thuat nay cling c6 thé dugc thém vao chit phan tan dang nudc
theo sang ché. Céc chat phu gia va cac hop chat nay bao gdm nhung khong giéi han déi véi
thudc diét nim, thudc diét khuén, chét hoat dong bé mat, thudc mau va chét kéo dai, chét
lam d.:?ly va/hoac khong lam déy, chét ¢o dic, chat 1am udt nén, chat 1am kho, dung moi hitu
co va/hodc vo co, chat dém, tac nhan két tu, chit kht bot, thgéc mau, phu gia san béng, dau,
sap va cac loai tuwong tu.

Chét phan tan dang nudc theo sang ché ph hop 1am céc chét phi hodc céc chat két
dinh n6i chung. Chit phan tan dang nudc theo sang ché c6 thé duge st dung nhur chat két
dinh duy nhit. Ching ciing c6 thé dugc sir dung trong hdn hop véi it nh4t mot chét két dinh
khéc. "Khac" & ddy co nghia 1a chit két dinh khéc so voi chit phan tan dang nudc theo séng
ché, bao gdm cac chat két dinh dang nudc va khong phai dang nudc. Chét két dinh tuong
thich v6i chét phan tan ciia sang ché tot hon 1a dugc st dung. "Tuong thich" c6 nghia 1a
khong co két tiia, sa ling hodc dong tu dang chl ¥ ndo dugc quan sat thdy khi hdn hop dugc
Iwu trit trong it nhit 3 thang & nhiét d6 40°C. Cac chat két dinh ddc biét dugc vu tién 1a cac
chét két dinh dang nuéc. Céc vi du bao gdm nhung khong gi6i han c4c hdn hop v6i nhya
alkyt, nhya acrylic, nhua polyuretan, nhya epoxy, dau, sap va cac loai twong ty, cdc vi du
khéc bao gém lai chiing céc loai nhya dd dugc néu ra nhu nhya lai ching acrylic-alkyt, nhya
lai ching acrylic-polyuretan, nhya lai chung alkyt-polyuretan. Pha tron t6t hon 13 pha tron

v6i nhya alkyt hodc chét phén tan polyuretan.
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Céc ché phim két dinh khéac c6 thé chiu phan tng lién két ngang v6i cac ché pham
theo séng ché dugc thé hién chi tiét & trén khi cdc vi tri gin két ddng phan tmg c6 trong
copolyme (A) va/hodc copolyme (B) va trong chét két dinh khac.

Chét phan tan dang nudc theo sing ché ¢6 nhiéu wu diém. Chang cho phép thu duge
cac 16p phu két hop kha ning chiu nudce tét, bam dinh tét trén nén gd va dic tinh thdm gb
t6t. Noi chung, chét phan tan dang nuéc theo sang ché cho phép dat dugc d6 bong cao va 6n
dinh néu duoc sir dung nhu chit két dinh don 1& hodc khi dugc st dung trong hdn hop véi
chét két dinh twong thich nhu nhya alkyt. Ching ciing cho thdy thoi gian khong bong son
rAt ngén khi siy kho & diéu kién xung quanh va cic mang polyme két qua chimg té chiu thoi
tiét tdt. Chét phan tan theo sang ché c6 kha ning ting do tron 1an va tuong thich véi nhwa
alkyt. Trong trudng hqp hinh thai da mién duge thuc hién trong copolyme (B), do cimg cta
mang cao co thé dat dugc trong khi sy tao thanh mang hoan héo van duoc quan sat ma
khong cin céc tac nhan két tu bd sung. Ngay c sy gia tang tinh khang héa hoc ¢6 thé dat
duocbiang cach pha tron véi cac tic nhan lién két ngang hoic chit két dinh c6 thé tién hanh
céc phan tng lién két ngang véi chét phan tdn dang nudc theo séang ché.

Sang ché ciing lién quan dén quy trinh didu ché chit phan tan dang nuéc. Céc dic
diém clia qua trinh nhu mo ta & trén.

Chét phan tan dang nuéc theo sang ché c6 thé dwoc sir dung trén cac nén khic nhau.
Céac vi du vé cac nén c6 thé bao gém nhung khong gidi han dbi voi b, thé gd, xenluloza,
nén polyme nhu polystyren, polyolefin, polyeste, polyamit, polyuretan , polycacbonat va
cac chét tuong tu, cac nén vo co nhu kim loai va cac nén kim loai tién xir ly, bé tong, thuy
tinh va silicat thong thuong.

Chét phan tan 'dang nude theo sang ché ¢6 thé dugc ap dung cho céc nén bing cac k¥
thuat khéc nhau dugc biét dén dbi véi nhimg ngudi c6 hiéu biét trung binh trong linh vuc k§y
thuat lién quan. Nhimg k§ thuat nay bao gdm, nhung khong gi6i han dbi voi quét son,
phun, nhung, db, thao nude, két taa dién, son lin va cac loai twong tu. Viéc lam kho cac
cong thirc c6 chira cac chit phan tén trong nuéc theo sang ché c6 thé thuc hién & nhiét do
mdi truong xung quanh hodc & cac didu kién bat budc nhu nhiét d6 cao va/hodc giam ap

suét trong mot thoi gian bién dbi.
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Chét phén tan dang nudc theo séng ché, cac cong thirc va hdn hop cla chung dic biét
thich hgp cho cac tng dung trén cac nén tu nhién nhu gd, xenluloza va cc chit twong ty.
Chét phan tan theo sang ché dac biét thich hop v6i cdc vét,béan trén gd, cac 16p phu gd va
cac ing dung chéng & cho thoi tiét cao, @0 bam dinh cao, kha ning chiu nuéc, dd bong cao,
tinh 6n dinh, dic tinh thdm g va kha nang két hop véi nhua alkyt. Hon nita, c4c tinh chét
két dinh ciing nhu tinh dn dinh héa hoc cao, kha ning chiu nuée va thdi tiét bién ddi ciing
¢6 thé 12 wu diém cho cc nén hiru co va/hodc vo co khac nhu nén polyme, kim loai, bé tong
hodc thiy tinh. |

Chu don da phat hién ra rang viéc sir dung cic chét phén tan theo sang ché trong viéc
pha tron v6i cac alkyt kho c6 tinh oxy hoa, cho phép thu duoc cic 16p phu duy tri cac dac
tinh ¢6 loi cia nhua alkyt nhu d6 bong cao, dong chay tdt, thoi gian m¢ dai va do thdm gd
tuyét voi va thém vao d6 cac chit phan tan cho phép 1am hoéa cimg nhanh chéng cac hdn
hop ma khong can st dung cac chat lam mau khd, con dugc goi 13 cac chit lam khd, thudong
12 cAn thiét dé 1am héa cimg cac nhua alkyt nay. That vy, chi don da bét ngd phat hién ra
rang trong cac hdn hop cé chira phén 16n céc nhua alkyt kho oxy héa, sy c6 mit ciia mot
lugng nho cac phan tan acrylic theo sang ché cho phép dat dugc sy héa ctng nhanh chong
ngay ca khi khong c6 chit 1am mau kho.

Céc alkyt kho oxyt héa c6 chta cac nhom chua bdo hoa, dédc bi€t 1a hai gbc chinh
cacbon-cacbon, c6 thé phan (g v6i oxy tir khong khi, 1am cho nhua alkyt lién két ngang,
tao thanh mang ludi ba chiéu va cimg lai. Qua trinh 1dm héa cing oxy héa, mic du khong
lam kho, tao ra khd bé ngoai va thuong dugc goi 1a nhu vay. Trong trudng hop khong c6
chét xuc tac, viée 1am kho s& dién ra rat cham. Do d6, thong thuong lwgng nhé cac mudi
kim loai dugc bao gdm trong hop chét ctia alkyt, thuong duge goi la chét 1am kho hoic chét
lam mau khd, s& gy xuc tac cho qua trinh trung hgp cua cadc nhom chua bdo hoa dé tao
thanh mang ludi ba chiéu. Cc chit 1am mau khd duge st dung cho chét phu thuong 12 mudi
kim loai hodc phirc hop dua trén coban, mangan, s&t, vanadi, chi va dﬁng. Chét 1am kho duva
trén coban thuong dua ra két qua 1am khd nhanh hon, nhung c6 thé gay ra cac van dé vé doc
tinh. Do d6, cAn phai phat trién céc lya chon thay thé cho viéc sir dung cac chét lam mau

kho dya trén kim loai 1am hoa ctng céac alkyt kho c6 tinh oxy hoéa.
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Sang ché nay ciing dé cap dén viéc sir dung cac chit phan tan theo sang ché dé didu
ché cac hdn hop dua trén cac alkyt kho c6 tinh oxy héa va v& ciin ban khéng c6 céc chét 1am
mau kho. Sang ché @& cap thém dén cac hdn hop chi yéu dya trén it nhit mot nhwra alkyt
kho c6 tinh oxy hoa bao gbm chét phan tan theo sang ché nhu dugc md ta & trén v6i ham
lrgng sao cho lugng copolyme (A) va copolyme (B) tir 5 dén 40% va luong nhua alkyt tir
60 dén 95% trong luong dua trén tdng sb copolyme (A), copolyme (B) va nhya alkyt.

