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CHE PHAM PHU CHONG BIEN MAU GOC NUSC, PHUONG PHAP TAO LGP
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(57) Séng ché dé cap dén ché pham phli chéng bién mau goc nudc, ché pham nay

chira (a) nhua styren acrylic va (b) copolyme styren acrylat dugc thé, trong dé

nhua styren acrylic dugc dung vé6i khéi lugng nhiéu hon khéi luong copolyme

styren acrylat dugc th€. Sdng ché€ ciing d¢ cap dén phuong phép, trong dé ché

phidm phi nén nay dugc phi 1én nén chita chat bién mau dé thdm ri vao nuée nhu

g6 tu nhién dang thé 10 chia tanin.
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Linh vue ky thuat dwoe dé cip

Sang ché dé cap dén ché pham pht gbe nudc thich hop dé sir dung lam 16p phi
chéng bién mau cho nén gd. Cu thé hon, sang ché dé xuat ché phdm phu dugc sir dung
phit hop nhét cho nén gd lam 16p phu 16t hodc 16p phu gitra va ché pham nay chaa hon

hop ctia nhua styren acrylic v6i copolyme styren acrylat duoc thé.
Tinh trang ky thuit ciia sang ché

Do Luit méi trudng trong nhitng nim gan ddy da quy dinh giéi han vé ham
lwong cac chét hiru co d& bay hoi (VOC) duoc cho phép trong cac hé chit phu khéc
nhau, nén da c6 su chuyén ddi rd rang tir ché phdm phu gbe dung moi sang ché pham
phu gbe nude.

Nhiéu nén duoc phi béi cac ché phidm phu cha dung moi thong thuong co
chtra cdc chét bién mau hoa tan trong nudc. Cac chit biér mau nay bi chan mdt cach
hiéu qua boi 16p phi gbe dung méi vi chung khong tan trong dung mdi cta chit pha.
Tuy nhién, khi cac 16p pht gbc nude duoc phi 18n cdc nén nhu vay, cac chit bidn mau

nay c6 thé ngdm tir nén vao 16p pht khién 16p phu phai mau.

Dic biét, cac nén gb c¢6 chira nhiéu chét bién mau d& hoa tan trong nudc: trong
s& cac chat nay, tanin va lignin ¢6 thé ngdm dé dang tir nén vao 16p phu gbe nude, lam
xudt hién céc vét bién mau trén bé mdt cua 16p pha. Qua trinh ngém nhu vay c6 thé
xay ra trong lac phi hodc trong thoi gian st dung 16p phti. Ngoai ra, cac chét bién mau
khéc c6 thé ngdm tir g6 12 nhua trén co s& terpenoit va alkaloit nhu clorophorin.

Hién twong bién mau cia nén va I6p phit trén nén ciing ¢6 thé do cac ngudn bén
ngoai. Vi du, khoi thude 14 tao ra cic vét nicotin, 1am phai mau 16p pht, va mue tir bt
c6 thé gdy ra vét ban trén nén. Khi cac nén c6 vét ban nhu vay duoc phu lai, ¢6 thé xay
ra su bién mau khong mong muén cua 16p pha trén cung.

Khéng mong mudn xay ra hién twong bién mau néu trén trong 16p pht va do do

da c6 nhicu tai liéu sdng ché deé cap dén viéc chdng bién mau, va cu thé 1a cac dic tinh
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chén tanin cua I6p phu goc nude.

Nhu da biét, cac cht mau hoat tinh nhu kém oxit, nhdm ziricon phosphosilicat
hodc bari phosphosilicat dugc phat hién 1a kha higu qua trong viéc chéng bién mau gay
ra khong chi boi tanin. Tuy nhién, hién nhién 1 cac chit mau hoat tinh nay chi ¢o thé
dugc su dung cho cac 16p phi c6 mau va khong str dung duge trong 16p phu trong
sudt. Ngoai ra, cac chit mau hoat tinh nay c6 thé gdy mat én dinh qua trinh dong cing
va dong tu polyme trong 16p phu chtra chiing. Do d6, c6 mong mudn phat trién ché

pham phu gbe nude chong bién mau ma khong chira chat mau hoat tinh.

