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Linh vire ky thuit dwge dé cap

Sang ché dé cap dén chét phén tan polyme vinyl lién két ngang dang nudce, ché
pham phii bao gdém chat phén tan polyme vinyl lién két ngang dang nuéc; dén cong
thirc son bao gém chét phan tan polyme vinyl lién két ngang dang nudc. Sang ché

cling dé cap dén san pham duoc phti bang ché phim phu hoic cOng thtc son.
Tinh trang k§ thuit cia sang ché

Phép luat vé viéc phat thai cac hop chat d& bay hoi dang thic day sy chuyén ddi
tir cdc ché pham tao ra tir dung moi sang céc ché pham phu gbc nude. Tuy nhién, cac
ché pham phu gbc nude van cin dugc cai thién dé dat dugc hoic dé phu hop véi cac
dac tinh wu viét cia cac ché phdm tuong Ung sinh ra tr dung moi. Mot vén dé cy thé
dbi véi cac ché pham phu gbe nudce la khoang thoi gian ngin trong do 16p son phi méi
son ¢6 thé duge thao tac lai ma khong dé lai cac vét 13i c6 thé nhin thay trong 16p phu
da dong ran nhu vét co, vét lan, bui phun (thuong duoc goi la “phun qué mirc”) hoic
cac dudong c6 thé nhin théy tai cac méi nbi gitta cac 16p son phu lién ké.

Mot 16p ché phim phu méi duge phu 1én bé mit duoc cho 13 “mé” khi né van &
trang thai c6 thé thao tac trong qua trinh lam khd ma khong dé lai cac vét 18i c6 thé
nhin thdy déng ké trén 16p phu da khé. Thoi gian mé 1a khoang thoi gian tir thoi diém
thi cong 16p son ddu tién cho dén khi vigc chinh stra khong thé thuc hién trén mang

son udt ma khong dé lai cac vét 18i ¢6 thé nhin thdy duoc.

Tt 1au da c6 mong mudn cai thién thoi gian mé cua son géc nudce dua trén céc
ché pham phi tao mang dang nudce. Céc polyme tao mang trong ché phdm pht dang
nuoc thudng dé chi cac polyme c6 nhiét do chuyén thuy tinh du thap dé tao mang két
dinh trén chat nén ¢ nhiét do moi truong xung quanh, tét hon 1a c6 nhiét do tao mang

t6i thiéu trong khoang tir 0 dén 60°C.

Tin ring thoi gian mo dai hon c6 thé dat duge bang cach st dung céc chit phu

gia hodc chat ddng két dinh hoa tan trong nudc trong cong thirc cta 16p phi. Vi duy,
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cac ddng dung mdi hoa tan trong nudc nhu alkylen glycol (vi du: etylen glycol,
propylen glycol, 2-metyl-2,4-pentandiol) dugc coi la c6 1¢i cho thoi gian mé. Theo
mot cach khac, cac polyme hoa tan trong nudc, chdng han nhu ruou polyvinyl,
polyetylen glycol, poly (met) acrylamit va poly 2-etyl oxazolin dugc dé xuét 1a hitu ich
dé kéo dai thoi gian mé cta cac 16p phu gbc nude. Tuy nhién, vén d& chung cua cac
giai phap cai thién thoi gian mé polyme hoa tan trong nude da biét 14 cac 16p phu tao
thanh ¢6 kha ning chdng thim nudc kém. Diéu nay c6 nghia 1a trong thuc té, chi co
thé stt dung cac mirc rit thap, do d6 lam giam hiéu qua cta viéc cai thién thoi gian mé
hodc thoi gian vién udt. Cac chit phu gia hoa tan trong nude cling tao ra mot vén dé
khi 16p son thtr nhat can duoc pht qua nhiéu boi 16p tht hai cia cing mot loai son,
ching han dé c6 du do che phu cua 16p nén. Néi chung, kha ning son phu lai ctia cac

loai son nay kém.

Tai liéu EP 136025 B1 bdc 16 cong thirc son bao gdm céc chit ddng tring hop
hoa tan trong nudc cd chira ca nguyén t6 ion va khong ion. Mic di hdn hop nay c6 thé
cai thién thoi gian m& va kha nang quét clia son trang tri, nhung cho nhitng mg dung

nay déu khong duoc dé cép toi trong dit liéu lién quan cling nhu yéu cau bao ho.

Tai liéu EP 0593151 B1 md ta mot phuong phap tdng cuong thoi gian mé cua
16p pha gbe nude. Phuong phép nay bao gbm viéc pha tron latex acrylic ¢6 chira nhom
chttc phan Umg véi hop chét phan tir ludng cuc dudi stra d6i c6 chra nhom phan tng
bd sung cho cac nhom phén ng cia latex polyme. Viéc bd sung hop chit didu chinh
thuc su da nang cao thoi gian mé cua son ddi ching dugc pha ché chi véi latex
acrylic. Tuy nhién, thoi gian m& chi dat t61 da 15 phut va khong c6 dit liéu ndo vé thoi

gian m& cua 16p thir hai va kha nang son phu lai cta no.

Tai liéu US 2001/0031826A1 mo ta viéc sit dung polyme nhii tuong dé pha ché
son c6 do bong cao voi thoi gian mo dugc cai thién. Polyme nhii twong dugc diéu ché
bang cach sir dung hdn hop cua monome acrylic (met) véi monome chure polyalkylen
oxit. Thoi gian mé cho son dugc lam béng céc chét dong tring hop nay thuc su cao
hon dang ké hon 20 phut trong mdt s6 vi du. Tuy nhién, khong c6 dit liéu vé kha ning

son lai cua céac loai son dugc boc 10.
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Tai liéu WO 2012130817 A1 md td mot ché phém dang nudc dugce tao thanh tir
hdn hop cua hai chét phan tan cao phan tr tao mang, mang lai thoi gian mé kéo dai
cho 16p thu nhat va kha ning chdng va chan héa chét tuyét voi so véi céac loai son tam
thoi thuong mai thong thuong da biét. Chit phan tan polyme dau tién chra cic nhom
cho lién két ngang v6i moi truong xung quanh va chirc nang cla axit cacboxylic/poly
etylen oxit. Chét tring hop phén tan tha hai 13 tir nhém polyuretan, polyme vinyl hodc
alkyt.

B4t chép nhiing tién bd dat dugc trong tinh trang k¥ thuat, chii yéu tap trung vao
thoi gian m¢ va hiéu suét mang kho cua 16p son thir nhét duoc st dung. Tuy nhién,
son trang tri va son kién tric thuong duge st dung dudi dang hé théng nhiéu 16p dé c6
du do che phu cua 16p nén. Do d6, thoi gian mé trong khi thi cong 16p thtr hai phai
ngang bang véi 16p son thu nhét. Tai lieu WO 2015107163 A1 bdc 10 mot cong nghé
cho phép thoi gian mé cua 16p son thi nhét 14 22-25 phat. Tuy nhién, thudc tinh héy
khong con xuAt hién khi (cac) 16p son tiép theo duge st dung va thoi gian mé duoc
giam xubng khoang 30 dén 50%. Ngoai ra, dd chay va do phéng cua 16p son thit hai
duge str dung kém. Do do, can ¢6 cac chit phu gbc nudce co thoi gian md, dd chay va

d6 phang tt trong loai son dugc thi cong nhiéu 16p.
MO ta chi tiét sang ché

Sang ché dé cap dén chit phan tan polyme vinyl dang nudc dé str dung trong ché
pham pht theo sang ché. Chét phan tdn polyme vinyl dang nuéc PD nay bao g0m céc

polyme sau:

1) Chét phan tan dang nudc cla polyme vinyl P1 ¢6 thé dat duoc bang cach tring

hop nhil tuong gbc tr do ctia hén hgp monome bao gbm:

a) tir 5 dén 20% trong lugng monome khong bao hoa v& mit etylen chirc axit M1

hodc tién chat cda chung;

b) tir 5 dén 25% trong luong monome khong bdo hoa vé mit etylen M2 chira

polyetylen glycol hodc nira monoalkoxy polyetylen glycol;
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¢) 1én dén 90% trong lugng cua cac monome khong bao hoa vé& mit etylen khong

ion M3 khac v6i M1 hodc M2;

d) 0 dén 10% trong luong monome khong bdo hoa vé mit etylen M4 v6i mot

nhém chtre dé lién két ngang sau khi hinh thanh mang
e) 0 dén 10% trong luong cua it nhit mot chét chuyén chudi CTA;

trong d6 tong % trong lugng cua M1 + M2 + M3 + M4 + CTA = 100% trong

luong;

2) chét phan tan dang nudc hodc dung dich clia polyme vinyl P2 co dugc bang

cach ddng trung hop gbe tu do cua:

a) tir 25 dén 95% trong lugng ciia monome khong béo hoa vé mit etylen M5

dugc chon tir nhom N-vinyl amit ¢ cAu triic chung:

N

RENYO
R4

trong do R; va R, 1a ankyl tir C; dén Cs va c6 thé duoc két ndi dé tao cu trac

vong, tot hon 12 N-vinyl pyrrolidon hodc N-vinyl caprolactam;

b) tir 5 dén 75% trong lugng cia cac monome khong bao hoa vé mit etylen

khong ion M3’;

¢) tir 0 dén 5% trong lugng cia cac monome khong béo hoa vé mit etylen M4’

v4i mot nhém chire dé lién két ngang sau khi tao mang;

d) tir 0 d&én 10% trong lugng monome khong bio hoa vé& mit etylen chirc axit

M1’ hodc tién chit ctia chiing;

e)tr 0 dén 5% trong luong cua it nhat mot chit chuyén chudi CTA’;
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trong d6 tong ctia% trong lwong cia M5 + M3°+ M4> + M1’+ CTA’ = 100%

trong luong;

3) polyme vinyl tao mang P3 dudi dang chit phan tin dang nudc bao
gbm:

i) tir 20 dén 60% trong lwong ciia oligome vinyl lién két ngang c6 thé phan
tan trong nudc hodc tan trong nudec OL thu dugc bang céach tring hop nhil

trong hén hgp monome bao gém:
1) it nhat mot monome khong bio hoa vé mit etylen chirc axit M1”;
2) it nhat mot monome khong bao hoa vé mit etylen M4” ¢6 nhém chirc
tao lién két ngang khi tao mang, khong phai 1a M17;
3) it nhit mot monome khong bdo hoa vé& mit etylen M3” khac M1” va
M2”, va
5) tiy chon, it nhat mot chat chuyén chudi CTA”, va
ii) tir 40 dén 80% trong lugng ciia polyme vinyl trong lugng phén ti cao
P4 dugc didu ché bang cach trung hop nhil twong, v6i sy ¢6 mit cua oligome
vinyl lién két ngang c6 thé tan trong nudc hoic phan tan trong nuéc OL, hdn
hop monome bao gom:
1) tiy chon mdt monome khong bdo hoa vé mit etylen chtrc axit M1°”;
2) tiy chon mét hodc nhidu monome khong bdo hoa vé mit etylen M4’”
¢6 nhém chuc tao lién két ngang khi hinh thanh mang, khac M1,
3) it nhat m6t monome khong bio hoa vé mit etylen M3°” khic véi M1°”
vaM2’” va
4) tuy chon, mot hodac nhidu monome khong bdo hoa vé mit etylen da
chie dé tao tién lién két ngang, M5™, tot hon 14 v6i lwgng nhd hon 5% trong
luong;
- trong d6 tong trong lugng clia polyme vinyl tao mang P3 = % trong luong ciia
oligome vinyl lién két ngang tan trong nudc hodc phan tan trong nude OL +% trong

luong cia polyme vinyl ¢6 khdi lwong phén tir cao P4 =1) + ii) = 100% trong luong va
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- trong do tbng khdi luong cta polyme vinyl trong chét phan tan polyme vinyl
dang nuéc PD =% trong luong ctia polyme vinyl P1 + % trong luong polyme vinyl P2

+ % trong luwong ctia polyme vinyl tao mang P3 = 100% khéi luong.