Cac hdn hop theo sang ché tét hon 1a cac hdn hop dang nudc chira it nhat mot alkyt
kho c6 tinh oxy héa hoa tan trong nude, pha lodng bang nuéc va it nh4t mot chit phan tan
nudce chira copolyme (A) va mot copolyme (B) theo sang ché nhu mo ta & trén.

Céc hdn hop dang nudc theo sang ché thuong duge dic trung thém béi ham lugng
chét rén tir 40 dén 55% trong lugng, t5t hon 13 tir 43 dén 52% trong luong, dugc xac dinh
theo DIN 55671.

Téng trong luong copolyme- (A) va copolyme (B) twong ting trong hdn hop theo sang
ché 1a tir it nhét 5% trong lugng, tot hon nira 13 it nhit 10% trong lugng dya trén téng trong
lugng copolyme (A), copolyme (B) va nhua alkyt kho c6 tinh oxy hoa. Téng trong luong
copolyme (A) va copolyme (B) tuong tmg trong hdn hop theo sang ché t6t hon khong vuot
qua 30% trong lugng, tt hon 1a 20% trong lwong, dua trén tong trong lugng copolyme (A),
copolyme (B) va nhya alkyt kho c6 tinh oxy hoa.

Téng trong lugng tuong tng ctia nhya alkyt khd c6 tinh oxy hoa trong hdn hop theo
sang ché 1a tir it nhét 70% trong luong, t6t hon nira 1a it nhat 80% trong luong dua trén téng
trong luwong copolyme (A), copolyme (B) va nhya alkyt kho c6 tinh oxy hoa.

Téng trong lugng tuong tng cuia nhya alkyt khd c6 tinh oxy hoa trong hdn hop theo
sang ché t6t hon 1a khong qua 95% trong lugng, t6t hon nira 12 khong qua 90% trong lugng,
dwra trén tong trong lugng copolyme (A), copolyme (B) va nhya alkyt kho c6 tinh oxy héa.

Cac loai nhya alkyt kho c6 .tinh oxy hda thong thudng cling dugc goi 12 nhua alkyt
hong kho gié, c6 thé thu dugc bang cach cho ngung tu clia cdn da hoa tri, hodc cac con da
héa tri, ciia mot hodc nhiéu axit polycacboxylic hodc cic anhydrit twong Umg, va axit béo
hoiic diu chua bdo hoa chudi dai. Cu tao cia cac nhua alkyt ndy 12 mot polyeste bao gdm
céc khdi cAu triic c6 ngudn gbe tir cac polyol va céc axit polycacboxylic. Cac axit hodc cac

nhém béo chura bdo hoa ¢6 ngudn goc tir dau khod hodc kho chadm, hodc céac loai dau kho
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hodc kho cham, duoc li€n két cong hoéa tri véi khung cacbon clia nhua nay. Glyxerin dugc
st dung nhu 13 polyol. Cac vi du khac khong giéi han cia-céc cdn da hoa tri thich hop 1a
pentaerythrit, di—pentaerythrit, etylen glycol, dietylen glycol, propylen glycol, neopentyl
glycol, trimetylol propan, trimetylol etan, di-trimetylol propan va 1,6-hexanediol. Cac axit
di- va polycacboxylic va cac anhydrit twvong Gmg dugc sir dung d8 san xuét nhua alkyt ¢6 thé
la cac hop chét thom, béo va xycloaliphatic tir cac vat liéu b4t d4u hoa diu. Cac axit
polycacboxylic nhu vy 1a, vi dy, axit phtalic va axit isophtalic déng vi clla nd va axit
terephtalic, axit trimelitic, axit pyromelitic, axit pimelic, axit adipic, axit azelaic, axit
sebacinic, axit maleic, axit fumaric, axit tetra- va axit hexahydrophtalic va axit dicacboxylic
xiclohexan. Céc axit don chirc nhu axit benzoic hoic axit p-tert-butyl benzoic c6 thé dugc
str dung dé tang cudng do cimg. Alkyt kho c6 tinh oxy hoa ciing ¢6 thé dugc bién doi thong
qua cai bién cta nhwa alkyt hoan thién v6i cac tc nhén nhu cac hop chit chua bdo hoa
olefin, hop chit nhém chirc epoxyt hodc cac hop chit nhém chirc isoxyanat hoic trong qua
trinh tdng hop ciia n6, cu thé thong qua viéc ghép mot loai nhya alkyt, hodc cac axit béo
dugce st dung lam chét khoi mao géc cho nhya alkyt, vai monome chua bdo hoa olefin, cu
thé 1a styren, vinyl toluol va/hodc para-metyl styren, anhydrit axit maleic hodc cac monome
c¢6 ngudn gde tir axit acrylic hoic axit metacrylic, nhu céc axit ndy va cac este alkyl hodc
hydroxyalkyl cia chiing hodc céc hdn hop cta hai hodc nhiéu monome chura bio hoa olefin
nhu vay, bing viéc bién ddi nhua alkyt hoan chinh véi céc oligome hogc polyme silicon
nhém chtre hydroxy, bang cach este hoa mot 1An nita hodc amin h6a mdt 1an nita céc nhwa
alkyt v6i polyamidoamin & nhiét do ting lén & 180°C, cu thé 13, bién ddi, nhua alkyt nhom
chirc hydroxy ddu mach dai véi isoxyanat da chirc, bang cach bién dbi t6t hon triglyxerit v&i
nhya epoxit tao thanh mot hdn hop céc nhua epoxit da bién ddi axit béo va cac mono- va di-
glyxerit, trong d6 cac hon hgp ndy sau d6 dugc bién d6i v6i cac axit di- hodc
polycacboxylic dé tao ra cac nhua alkyt epoxit, nhya alkyt bién d6i nhua phenolic, va cic
nhua alkyt maleinat bao gdbm thanh phdn axit nhu din xuét cia anhydrit axit maleic va céc
axit nhya nhu axit abietin, axit palustrin, axit pimaric va axit isopimaric hodc hén hop cia
ching.

Su phan bd rong cac khdi phén ti¥ tao ra trong qua trinh da tring ngung din dén do

nhét cao cua nhya. Céc ph?m 6 khéi phén tir cao c6 tac dong thuan lgi dén toc do kho, tuy
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nhién, ching ciing 1am ting d6 nhét cta chét két dinh, trong khi cac phin véi céc oligome
phan tir thip hon din dén d6 nhét thip; tuy nhién, ching 1am chim su qua trinh héa clng.

Nhua alkyt, dugce sir dung theo sang ché t6t hon 14 duge lya chon tir nhém bao gf’)m
a) nhua alkyt c6 thé dugc san xuét tir cac axit béo, cac cdn da hoéa tri va cac axit hitu co da
kiém, |
b) nhua alkyt co thé dugc san xuét tir cac loai diu, con da hoa tri va cac axit hiru co da
kiém, ,
¢) alkyt uretan c6 thé thu duoc bang cach bién dbi nhua alkyt nhém chirc hydroxy a) hogc b)
v6i isoxyanat da nhém chire,
d) nhya alkyt c6 thé thu duoc béng cach ghép mdt loai nhya alkyt a) hodc b), hodc céc axit
béo st dung trong qué trinh sén xuit ciia chiing, v6i cac monome chura bio hoa olefin va
tring hop tiép cac monome nay dé thu dugc alkyt da bién doi acrylic
¢) nhya alkyt ¢6 thé thu dugc bang cach bién ddi nhua alkyt a) hodc b) v6i cic oligome hogc
polyme silicon nhém chirc hydroxy, trong d6 nhya alkyt truée khi bién ddi, théng qua phan
{ng v6i tac nhan thich hop, dugc cung cdp cho vi du v6i nhém chirc isoxyanat hodc axit
nhom chirc anhydrit,
f) nhya alkyt c6 thé thu duoc béng cach trao ddi este hodc chuyén hoa amin cda nhya alkyt
a) hoic b) véi polyamidoamin & nhiét d9 ting cao bat dau & 180°C,
g) nhua alkyt epoxyt bing cich bién doi hén hop nhua epoxyt bién ddi axit béo va cac
mono- va di-glixerit v4i cac axit di- hodc polycacboxylic,
h) nhya alkyt bién ddi nhua phenolic, va
i) nhya alkyt maleinat c¢6 chira san phim cong ctia nhua alkyt va hop chit axit chua bdo hoa
olefin dugc chon tir anhydrit axit maleic va axit nhua, tdt hon 1a axit abietinic, axit
palustrinic, axit pimaric va/hodc axit isopimaric hodc cac hdn hgp clia ching, trong d6 cac
axit béo hoic céc loai dau dugc st dung dé tdng hop t6t hon bao gdm ty 18 khéi lugng cia it
nhit cac axit béo chua bao hda don it nhét 1a 3%;
hodc su két hop cta chung.