WO 2005071023 (Nuplex Resins B.V.) dé cap dén ché phim phu chéng bién
mau gbe nude thich hop cho 16p phu trong sudt, ché pham nay bao gdm chit két dinh
hitu co va chét chéng bién mau Ia it nhét mdt loai hat v6 co ¢ nano c¢6 ciu tric 16p va
cAu tric tinh thé véi cac 16p dugc tich dién duong. O trang thai tu nhién hodc téng hop
clia chiing, c4c hat vo co nay ton tai dudi dang khbi két tap bao gdm luong 16n cac hat
so cap. Pé tao ra 16p phit khong c6 vét md, cac hat vo co nay khong thé & dang khéi
két tap nhu vay va do do trong qua trinh san xudt 16p phu, cac khéi két tap nay trudc
tién phai bi pha v dén murc cac hat so cép cla chung hodc hon nita. Piéu nay dugc
thuc hién bang cach két hop huyén phil dic chua cac hat nay véi chat phan tan anion
phu hop, phuwong phép nay tén thoi gian va nang luong va thu hep pham vi thanh phan
ctia ché pham phu. Ngoai ra, trén thuc té, 16p phi chita cac hat vé co nay dugc phat

hién 1a khong c6 hiéu qua trong viéc ngan dich chiét tir cac mét gd trong nén gd.

Thay vi b6 sung céc hat v co vao ché pham phu gbc nude, mot sb tac gia da dé
xuét két hop axit manh hodc nhom chirc cation vao ciu tric chinh ctia chat két dinh
trong 16p phii dé lam giam hodc ngén chan hién tugng ri nhua gay bién mau.

US 2003/0073778 (Rohm & Haas) mo ta ché pham pha chéng bién mau gbc
nuée chia tir 0,1% dén 10% khéi lugng cua it nhét modt monome mang nhém axit doi
xtng c¢6 pKa (trong nude ¢ 20°C) nho hon 4, va mudi cia ching. Tuy nhién, viéc két
hop nhom axit nhu vy vao chat két dinh din dén viéc lam tang tinh wa nude cua 16p
phu, do vdy lam giam déc tinh ngén nudc.

US 5312863 (Rohm & Haas) mo ta ché phidm phu chéng bién mau chira thé

phén tan trong nudc ctia chit két dinh polyme latex cation c6 chirc cation két hop duoc
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tao ra boi latex ¢ chirc amin proton héa hodc chirc amoni bac bén. Han ché chinh cia

ché phdm nay 14 ngudn han ché cia thanh phan cation trong 16p phu.
Ban chit ky thuit cia sang ché

Sang ché dé xuét ché pham phu chéng bién mau gbe nude, tiy y ché phdm nay
trong sudt hodc hoi mo va ché phim nay bao gbém: (a) nhua styren acrylic; va (b)
copolyme styren acrylat dugc thé, trong d6 nhua styren acrylic duge dung voi lugng
nhiéu hon lugng copolyme styren acrylat duoc thé néu trén. Do do, sang ché dé cap
dén hdn hop ddc trung gdm hai thanh phan nhya, ma khong bi rang bugc boi bt ky Iy
thuyét nao, cé tac dung hiép dong trong viéc tao ra kha ning chdng bién mau cho toan

bo ché pham nén nudec.

Nhu da néu. nhya styren acrylic (a) duoc dung véi luong nhidu hon nhua styren
acrylic duoc thé (b). Vi du, ché phém nuoc nay dugce phat hién 1a c6 hiéu qua dic biét
khi ty 18 khéi lugng gitta nhya styren acrylic va copolyme styren acrylat dugc thé nim
trong khoang tir 80:20 dén 55:45, tdt hon 1a nim trong khodng tir 75:25 dén 60:40, va
t6t hon nita 1a ndm trong khoang tir 70:30 dén 60:40. Theo mét phuong an duoc dic
biét wu tién, ty 1& khoi lugng gilra nhya styren acrylic va copolyme styren acrylat dugc

thé 1a 2:1.