Céc polyme vinyl P1, P2 va P3 c6 thé dugc tong hop riéng biét va co thé duoc
két hop bang cach tron cac chét phan tan dang nudc twong Ung ctia chung dé tao nén
chit phan tan polyme PD. Ty 1& cua polyme vinyl P1, P2 so vai P3 1a (1: 1: 98) dén
(65:15:20), tdt hon 1a (9: 1: 90) dén (50:10:40), t&t hon nira 14 (25: 1,5 : 73,5) dén (35
4,5: 60,5) va tot nhat 1a tir (27: 2: 70) dén (32: 4: 65).

Chét phan tan polyme vinyl dang nuée PD bao gom tir 30% trong lugng dén 60%
trong lugng cua polyme vinyl P1 + P2 + P3, phan con lai trong s nhitng tht khac 1a
nudc, chit hoat dong bé mit, chét trung hoa va chét diét khuén.

r
A 6

Theo sang ché, “monome khong bao hoa vé mit etylen” c6 nghia la monome ¢o6

it nhat mot lién két doi cacbon-cacbon c6 thé tring hop gbe.

Tién t6 "(met) acryl" khi dugc st dung dé goi tén cac hop chit theo sang ché bao
gbm ca "acryl" va "metacryl" va dung dé chi cac hop chét chtra it nhat mot nhom CH,
= CHCOO- hodc nhém CH, =C(CH3)COO-, ciing nhu hén hop ctia ching va hon hop

ciia cac hop chat do.

"Oligome vinyl" c6 nghia 1a mot polyme c6 trong luong phan tu thip thu duge
bang cach trung hop gdc ctia cac monome khong bdo hoa vé mit etylen.

"Polyme vinyl" c6 nghia 1a mot polyme ¢6 ngudn gbe tr cac monome vinyl ¢6
chira mot lién két ddi cacbon-cacbon.

"Trong do tbng% trong luong cua M1 + M2 + M3 + M4 + CTA = 100% trong
luong": ¢6 nghia la polyme vinyl P1 v& co ban bao gdbm cdc monome M1, M2, M3,
M4 va it nhit mot chét chuyén chudi CTA nhu da dinh nghia ¢ trén. Do do, téng trong
lugng cua polyme vinyl P1 tuong ung voi tong phﬁn tram khdi luong cta cdc monome
M1, M2, M3, M4 va it nhét mot chét chuyén chudi CTA.

"Trong do tbng % trong lugng ciia M5 + M3+ M4’ + M1+ CTA’ = 100%
trong lugng": ¢6 nghia la polyme vinyl P2 v& co ban bao gdm cdc monome M5, M3’,

M4’, M1’ va it nhat mot chét chuyén chudi CTA’. Nhu vay, téng khéi lugng cua

6
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polyme vinyl P2 tuong ung véi tbng phan tram khéi lwong ctia cdc monome M5, M3,

M4°, M1’ va it nhat mot chat chuyén chudi CTA”.

“Tdng trong lwong ctia polyme vinyl tao mang P3 =% trong luong cua oligome
vinyl lién két ngang c6 thé phan tan trong nudc hodc hoa tan trong nude OL +% trong
luong cua polyme vinyl cao phan tr P4 = i) + ii) = 100% trong lugng™: ¢6 nghia la
polyme vinyl tao mang P3 vé co ban bao gdbm mdt hop chét oligome vinyl lién két
ngang co thé phan tan trong nudc hodc hoa tan trong nuéc OL va mot polyme vinyl
cao phan tir P4. Do 4o, tdng trong luong ciia polyme vinyl tao mang P3 tuong ing voi
tdng phan tram trong lwong cua oligome vinyl lién két ngang phan tan trong nuéc hoic

hoa tan trong nudc OL va polyme vinyl ¢6 khéi luong phén tir cao P4.

“Trong d6 tong trong lugng cia polyme vinyl trong chét phan tan polyme vinyl
dang nuéc PD = % trong luong cia polyme vinyl P1 + % trong luong cta polyme
vinyl P2 + % trong lugng cia polyme vinyl tao mang P3 = 100% trong lugng”, ¢6
nghia 13 polyme vinyl nay vé co ban bao gbdm polyme vinyl P1, polyme vinyl P2 va
polyme vinyl tao mang P3. Theo do, tdng trong lugng cua polyme vinyl trong chét
phén tan polyme vinyl dang nuéc PD twong Ung véi téng phan tram trong luong clia
polyme vinyl P1, polyme vinyl P2 va polyme vinyl tao mang P3. Do do, chét phan tan
polyme vinyl dang nudc PD v& co ban bao gdm chét phan tan dang nudc ciia polyme
vinyl P1, chit phan tan dang nuéc hodc dung dich cua polyme vinyl P2 va chat phan

tan dang nudce cia polyme vinyl tao mang P3.

Qua trinh trung hop nhii twong dugc mo ta trong “Hoa hoc va cong nghé¢ polyme

hoa nhil twong”, Editor A. van Herk, (2005), Blackwell Publishing Ltd.
Pinh nghia monome

- Monome M1, M1’, M1” va M1°”

X

Monome khong bao hoa vé mit etylen chirc axit M1, M1’, M1” va M1, moi
loai doc lap, co thé duoc chon tir nhém monome chirc axit cacboxylic hodc tién chat
cuia nd nhu axit acrylic, axit metacrylic, axit maleic hodc cdc nira este ciia nd, fumaric
axit hodc mdt nira este cla no, va axit itaconic hodc mdt nira este cila nd. Cac monome

ndy c6 thé dugc san xuat tir nguyén liéu hoa dau. Theo mot cach khac, chung cé the
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duoc 14y tir ngudn nguyén licu téi tao. Axit acrylic gbc sinh hoc ¢6 thé duoce san Xuét
tir glyxerol hodc axit hydroxypropionic, cac dan xuét cia axit hydroxypropionic hodc
hdn hop cua chung. Axit itaconic thu duoc bang cach 1én men dudng va axit

metacrylic nguon goc sinh hoc c6 thé dugce tao ra tlr axit itaconic.

Céac monome khéc c¢6 chtra nhém chire axit, khong chira nhém cacboxylic c6 thé
12 monome sulphat hoéc sulphonic. Nhu céc vi du khong han ché c6 thé dugc dé cap
dén 1a axit sulphonic 2-acrylamido-2-metylpropan hoac mudi kiém, amoniac hoic
amin cia chung va mudi natri ctia san phidm cong cta alylglyxidyl ete v6i natri
bisulfit, 2-sulfoetyl metacrylat hodc axit 1- (allyloxy)-2-hydroxypropan-1-sulfonic.
Ngoai ra ¢ thé st dung cac monome chic photphat hodc photphonat. Vi du khong
gi6i han vé cdc monome nhu vay 12 monoacryloxyetyl photphat, Sipomer® PAM-100
va Sipomer® PAM-200 (ca hai tir Solvay), 10-metacryloyloxydexyl dihydrogen
photphat (Kuraray), dimetyl (2-metacryloyloxyetyl) photphonat va dimetyl (2-
metacryloyloxypropyl ) photphonat hoéc Etyl 2-[4-(dihydroxyphosphoryl)-2-oxabutyl]
acrylat.

- Monome M2, M2’, M2” va M2

Céc monome khong bdo hoa vé mit etylen chira polyetylen oxit M2, M2, M2”
va M2 tét hon 1a bao gdm cic monome c6 cdng thirc chung R3-O- (CH,-CH,-0) ,-
R2, trong d6 R3 1a acryl hodc metacryl; R2 la H hodc alkyl, t6t hon 14 chira tir 1 dén 4
nguyén tir cacbon, n 1a s nguyén tir 1 dén 35, t6t hon 1a tir 2 dén 20 va tt nhét 1a tir 3
dén 15. Cac monome khong bdo hoa vé mit etylen chtra polyetylen oxit t6t hon nén
bao gém tr 2 dén 50 etylen cac don vi oxit, t5t hon 1a tir 2 dén 20, va tét nhét 1a tir 2
dén 15. Cac monome tot hon 14 monome polyetylen glycol (met) acrylat hodc monome
mono metoxy (met) acrylat. Cac vi du thich hgp cia monome khong bao hoa vé mit
etylen chira polyetylen oxit ii) la metoxy polyetylen glycol 550 metacrylat va metoxy
polyetylen glycol 350 metacrylat. Vi du nhu Visiomer® ETMA, Visiomer®
MPEG550MA (c6 san tir Evonik), Bisomer® S20W, Bisomer® PEA6 (c6 san tr GEO
Specialty Chemicals).

- Monome M3, M3’, M3” va M3””
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Cac monome khong bao hoa vé mit etylen khdng ion M3, M3°, M3”, M3* va
M3”” tét hon 1a bao gdm styren va cac din xut cta styren nhu alpha-metyl styren, t-
butylstyren, vinyl toluen, o-, m-, va p -metylstyren, o-, m- va p-etylstyren, este ankyl
cla axit acrylic (metylic), este vinyl, vinyl monome chita nhom hydroxyl; Cac
monome duogc wu tién bao gdm céc este ciia axit acrylic va axit metacrylic nhu n-butyl
(met) acrylat, metyl (met) acrylat, etyl (met) acrylat, 2-etylhexyl (met) acrylat, lauryl
(met) acrylat, xycloalkyl (met) acrylat , vi du, va acrylat xyclohexyl (met). Este cua
axit itaconic nhu dimetyl va di-butyl itaconat. Cdc monome nay co thé dugc san xudt
tir nguyén liéu hoa diu. Theo cach khac, ching c¢6 thé c6 ngudn gbe tir nguyén lidu tai
tao nhu axit acrylic va axit metacrylic ngudn gdc sinh hoc. Cac ankan dugc st dung
trong qua trinh ester hoa (chuyén héa) ciing c6 thé co ngudn gbc sinh hoc. Vi du khong
giéi han vé cac monome nhu vay la Visiomer® Terra C13-MA, Visiomer® Terra
C17.4-MA, n-octyl acrylat andisobornyl (met) acrylat. Ngoai ra cdc dien nhu 1,3-
butadien hodc isopren; hozc hon hop cuia ching. Ngoai ra, cac este vinyl, chang han
nhu vinyl axetat, vinyl alkanoat hoic cac din xuét ctia chung hodc hdn hop cta ching
¢6 thé duoc str dung trong ché phdm monome. Nitril, ching han nhu (met) acrylonitril
cling ¢6 thé duge st dung.