Dic biét vu tién 1a cac loai nhua alkyt ¢6 kha nang hoa tan trong nudc, pha lodng

nudc hodc lam nhat mau nude.
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Tét hon 1a nhya alkyt d& bién ddi acrylic, nhya alkyt bién ddi uretan va cac ghép lai
alkyt-polyuretan chira cac phin tir co ngudn gbc tir nhura alkyt bién dbi acrylic. Loai nhua
alkyt nay 1a vi du dugc mo ta & US 5,698,625, US 6,489,398, EP 0267562, EP 0444454 va
WO 2012/013611.

" Mot ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuét lién quan d& quen thudc
véi cac loai nhya alkyt va phuong phép san xuét cia chiing.

Chét phén tan dang nuéc clia copolyme (A) va (B) dugce st dung trong hén hgp theo
sang ché co thé 12 bat ky chat phan tan ndo dwgc md ta & trén, cu thé ciing nhu trong cac
phuong 4n uu tién.

Dic biét vu tién 13 cac chit phén tan c6 chira copolyme (B) ma thu duge véi cac hén
hop monome chura it nhét 40% trong luong ciia cdc monome c6 nhiét do chuyén pha thity
tinh (Tg) ciia polyme ddng nhit ctia ching it nhit 50°C dua trén tong s monome dugc sit
dung trong buédc (c). Cac hdn hgp monome t6t nhit khong chira hon 85% trong luong clia
céc monome c6 nhiét do chuyén pha thiy tinh (Tg) clia polyme ddng nhét ctia chung it nht
12 50°C, dya trén tong s6 monome dugc sir dung trong budc (c).

Céc hén hop theo sang ché cho thdy thoi gian ngin khong bong va thoi gian khod
ngén,. twong duong hodc thdm chi tt hon, v6i cac nhya alkyt kho 6 tinh oxy hoa dugc sir
dung két hop vai cac cht 1am mau kho thong thudng. Cac hdn hop theo sang ché cho phép
thu duoc 16p phu véi 4o bong cao, so sanh véi dd bong thu duoc véi nhya alkyt mot minh
(két hop véi cac chit 1am mau kho thong thudng dé duge lam kho). Cac hon hop theo sang
ché cho phép thu duge 16p phu ¢6 tinh khang nudce dugce cai thién.

Céc chit phu gia va hop chat khac nhau dugc biét dén v6i nhitng ngudi c6 hidu biét
trung binh trong linh vuc k¥ thuét nay cling ¢ thé dugc thém vao hdn hop theo sang ché.
Céc chét phu gia va cac hop chit nay bao gdm nhung khong giéi han d6i v6i thude diét
nam, thudc diét khuén, chat hoat dong bé mit, thudc méul va chét kéo dai, chét lam df?ly
va/hoac khong lam déy, chét ¢ dic, chit 1am uét nén, chét lam kho, dung méi hitu co
va/hoac vo co, chit dém, tac nhan Kkét tu, chét khtt bot, thuéc mau, phu gia san bﬁng, dau,
sap va cac loai tuong tu.

‘ Mic di céc chit 1am mau khé c¢6 thé dugc thém vao cac hdn hop theo sang ché,

ching khong can c6 tinh chét kho t6t. Céc hdn hop theo sang ché tét hon 14 co ban khong
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chira cac cht 1am mau kho. Co ban khong chira c6 nghia 14 khdi lugng nhé hon 1% trong
lugng, tdt hon 12 it hon 0,1% trong luong, t6t nhét 14 it hon 0,01% trong lugng cla cac chét
1am mau kho, dua trén trong lugng cia nhura alkyt kho c6 tinh oxy héa trong hon hop.

Céc hdn hop theo sang ché ¢6 nhidu wu diém. Ching cho phép thu dugc céc 16p phu
ma bao g6m nhiéu wu diém kha nang chiu nudc cai tién, bam dinh t6t trén nén gS va dic
tinh thAm gb t6t. N6i chung, hdn hop theo sang ché cho phép dat dugc d bong cao va 6n
dinh. Ching ciing cho thdy thoi gian khong dinh rét ngan khi siy kho & diéu kién xung
quanh va cac mang polyme cudi cung chimg té kha niang chiu thoi tiét t6t. Trong trudng hop
hinh thai da mién duge thuc hién trong copolyme (B), d cing cia mang cao co thé dat
duoc trong khi sy hinh thinh mang hoan hao vin dugc quan st ma khong can thém cac tac
nhén két tu. Ngay ca su gia ting tinh khang hoa chat co thé dat dugc bang cach pha tron véi
céc tac nhan lién két ngang hodc chit két dinh c6 thé tién hanh cac phan tmg lién két ngang
v6i céc chét phan tan dang nudc theo sang ché.

Sang ché ciing dé cap dén quy trinh didu ché hdn hop bing cach déu tién didu ché
chit phan tan dang nudc theo sang ché theo céc tinh ning da dugc mo ta & trén va sau d6
pha tron chat phan tin nay v6i nhya alkyt kho c6 tinh oxy hoa, t6t hon 1a duge diéu ché nhu
dung dich dang nude hodc chét phén tan dang nudc.

Cac hdn hop theo séng ché c6 thé duge sir dung trén nhiéu nén khéc nhau. Céac vi du
vé cac nén c6 thé bab gdm nhing chdt dwoc mo ta lién quan dén chat phan tan dang nudc
theo sang ché. Cac hdn hop theo sang ché c6 thé duoc 4p dung cho cac nén bang cac k¥
thuat khac nhau duge biét dén dbi voi nhimg ngudi c6 hidu biét trung binh trong linh vuc k§
thuét va nhu dwgc mo ta & trén lién quan dén chét phan tan dang nude theo sang ché.

Céc hdn hop theo sang ché dic biét thich hop cho cac ing dung trén céc nén tu nhién
nhu gd, xenluloza va céc chét twong ty. Cac hdn hop theo séng ché dic biét phu hgp cho
viéc lam bién mau g0, nhudm g5 va cac tng dung chéng b dung cho thoi tiét cao, do bam
dinh cao, kha nang chiu nuéc, d§ bong cao, su 4n dinh va dic tinh thdm g5. Hon nira, cac
tinh chét két dinh ciing nhu tinh 6n dinh héa hoc cao, kha ning chiu nuéc va thoi tiét bién
dbi ciing c6 thé 1a thuan loi cho cac nén hitu co va/hodc vo co khac nhu nén bang polyme,

kim loai, bé tong hodc thiy tinh.
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Sang ché ciing dé cdp dén qua trinh dé di€u che nén hodc vat pham phd, trong do it
nhat mét phan bé mit cia nén hodc vat pham dugc phu chat phan tdn dang nude theo sang
ché hoidc v6i hon hop theo sang ché. Séng ché cudi cing lién quan dén cdc nén hodc cc vat

phim phu thu dugc & day.

Vi du thwe hién sang ché
Céc vi du sau minh hoa sang ché ma khong gidi han sang che.

Piéu ché Copolyme 1 dén 7 va Copolyme so sénh 9

Céac loai va ham luong tac nhan thir dugce st dung dé didu ché Copolyme 1-7 va
Copolyme so sanh 9 dugc tom tit trong Bang 1.

Axit béo duge dua vao 10 phan tng thiy tinh tron ba ¢b 1000 mL. Lo phan tmg dugc
1am sach v6i nito va néng dén 140°C. Hdn hop ciia cdc monome nhu da d& cép trong bang
1, di-t-butyl peroxyt va n-butyl-3-mercaptopropionat lién tuc dugc thém vao hdn hgp phan
tng trong hon thoi gian 3 gior & 140°C véi sy khudy manh. Nhiét do phan tmg dugc gitt &
140°C trong 2 gid tip theo cho dén khi thu dugc bién ddi hoan toan clia cac monome. Hé
thdng sau d6 dugc lam mét dén ﬁhiét dd moi truong xung quanh. Trong trudng hop san
phim phan tmg rin tai nhiét d moi trudng xung quanh né dugce lam voy bang may dé tao ra
céc manh ran.