Cac dang chinh x4c cua nhya styren acrylic a) va copolyme styren acrylat duogc
thé khéng bi gi01 han. Tuy nhién, theo mét phwong 4n hiéu qua cia sang ché, nhya
styren acrylic a) 12 nhuya c6 nhiét d6 chuyén hod thuy tinh (Tg) nim trong khoang tir
5°C dén 95°C. Ngoai ra, hodc mot cach doc lap, tot hon 1 copolyme styren acrylat

dugc thé c6 nhiét do chuyén hoa thuy tinh (Tg) nim trong khoang tir 10°C dén 50°C.

Theo khia canh tht hai, sdng ché dé xudt phuong phép tao 16p phu trén nén
chtra cac chit bién mau thdm ri vao nude, trong d6 nén nay duoc pht bang ché pham
phit gbc nuée chia: a) nhya styren acrylic; va b) copolyme styren acrylat duoc thé.
Noi chung, ché phim nén nuéc nay s& dugc phu lam mot hoic nhiéu 16p phu 16t hodc

lam mét hodc nhiéu 16p phu gitta.

Céc nén thich hop 1a g6 va nén duoc wu tién 14 gd tw nhién ¢6 cac thg chia
tanin. Véi cdc nén gb nhu vdy, t6t hon 1a ché pham phu c6 tong lugng chit rin nim
trong khoang tir 30% dén 80% khéi lugng hodc tir 25% dén 75% thé tich dé dam bao

lap day cac 10 trén bé mat go. Bang cach st dung che pham phu chaa luong chét rén
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cao nhu vy, da thu dugc két qua chong bi€n mau rat tot ddi v6i nén chira mot hodc
nhiéu gb dugc chon tir nhém bao gdm g0 s01, go Merbau, go thong rung 14 va go cay
Sapupira. Tong luong chit rin cta ché phdm pht c6 thé dugc kiém soat bgi luong

polyme rin cao va thip dung trong toan bd ché phdm tao 16p phu.
Séang ché con dé cap dén nén c6 16p phu thu dugc bang phuong phép néu trén.
Dinh nghia

Khi duoc s dung trong ban m6 ta nay, cac thudt ngit bao gdm "met" trong dau
ngodc don nhu "(met)acrylat," c6 nghia la acrylat hodc metacrylat, hodc hdn hqp cua
ca hai. Tuong ty, thuat ngit (met)acrylamit c6 nghia 1a acrylamit hoic metacrylamit,
hodc hdn hop clia ci hai, nhu duge hiéu béi ngudi co hiéu biét trung binh trong linh

vuc k¥ thuat nay.

Khi dugc sir dung trong ban md ta nay, thuit ngii "cac chat hitu co dé bay hoi"
(VOC) c6 nghia la hop chat chira cacbon ¢6 diém s6i nhé hon 250°C & ap sudp khi

quyén.

Viéc do murc phét thai VOC cua 16p phi hodc vat liéu phu theo sang ché nén
duoc thuc hién theo ISO 11890-2: 2006. Cac diéu kién do cua tiéu chuin ISO nay
dugc chon cho phti hop véi viée xéc dinh dinh lvong ham luong tdng VOC. VOC nay
duoc tinh theo % khdi lugng cia tong ché phdm, tirc 12 nude chira trong ché phim

téng va cling nhu trong viéc tinh VOC.

Viéc do ham lugng rin cla 16p phu hodc vét liéu phu duoc thuc hién theo EPA

Test Method 24 (40 CFR 60, phu luc A).

Theo phuong an dugc uu tién cia sang ché, nhiét do chuyén hoa thuy tinh (Tg)
theo tinh toan nam trong khoang tir 5°C dén 95°C cho nhua styren acrylic (a), va ndm
trong khoang tir 10°C dén 50°C cho copolyme styren acrylat duoc thé (b). Cac gia tri
Tg theo tinh todn nhu dugc st dung trong ban md ta nay la céc gia tri dugc tinh theo
cong thuc Fox (T.G. Fox, Bull. Am. Physics Soc. Volume 1, Issue No. 3, trang 123

(1956)), dé tinh Tg cua copolyme chira cac monome (1) va (2):
1/Tg(tinh toan) = w(1)/Tg(1)+w(2)/Tg(2),

trong do:
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Tg(tinh todn) 1a nhiét d§ chuyén ho4 thuy tinh theo tinh todn cho copolyme;
W(1) 14 phan khéi lugng cia monome (1) trong copolyme;
w(2) la phan khéi lugng cua monome (2) trong copolyme;
Tg(1) 1a nhiét d6 chuyén hoa thuy tinh cta polyme déng nhét chira monome
(1; |
Tg(2) 1a nhiét d6 chuyén hoa thuy tinh ctia polyme ddng nhit chira monome (2).