- Monome M4, M4’°, M4” va M4

Cac monome M4, M4’, M4”, M4 va M4””, ¢6 cac nhom chirc khac véi nhom
axit, c6 thé duoc st dung dé lién két ngang sau khi tao mang. M4, M4’, M4”, M4™ va
M4 ¢6 thé gibng hodc khac nhau. Vi du v& cac monome nay bao gdm cic monomer
chic hydroxy nhu hydroxyetyl (met) acrylat, hydroxypropyl (met) acrylat,
hydroxybutyl (met) acrylat , ciing 1 cdc monome c6 nhom hydroxy an nhu glyxidyl
metacrylat. Cac nhém chure hydroxy co thé duoc lién két ngang véi céc polyisoxyanat
& nhiét d6 moi truong tang nhe. Céac vi du khéac bao gdm cac dan xudt clia (met)
acrylamit nhu N-metylol (met) acrylamit. Céc vi du khac v& monome 14 nhitng chét c¢6
chira nhom cacbonyl nhu acrolein, metacrolein, crotonaldehyt, 4-vinylbenzaldehyt,
vinyl alkyl xeton tir 4 dén 7 nguyén ti cacbon nhu vinyl metyl xeton. Céac vi du khéac
bao gdm acrylamido pivalaldehyt, metacrylamido pivalaldehyt, 3-acrylamidometyl-
anisaldehyt, diaxeton acrylat va diaxeton metacrylat, va cdc amit chira keto nhu

diaxeton acrylamit. CAc monome c6 nhom chirc axetoaxetoxy cling c¢6 thé duoc st
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dung. Vi du vé& cic monome nhu vay 13 axetoaxetoxyetyl metacrylat, axetoaxetoxyetyl
acrylat, axetoaxetoxypropyl acrylat, alyl axetoaxetat va axetoaxetoxybutyl acrylat. Cac
nhom chirc dugce vu tién cua monome M4, tuong Gng la M4°, M4, M4™ va M4””, tdt

hon 1a cdc nhom cacbonyl hodc axetoaxetat.

Theo mdt phuong an dugc uu tién, monome M4, M4’, M4”, M4 va M4””,
duge chon tir axetoaxetoxyetyl metacrylat va diaxeton acrylamit, hodc hdn hop cuia
ching. Cac chat lién két ngang dé sir dung két hop véi cac nhom chire trén duoc biét
dén boi nhitng ngudi 6 tay nghé trung binh trong linh vuc k¥ thut nay va bao gém di
hodc poly amin va hydrazit axit di-hogc poly cacboxylic. Lién két ngang c6 thé xay ra
& nhiét d6 moi truong hodc cao hon. Chat lién két ngang c6 thé da duoc két hop trong

chit phan tan ctia polyme P1, P2 hodc P3 hoidc c¢6 thé dugc thém vio & giai doan sau.
- Monome M5

Mbi monome M5 c6 thé duge chon doc 1ap tir nhém N-vinyl amit, véi cau triic

chung:

trong d6 R, va R, 14 alkyl tir C; d&n Cs va c6 thé duge két ndi dé tao thanh ciu

truc vong, tot hon 12 N-vinyl pyrrolidon hosc N-vinyl caprolactam.
- Céc chét chuyén chudi CTA, CTA’ va CTA”

Céc chit chuyén chudi CTA, CTA’, CTA” duoc st dung dé kiém soat trong
lugng phéan tir cia polyme P1, P2 va OL. Cac chét chuyén chudi duoc vi du 13 butyl
mercaptan,  axit  mercaptopropionic,  2-etylhexyl = mercaptopropionat, n-
dodexylmercaptan, t-dodexylmercaptan, n-butyl mercaptopropionat, 2-mercaptoetanol,
octyl mercaptan, isodexyl mercaptan, octadexyl mercaptan, axit mercaptoacetic, alyl
mercaptopropionat, alyl mercaptoaxetat, crotyl mercaptopropionat, crotyl
mercaptoaxetat. Cac chat chuyén chudi khac, khéng chia luu huynh bao gém

hydrocacbon halogen hoa hodc chit chuyén chudi xtic tic. Ngoai ra c6 thé sir dung
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dime alpha-metyl styren hodc cc chit oligome ctia dime alpha-metyl styren. Va, mét
phuong phap khac dé téng hop polyme c6 trong lwgng phan tir dwgc xac dinh 1 13 sir
dung diarylethen. Diarylethen thuong dugc st dung bao gom diphenylethen.

PINH NGHIA CUA CAC POLYMES VINYL P1, P2 va P3
- Polyme vinyl P1

Polyme vinyl P1 ¢6 thé thu dugc bang cach tring hop nhii twong dung dich nuée
géc tu do véi su ¢ mit cia it nhat mot chat khoi mao géc tu do va it nhit mot chét
hoat dong bé mat, tiy chon 1a chat hoat dong bé mit c6 thé ddng tring hop, bao gém

mot lién két doi tu do phan ing manh.

Polyme vinyl P1 c¢6 trong luong phan ti trung binh, Mn, tir 2.000 dén
120.000g/mol, nhung t6t hon 1 tir 4.000 dén 12.000 va tét nhit 1a 5.000 dén 10.000.
Trong lwong phén tir trung binh (Mw) t6t hon 1a tir 8.000 dén 50.000 va t&t nhét 1a
10.000 dén 25.000. Trong lugng phan tir va phan b trong lugng phan tir duge xac
dinh bang sic ky loai trir kich thuéc (SEC) str dung THF va axit axetic 2% lam chét
rira giai. Polyme vinyl P1 c6 do da phan tan uvu tién - dugc xdc dinh bang ty 1é Mn /
Mw - 12 1,2 dén 3,0, t6t hon 1a 1,5 dén 2,5. Polyme vinyl P1 chua tir 5 dén 25% trong
luong, tét hon 14 tir 7 dén 20% trong lugng va tot nhat 14 tir 9 dén 15% trong luong cua
monome khong bdo hoa vé& mit etylen oxit polyetylen M2. Tét hon 14 polyme vinyl P1
c6 gid tri axit tir 30 dén 150mg KOH/g theo tidu chuén ctia ISO 3682. Khi st dung qué
trinh tring hop nhii tuong trong nudc polyme vinyl P1 thu dugc & dang polyme phan
tan trong d6 cac nhom chuc axit ciia polyme duoc trung hoa dén gia tri o tir 0,05 dén
0,70, tdt hon 13 0,10 dén 0,25 va d6 phén tan trong nuéc ctia P1 ¢6 pH tir 6,0 dén 8,0,
tét hon 12 6,5 dén 7.5.

Theo mot phuong an, polyme vinyl P1 cé trong luong phéan ti trung binh tur
2.000 dén 120.000g/mol dugc xic dinh bing sic ky loai trr kich thuéc sir dung
tetrahydrofuran va axit axetic 2% lam chat rtra gidi va st dung chét chudn polystyren,
gid tri axit tir 30 dén 150 mg KOH/g theo tidu chudn ctia ISO 3682 va tlr 5 dén 25%

trong lugng cia monome khong bdo hoa vé mit etylen M2 dugc chon tir nhém bao
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gbm polyetylen oxit va monoalkoxypolyetylenglycol (met)acrylat so v6i tbng trong

lugng cda polyme P1.

- Polyme vinyl P2

Polyme vinyl P2 1a mot polyme bd sung c6 thé duogc tao ra bang k¥ thuat dong
tring hop gbc tw do dugce biét dén trong linh vuc k§ thuit nay & 4p sudt khi quyén
hogic &p suét cao & nhiét do tir 0 dén 200°C. Uu tién ring polyme vinyl P2 1a mot chit
dong tring hop ngiu nhién. Ddng tring hop hodc ddng tring hop gradient trong d6
cac nhom mit ddy chuyén tir monome A khong phan bd ddng déu trong polyme thir
hai khong dugc vu tién vi chung dugc nghi ngd 1a khong tao thanh cac dung dich
Newton vé co ban hoa tan trong nude. Tt hon 1a polyme vinyl P2 duge tao ra bing
cach tring hop dung dich trong dung moi hitu co ¢o6 thé d& dang loai bé bang phuong
phép chung cit nhu vi du metyl etyl xeton, axeton hodc iso-propanol hodc trong dung
mdi hoa tan trong nudc nhu butylglycol, dietylenglycol mono butyl ete hodc dietylen

glicol mono etyl ete.

Polyme vinyl P2 thuong c6 trong lugng phan tir trung binh Mw tir 1.000 dén
50.000, t6t hon 1a tir 2.000 dén 40.000, t6t hon nira 12 4.000 dén 25.000 va tét nhat 1a
tir 8.000 dén 12.500 gr / mol (xac dinh bing sdc ky thdm gel str dung hexafluoro-iso-
propanol lam chét rira giai va s dung chit chuan poly (metylmetacrylat) cho dudng

chuan.

Tét hon 13 polyme vinyl P2 ¢6 nhiét do chuyén thiy tinh Tg tir -30 dén 180°C.
Tét hon 1a Tg it nhét 1a 0°C, t&t hon 1a it nhdt 20°C, t6t hon nita 1a it nhat 35°C, va tét
nhét 13 it nhét 1a 45°C. Két qua tdt thu duogc v6i Tg tham chi trén 60, 70, 80 va hon 90
va 100°C. Tét hon 13 polyme thr hai c6 Tg tir 0 dén 180°C.

Nhu d3 md ta & trén, polyme vinyl P2 ¢6 cac nhom chirc khong ion nhung ua

nudc, phat sinh tir cic monome M5, cung cap khd nang hoa tan trong nudc.

Theo céc dic tinh ctia 16p pht du kién, t&t hon 14 it nhit 80, t5t hon nita 1a 90
hodc tham chi 95% monome M3' trong polyme vinyl P2 ¢6 Tg monome thap hon 120,

t4t hon 1a thip hon 100, 50 hodc 20 va tét hon 1a nhd hon -10°C.
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Polyme vinyl P2 con bao gbm 0 - 5% trong lwrgng monome lién két ngang M4’
khic v6i monome M1’ va M2’. Lugng hiéu qud cua monome M3’ nam trong khoang

tir 5 dén 75% trong luong.
Polyme vinyl P2 con bao 2d6m 0 - 5% trong lugng chét chuyén mach CTA”.

Theo mot phuong an dugce uu tién nhéit, polyme vinyl P2 13 chét ddng tring hop
cia N-vinyl pyrolidon va etyl acrylat. Ngoai ra, chit dong trung hop cua N-vinyl

caprolactam va etyl acrylat cling dugc uu tién.
- Polyme vinyl tao mang P3

Polyme vinyl P3 1a mgt polyme tao mang thu dugc bang cach trung hop mot
polyme vinyl P4 véi sy ¢6 mat cia mot oligome vinyl tan trong nude hodc phan tan

trong nudc.

- Chét ddng phén oligome vinyl lién két ngang c6 thé phan tan trong nuéc hosic

hoa tan trong nugc

Oligome vinyl lién két ngang c6 thé phan tan trong nuée hodc hoa tan trong nude
thuong 1a oligome chure axit dugce cAu tric tir cdc monome M1, M3” va M4” va chét
chuyén chudi CTA”. Tét hon 12 oligome ¢6 khéi lwgng phan tir trung binh Mn nam
trong khoang tir 500g/mol dén 50.000g/mol, tét hon 14 2.500g/mol dén 25.000g/mol va
t6t nhét 1a 5.000g/mol dén 15.000g/mol. S6 lugng va trong lugng trong lugng phén tir
trung binh (Mn va Mw) cua oligome ¢é thé duge xacdinh bing cach sir dung sic ky
thAm gel sir dung polyme, ching han nhu polystyren, c6 trong lugng phan tir da biét
lam chét chuin va THF chira 2% axit axetic lam chét rira giai. T6t nhat 1a oligome
vinyl lién két ngang OL c¢6 nhiét do chuyén tiép thay tinh trong khoang tir 10 dén
150°C, t6t hon 1a tir 20 dén 125°C va tot nhit 1a 25 dén 115°C.