Cac dic tinh ctia Copolyme 1-7 va Copolyme so sanh 9 dugc tom tit trong Bang 1 va
thu dugc theo cac phuong phép thir duge md ta trong ban mo ta.

Trong treong hop Copolyme 6, thu dugce san phim c¢6 nhém chirc xeton.

DPiéu ché Copolyme so sénh 8

Céc loai va ham luong tac nhan thir dugc sir dung dé& didu ché Copolyme so séanh 8
duge tom tit trong Bang 1. Khong c6 axit béo dugc sir dung dé didu ché Copolyme so sanh
8.

Etyl glycol axetat (dung mdi) dugc dua vao mot 10 phan tmg thuy tinh tron ba b
1000-mL. Lo phan tng dugce lam sach véi nito va nong dén 187°C. Hon hop ctia monome
nhu d4 d& cép trong bang 1 va di-t;butyl peroxyt dugc lién tuc dugce thém vao hdn hgp phan
Ging trong hon thoi gian 3 gior & 187°C véi sy khudy manh. Nhiét do phén tmg dugc gitt &

187°C trong mdt gid ddng hd tiép theo cho dén khi thu dugc bién dbi hoan toan clia cic
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monome. Sau d6, dung méi (etyl glycol axetat) dugc tdch dudi chdn khong & nhiét do>
200°C cho dén khi ham luong chit rin ctia san phim phan tmg duge tim thdy 14> 99%. Hé
théng sau d6 dugc 1am mat dén nhiét do moi trudng xung quanh va san phim phan ung rin
duoc 1am vo bing may dé tao ra cac méanh rin. Pic tinh cia Copolyme so sénh 8 dugc tém
tat trong Bang 1. (

Pé so sanh tét hon tong sé monome etylen chua bdo hoa va cic axit béo chua bio

hoa da dugc chun hoa dé tong hop 1én dén 100g trong Bang 1.
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Trong bang trén: FA 1a viét tit cta axit béo; a-Me Sty 1a viét tit cua alpha-
metyl styren; IBOMA 1a viét tit clia isobornyl metacrylat; DAAM 1a viét tit cla
diaxeton acrylamit; AA 1a viét tit cia axit acrylic; PER la viét tit cua di-t-butyl
peroxyt; BMP la viét tit cia n-butyl 3-mecapto propionat; EGA viét tit cua etyl
glycol axetat (dung moi xtr ly); DIS 1a viét tit cia viéc chung cit dung moi xir 1y;
Chét rin% viét tit cia Ham luong chit rin [%]; AN nghia 13 chi s axit.

Piéu ché Chéit phén tan 15 dén 7 va Chét phén tan So sanh 8

Céc loai va ham lugng tac nhan thir duwoc su dung dé diéu ché Chat phan tan
1a-7b va Chét phén tan So sanh 8 dugc tém tit trong Bang 2.

Mdt 16 phén mg thity tinh tron ba ¢6 1000 mL, 1am day v6i nudc khir ion va
amoniac dang nudc (25%). Hon hop thu duge duge 1am nong dén 80°C, sau d6 nhya
nhii hoa (Copolyme 1 dén 7 hodc Copolyme so sanh 8) dugc thém vao binh phan Gng
va chit pha tron thu duge dugc khqu trong mot gio & 80°C, két qua 12 mét dung dich
sach, trong subt, mau vang véi do nhét thip va ham luong chét ran 25%. Mot dung
dich dugc didu ché cua amoni peroxodisulfat trong nuéc khir ion (10% ham lugng
chét rin) dugc thém vao hén hop phan tng & 80°C va dugc khudy manh trong 10
phut. Sau d6, hdn hgp duge diéu ché cia cac monome etylen chwra bdo hoa nhu da dé
cap trong Bang 2 lién tuc dugc thém vao hdn hop phan tmg & 80°C trong thoi gian 4
gio. |

Trong trudng hop hai hén hop khic nhau Chét phan tan 3b, 5,7a va 7b clia
monome duge thém lién tuc. Hon hgp monome thir nhét trong chudi duge thém vao &
80°C trong khoang hon 1 gir 20 phat. 10 phiit sau khi két thic 1an thém vao lién tuc
thtt nhét cia monome, hdn hop tht hai cia monome dugc thém vao & 80°C trong
khoang hon 2 git 40 phut.

Trong trudng hop sau khoi mao oxy hoéa khu Chét phan tan 1a dén 5, 7a va 7b
va Chét phan tan so sanh 8 dugc didu ché. Chit phén tan dang nuéc thu duge sau 4
gid tring hop dugc 1am mét dén 60°C, tiép theo 14 bd sung t-butyl hydroperoxyt
(70%). 10 phut sau khi thém vao hydroperoxyt, mot dung dich pha trén cua axit L-

ascorbic véi nudc khir ion (ham lugng chit rin 3%) lién tuc duge thém vao hdn hop
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phan tmg & 60°C trong hon 30 phut, thu dugc két qua cudi cung 1a chét phan tan duc,
hoi vang.

Trong truong hop bude sau khoi mao oxy hoéa khu Chét phan tin 6 khong
dugc thuc hién. Trong truong hop nay chét phan tan dang nuéc da thu dugc duge
khudy thém 2 gio & 85°C sau khi hoan thanh bd sung monome dé dam bao bién dbi
g?m nhu hoan toan monome. Sau d6, chit phén tan thu dugc dugce lam mat dén 40°C,
tiép theo 13 bd sung tién dung dich hdn hop adipit axit dihydrazit trong nuéc khit ion
(3% ham luogng chét rin). '

Adipit axit dihydrazit hoat dong nhu mét tdc nhéan lién _két ngang khdi tao nude
cho Chét phan ton nhém chirc xeton 6 va 7b.

Trong truong hgp monome thir hai Chét phén tan 7a va 7b trong chudi chira
glykidylmetacrylat, mot monome nhém chitc epoxy c¢6 thé phan tmg véi cic nhom
axit c6 trong Copolyme 7 dan dén két nbi lién két ngang bén trong giita Copolyme 7
va copolyme dugc diéu ché trong vi du. Két nbi lién két ngang nay cho két qua 1a su
tich tu cao cua trong lugng phan tir cia Chat phan tén 7a va 7b. Trong trudng hop
Chét phan tan 7b lién két ngang hon nita sau khi kho mang c6 thé dat dugc bang phan
ung cua adipit axit dihydrazit véi diaxeton acrylamit xuat hién mot phin trong
polyme.

Thong thuong, lugng amoniac dugc chon dé tao ra d6 pH 7,5-8,5 cho Chét
phan tan cudi ciing, dim bao mic do trung hoa 13> 80%, dua trén ham lugng cac
nhém axit ¢6 trong Copolyme 1 dén 6 hogc Copolyme so sanh 7. Lugng nuée khir ion
da duge didu chinh dé tao ra Chit phén tan cudi cling v6i do nhét dong dudi 8000
mPa.s & 23°C va do dbc trugt 13 25 5! theo DIN EN ISO 3219. Céc ddc tinh ctia Chét
phén tan dugc tom tit trong Bang 2 va thu duge theo cac phuong phap thir duge md
ta trong ban mo ta.

Chét phan tan So sanh 9

Copolyme so sanh 9 dugc thém mot phin vao dung dich di tron truéc cua
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nudc amoniac (25%) trong nude khir ion ¢ 80°C. Lugng nudc va amoniac dd dugce
lra chon dé tao ra muc d6 trung hoa 1a 100% va ham lugng chét rin 25%. Chét pha
tron két qua duge khudy trong ba gio & 80°C, din dén chét phan tan md, mau vang,
¢6 d6 nhét cao. Lam maét dén nhiét dd méi truong xung quanh din dén phan tach pha
mdt phan, cho thiy rd rang ring Copolyme so sdnh 9 it tan trong nuéc do chi s axit
thip cta né. Copolyme so sanh 9 khong thich hop @ hoat dong nhu chét nhii hoa
trong budc dong tring hop tiép theo (c).

Dua trén nhimg két qua nay, budc ddng tring hop (c) da khong duge thuc hién
vi thiéu su 6n dinh ca chit phan tan cudi cing.

Céc ché phim ctia Chét phan tan 1a-7b va Chét phén tan so sanh 8 dugc tém
tit trong Bang 2.