Nhiét d6 chuyén hoa thuy tinh cua cac polyme dong nhit c6 thé duoc tim thdy,
vi du, trong "Emulsion Polymerization and Emulsion Polymes", p. A. Lovell and M. s.

El-Aasser, John Wiley and Sons, 1997.

Nhiét do tao mang tdi thiéu (MFFT), cling duoc goi la nhiét do phu mang tbi
thiéu (MFT), 1a nhiét do t5i thiéu ma & do latex tao ra mang lién tuc, khong théy ran
nut hodc dang bot cia mang. Khi duoc st dung trong ban mé ta nay, MFFT (MFT)
dugc xac dinh theo Phuong phdp Kiém nghiém ISO 2115. Theo phuong phdp do, thé
phén tan polyme duoc siy kho & gradien nhiét do pht hop bang dong khi khong chira
hoi nuée, va nhiét d6 ma phan lién khéi (trong sudt) ciia mang tiép xtc phan khong

lién khéi (trdng) duoc xac dinh theo (°C).
MG ta chi tiét sang ché
Hai nhya [(a), (b)] néu trén, mdi nhya dugc cung cép dudi dang thé phan tan

trong mdi trudng gde nude, duge két hop bing cach tron dé tao ra ché phdm phu theo

sang cheé.

C6 thé mua céc thé phén tan nay trén thi trudng. Vi du, cac chat két dinh phu
hop thtr nhét (a) la Setaqua 6776 (c6 thé mua tur Nuplex Resins B.V.) va Joncryl®
8284 (c6 thé mua tir BASF Performance Chemicals), va chit két dinh phu hop thir hai
(b) 1a Hydropliolite 055 (c6 thé mua tir Eliokem Inc., Ohio).

Theo cach khac, mdi thé phan tan trong sb cac thé phén tan trong nudc nay cia
céc chét két dinh c6 thé dugc tao ra bang céch polyme hod mot cach doc 1ap hon hop
polyme phu hgp nhu duge mo ta duéi day.

Ca hai qua trinh polyme ho4 doc lap nén duoc thuc hién trong moi trudng nuoc,

trong diéu kién khuay/tron. Nhu da biét trong linh vuc ky thuét nay, thé tich cia moi
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truong gde nude co thé duge thiét lap dé thu dwoc nhil trong styren acrylic (duogc thé)
¢ cac dic tinh vat ly mong mudn. Do céc nhi tuong thu dugce phu hop véi VOC, nén
ru tién giam dén murc tdi thiéu lugng déng dung méi wa nudc nhu ruou cb phén tu

lugng thap c6 mat trong méi trudng nén nudc.

Tét hon, néu qua trinh polyme hoéa dgc 1ap la qua trinh polyme hoé nhii tvong
géc tur do nhu da biét trong linh vuc k¥ thudt nay. Céch tao ra géc tu do duoc wu tién.
1a chét khoi mao hoa hoc, ddc biét la cac hop chit chtra oxy nhu kali persulfat, amoni
persulfat, hydro peroxit va toan bd cac peroxit va hydroperoxit hitu co nhu cumen
hydroperoxit va t-butyl hydroperoxit. Tét hon, néu cac chat khoi mao phu hop khéc 1a
cac hé lién két ghép, oxy hod khir hoa tan trong nudce, vi du nhu: hydro peroxit va
mudi kim loai ndng; hydro peroxit va luu huynh dioxit; hodc hydro peroxit va natri
metabisulfit. Chit khoi mao dugc st dung, vi du, véi luong nam trong khoang tir
0,05% dén 5% khoi lwong, t6t hon 1a nim trong khodng tir 0,1% dén 4% khdi luong,

tinh theo cdc monome.