Tg cta oligome OL & day 1a viét tit ciia nhiét dd chuyén thuy tinh dugce tinh todn
va duoc biét dén nhilu 12 nhiét do tai d6 polyme chuyén tir trang théi thuy tinh, gion
sang trang thai cao su. Gia tri Tg cé thé dugc tinh bang phuong trinh Fox ndi tiéng (T.
G. Fox, Bull. Am. Phys. Soc. 1, 123 (1956)), duoc biét dén nhiéu trong linh vuc nay

va duge biéu thi béng cong thuee:
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1/Tg = WI/Tg(1) + W2/Tg(2) + W3/Tg (3) +... ..

trong do W1, W2, W3, v.v.., 1a phan trong lugng clia cac chit dién 1i (1), (2), va
(3), v.v..., va Tg (1), Tg (2), Tg (3) 1a nhiét do chuyén thuy tinh ctia cdc homopolyme
tuong tng cda ching. Cac gia tri chuyén tiép thiy tinh cho cic homopolyme dugc dua
ra trong SO tay Polyme, 4n ban thtr 4 (cac bién tap vién: J. Brandrup, E.H. Immergut,
E.A. Grulke, John Wiley & Sons, Inc. 1999) duoc st dung dé thuc hién phép tinh. Tg

duogc tinh bﬁng d6 Kelvin c6 thé dé& dang duogc chuyén dbi sang do C.

Tét hon 1a oligome vinyl OL ¢6 sb axit it nhét 12 45 mg KOH/g, tot hon 1a it nhit
50 mg KOH/g va tt nhat 1a it nhat 55 mg KOH/g.

Céac phuong phap anh hudng dén trong lugng phan tir trong qua trinh tring hop
nhii tvong dé dat duoc sb trong lugng phén tir trung binh mong mudn di duge biét dén
béi nhitng ngudi ¢ tay nghé trung binh trong linh vuc k¥ thuét. Viéc kiém soat trong
lugng phéan tr cua oligome ¢6 thé dugc cung cdp bing cach st dung cac chat chuyén
chudi nhu mecaptan va hydrocacbon halogen hoa. Cac mecaptan thich hgp bao gbdm
nhu axit cacboxylic n-dodexyl mecaptan, n-octyl mecaptan, t-dodexyl mecaptan, 2-
mecapto etanol, iso-octyl thioglycolurat, axit mecapto cacboxylic C2 dén C8 va céc

este cuia chiing nhu axit 3-mecaptopropionic va axit 2-mecaptopropionic.

Oligome vinyl lién két ngang OL c6 thé dugc didu ché bang bat ky k¥ thuét nao
da biét va c6 thé bao gdm tdng hop truc tiép oligome trong quy trinh ¢ nudec, tirc 1a ¢6
mat nude (vi du bing cach tring hop nhil twong, trang hop huyén phu, tring hop vi
huyén pht hodc tring hop nhil twong nhd), hodc bang cach tring hop dung dich trong
d6 dung moi c6 thé 1a nude hoic bt ky dung mdi hitu co nao co thé tron 1n véi nude
hodic duoc loai bo bang cach chung ct sau khi oligome dugc chuyén vao nuéc. Khi
oligome 1a mdt dai phén tir, n co thé dugc didu ché bang mot sé quy trinh bao gdm
nhung khong gidi han & viéc st dung céc tdc nhan trung hop chuyén mach cong tach
thuan nghich (RAFT), biang cach st dung céc chit chuyén chudi xtc tac nhu chuyén
chudi coban. Ngoai ra dime styren alpha-metyl hodc cac chit ddng phan cta dime
styren alpha-metyl c6 thé duoc st dung nhu dugc mo ta trong céc tai lidu sang ché US

2007/0043156 A1 va US 6.872.789. Tuy nhién, mot phuong phap khac dé tong hop
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cac polyme c6 trong lwgng phén tir dugc xac dinh 16 la sir dung cac quy trinh sinh hoc

nhu st dung diaryleten, hodc cac quy trinh ¢ nhiét do cao.

Tét hon 1a oligome vinyl OL dugc diéu ché bang cach tring hop dung dich, tring
hop nhii twong hodc trung hop huyén phu. Tét hon 14 oligome dugc didu ché bang quy
trinh ¢6 nuge. THt hon 14 pha lién tuc clia quy trinh ¢6 nudc bao gébm> 50% trong

lugng, tot hon 18> 80% trong lugng va tét nhit 12> 95% trong luong 1a nude.

Tbt hon 14 oligome vinyl OL dugc didu ché bang qua trinh tring hop nhil twong

gbc tu do trong nudc.

Quy trinh trung hop gbc tu do 6 thé dugc thuc hién theo 16 hodc qué trinh trung
hop ban lién tuc.

Quy trinh trung hgp nhil twong gbc tu do thuong sé yéu ciu st dung chét khoi
mao tao gdc tu do dé bt dau qua trinh trung hop. Céc chét khoi mao tao gdc tu do
thich hop bao gdm cac peroxit vo co nhu K, Na hodc amoni persulphat, hydro peroxit,
hodc percacbonat; peroxit hitu co, ching han nhu axyl peroxit bao gdm benzoyl
peroxit, alkyl hydroperoxit nhu t-butyl hydroperoxit va cumen hydroperoxit; dialkyl
peroxit nhu di-t-butyl peroxit; este peroxy nhu t-butyl perbenzoat va céc loai tuong tu;
hdn hop ciing c¢6 thé duge st dung. Trong mot sd truong hop, cac hop chit peroxy
duoc st dung mot cach thuan loi khi két hop v6i cac chat khir thich hop (hé thong oxy
hoa khtr) nhu Na hozc K pyrosulphit hodc bisulphit, Bruggolite®FF6 (tén thuong mai
tir L. Briiggemann GmbH & Co. KG) va axit iso-ascorbic. Cac hgp chét kim loai nhu
Fe. EDTA (EDTA la etylen diamin tetra axetat) cling co thé duoc st dung nhu mot
phdn ctia hé thong chit khoi mao oxy hoa khtr. C4c chét khoi dau chirc ning azo cling
¢ thé dugc st dung nhu azobis (isobutyronitril), 2,2'-azo-bis (2-metyl butan nitril)
(ANBN); va 4,4'-azobis (axit 4-xyanovaleric). Co thé st dung hé thdng khoi mao phan
chia gitta pha nuéc va pha hitu co, vi du: su két hop cua t-butyl hydroperoxit, axit iso-
ascorbic hodc Bruggolite®FF6 va Fe. EDTA. S6 lwong chat khoi mao hodc hé thdng
chét khoi mao duoc st dung 1a thong thuong, vi du: trong pham vi 0,05 dén 6% trong
luong dua trén tong (cac) monome vinyl duge sir dung. Céc chét khoi mao duoc uu

tien dé diéu ché oligome lién két ngang bao gdbm ammonium persulphat, natri
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persulphat, kali persulphat, azobis (isobutyronitril) va/hodc 4,4’-azobis (axit 4-
xyanovaleric). Hau hét céc chat khoi mao duoc uu tién dé diéu ché oligome lién két
ngang bao gdm cac hé théng oxy héa khtr va cac lién két phan tir nhu duge md ta &
trén. C6 thé tuy ¥ thém mot lugng chit khoi mao khéac vao cubi qua trinh tring hop dé

gitp loai bo bat ky monome vinyl con sét lai nao.

Néu oligome vinyl lién két ngang OL dugc tao ra bang phuong phéap tring hop
nhil twong, chét hoat dong bé mit ¢6 thé duoc st dung dé hd tro su phén tan hogc tao
nhii trong cta dong trung hop vinyl trong nuéc (ngay cé khi né tu phan tan). Chét
hoat dong bé mit thich hop 1a chét hoat dong bé mit ion hoic khong ion. Vi du vé chét
nhii hoa anion 1a: kali laurat, kali stearat, kali oleat, natri dexyl sulphat, natri dodexyl
sulphat, va natri rosinat. Vi du v& chét nhii héa khong ion 14 alkyl mach thing va phan
nhanh va ete glycol polypropylen alkylaryl va thioete va alkyl mach thang va phan
nhanh va alkylaryl polypropylen glycol ete va thioete,
alkylphenoxypoly(etylenoxy)etanol nhu san pham cdng cia 1 mol nonylphenol vao 5-
50 mol cua etylen oxit, hodc mubi kiém hoic mudi amoni cta sunfat hodc photphat

cla san pham phu néi trén.

Ciing ¢6 thé sir dung céc chat hoat dong bé mit c6 chira nhom olefinicaly khong
bdo hoa c6 thé tham gia vao qua trinh trung hop gbc tr do. Cac chit hoat dong bé mat
¢6 thé tring hop thich hgp bao gdm hemi-este clia anhydrit maleic c6 cong thirc M +.
OOC-CH = CHCOOR trong d6 R 14 alkyl tir C6 dén C22 vaM +1aNa+, K +, Li +,
NH4 +, hodc amin bic boén hodc proton. Polyoxyetylenalkylphenyl ete c¢6 lién két
khong bdo hoa vé mit etylen dugc ban dudi tén thwong mai Noigen® RN (vi du:
Montello, Inc.) nhu NOIGEN ™ RN-10, NOIGEN ™ RN-20, NOIGEN ™ RN-30,
NOIGEN ™ RN-40 va NOIGEN ™ RN-5065 hodc sulphat cua chiing dugc ban dudi
tén thwong mai Hitenol® BC (vi du Montello, Inc.) nhu HITENOL® BC-10,
HITENOL® BC-1025, HITENOL® BC-20, HITENOL® BC-2020, HITENOL® BC-
30. MAXEMUL® 6106 (c6 san tir Croda), c6 ca este photphonat va etoxy wa nudc,
chudi alkyl C18 v6i nhom phan Gng acrylat. Céc chét hoat dong bé mit phan tmg dai
dién khac c6 chtc ning este photphat thich hgp cho cac phan g nhu vay bao gom,
nhung khong gi¢i han 6, MAXEMUL® 6112, MAXEMUL® 5011, MAXEMUL®
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5010 (tit ca déu c6 sin tir Croda Industrial Specialties). Cac chit hoat dong bé mit
phan ing thay thé thich hop dé str dung v6i céc phuong 4n khdc nhau cua sang ché bao
gdm natri allyloxy hydroxypropyl sulphonat (c6 san tir Solvay nhu SIPOMER®
COPS-1), dong ADEKA REASOAP® SR / ER nhu ADEKA REASOAP® ER-10,
ER-20, ER-30 va ER-40, AkedaReasoap SR-10, SR-20, SR-30 (tét ca déu c6 sin tir
Asahi Denka Co., Ltd.) va cac dan xuét allylsulphosuxinat (chang han nhu TREM®
LT-40 (c6 san tir BASF)).