Pé so sanh t6t hon téng ham lwong cic monome etylen chua bdo hoa va
Copolyme 1 dén 7 va Copolyme so sanh 8 dugc st dung trong budc téng hop (c) da
duge chudn hoa dé tong 1én dén 100g. Cac luong khic nhau ciia nudc khir ion st

dung trong budc tong hop (c) duge tom tat trong mot hang dé cho thiy tong luong.
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Trong bang trén, Am 1a viét tit cia amoniac; APODS la viét tit cia amoni
peroxodisulfat; EHA 1a viét tit clia 2-etylhexyl acrylat; BA viét tit cia butyl acrylat;
MMA 1a viét tt ciia metyl metacrylat, Sty 1a viét tat cta styren; GMA 13 viét tit ctia
glyxidyl metacrylat; DAAM 14 viét tit cia diaxeton acrylamit, PER cla t-butyl
hydroperoxyt 70%; ASCA viét tit clia axit ascorbic; AADH 1a viét tat cia adipit axit
dihydrazit.

Céng thirc 1 dén 8 va Cong thirc so sénh 9

Céc dic tinh ciia Chét phén tan dugc mé ta & trén dd dugc ddnh gia trong cong
thirc nhuém g0 co ban (Bang 3).
Bang 3: Cong thirc nhudém gb

Ham luong Chit phan tan X [g chat ran] dua trén ham lugng

chét rin 27,6 (cc chét ran)
ADDITOL ® VXW 6503 (tic nhan lam w6t nén) [g] 0,40
ADDITOL ® VXW 6386 N (chit khir bot) [g] 0,40
LUCONYL ® (d6/vang/nau = 40:39:1) [g] (hd bot tao mau) 6,70

ham lugng dugce thiét 14p thanh
Nudc khir ion [g]

40% tong ham lwong chat rin

Dé danh gia cac tinh chit vat Iy va héa hoc, cac Cong thirc 1 dén 8 va Cong
thtre so sanh 9 dugc phi 16n mot tAm thiy tinh c6 d6 day mang wét 14 80 um st dung
thanh phu tiéu chudn. Sau d6, mang nhya dugc dé khd trong 24 git & 23°C va 55%
d6 4m (d6 Am twong dbi) trude khi danh gia. Viéc danh gia thoi gian khong bong son
duoc tién hanh trong qua trinh 1am kho.

Céc Chét phan tan cong thitc dugc danh gia cho cic hoat dong khac nhau theo
cac bai kiém tra dénh gid dudi day:

Kha ning chiu nude: danh gia kha nang chiu nude duge thuc hién trén mang
nhua sau 24 gio 1am kho & 23°C va 55% d6 4m tuong dbi (46 4m). 1,0 g nuée khi
jon duge d6 vao mang nhya kho dé tao thanh giot nuéc 16n. Nude duge phu bang nip

thiy tinh trong sudt dé tranh béc hoi. Cac gia tri dugce liét ké trong Bang 4 dugc tinh
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theo gio [h] va phut ['], cho thoi gian tiép xtic véi nudc can thiét dé thé hién mau
tring ro rét, sung hodc phdng rép clia mang nhya bén duéi giot nuéce bing cach danh
gia'quang hoc.

Thoi gian bong son: cac gié tri duge dua ra trong Bang 4 thé hién thoi gian sau
khi 16p phii ciia mang nhya ma can cho 16p mang khé & 23°C va 55% do 4m va tro
thanh khong bong. "Khong bong" c6 nghia 1a nhe nhin vao mang nhua bing diu
ngén tay khong dé lai bt ky ddu 4n trén mang phu.

Do bong: danh gia d bong dugce thuc hién trén mang nhya sau 24 gio lam kho
& 23°C va 55% d6 4m. Céc gia tri liét ké trong Bang 4 duoc cho trong cic don vi
béng [GU] cho mdt goc <60° theo DIN EN ISO 2813.

Do cliing cda con lic: danh gia d6 cung Herbert dugc thuc hién trén mang nhua
sau 24 gio lam kh6 & 23°C va 55% do 4m theo DIN EN ISO 152. Cac gia tri duoc
dua ra trong Bang 5 duoc liét ké dudi day.

Cac két qua thir nghiém ciia cac Cong thic 1 dén 8 dugce liét ké trong Bang 4
va Bang 5 so v6i hiéu suét cia Cong thirc so sanh 9 ma déng vai trd 12 mot trudng

hop tham khao ma khéng c6 su thay ddi axit béo.
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Bang 4 cho thiy tit ca céc cong thirc dua trén Chét phan tan theo sang ché (Chét
phan tan 1a - Chét phén tan 7a) cho thdy su gia ting nhanh tinh chiu nu6c so véi Cong thirc
s0 sanh 9, dya trén Chit phan tan So sénh 8.

Chét phén tan 7a cho thy su gia ting dang ké vé kha ning chiu nudc.

Tang cudng kha ning chiu nude va dic bidt 1a kha ning chéng nuée ban dau 1a
nhitng vén d& chinh cho vét liéu phu va cht két dinh phi duoc sir dung trong tit ca cac g
dung ngoai trdi. Tang kha ning chiu nudc c6 thé kéo dai tudi tho ngoai trdi clia vat lidu phi
v cfing c6 thé din dén viée tang cudng bao vé nén.

Céc cong thire dua trén Chét phan tan theo sang ché cho thdy thém mot thoi gian
bong son ¢6 thé so sanh hoic ngan hon so v6i Cong thirc so sénh 8.

D6 bong clia tht ca cic Chét phan tan thi cao.

Két lufn, cac cong thirc bao gdm chit phan tan theo sang ché cho thiy kha nang chiu
nude dugc cai thién, thoi gian bong son ngin va do bong cao.

. Céc cong thirc 4, 6 va Cong thire so sanh 9 dugc danh gia thém vé do cimg va céc két
qua dugc tom tit trong Bang 5. |

Bang 5: So sanh hoat dong ctia cong thire: d§ cing Herbert

Cong thirc so sanh
Congthuc4 | Congthitc 6 0

) Chétphantin | Chat phén tan So

Chat phan tan dugc st dung trong cong thirc Chét phan tan 5
3b sanh 8
Quaé trinh thtr nghiém

Do cing Herbert (DIN EN ISO 152) [s]
sau 24 gio kho 87" 68" 44"
Do day mang w6t 80um trén kinh

Do ciimg Herbert ciia céc cong thirc dya trén Chét phan tin 3b va Chat phan tan 5 cao

hon déng ké so v6i Cong thirc so sanh 9 bao gdm Chat phan tan So sanh 8.

-38-




30811

DSC phan tich Chit phan tan 3b va 5 chimg minh sy ton tai ctia nhiéu Tg cho thiy
viéc thém vao lién tuc cdc hon hop monome khéc nhau trong qua trinh tong hop din dén
hinh thai mién ctia nhiéu Tg (xem Bang 6).

Trong trudng hop Chat phan tan 3b va 5, mién hinh thanh nho sy bd sung hdn hop
monome thir nhat trong bude (c) ¢6 Tg trén 60°C va mién hinh thanh nhd sy bd sung hdn
hop monome thir hai c¢6 Tg dwdi 15°C. Mién Tg cao duoc cho la cung cip do cimg cao va
mién Tg thip cung cdp sy hinh thanh mang tdt & nhiét do moi trudng xung quanh ngay ca
khi khong can cac tac nhan két tu bd sung.

Nhitng vi du nay cho thiy loi ich cta céu tric da mién dang c¢6 trong copolyme (B).

Bang 6: Két qua DSC cho Chét phan tan 3b va Chat phan tén 5.

Tgs dugc tim thay boi phan tich DSC | Chat phén tén 3b Chét phén tan 5

Tg thir nhét (lién quan dén copolyme (A)) 102°C 108°C
Tg tht hai (lién quan dén mot mién trong

69°C 71°C
copolyme (B))
Tg thir ba (lién quan dén mién thir hai

12°C 12°C

trong copolyme (B))

Thir nehiém pha tron voi nhua aikyt

Ngoai viée sang loc cac cdng thire duge mo ta o trén, cac thi nghi€ém pha tron cla céc
Chét phén tén la, 1b, 2, 3a, 3b, 4, 5, 6, 7a va 7b va Chét phan tan so sénh 8 vai alkyt tham
chiéu RESYDROL ® AY 586/45WA da duoc thuc hién.

Hon nita, Chat phan tan So sanh 16 da dugc tong hop theo vi du 1 cta US 5434215
va pha tron véi alkyt tham chiéu. Trong k¥ thuat nay, chat phan tin polyme dang nudc két
hop sap duoc tong hop dé tang cudng tinh ki nude va ting tinh chiu nude cla polyme. Su
tring hop nhil twong ctia monome dugc thye hién véi sép nhung sap khong lién két cong
héa tri vdi mach mach polyme chinh.

Tét ¢4 cac hdn hop c6 ¢ong thire nhu sau:

Chét phan tan X / RESYDROL ® AY 586 = 50:50 (dua trén ham luong chat rin cia
cac thanh phéan)

-30-



30811

Hai thanh phan dugc trén &.23°C va sau d6 dong nhit bang cach khudy & 23°C trong
30 phut. Cac hén hop 6n dinh da dugc luu trir trong 3 thang & 40°C dé danh gia su 6n dinh
lwu trit tvong rng & nhiét do cao.