Qua trinh polyme hod doc 1ap thuong dugce thuc hién véi su khéng ¢6 mat cua
oxy nhung vé&i sy c6 mat ctia khi tro va & nhi¢t do nam trong khoéang tir 20°C dén
110°C, hodc tét hon la nim trong khoang tir 30°C dén 90°C. Néu thich hop, céac chat
nhil hoé ion, khong ion hodc ludng tinh c6 thé duoc cho vao thung polyme ho4, cac
chit nhii hoa nay duoc md ta trong, vi du, M. Ash & I. Ash, Handbook of Industrial

Surfactants, 3rd Edition, Synapse Information Resources Inc.

Trong qua trinh polyme hod nhi twong, mdi monome c6 thé dugc dinh luong
truc tiép vao hdn hop ban dau hodc ching ¢o thé duoc thém dudi dang nhil tuong nudc
hodc ban nhil twong vao thung polyme hod. Vi muc dich nay, cac monome duogc tao

thanh nhil trong trong nudce ¢6 st dung cac chét nhii hoa thong thuong néu trén.

Néu thich hop, c6 thé st dung cac chit didu chinh thong thuong dé lam giam
khdi lwong phén tir cta céc polyme tao ra. Tét hon, néu cac chat didu chinh nay la cac
hop chét hiru co chta luu huynh & dang lién két, vi du. mercaptan, di- va polysulfua,
este va sulfua cua axit thio- va dithiocarboxylic va enol sulfua. Hop chéit hydro,
aldehyt, keton, axit formic, enol ete, enamin, hydroxylamin, hydrocacbon dugc

halogen hod, rugu, etylbenzen va xylen la thich hop dé dung lam chat didu chinh.

Ngudn nhua thi nhat
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Nhua (a) la nhya styren acrylic thu duoc khi polyme hod hdn hop chia: lugng
styren 1én dén 40% khéi lugng, tot hon 13 ndm trong khoang tir 10% dén 40% khdi
luong va tdt hon nira la nam trong khoang tir 20% dén 30% khoi luong, tinh theo tong
monome, va, mdt hoic nhiéu monome acrylic nhu axit (met)acrylic, (met)monome
acrylic chira nhom hydroxyl, axit (met)acrylic este va (met)acrylonitril. Vi du vé
(met)monome acrylic chira nhém hydroxyl bao gdbm 2-hydroxyetyl (met)acrylat, 3-
hydroxypropyl (met)acrylat, 4-hydroxybutyl (met)acrylat, va san phim cong
e-caprolacton cta chung. Vi du vé monome acrylic chira nhom este bao gdm metyl
(met)acrylat, etyl (met)acrylat, butyl (met)acrylat, isobutyl (met)acrylat, n-pentyl
(met)acrylat, neopentyl (met)acrylat, xyclohexyl (met)acrylat, 2-hexyl (met)acrylat, 2-

etylhexyl (met)acrylat, va isobomyl (met)acrylat.

Tét hon 1a monome acrylic dugc polyme hoa véi styren duoc chon tir nhém bao
gbm metyl (met)acrylat, etyl (met)acrylat, butyl (met)acrylat, isobutyl (met)acrylat, 2-

etylhexyl (met)acrylat va hdn hop cua chiing.

Theo mét phuong 4n ctia sang ché, nhua styren acrylic (a) 14 san phdm polyme
ho4 cuia hdn hop monome bao gdm styren, metyl metacrylat va 2-etyl hexylacrylat. Tt
hon 12 hdn hop monome chira tr 10% dén 40% khéi luong (tinh theo téng monome)
styren, tir 10% dén 40% khéi luvgng metyl metacrylat va tir 30% dén 60% khdi luong
2-etylhexyl acrylat. T6t hon nita, néu hdn hop monome chira tir 20% dén 30% khbi
luong (tinh theo tong monome) styren, tir 20% dén 30% metyl metacrylat va tir 45%

dén 55% khdi luong 2-etylhexyl acrylat.

Nhua styren acrylic (a) nén c6 khoi lugng phan tr trung binh ndm trong khoang
tir 500000 dén 1000000 va nén cé nhiét d6 chuyén hoa thuy tinh 16n hon 5°C va nhd
hon 95°C.