Luong chit hoat dong bé mit dwogc sir dung trong qua trinh tbng hop oligome t6t
hon 14 tr 0 dén 15% trong luong, tdt hon 12 tir 0 dén 8% trong lugng, tdt hon nita 1a tir

0 dén 5% trong luong, déac biét 1a 0,1 dén 3% trong luong.
- Polyme vinyl cao phan ti P4

Tét hon 1a polyme vinyl P4 duoc didu ché trong quy trinh c6 nuéc véi su ¢6 mit
cta oligome vinyl OL lién két ngang. Trudc khi trung hgp polyme vinyl P4, oligome
vinyl lién két ngang c6 thé duoc hoa tan mot phan hozc hoan toan. Tt hon 1 polyme

vinyl P4 duogc diéu ché bang qud trinh tring hop nhil tuong c¢6 nudc.

Qua trinh diéu ché polyme vinyl P4 cé thé duoc thuc hién & mot s6 ché do bao
g6m nhung khong gi¢i han & viée tring hop tat ca cac oligome vinyl OL va monome
M3* va, tiy chon M1 va/hodc M2 va/hodc M4™’, trong mot mé, nap li€u trude
oligome vinyl OL dugc hoa tan hodc hoa tan mot phan vao 16 phan tng va sau do cap
liéu cac monome trong mdt hodc nhiéu giai doan va/hodc st dung ky thuét cép liéu
gradient (hodc ngugc lai), cap lidu ca hai oligome OL va monome vao 10 phan ung
(tby chon dugc nap lidu trude voi mot sé oligome), didu ché polyme vinyl bang cach
cho monome vao oligome dugc dua ddng thoi vao 10 phan tng (tuy chon dugc nap
lidu trude v6i mot sb oligome vinyl) hodc nap liéu lién tuc hdn hop oligome vinyl va

cac monome vao mot 10 phan ung.

Tét hon 1a qué trinh tring hop gbc tur do d thu dugc polyme vinyl P4 dugc thuc
hién bing cach nung néng céc chét trong 16 phan ting dén nhiét do trong khoang tir

30°C dén 100°C va tt hon 1a trong khoang tir 50°C dén 90°C.
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Polyme vinyl P4 c6é nhiét do chuyén thay tinh tir -70°C dén 50°C, thuong cao
hon tlr -25°C dén 40°C va it nhit phai 1a 25°C, tét hon 1a it nhat 40°C thdp hon Tg ciia
oligome vinyl CV. Khéi lugng phan tir trung binh theo trong lwgng cla polyme vinyl
P4 it nhat phai cao hon 60.000g/mol, t6t hon 1a cao hon 100.000g/mol.

Polyme vinyl tao mang P3 bao gém oligome OL va polyme P4 t6t hon 12 & dang

polyme phén tan trong nudce.

Polyme vinyl P3 bao gdm tir 20 dén 60% trong luong oligome vinyl OL, t6t hon
14 tir 25 dén 55 trong luong oligome vinyl OL va t6t nhat 14 tir 25 dén 52,5 trong lugng
oligome vinyl OL.

Ham luong chit rin phan tan trong nuéc ciia polyme vinyl P3 t6t hon nén nim
trong khoang tur 20 dén 60% trong luong va t6t nhat 1a trong khoang tir 30 dén 50%

trong luong.
- Chéat khoi mao

Qua trinh tring hop gdc tu do s& yéu cdu st dung chét khoi mao tao gbe tu do dé
bit diu qua trinh trung hop. Céac chét khoi mao tao gbc tu do thich hop bao gdm céc
peroxit vd co nhu kali-, natri- hodc amoni persulphat, hydro peroxit, hodc percacbonat;
peroxit hitu co, ching han nhu axyl peroxit bao gdbm benzoyl peroxit, alkyl
hydroperoxit nhu t-butyl hydroperoxit va cumen hydroperoxit; dialkyl peroxit nhu di-
t-butyl peroxit; este peroxy nhu t-butyl perbenzoat va céc loai twong tu; cac hdn hop
cling ¢6 thé duoc st dung. Trong mot s& trudmg hop, cac hop chét peroxy duge st
dung thudn loi khi két hop vé6i cac chit khir thich hop (hé thong oxy héa khir) nhu
natri- hodc kali pyrosulphit hodc bisulphit, natri formaldehyt sulfoxylat va axit iso-
ascorbic. Ngoai ra, c0 thé st dung cac chit khir khong chia formaldehyt nhu
Bruggolite® FF6. Céac hop chét kim loai nhu Fe. EDTA (EDTA 14 etylen diamin tetra
axetat) cling c6 thé dugc str dung nhu mot phin cta hé théng chat khoi mao oxy héa
khit. Céac chit khoi mao chic azo cling c6 thé dugc st dung nhu azobis
(isobutyronitril), 2,2°-azo-bis (2-metyl butan nitril) (ANBN); va 4,4’-azobis (axit 4-
xyanovaleric). C6 thé st dung hé théng khoi mao phan chia gitta pha nuée va pha hitu

co, vi du: su két hop cua t-butyl hydroperoxit, axit iso-ascorbic va Fe. EDTA. Lugng
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chit khoi mao hodc hé théng khoi mao duoc st dung la thong thuong, vi du: trong
khoang 0,05 dén 6% trong luong dua trén téng (cac) monome vinyl duge st dung.
Chét khoi mao duoc vu tién dé didu ché polyme vinyl P1, P3 va P4 va oligome vinyl
OL bao gdbm amoni persulphat, natri persulphat, kali persulphat, azobis
(isobutyronitril) va / hodc 4,4’-azobis(axit 4-xyanovaleric). Co thé tuy y thém mot
lwong chat khoi mao khac vao cubi qud trinh tring hop dé giup loai bé bt ki monome

vinyl con sot lai nao.
- Chét hoat dong bé mat

Khi tring hop gbc tu do dé téng hop P1 va P3 duoc thuc hién nhu mt phan tng
tring hop nhil tuong, chét hoat dong bé mat phai dugc sit dung. Chét hoat ddng bé mit
thich hop 1a chét hoat dong bé& mit ion hodc khong ion. Vi du vé chét nhil hoa anion 1a:
kali laurat, kali stearat, kali oleat, natri dexyl sulphat, natri dodexyl sulphat, va natri
rosinat. Vi du vé& chéit nhii hoa khong ion 1a: alkyl mach thang va phan nhanh va ete
glycol polypropylen alkylaryl va thioete va alkyl mach thang va phan nhanh va
alkylaryl polypropylen glycol ete va thioete, alkylphenoxypoly(etylenoxy)etanol nhu
san pham cdng cia 1 mol nonylphenol vao 5-50 mol etylen oxit, hodc mubi kiém hozc

mubi amoni ctia sulphat ho#ic photphat cta san phim cong nay

Ciing ¢6 thé st dung céc chét hoat dong bé mit c6 chira nhém olefinicaly khong
bao hoa c6 thé tham gia vao qua trinh trung hop gbc ty do. Cac chét hoat dong bé mit
¢6 thé tring hop thich hop bao gb6m hemi-este clia anhydrit maleic c6 cong thire M+ -
OOC-CH=CHCOOR, trong d6 R 1a alkyl tor C6 dén C22 va M+ 1a Na+, K+, Li+,
NH4+, hodc amin bic bdn hodc proton. Ete polyoxyetylenalkylphenyl c6 lién két
khong bao hoa vé mit etylen dugc ban dudi tén thwong mai Noigen® RN (vi du:
Montello, Inc.) nhu NOIGEN® RN-10, NOIGEN® RN-20, NOIGEN® RN-30,
NOIGEN® RN-40 va NOIGEN ® RN-5065 hodc sulphat ctia ching dugc ban dudi
tén thuong mai Hitenol® BC (vi du Montello, Inc.) nhu HITENOL® BC-10,
HITENOL® BC-1025, HITENOL®BC-20, HITENOL® BC-2020, HITENOL® BC-
30. MAXEMUL™ 6106 (c6 san tir Uniquema), ¢4 cad tinh wa nu6c clia este
photphonat va etoxy, chudi alkyl C18 dit tén v6i nhém phan Ung acrylat. Céc chit

hoat dong bé mit phan tng dai dién khac vdi este photphat c6 chie thich hop cho céac
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phan ng nhu vdy bao gbém, nhung khong giéi han 6, MAXEMUL® 6112,
MAXEMUL® 5011, MAXEMUL® 5010 (tit ca déu c6 sén tir Croda Industrial
Specialties). Cac chit hoat dong bé mit phan ung thay thé thich hop dé sir dung véi
cac phwong an khic nhau ciia sang ché bao goém natri alyloxy hydroxypropyl
sulphonat (c6 san tir Solvay nhu SIPOMER® COPS-1), dong ADEKA REASOAP®
SR/ER nhu ADEKA REASOAP® ER-10, ER-20, ER-30 va ER-40, AkedaReasoap®
SR-10, SR-20, SR-30 (tit ca déu co sin tir Asahi Denka Co., Ltd.) va cac dan xuét
alylsulphosuxinat (ching han nhu TREM® LT-40 (c6 sin tir BASF)) .

Sang ché cling d& cap dén ché phdm phu COA bao gdbm polyme chét phan tan

polyme vinyl dang nudc PD.

Ché phdm phit COA c6 thé c6 dd pH tir 2,0 dén 9,0, tot hon 13 4,5 dén 8,5, t6t
nhét 12 7,5 dén 8,0. TSt hon 1a ché phdm phi COA dugc mé ta & trén c6 thé dwoc pha
ché thanh son bang cach thém céc chét phu gia son théng thudng. Ché phim nhu vay
van c6 thé duoc goi 1a ché phdm phii. Ché phdm phu COA c6 thé con bao gdm mot
hodc nhidu dung mai hitu co gitip tao mang, chit mau (hitu co hozic vo co) va / hoic
cac chit phu gia va chat don khac da biét trong linh vuc k¥ thuat nay. Khi sir dung
dung moi hitu co, cac dung mdi hoa tan trong nude duge vu ti€én hon. Luong dung moi
hitu co phai duge chon theo cach dé cung cdp ché phdm pht ¢6 ham lugng hitu co dé
bay hoi (VOC) thp, va tét hon 13 chira it hon 50g/lit, tot hon 1a it hon 30g/lit ché
phdm pht, bao gdm ca nudc clia cac hop chét hitu co d& bay hoi, dugc tinh theo

phuong phap ISO 11890-2 & dang sén sang st dung.

Theo modt phuong 4n, ché phdm phit COA bao gdm chét phan tan polyme vinyl
6 nude 6 thé bao gdm thém it nhit mot hodc nhiéu thanh phan thong thuong dugc
chon tir bdt mau, thudc nhudm, chét nhii hoa, chét hoat dong bé mit, chit lam déo,
chit 1am dic, chat 6n dinh nhiét, chit lam phéng, chét chéng déng cén, chét don, chét
{rc ché léng can, chét hép thu tia cuc tim, chat chéng oxy hoa, mudi kho, dung moi hitu

co, chét 1am w6t va cac chit twong tw, hodc hdn hop clia ching.