Két qua cua cac thi nghiém pha tron dugc tom tit trong Bang 7.
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Su 6n dinh cta cac pha trn cua Chét phan tan la dén 7b theo sdng ché véi
alkyt tham chiéu RESYDROL ® AY 586/45WA ting 1én déng ké so v6i su on dinh
pha tron ctia Chat phan tan So sanh 8 va 10 trong cting mdt cong thtc pha tron. Chat
phan tan So sanh 8 va 10 biéu hién sy dong tu déng ké va su hinh thanh két taa rén
khi tron véi alkyt. Hon nita, sy phan tach cta thanh phan sap dugc quan sat thiy dbi
v6i Chét phan tan So sénh 10.

Tét ca cc pha tron dua trén Chat phén tan theo sang ché va alkyt tham chiu
da chimg minh dwoc sy 6n dinh khi luu trit & nhiét d cao (40°C) trong 3 thang thir
nghiém.

Cong thire 10 va Cong thire so sanh 11

Vi du 3 (BEISPIEL 3) cta EP 0305795 da duoc tai tao lai theo cach thirc dugc

mé ta trong bang sang ché. San phim thu dwoc ¢6 comach polyme chinh bao gdm
khdi ciu triic axit béo trong chudi ma trén do alkyt dugc ghép boi este hoa. Besipiel 3
va Chét phan tan 3b duoc hinh thanh trong cong thirc nhudm go theo cong thirc cua
Bang 8. Cong thirc so sanh 11 bao gdm chat 1am kho kim loai cho phép déng rin céc
lién két doi ciia cac phan tir alkyt. Khong c6 chét 1am kho kim loai duoc thém vao
Cong thire 10 vi khong c6 lién két doi clia loai alkyt c6 trong Chét phan tén 3b.

Béng 8: Cong thitc nhudm gd cho danh gia céc tinh chit bé ngoai Chéit phan

tan
Cong thtrc so sénh 11 | Cong thic 10

BEISPIEL 3 (45% ham luong chat ran) 613 ¢

Chat phan tan 3b (49% ham lwong chit rin) 563 g
ADDITOL®VXW 6206 (chét lam kho) 0,46 g
ADDITOL®VXW 6503 (tic nhan lam wdt nén) 0,40 g 0,40 g
ADDITOL®VXW 6386 N (chat khir bot) 0,40 g 0,40 g
ADDITOL®VXW 6370 (chat diét ndm) 1,00 g 1,00 g
ADDITOL®XL 297 (tac nhan chbng tao mang) 0,40 g 0,40 g
LUCONYL®(d6/vang/nay=40:39:1) (hd bt tao 6,70 g
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mau) | 6,70 g
ham luong 25% ham lugng 25%
tdng ham lugng téng ham luong

Nude khtr ion [g] , chét rin chét rin

Mot bd bang gb thong tiéu chuin ciia Hoa Ky da duoc phi hai 1an bing cach
quét son véi cong thirc (24 gio 1am khé & 23°C, 55% do Am sau 16p pha thir nhét, 7
ngdy kho & 23°C, 55% do Am sau 16p phu thir hai). Déi véi mbi 16p pht, luong xép xi
50 g/m? chit nhudm mau g dugc phu. Sau khi sdy, cac tAim gd thong da dugc dong
kin & mit sau va & cac canh bang chit bit kin 2K-epoxy. Sau khi 1am khé cht bit kin
trong mot tudn & 23°C, 55% d6 4m mAu thir nghiém da dwoc thir nghiém véi thoi tiét
xenon (ké ca phun nudc) theo EN ISO 16474-2, phuong phap A, chu ky 1, trong téng
thoi gian thir nghiéfn 12 2000 gio.

Sau 2000 gio thir nghiém xenon d3 dugc hoan thanh, cic miu thir nghiém da
dugc phan tich quang hoc. So sanh quang hoc ciia ¢4 hai miu nhudm mau gd rd rang
cho thy rang Cong thirc so sanh. 11 (dua trén Beispiel 3) bi thiét hai nghiém trong do
thiy phén va btc xa tAn cong trong qua trinh thir nghiém. Mau sic thay dbi nghiém
trong va lam t6i mau mau ther da dugc quan sat théy. Hon nira, nt va 16t vo g5 c6 thé
thdy duoc trén mau thir nghiém sau 2000 gio thir nghiém xenon bing mét thudng clia
con nguai.

Cong thire 10 (dya trén Chét phan tan 3b cia sang ché) rd rang thuc hién ot
hon dang ké sau 2000 gio thir nghiém xenon so v&i Cong thirc so sanh 11. Cong thirc
10 khong cho thiy su dbi mau dang ké hoc thay ddi mau séc. Hon nita, khong bi ran
nt hodc bong tréc mau nhudm trén go.

Nhimg quan sat trong qua trinh 130 hoa xenon (bao gdm ca nuéc phun) chimg
minh 15 s 6n dinh hoa hoc va do bén thoi tiét cua san phém theo sang ché so véi cac
k¥ thuét da néu trong EP 0305795.

" Céc két qua tuong tr ciing duge ky vong ddi véi cac san phim duge mo ta

trong US 4073758, US 4122052, WO 92/14763 va US 2010/0261840 ciing nhu trong
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tht ca cac truong hop cac phan tir axit béo ciing dugc két hop trong mach polyme
chinh hodc nhu 13 chudi bén théng qua lién két este. Trong trudng hop cac lién két
axit béo theo sang ché duoc tich hop trong mach polyme chinh ctia copolyme (A)
bing céc lién két cacbon-cacbon cong hoa tri bén thity phan dan dén ting d6 bén hoa
hoc va thoi tiét cla cac san phém dya trén sang ché.

Cong thiac 12-15 vason trang tri 1 va 2

Ngoai cac thi nghiém pha tron dugc md ta trong Bang 7, hén hop cua Chét
phan tanlb nhu duoc mo ta & trén voi chit phan tan thuong mai hién c6 chira 45%
trong lwong alkyt kho oxy hoa (RESYDROL® AY 586w/45WA) di dugc danh gia vé
cac tinh chét vét 1y va hoa hoc cﬁa no.

Dbi voi cac phuong tién so sanh, hdn hop cia chat phan tan acrylic Tg cao
(nhya UCECRYL® B 3025) véi cing mdt nhua alkyt tham chiéu cling duoc bao gém
trong sy danh gid nay. Hon nfra, két qud thu dugc da dugc so sanh véi céc tinh chét
cua alkyt tham chiéu tinh khiét c6 va khong c6 chat lam nhanh khé sir dung kim loai
dya trén chit 1am kho ADDITOL® VXW 6206.

Cong thirc riéng twong Grng dugc tom tit trong Bang 9.

Cong thuc | Cong thuc | Cong thuc

Cong thire 12 13R 14R I5R
Chét phan tan 1b [g] 7,8
UCECRYL® B 3025 [g] _ --- 7,8 --- ---
RESYDROL® AY 586w/45WA 48,9 56,7 56,3
2] 48,9
ADDITOL® VXW 6206 [g] --- --- - 0,4
Nudce khir ion ham luong 18n t6i 40% ham hrong ran tong thé

Dé danh gia hiéu sudt vat Iy va hoa hoc ctia cac cong thirc nay, ching da dugc
ap dung trén tAm kinh c6 do day mang nhwa u6t 150 pm st dung thanh phu tiéu

chuén. Sau do, mang nhua dugc dé kho trong 24 gio & 23°C va 55% dd 4m (dd Am
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twong dbi) trudc khi danh gid. Viéc danh gia thoi gian khong bong son da dugc tién
hanh trong qua trinh lam kho. Cac két qua kiém tra tinh ning ciia Cong thirc 12 dén
15R dugc tom tit trong Bang 10. Thoi gian khong bong son va kha néng chiu nuée
duoc danh gia theo cac thii tuc d3 dugc vach ra trong van ban. Giai doan lam kho:

Déanh gi4 giai doan lam kho duge thuc hién trén mang nhua sau 24 gio lam kho &

23°C va 55% d6 4m theo DIN EN ISO 9117-5.

Bang 10: Két qua kiém tra hiéu ning ciia Cong thirc 12 dén 15R

L Cong thirc | Cong thic | Cong thirc | Cong thurc
Qua trinh ki€m tra
12 13R 14R 15R

Thoi gian khong bong son (VLN 161)
[gid;phut] 2 gio >24 gity >24 gigy 4 gi&y
150pm d6 day mang am trén kinh
Giai doan lam kh6 (DIN EN ISO 9117-5)
sau 24 gidr 1am kho 150pm do day mang 4m 2 - --- 2
trén kinh
Kha ning chiu nudc [gio;phut] sau 24 gid . .