Theo mdt phuong an khac, ché pham phiit COA ciing c6 thé bao gbm mét hoic

nhiéu chéit phu gia phii bao gém, nhung khong gidi han &, chat 1am phéng, chét luu
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bién, chét chbng tic nghén va chit diéu khién luu lugng nhu silicon, fluorocacbon,
uretan, hodc xenlulo; chit kéo dai; chét 1am phang; chét 1am u6t va phan tan sdc td va
chét hoat dong bé mat; chét hép thu tia cuc tim (UV); chit 6n dinh anh sang UV; chét
tao mau; chat kht bot va chat chdng tao bot; chét chéng ldng, chét chdng chay va lan;
chét chéng tao mang; chét chéng tran va chéng ndi; thude diét ndm va mdc; chat e
ché #n mon; chat lam day; chét 1am déo; chét lam déo phan tng; chét lam kho; chét
xtc tac; hodc cac chat két tu. Sang ché cling dé cap dén ché pham son bao gbm ché
phém phu va 1-70% trong luong chit mau hoic chit don. T4t hon 13 chit mau dugc st
dung 14 titan didxit rutil, tot nhit 1a c6 do hip thu diu duéi 25g dau/100 g chat mau
theo tiéu chuidn ASTM D281 - 12 (2016).

Ché phdm phit COA theo sang ché ¢6 thd bao gbm thém: 1én dén 20% trong
luong, t6t hon 1a 1én dén 15, 10 hodc 5 trong luong cua chét lién két ngang isoxyanat;
1én dén 20% trong luong, tot hon 14 1én dén 5% trong luong clia chét lién két ngang
polyhydrazit; 1én dén 10% trong lugng cua chit lién két ngang silan; 1én dén 10%

trong lugng clia oligome acryloyl (met-).

Nhu da d& cap trude do, cac ché phdm phu theo séng ché phi hop véi nhidu muc
dich st dung khic nhau cua chét phu, vi du, nhu cac ché phim son, tim, niém phong
va lién két. Sang ché dugc uu tién 1am son 16t, son phit hodc 16p phu trong. Cac ché
phim pht c6 thé duoc phu 1én bé mat theo bét ky cach nao thun tién, ching han nhu
bang cach chai, phun hogc nhiing. Chét nén thich hgp bao g6m kim loai, gb, van, nhya

va da.

Sang ché ciing dé cap dén phwong phédp tao ché phdm phit COA bao gdm budc
pha tron chét phan tan polyme vinyl dang nudc PD véi it nhit mot hodc nhidu thanh
ph?m théng thuong dugc chon tir bt mau, thudc nhudm, chit nhii hoa, chét hoat dong
b& mit, chit 1am déo, chat lam dic, chit én dinh nhiét, chét lam phédng, chit chong
déng can, chit don, cht trc ché ling can, chét hép thu tia cuc tim, chét chdng oxy hoéa,
mubi kho, dung moi hitu co, chit 1am w6t va cac chét tuong tu, hodc hdn hop cua

chung.

Tét hon 14 ché pham pht COA 13 mt ché phim phu dang nuée.
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Sang ché ciing dé cap dén cong thirc son bao gdm ché phdm phi COA hoic chira
chit phan tan polyme vinyl PD. Theo mdt phuong an, cong thirc son t6t hon 13 cong
thtre ¢6 séc td.

Sang ché ciing dé cap dén viéc st dung chét phan tan polyme vinyl dang nuéGce
PD dé tang thoi gian md, thoi gian mép w6t va / hodc do cing cia ché pham phu.

Sang ché ciing d& cap dén san pham dugc phu bang ché pham phit COA hoiic
bing cong thiic son.

Sang ché s& dwoc mo ta chi tiét hon bang cac vi du nhung khong gi6i han sau
day.

T4t ca cac phuong an dugc mo ta trude do co thé dugc két hop véi nhau.

Vi du thue hién sang ché

Phuong phap thir

Ham luong chét rin (SC) duoc do bang cach can 1 gam chét phan tan trong cbc
thiéc va dua cbc vao ta siy luu thong khong khi trong 60 phut & 125°C. Sy khac biét
vé trong luong lién quan dén ham luong chit dé bay hoi va phén khong bay hoi con lai
1a ham lwong chét ran. Néu do nhét cao, thém 1 gam nude trude khi dun, Néu polyme
c6 chira dung mdi, phuong phap dugc mo ta khong cung cAp cac gia tri ham lugng

chét rén chinh xdc. Do d6, ham luong chét rin ly thuyét duge sir dung.

Trong lwgng phén tir va trong luong phén tir phin bd duge xac dinh bing phuong
phap sic ky loai trir kich thude (SEC). Thiét bi SEC str dung 12 hé théng Alliance bao
gdm may bom, bd ldy miu tu dong va bd khir khi He (Degasys DG-1210 cta
Uniflows), duoc trang bi Cot PLgel 5um MIXED-C 600x7,5 mm va cdt bao v€ PLgel
Sum (50 x 7,5 mm - Phong thi nghiém Polyme). Lo ¢4t (Dung cu phén tich do phan
tach) 5 duoc dit & 30°C. Tetrahydrofuran (THF - Extra Dry, Biosolve 206347) + axit
axetic 2% (Baker 6052) duoc st dung lam chit rira giai véi téc do dong chay
0,8ml/phut. Carbon disulfit (Backer) dugc st dung lam chit déanh ddu. Chi sb khuc xa
cia A Waters 410 dugc st dung lam mdy do. Thé tich tiém 1a 100pl & ndéng do
1,5mg/ml. Chét chudn poly (styren) (Phong thi nghiém Polyme, Easical PS-1, 2010-
0501 (M khoang 580g/mol - 8.500.000g/mol) va Easical PS-2, 2010-0601 (M khoang
580g/mol— 400.000g/mol)) dugc sir dung dé hidu chuén bang cach st dung da thirc bac
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ba. Phdn mém dugc st dung dé phan tich dit liéu 1a Empower (Waters). Pé phan tich
trong lwgng phén tr ciia polyme P2, dung dich rira gidi duoc thay thé bang hexafluoro

isopropanol va poly (styren) chuén bang poly (metyl metacrylat).

D06 nhdt Brookfield duge do bé’mg may do do nhét Brookfield RVT & nhiét do
23+1°C, theo ISO 2555-1974.

Kich thuéce hat duge xac dinh b%mg hién tuong tan xa anh sang dong st dung mo
hinh Nano —S90 ctia Malvern Zetasizer. Gia tri trung binh Z dugc bdo céo la kich
thuée hat. Duong kinh trung binh z 1a duong kinh thiy dong trung binh va duoc tinh

toan theo Tiéu chuén qudc té vé tan xa anh sing dong 1SO13321.

Kha nang chiu nudc sém (EWR) duoc do bang cach phii mot mang uét 80 pm
1én bidu dd ddng bing Leneta. Sau khi kho trong 24 giy § 23 C & do Am twong dbi 45-
55%, cac giot nudc dugce dua lén bé& mit son va dé trong 0,5, 1 va 2 gid. Sau thot gian
nay, nudc duoce loai bd bang vai. Dau vét duéi dang phong rdp duoc danh gid truc tiép
va sau 24 gid s& phuc hdi. EWR dugc bao cdo 1a mot trong nhitng lan tiép xuc véi
nude trong 1 gid va phuc hoi trong 24 gio. Thang diém tir 1 (loai bé hoan toan hoic bi

phong rdp hoan toan) dén 5 (khéng c6 hu hong) dugce st dung.

Thoi gian mé cua son dugce xac dinh bang cach ap dung né lén biéu d6 Leneta
FORM WH véi thanh dung cu 125 micron trong diéu kién thich nghi: & 23C véi do
Am tuong dbi 45-55%. Tbc d6 bay hoi ciia son nude 1a 22 mg/m*/gidy. Sir dung tay
cao su cua but chi ¢6 chiéu rong it nhét 12 2mm, céc d4u thap hinh chit X duoc boi vao
16p son ngay sau khi dugc son. Mot ban chai (Elma acryl 93-14 hodc Pro-Gold
Exclusive 7200-12) dugc d6 day son m&i va son thira dugc loai bd béng cach cao doc
theo canh ciia hop. Ban chai méi da nap lidu dugc di chuyén hai 1an theo huéng doc
ctia chiéu rong bé mat va hai 14n theo hudng ngang cua chiéu dai bé mit tai vi tri cua
chit thip hinh chit X. Pdng tdc nay duoc lap lai 10 l4n trén cing mot cay thap tw (“10
ban chai chéo”). Quy trinh nay duoc lap lai sau mot khoang thoi gian mot hodc hai
phut & phan chit thap tiép theo, cho dén khi chit thap van nhin thiy ngay ca sau 10 lan
“co chir thap” (mot 1an di chuyén = hai 1dn theo chidu rong ciia bé mit nén va hai lan
theo huéng chidu dai ciia chat nén). Thoi gian mé dugce béo céo 1a thoi gian ma diu

vét hinh chit thap X trong mang m&i duge dan c6 thé duoc loai bé hoan toan sau 10
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14n “chai chit thap” trong khoang thoi gian 1 hodc 2 phut tiép theo. Khoang thoi gian 2
phut c6 thé dwoc chon dé c6 dau hidu dau tién vé thoi gian md&; do thoi gian m& chinh

xac hon duoc theo sau béng cach thuc hién cic khoang thoi gian 1 phut.

Do ctrng Konig duge do theo ti€u chudn ASTM D 2457; thi cong w6t 100pum trén
kinh, sy kho & nhiét d6 phong va 16h & 50 ° C.

Kha ning chdng chin sém dugc do bang cach son 16p phi & do day lop udt
150pum trén biéu dd thir nghiém. Lép pht dugc 1am khd trong 24 gid ¢ nhi€t O phong.
Kha nang chin dugc thir nghiém trong 4 gio & nhiét do 50°C, voi ap sudt 1kg/cm?2
theo tiéu chuin ASTM D4946-89.

Vi du 1. Pidu ché chit phan tin trong nuéc cla polyme vinyl Pl bang phuong

phéap trung hop nhil tuong.

Trong 16 phan tng trung hop nhil twong, duoc trang bi by 1am mat, may khudy,
binh bd sung monome va binh bd sung chit khoi mao, mot chét tién nhii trong duoc
tao ra nhu sau: 454 gam nudc va 5 gam chét hoat dong bé mit c6 thé polyme héa
anion (Resoap® SR-1025) di dugc thém vao va lam nong dén 70°C. Trong bé cép
liéu, hdn hop gébm 117 gam nudc, 22,8 gam chét hoat dong bé mit polyme hoéa anion
Reasoap® SR-1025 (trudc diy 1a Adeka Corporation) va 0,3 gam natri lauryl sulfat
dugc trdn trong 5 phut. Tién nhii twong monome dugc didu ché bang cach thém cac
nguyén liéu sau vao binh cép lidu: 109,5 gam metyl metacrylat, 24,2 gam Visiomer®
ETMA (etyl triglycol metacrylat, Rohm GmbH) 24,2 gam axit metacrylic, 145,7 gam
n-butyl metacrylat, 3,56 octyl mercaptan va 1,75 gam etanol 2-mercapto. Cac thanh

phén cua binh cép liéu duoc khuéy cho dén khi thu dugc nhil twong dn dinh.

5% trong luong cua tién nhii tuong dugc dinh lugng vao 10 phan tmg. Lo phén
tmg dugc 1am nong dén 80°C. Khi dat dén nhiét do nay, ngudi ta cho dung dich chira
0,3 gam amoni persulphat trong 6,3 gam nuéc vao binh phan tng. Sau khi cho 5 phut,
10 phan ung duoc lam nong dén 85°C. Viéc chp cac monome dd duge nhil tvong hoa
trude vao 10 phan ing duoc bét dau. Ddng thoi, bat dau cip liéu dung dich khoi mao
bao gdm 0,75 gam amoni persulphat trong 15,2 gam nud¢ce. Viée dinh luong cép lidu

monome dugc hoan thanh trong 60 phat. Dinh lugng cép liéu chét khoi mao mét 70
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phat. Cac budce hoan thién sau day duoc thuc hién: Binh cép liéu duoc trang bﬁng 21,0
gam nudc va binh chét khoi mao véi 6,7 gam nudce. Nhiét do duge duy tri trong 60
phut nita sau khi nap xong. L6 duoc lam lanh dén 65°C, va mot hdn hop gdm 4,0 gam
nude tron véi 0,75 gam tertiarybutyl hydroperoxit (dung dich 70% wtaq.) duoc thém
vao. Mot dung dich gdm 16,0 gam nuée va 0,35 gam natri fomandehit solfoxylat duoc
cho vao binh phan tng trong thoi gian 15 phit. Cac thanh phan cua 16 phan tng dugc
gilt & nhiét do 65°C trong 30 phut nita. Sau d6, 10 phan Ung duoc lam lanh dén 25°C.
O nhiét do 25°C, ngudi ta thém dung dich 3,1 gam Proxel® AQ (10% dung dich
benzoisothiazolone, ex Lonza) trong 4,0 gam nudc, trang coc bang 4,0 gam nudc.
Nguoi ta cho vao binh phan tng 1,65 gam dung dich amoniac 25% trong luong trong
4,0 gam nude. Trang cde bing 4,0 gam nude. Nguoi ta thu duge mot polyme vinyl
phén tan cao phén tu trong nudc cd ca chirc etylen oxit va axit cacboxylic véi cdc tinh
chéit sau: SC = 32%; pH = 7,5; monome du <100 ppm; kich thwdc hat = 122 nm.
Trong lwong phan t& dugce do 1a Mn = 5.000 va Mw = 13.200.

Vi du 2. Piéu ché dung dich nuéce ctia polyme vinyl P2.

Trong mot binh phan Gng tring hop, 930,80 gam metyl etyl xeton duoc thém vao
va dun néng dén hdi luu (86°C). Sau d6, mdt hdn hop gdm 31,90 gam metyl etyl xeton
va 3,20 gam chéit khoi mao Perkadox® AMBN (2,2'-azo bis (2-metylbutyronitril), cii
Nouryon) dugc thém song song véi 1438,00 gam (N)-vinyl pyrrolidon va 359,30 gam
etyl acrylat vao binh phan tng trong thoi gian 3 gio. Binh phan tng duoc gilt & nhiét
d6 hoi luu trong 30 phut sau phan ng. Lo phén ung dugc 1am lanh xubng 75°C va
1237 gam nudc khur khodng dugce thém vao. Bit ddu chung cit metyl etyl xeton cho
dén khi lwong du metyl etyl xeton <0,1%. Cubi ciing, nuéc bd sung dugc thém vao dé
dat dwoc ham lwong chét rén ly thuyét 1a 50%. Polyme tht hai thu dugc 1a mot dung
dich trong subt, c6 @6 duc nhe va c6 ham lugng chét ran 13 49,7%. N6 c6 trong lugng

phén tr trung binh la 51.300 va sb trong luong phan tir trung binh 1a 12.600 g / mol.
Vi du 3. Diéu ché chét phan tan trong nudc ciia polyme P3.

Budc thir nhét 1a tdng hop chét dong phan oligome vinyl CV: Mot binh phéan tng
7 1it dugc nap va6i 3,089 gam nude khir khoang va 35,44 gam Reasoap®SR-1025. Cac

thanh phan trong 16 phan tmg dugc lam néng dén 80°C trong khi tao ra khi nito trong
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10 phan tng. Khi nito dugce duy tri trong toan bd qua trinh trung hop. Tién nhil twong
duoc didu ché bang cach hoa tan 99,21 gam Reasoap®SR-1020 trong 779,8 gam nudc
da khtr khoang. Hon hop nay duoc thém vao dudi su khudy tron 1,297 gam metyl
metacrylat, 231 gam diaxeton acrylamit, 164,5 gam axit metacrylic, 294,7 gam n-butyl

metacrylat, 22,1 gam n-octyl mercaptan va 11,34 gam etanol 2-mercapto.

5% tién nhil twong nay da dugc thém vao 10 phan ung. Khi nhiét do dat dén
80°C, 1,754 gam amoni persulphat, hoa tan trong 85,03 gam nudc da khir khodng,
duoc thém vao binh phan ung. Nhiét do dugc ting 1én 85°C va phﬁn con lai cua tién
nhil trong duoc dinh lugng trong khoang thoi gian 60 phut. Cbe ¢o chua tiénnhil
twong duoc trang bang 177,2 gam nudc khir khodng. Cbc dung dich chét khoi mao
duoc trang bang 42,51 gam nudce. Lo duge gitt & 85°C trong 30 phut, sau do 124,8
gam amoniac (25% cuong d9) hoa tan trong 255,3 gam nudc dugc thém vao trong
khoang thoi gian 30 phat. Do pH cua dung dich 1a 8,2. Mé dugc gitt ¢ 85°C trong 120
phut nita. Sau thoi gian luu gitt nay, cdc thanh phan cta 10 phan tng dugce lam lanh
dén nhiét d6 phong. San phém duoc loc qua tii loc va duge bdo quan trong dung cu
nhéan polyetylen. Phan tich cho thdy oligome lién két ngang c6 sb trong lugng phan tir

trung binh 1a 7.000g/mol va trong lugng phan tir trung binh 1a 16.500g/mol.

Trong budc thir hai, polyme vinyl P4 duoc didu ché véi su ¢6 mit cia ddng phan
vinyl dugc mé ta & trén. Mot binh phan Gng 7 lit dugc nap 4,549 gam dung dich
oligome tir budc ban dau va dugc 1am néng dén 45°C trong didu kién khudy trong moi
truong nito. Nguoi ta didu ché duoc hdn hop don chic gébm 391,3 gam metyl
metacrylat, 933,3 gam n-butyl acrylat, 20,71 gam divinyl benzen va 43,58 gam styren.
50% hdn hop nay da duogc thém vao 10 phan ung. Sau khi tron trong 30 phit, 0,59 gam
tertiary-butyl hydroperoxit (dung dich nudc 70%) dugc thém vao, tiép theo 1a 50%
dung dich chta 0,0382 gam Sit (II) sulfat heptahydrat, 0,0478 gam dinatri
etylendiamin tetraaxetat khir nuge trong 58,16 gam nudc khir khodng. Nguoi ta didu
ché dung dich c6 2,533 gam Bruggolite® FF6M (vi du L. Briiggemann GmbH & Co.
KG) trong 290,5 gam nudc da khir khoang va thém 43,95 gam dung dich nay vao binh
phan tng. L6 duoc téa nhiét dén 54,9°C va duoc giit & 55°C trong 45 phut. Sau thoi
gian gitt, 10 phan ung dugc lam lanh dén 50°C va phan con lai ctia cic monome dugc

thém vao. L6 duoc gitt & 50°C trong 30 phut. Cbc chira hdn hgp monome dugce trang
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bang 316,4 gam nudc khit khodng va chit nay dugc thém vao binh phan tmg. 2,46
gam hdn hop tertiary-butyl hydroperoxit (dung dich nu6c 70%) va phén con lai cia
dung dich sit (II) sulfat heptahydrat/dinatri etylendiamin dugc thém vao binh phan
g, tiép theo 12 43,95 gam dung dich Bruggolite® FF6M. Lo gia nhiét dé tang nhiét
d6 1én 60°C. Sau 15 phut, phan con lai ctia dung dich Bruggolite® FF6M duoc dua
vao 10 phan Gng trong khoang thoi gian 30 phat. Qua mot phéu b sung, 64,63 gam
dihydrazit adipic da duoc thém vao. Rira phéu bing 316,4 gam nudc dd khir khoang.
L6 duoc lam mat dén nhiét do méi trrong xung quanh. Thém 21,31 gam Proxel® AQ
vao binh phéan Gmg, sau d6 rira bang 21,78 gam nuéc khir khoang. Lo duge loc qua thi
loc va duoc bao quan & binh chira phit hop. Chét phan tan c¢6 ham lugng chét rin 1a
39,8, d0 pH 1a 8,1, d6 nhdt Brookfield 1a 198 cPa.s va kich thuéc hat 1a 49 nm. MFFT
la 17°C.

Vi du 4 va 5 (so sanh): Ché phim phu c6 nudce

Cong thirc son phu sic t6 tring duge tao ra bang cach stir dung cac thanh phén tir

Béang 1.

Céc bd phan nghién dugce chuln bi trong mdt binh 1am lanh & nhiét o phong.
Binh dugc trang bi thiét bi khudy véi mot canh quat phan tan da dugc nap ddy, nudce
khir khodng, chit khir bot, chét phéan tén va chét hoat dong bé mat. Sau d6, titanium
dioxit duoc thém vao tir tir trong qué trinh khudy téc do cao (2.000 - 3.000 vong/phit,
kich thudc dia 50 mm, dudng kinh binh 80 mm). Sau khi b6 sung, tiép tuc khudy trong
30 phat. 46 min cua hat nghién nhé hon 10 um.

Sau khi may nghién duogc chuan bi sau d6 né duoc thém vao chét két dinh (véi
ché phdm theo sang ché) duoc khudy (1.000-1.500 vong / phut, kich thudc dia 80 mm,
binh chira duong kinh 150 mm) trong binh x4 dugc nap li€u trudce ché pham phu bao
¢dm chéit két dinh. Khi da sin sang, nu6c demi, chat khir bot, chét chong truot, dong
dung moi, amin, chit diét khudn, chét lam ddc va dung méi lai dugc thém vao trong

khi khudy.

Sau mdt dém dn dinh, thém chét ¢o didc cho dén khi do nhét ICI 1a 2,7-3,0 Poise

(10.000 gidy-1). Céac loai son ngay hom sau duoc quét cho tat ca cac thir nghiém.
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BANG 1. Chét phu c6 séc td (tinh bang gam)

Thanh phén Vi du 4 Vidu5 | Chirc ning, nha cung
(ché pham) | cap
Nude 42.4 42.4 Dung moi
Propylen glycol 10.0 10.0 bong dung moi
Disperbyk® 190 Chat lam w6t va phan
pe t4 1.4 tan, BYK Chemie
Byk® 024 41 41 Chat khtr bot, BYK
' ' Chemie
Kronos® 2190 189 189 Chat mau, Kronos
Chét phan tén tir vi du 1 213.6 Chat két dinh
Dung dich nhya tlr vi du 13.7 29 5 Chat ket dinh
2
Chét phan tan tir vi du 3 369.5 507.3 Chat ket dinh
D 1° DPM Pong dung moi,
o 27 27 Dow Chemical
Nudc 78.7 84.7 Dung mo6i
S 1® 104 Chat khir bot va 1am
urbyne 10 10 udt, Air Products
Byk® 093 31 g 1 Chat khtr bot, BYK
' ' Chemie
Chét c6 dic, Dow
2020 ]::ACRYSOLTMRM- 295 225 | Chemionl :

Bang 2 cho thdy dic tinh clia cic cong thitc son phu sdc tb dugce trinh bay trong
Bang 1.