. 2 gio - --- 2 gio
lam kho6 150pum d9 day mang am trén kinh

Cong thirc 14R dua trén nhya alkyt tinh khiét khong cho thdy kho dang ké sau
24 gidy sdy & 23°C, 55% d6 4m. Thoi gian khong bong son cho nhya alkyt tinh khiét
dugc tim thiy 12 > 24 gio va vi Iy do ndy ma khong tién hanh thir nghiém thém sau 24
gio 1am kho ¢ nhiét 40 moi truong xung quanh. Cac két qua twong tu ciing dugc tim
thdy trong Cong thirc 13R, dua trén pha trdn cla nhya alkyt voi chét phéan tan acrylic
Tg cao thuong mai. Két qua nay khing dinh ring trong trudng hgp Cong thirc 13R
v6i chét phan tan acrylic khong c6 tac dong ddng ké t6i c4c tinh chat dugc d4nh gia.
' Viéc st dung chit 1am kho dua trén coban (nhu ADDITOL® VXW 6206)
trong Cong thirc 15R céi thién dang ké tinh niing kho va dic tinh hoat dong ctia alkyt

nhu dugc biét dén déi véi nhitng ngudi ¢6 hiéu biét trung binh.
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Déng ngac nhién 12 hdn hop Chat phén tan 1b va alkyt dwoc xem xét (Cong
thirc 12) ci thién dang ké tinh nang 1am kho va dic tinh hoat tinh ctia alkyt. Mac du
Cong thitc 12 khong chira bit ky chét lam kho dya trén kim loai (cht 1am mau kho),
né cho thdy sy giam manh trong thoi gian khong bong son, tham chi khi so vai alkyt
(Cong thirc 15R) ¢6 chira chit 1am kho dya trén coban.

Giai doan lam kho theo DIN EN ISO 9117-5 sau 24 gid lam kho ¢ diéu kién
mdi truong xung quanh cling twong tw nhu Cong thire 12 va 15R.

Lién quan dén kha ning chiu nude sau 24 gi0 lam kho & nhiét d0 moi truong
xung quanh c4 hai Cong thitc 12 va 15R hoat dong rat t6t, dong thoi cho két qua
tuong duong. Sau 2 gid tiép xtc voi nude, c6 thé thiy su phdng nhe ctia mang trong
ca hai truomg hop.

Dé danh gia tinh chiu hoa chét cia Cong thirc 12 va 15R, mot bd van gd tiéu
chudn da dugc phi kép bang cach son voi cong thire (24 gid 1am kho & 23°C, 55% do
am sau 1op thtr nhét, 20 ngay sdy & 23°C, 55% d6 4m sau 16p thtr hai). D61 voi mdi
16p phu, da ap dung mot lwgng khodng 50 g/m? cia cong thirc twong tmg. Sau khi [am
kho, tim gd di dugc kiém tra theo DIN 68861-1B v&i cc chit néu trong Bang 11.
Dénh gia két qua tht nghiém da dugc thuc hién theo DIN EN 12720.

Bang 11: Kiém tra tinh chiu hoa chét cua Cong thttc 12 va 15R theo DIN
68861-1B va danh gia két qua theo DIN EN 12720

Chat héa hoc [s6; thoi gian tiép xac | Két qua dénh gia theo DIN EN 12720
theo DIN 68861-1B] Céng thirc 12 Cong thirc 15R

Etanol [4; 1 gid] | 5 5

Chat tay rira [23; 1 gio]

Dung dich amoniac [3; 2m]

Axeton [14; 10s]

Nuéc [12; 16 gio]

Ca phé [8; 16 gid]

W | | W W] W
wDhn| | | W W W

Ruou vang do [5; 16 gio]
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Céc két qua ciia kiém tra tinh khang hoa hoc dugc tém tit trong Bang 11 cho
thiy 16 rang ring Cong thirc 12 va Cong thirc 15R c6 thé so sanh mét cach hoan hao
vé tinh khang hoa hoc cla chung.

Cac két qua duoc chi ra trén day dugc coi 12 1o thé rd rang cua sang ché so vdi
cac ky thuat da biét. Pha tron cac ché pham chit phan tan dang nudc theo sang ché
voi alkyt ¢6 thé loai bo su can thiét phai st dung céc chat 1am mau kho dua trén kim
loai nang (vi du chit 1am kho dya trén coban) trong két hop véi alkyt dé dat duoc hiéu
sudt mong mudn. Do cdc chat 1am kho dya trén kim loai ning dugc biét dén 1a rat tdn
kém, c6 kha nang gdy doc hai va c6 hai ddng ké cho moi truong, pha tron ctia cac ché
pham chat phén tén dang nude theo sang ché véi alkyt 1a mot loi thé 16 rang so voi ky
thut trude day. Cac mirc hiéu suit cia nhitng hdn hop ndy dugce tim thiy 1a gibng voi
hiéu suét cta cac alkyt 1am mau kho tham chi & cdc mirc do ham lwong thip dang ké
v6i cac ché phim chit phan tan dang nude theo sang ché.

Mot thi nghiém bo sung da duoc tién hanh bing c4ch sir dung céc cong thirc
pha mau cta hon hop chita Chit phan tin 1b va chit phin tin cua nhya alkyt
RESYDROL® AY 586w/45WA (khong c6 cac chit lam mau kho, Son trang tri 2) va
alkyt 1am mau kho, tinh khiét (Son trang tri 1). Cong thirc pha trdn céc loai son trang
trf ndy duogc tom tit trong Béng 12.

Bang 12: Céng thire diéu ché cac loai son trang tri nhuém mau tring:

Son trang tri 1R Son trang tri 2
Nhua alkyt RESYDROL® AY 586w/45WA [g] 56,30 g 48,90 g
ADDITOL® VXW 6206 [g] (chat 1am kho dua 0406
trén kim loai)
Chat phan tan 1b [g] 7,80
ADDITOL® VXW 6208 [g] (tac nhan phan tan) 1,08 g 1,08 g
Propylen glycol [g] (tic nhan két tu) 051¢g 051g
ADDITOL® VXW 4973 [g] (chét khir bot) 0,57 g 0,57 ¢
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ADDITOL® VXW 6214 [g]
. . N 0,24 ¢ 0,24 ¢

(chat phu gia phan cap va lam 4m nén)
KRONOS® 2310 [g] (thudc nhudém TiO») 20,82 g 20,82 ¢
TAFIGEL® PUR 80 [g] (chat ¢6 dic PU lién

. 1,62 g 1,62 g
két)
Nude khir ion Ham lugng 1én t6i 40% tong ham

lugng chét rin

D¢ danh gid dic tinh vat Iy va héa hoc, son trang tri IR va 2 dugc pha trén thm
kinh c6 d6 day mang son w6t 150 um st dung thanh phu tiéu chuén. Sau do, mang
nhua duge dé kho trong 24 gitr & 23°C va 55% do Am (do 4m twong déi) trude khi
danh gid. Viéc danh gia thoi gian khong bong son di duge tién hanh trong qué trinh
lam kho.

Cac két qua thur nghiém ctia son trang tri 1R va son trang tri 2 dwogc tom tit
trong Bang 13:

Bang 13: Tém tit cc két qua thir nghiém déi v6i son trang tri:

Th tuc kiém tra son trang tri IR | son trang tri 2

Thoi gian khong bong son (VLN 161) [h;min]

] 4 gioy 2 gio
150pm do day mang am trén kinh
Giai doan lam kho6 (DIN EN ISO 9117-5) ; ;
sau 24 gior [am kho- 150um d6 day mang 4m trén kinh
Bude 1am kho (DIN EN ISO 9117-5) A A
sau 1 tun 1am kho - 150 um do day mang am trén kinh
Tinh chiu nude [h;min] sau 24 gid kho . _

, 2 gioy 2 gio
150pm do day mang am trén kinh
Do bong (DIN EN ISO 2813; <60°)[GU] 02 s
sau 24 gid kho - 150um do day mang am trén kinh
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Cac két qua nay cho thdy céc két qua duoc chi ra & trén dbi véi cac Cong thace
khong ¢6 thube nhudm mau 12 va 15R (Bang 10) cling da dugc chimg minh dbi véi
cac loai son trang trf nhudm mau nhu trong Bang 13. Lop son trang tri 2 cho thdy thoi
gian khong bong son gidm, tham chi khong cén st dung thém bat ky chit lam mau
khd nao, so sdnh v6i son trang tri IR dya trén nhya alkyt c6 chit 1am mau kho, tinh
khiét. Giai doan 1am kho cling nhu kha nang chiu nuéc hoan toan ¢6 thé so sanh duge
dbi voi ca hai loai son trang tri ¢ thudc nhudém mau va cling twong tw nhu két qua thu
dugc v6i cac chat két dinh khong ¢6 thude nhudm mau.