BANG 2. Dic tinh ctia son
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rpm’nf)l?af;ét Brookfield (6-60 2300-1870 3100-2000
Do cting Konig (s) 55 61
Luu lwong (0=t&, 5= rét tdt) 3-4 3-4
Thoi gian mé 16p thir nhit (phut) 20 17
Thoi gian m& 16p thir hai (phat)
Operator 1 20 8
Operator 2 18 8
Operator 3 13 7
Operator 4 18 6
Operator 5 20 7

(min)Th(‘yi gian m¢ 16p th 2 trung binh 17.8 79
D6 khang nude sém (0=té, 5=rit tdt) 3
Do tao khéi sém (0=té, 5=rit tdt) 4 4

Tir bang 2, ¢ thé thy ro rang ché pham phu theo sang ché c6 thoi gian mé& vuot

tri trong qua trinh thi cong 16p phu thr hai ma khong lam gidm céc dic tinh cia 16p

pht khéc.
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Yéu ciu bao ho
1. Chét phan tan polyme vinyl dang nuéc PD bao gbm:

- 1) chét phan tan dang nudc cua polyme vinyl P1 c6 duge bang cach trung hop

nhil trong gde tw do cia hén hgp monome bao gom:

a) tir 5 dén 20% trong lugng monome khong bao hoa vé mat etylen churc axit M1

hodc tién chat cua chung;

b) 5 dén 25% trong lwgng monome khong bdo hoa vé mit etylen M2 chira

polyetylen glycol hodc nira monoalkoxy polyetylen glycol;

¢) 1én dén 90% trong lugng monome khong bao hoa vé& mit etylen khong ion M3

khac v4i M1 hoac M2;

d) 0 dén 10% trong lugng monome khong bdo hoa vé& mit etylen M4 v6i mot

nhom chie lién két ngang sau khi hinh thanh mang;
e) 0 dén 10% trong lugng it nhat mot chét chuyén chudi CTA;

trong do tobng % trong lugng cua M1 + M2 + M3 + M4 + CTA = 100% trong

luong;

- 2) chét phéan tan dang nudc hodc dung dich cua polyme vinyl P2 ¢6 dugc bang

cach ddng trung hop gbc tu do cua:
a) tir 25 dén 95% trong lugng monome khong béo hoa vé mit etylen M5 duogc
N
N._O
R; Y
R;
chon tr nhém N-vinyl amit ¢ ciu tric chung:

trong d6 Ry va Ry 1a alkyl tir Ci dén Cs va c6 thé duoc ndi dé tao clu tric

vong, tot hon 1a N-vinyl pyrrolidon hodc N-vinyl caprolactam;
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b) tir 5 dén 75% trong lugng ctia monome khong bao hoa vé mit etylen

khong ion M3’ khac vé1 M5
¢) tir 0 dén 5% trong lwgng monome khong bio hoa vé mit etylen M4
v&i mot nhom chire lién két ngang sau khi tao mang
d) tir 0 dén 10% trong lugng monome khong bao hoa vé mit etylen
chtrc axit M1’ hoac tién chit cua ching;
e) tir 0 dén 5% trong luong it nhat mot chat chuyén chudi CTA,;

trong d6 tong % trong lugng cua: M5 + M3’+ M4” + MI'+ CTA’ =
100% trong luong;

- 3) polyme vinyl tao mang P3 dudi dang chit phan tan dang nudc bao

N
A

gom:

i) tir 20 dén 60% trong lugng oligome vinyl lién két ngang co thé phén tan
trong nudc hodc hoa tan trong nuée OL thu dugc bang cach tring hop nhi

twong hdn hop monome bao gém:
1) it nhat mot monome khong bao hoa vé mit etylen chtrc axit M1

2) it nhit mdt monome khong bdo hoa vé mit etylen M4” ¢6 chirc nang

tao lién két ngang khi tao mang, khac M17;

3) it nhit mdt monome khdng bao hoa vé mit etylen M3” khac M1” va

M2”, va
5) tiy chon, it nhat mot chét chuyén chudi CTA”, va

ii) tir 40 dén 80% trong lugng polyme vinyl cao phén tir P4 duoc diéu ché
bang cach tring hop nhil trong, véi sur 6 mit cia oligome vinyl lién két ngang

c6 thé tan trong nudc hodc phén tan trong nuéc OL, hén hop monome bao gbm:
1) tiy chon mdt monome khdng bdo hoa vé& mit etylen chirc axit M1°”;

2) tuy chon mdt hoac nhiéu monome khong bdo hoa vé mit etylen M4>” ¢6

chire nang tao lién két ngang khi hinh thanh mang, khac M1°”;
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3) it nhit mét monome khong bao hoa vé mit etylen M3”” khac v6i M1°” va

M2’ va

4) tuy chon, mot hodc nhiéu monome da chirc khong bdo hoa vé mit etylen dé

tao tién lién két ngang, M5, t6t hon 1a v&i lugng nhé hon 5% trong luong,

- trong do téng khéi lugng cia polyme vinyl tao mang P3 = % trong luong
oligome vinyl lién két ngang hoa tan trong nudc hoac phan tan trong nuéc OL + %

trong lugng polyme vinyl co khéi luong phan ti cao P4 = 1) + ii) = 100% va

- trong do tong trong lugng cia polyme vinyl trong chat phan tan polyme
vinyl dang nuéc PD = % trong lugng polyme vinyl P1 + % trong luong polyme

vinyl P2 + % trong lugng polyme vinyl tao mang P3 = 100% trong lugng.

2. Chét phan tan polyme vinyl dang nuGe PD theo diém 1, trong do ty 1€ trong
lwong ctia polyme vinyl P1, P2 so v6i P3 nam trong khoang tir (1:1:98) dén (65:15:20).

3. Chéit phan tan polyme vinyl dang nudc PD theo diém bit ky trong s§ cac diém
tir 1 dén 2 trong d6 polyme vinyl P1 co trong lugng phan t& trung binh tir 2.000 dén
120.000g/mol dugc xdc dinh bang phuong phap sic ky loai trir kich thudc st dung
tetrahydrofuran va axit axetic 2% lam chét rira giai va st dung cac chit chuan
polystyren, gid tri axit tir 30 dén 150 mg KOH/g theo xac dinh cua ISO 3682 va tur 5
dén 25% trong lugng monome khong bdo hoa vé mat etylen M2 dugc chon tr nhom
bao gom polyetylen oxit hodc monoalkoxypolyetylenglycol (met)acrylat so vOi tong

trong lugng cta polyme vinyl P1.

4. Chét phéan tan polyme vinyl dang nuée PD theo diém bét ky trong sd cac diém
tir 1 dén 3 trong d6 polyme vinyl P2 c6 trong luong phan tt trung binh Mn tir 1.000
dén 50.000g/mol duogc xic dinh bing phuong phap sic ky thAm gel su dung
hexafluoro-iso-propanol lam chit rira giai va st dung cac chit chudn polymetyl

metacrylat lam duong chuan.

5. Chét phan tén polyme vinyl dang nude PD theo diém bat ky trong s cac diém
tir 1 dén 4 trong d6 polyme vinyl P2 bao gdm it nhéit 80% monome M3’ ¢6 nhiét do

chuyén thuy tinh monome Tg thap hon 120°C.
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6. Chét phan tan polyme vinyl dang nuéc PD theo diém bat ky trong s cac diém
tr 1 dén 5 trong d6 polyme vinyl P2 1a dong tring hop ctia N-vinyl pyrolidon va etyl

acrylat hodc dong trung hop ctia N-vinyl caprolactam va etyl acrylat.

7. Chét phan tan polyme vinyl dang nudc PD theo diém bét ky trong s cac diém
tir 1 dén 6 trong d6 oligome vinyl lién két ngang c6 thé tan trong nude hodc phén tan

trong nudc OL ¢ gid tri axit it nhat 1a 45 mg KOH/g.

8. Chét phén tan polyme vinyl dang nuéc PD theo mot diém bét ky trong s cac
diém tir 1 dén 7 trong d6 oligome vinyl lién két ngang c6 thé hoa tan trong nudc hodc
phan tin trong nudc OL co trong luong phén ti trung binh tir 500 dén 50.000g/mol
duoc xac dinh bang phuong phap sic ky loai trir kich thuge bang cach st dung
tetrahydrofuran va axit axetic 2% lam chét rira giai va sir dung chét chuén polystyren

cho duong chuan.

9. Chét phan tan polyme vinyl dang nuéc PD theo diém bt ky trong s cac diém
tir 1 dén 8, trong d6 oligome vinyl lién két ngang c6 thé tan trong nuéc hodc phan tan
trong nuée OL tét hon 1a c6 nhiét do chuyén thuy tinh (Tg) trong pham vi tir 10 dén
150°C.

10. Chét phéan tan polyme vinyl dang nudc PD theo diém bét ky trong sb céc
didm tr 1 dén 9, trong dé polyme vinyl cao phan tir P4 c6 nhiét do chuyén thiy tinh tir
70°C dén 50°C va it nhat 14 25°C thap hon nhiét do chuyén thily tinh cta oligome

vinyl lién két ngang c6 thé phan tan trong nuée hodc tan trong nudc OL.

11. Chét phan tan polyme vinyl dang nuéc PD theo diém bét ky trong sb cac
didm tir 1 dén 10, trong d6 polyme vinyl cao phén tir P4 c6 trong luong phén ti trung
binh cao hon hodc bang 60.000g/mol.

12. Chét phén tan polyme vinyl dang nudc PD theo diém bét ky trong sb cac
diém tir 1 dén 11, trong d6 polyme vinyl tao mang P3 & duéi dang polyme phan tan
trong nudc va bao gdm tir 20 dén 60% trong lugng cta oligome vinyl lién két ngang

6 thé hoa tan trong nudc hodc phén tan dang nude OL.
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13. Chét phan tan polyme vinyl dang nuéc PD theo diém 12, trong do chét phan
tan dang nudc cua polyme vinyl P3 ¢6 ham luong chit rin ndm trong khoang tir 20
dén 60% trong luong.

14. Ché phdm phi COA bao gdm chit phan tan polyme vinyl dang nu6c PD theo
diém bét ky trong s6 cac diém tu 1 dén 13 va it nhat mot hoae nhiéu thanh phan thong
thuong dugc chon tir polyme khong phai vinyl, chit mau, thubc nhudm, chat nhil hoa,
chét hoat dong bé mat, cht 1am déo, cht 1am ddc, chat on dinh nhiét , chét 1am phang,
chét chéng dong can, chét don, chit tc ché léng cdn, chét hép thu tia cuc tim, chét
chéng oxy hoa, mudi khd, déng dung mdi hitu co, chét 1am w6t va cac chat tuong tu,
hodc hdn hop cia chung.

15. Phuong phap tao ché pham phu COA theo diém 14 bao gdm budc tron chat
phan tan polyme vinyl dang nuge theo diém bat ky trong sé cac didm tir 1 dén 13 véi it
nhit mot hodc nhiéu thanh phan thong thudng duoc chon tir cac chat mau polyme
khong phai vinyl, thudc nhudm, chét nhil héa, chit hoat dong bé mit, chét 1am déo,
chit lam dic, chat &n dinh nhiét, chit lam phéng, chét chéng doéng can, chat don, chét
Grc ché lang can, chéat hip thu tia cyc tim, chét chdng oxy hoa, mudi kho, déng dung

moi hitu co, chat lam w6t va cac chat tuong tu, hodc hon hop cua ching.
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