Piéu ngac nhién 1a pha tron ctia Chét phan tan 1b véi alkyt (Son trang tri 2)
khong lam gidm déng ké mitc d bong so v6i alkyt tinh khiét, 1am kho nhanh (Son
trang tri1R). Thong thuong dwoc biét boi ngudi 6 hiéu biét trung binh trong linh vuc
ky thuat rang pha tron cia alkyt va nhya acrylic c¢6 thé giam déng ké do bong do mot
56 khong tuong thich ctia nhya duoc xem xét. D9 bong tuong tu clia Son trang tri 1R
va Son trang trf 2 chi ra rd rang nhitng lgi ich ctia sang ché so véi céc sang ché trude
déy trong linh vyuc nay.

Hon nita, cac két qua phan tich cua cac loai son nhudm mau hd trg thuc té
thém Ia cdc cht lam kho dva trén kim loai c6 thé dugc thay thé bing céc chét phan
tn dang nudc theo séng ché trong g dung cudi ciing ma khong c6 su khac biét

dang chti y trong viéc thyc hién céc sén pham cudi cling.
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YEU CAU BAO HQ

Chét phén tan dang nude thu dugce bang quy trinh bao gdm cac bude sau:

(a) diéu ché copolyme axit (A) c6 chi sd axit khi tiép xtc v6i nude it nhét 13
140 mg KOH/g bang cach ddng tring hop gc cac monome bao gdm:

(al) it nhit mét axit béo chura bio hoa,

(a2) it nhit mot monome etylen chua bdo hoa chira it nhit mot nhém axit hoic
nhom c6 kha ning tao thanh nhém axit khi tiép xic véi nuée, va

(a3) it nhit mot monome etylen chua bdo hoa khac ma khéac biét véi (al) va
(a2),

trong do6 it nhit mot axit béo chua bdo hoa (al) duge hop nhét trong mach
polyme chinh ctia polyme axit (A) qua mét lién két cacbon-cacbon,

(b) trung hoa toan b6 hodc mot phin copolyme chira nhom axit (A) va hoa tan
n6 trong nuéc dé tao thanh copolyme (A) dugc trung hoa mot phin hodc hoan
toan, va

(c) ddng trung hop trong dung dich thu dugce & bude (b) it nhit mét hdn hop

monome khéac v6i hdn hop monome ciia budc (a) dé tao thanh copolyme (B).

Chét phén tan dang nuéc theo diém 1, trong d6 copolyme (A) thu dugc tir:
5 dén 50% trong luong cua axit béo chua bio hoa (al),

5 dén 90% trong luong ctia monome etylen chua bdo hoa (a2),

5 dén 80% trong lugng ciia monome etylen chua bdo hoa (a3),

tinh trén tng cua (al), (a2) va (a3).
Chét phén tan dang nudc theo diém 1, trong d6 it nhit mot axit béo chwa bio

hoa (al) dugc chon tir nhom bao gdm axit béo tir ddu dau nanh, axit béo tir diu

hat lanh, axit béo tir dau thong va hdn hop ciia chung.
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Chéit phén tan dang nuéc theo diém 1, trong d6 it nhit mot monome etylen
chua bao hoa (a2) duge chon tir nthém bao gbm axit (met)acrylic, axit crotonic

va hon hop cua chiing.

Chéit phén tan dang nuéc theo diém 1, trong d6 it nhit mot monome etylen
chua bdo hoa (a3) dugce st dung trong budce (a) c¢6 nhict do chuyén héa thiuy

tinh ctia polyme dong nhéit cao hon 50°C.

Chét phan tan dang nudc theo diém 1, trong d6 it nhit mot monome etylen
chua bdo hoa (a3) st dung trong buéce (a) dwgc chon tir nhém bao gbm styren,
alpha-metylstyren, (met)acrylamit, diaxeton (met)acrylamit, isobornyl

(met)acrylat, metyl metacrylat, va hdn hgp cia ching.

Chét phan tan dang nu6c theo diém 1, trong d6 copolyme (A) dugc trung hoa
hoan toan hodac mot phén ¢6 mirc do trung hoa it nhét 12 30% tinh trén téng sb
c4c nhém axit ¢6 trong copolyme (A) khi tiép xtic v6i nuéc va/hodc trong d6
copolyme (A) dugc trung hoa véi it nhit mot chét trung hoa duge chon tir

nhom bao gom amoniac, amin va hydroxyt vo co.

Chéit phan tan dang nu6c theo diém 1, trong d6 copolyme (B) thu dugc tir
monome dugc chon tir nhém bao goém styren, vinyltoluen, alpha-metylstyren,
etylstyren, metyl (met)aérylat, etyl (met)acrylat, propyl (met)acrylat, butyl
(met)acrylat, pentyl (met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat, octyl
(met)acrylat, hydroxymetyl (met)acrylat, hydroxyetyl (met)acrylat,
hydroxypropyl (met)acrylat, hydroxybutyl (met)acrylat, glyxidyl (met)acrylat,
diaxeton (met)acrylamit, axetoacetoxyetyl (met)acrylat, ureit (met)acrylat va

hdn hop cta ching.
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Chét phén tan dang nuéc theo diém 1, trong do copolyme (B) c6 it nhat hai

nhiét do chuyén hoa thiy tinh.

Chét phan tan dang nude theo diém 1, trong d6 chit phan tan nay bao gOm:
tir 10% trong lwong dén 40% trong lugng cua copolyme (A),

ttr 60% trong lugng dén 90% trong lugng ctia copolyme (B),

tinh trén tong clia (A) va (B).

Chét phan tan dang nudc theo diém 1, trong d6 chat nay c6 phan tng lién két
ngang bdi sy hién dién cua cic vi tri gin két c6 trong copolyme (A) va/hoac

copolyme (B) va trong c4c hop chét bén ngoai.

Quy trinh diéu ché chét phan tan dang nudce theo diém 1, quy trinh nay bao
gdm cac budc:
(a) diéu ché copolyme axit (A) ¢6 chi sb axit khi tiép xtc v6i nude it nhét 1a
140 mg KOH/g bang c4ch dong tring hop gbe cdc monome bao g0m:

(al) it nhat mot axit béo chua béo hoa,

(a2) it nhit mot monome etylen chua bio hoa c6 chira it nhit mot nhom
axit hodc nhom c6 kha néng tao thanh nhém axit khi tiép xtc véi nude, va

(a3) it nhit mot monome etylen chua bdo hoa khac ma khac véi (al) va
(a2),

trong d6 it nhat mot axit béo chua bio hoa (al) dwoc hop nhat trong mach
polyme chinh cua copolyme axit (A) qua mét lién két cacbon-cacbon,
(b) trung hoa toan b hodc mot phan copolyme chira nhém axit (A) va hoa tan
no trong nudc dé tao thanh copolyme (A) duoc trung hoa mdt phan hodc hoan
toan, va
(c) ddng tring hop trong dung dich thu dugc tai budc (b) it nhat mot hdn hop

monome khac v6i hdn hop monome ciia budc (a) dé tao thanh copolyme (B).
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Hon hop bao gom chét phén tin dang nudc theo diém 1 va it nhit con c6 thém

mdt chat két dinh.

Hon hop theo diém 13, trong do it nhat mot chat két dinh thém nay 1a nhya

alkyt hodc chat phan tan polyuretan.

Hon hop theo diém 13, trong d6 it nhit mot hop chit két dinh thém bao gdm
nhuya alkyt kho 6xy héa va trong do luong nhua alkyt 14 tir 60 dén 95% trong

luong tinh trén tong s6 copolyme (A), copolyme (B ) va nhya alkyt noi trén.

Hon hop theo diém 15, trong do nhua alkyt dugc lya chon tir nhém bao g@)m
nhya alkyt bién doi acrylic, nhwa alkyt bién ddi uretan va hydrid alkyt-

polyuretan chira cac phan phén tir tir nhua alkyt bién doi acrylic.

Hon hop theo diém 15, trong d6 hop chét nay c6 chira it hon 1% trong luong

cua chat lam kho.

Quy trinh didu ché nén hodc vt phim duogc che phu, quy trinh nay bao gdm
bude che phu it nhit phan bé mat cta nén hodc vt phdm bang chit phan tan

dang nudc theo diém 11.
Quy trinh diéu ché nén hodc vét pham dugc che phu, quy trinh nay bao gdm

bude che phu it nhit phan bé mit clia nén hodc vt pham bang hdn hop theo

diém 13.
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