Ngudn nhya thir hai

Thanh phan nhua tht hai (b) ctia ché phdm phu 1a copolyme styren acrylat dugc
thé. Copolyme nay dugc tao ra khi polyme hoa hdn hop monome chira: mot hodc
nhiéu sytren da dugc thé voi lugng 1én dén 40% khoéi lugng tinh theo tong khdi luong

cua cac monome; va, mot hodc nhiéu este cla axit (met)acrylic.

Tot hon I3, ca monome alkyl metacrylat va monome alkyl acrylat nén c6 mat

trong hon hgp monome nay.
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Céc styren duoc thé 1a céc styren ¢6 cong thirc chung (I) sau:

trong do:

R' dn R® 1a gidng nhau hodc khac nhau va hydro, halogen, alkyl cé phéan tir
lwong thap hoic alkoxy c6 phén tir lugng thip, tuy y mdi gbe nay dugc thé bang

halogen; R* 1a hydro hodc alkyl ¢6 phan tir lvgng thap; va n bang 1 hodc 2.

Géc alkyl co phan tir lwong thap phu hop 1a céc gbc co tir 1 dén 5 nguyén tu
cacbon, t6t hon 1a tr 1 dén 4 nguyén tr cacbon nhu gbc metyl, etyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl va tert-butyl, t5t nht néu la gbc metyl, etyl va iso-
propyl. Géc alkoxy ¢6 phan tr lugng thdp phu hop 1a cac gbc 6 tir 1 dén 5 nguyén tir
cacbon, tot hon 1a tr 1 dén 3 nguyén tir cacbon nhu gbc metoxy, etoxy, propoxy va
isopropoxy. Vi du vé nhén alkyl dugc thé halogen hodc nhom alkoxy dugc thé halogen

¢6 thé 1a: nhom triisolometyl va nhom triisolometoxy.

Vi du vé cac styren da duoc thé la: 2-clostyren, 3-clostyren, 4-clostyren,3,4-
diclostyren, 2,4-diclostyren, a-metyl-3-clostyren, o -etyl-3-clostyren, o -isopropyl-3-
clostyren, a -butyl-3-clostyren, o -metyl-4-clostyren, o -etyl-4-clostyren, ca-isopropyl-
4-clostyren, a -butyl-4-clostyren, o -metyl-3,4-diclostyrena -etyl-3,4-diclostyren, o -
isopropyl-3,4-diclostyren, a -butyl-3, 4-diclostyren, 2,6-diclostyren, 2-bromostyren,
2,4- dibromostyren, 3-bromostyren, 4-bromostyren, 2-flostyren, 3-flostyren, 4-
fiostyren, o -metyl-4-flostyren, o -metyl-4-isostyren, a-isopropyl-4-flostyrens a-n-
butyl-4-flostyren, 2-metylstyren, 3-metylstyren, 4-metylstyren, 2-metoxystyren, 4-
metoxystyren, 2-triflometylstyren, 3-triflometylstyren, 4-triflometoxystyren, 4-
propylstyren, 4-xyclohexylstyren, 4-dodexylstyren, 2-etyl-4-benzylstyren, para-sec-
butylstyren, 4-(phenylbutyl) styren p-divinylbenzen, m-divinylbenzen va o -

divinylbenzen.

Trong s céc vi du vé styren duoc thé, dugc vu tién sir dung trong sang ché la:

-0-
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2-metylstyren, 3-metylstyren, 4-metylstyren, para-metyl-styren, ortho-metyl-styren,

para -tert-butylstyren va hdn hop cua ching.

Este thich hop cua axit acrylic va cia axit metacrylic 14 cac chit c6 ngudn gbc
tir cac rugu monohydro c6 2 dén 12 nguyén tir cacbon nhu etyl (met)acrylat, n- propyl
(met)acrylat, isopropyl (met)acrylat, n-butyl (met)acrylat, isobutyl (met)acrylat, tert-
butyl ~ (met)acryiat, sec-butyl (met)acrylat, n-pentyl(met)acrylat, neopentyl
(met)acrylat, xyclohexyl (met)acrylat, 2-hexyl(met)acrylat, 2-etylhexyl (met)acrylat,
n-octyl (met)acrylat, isooctyl (met)acrylat, dexyl (met)acrylat, va dodexyl

(met)acrylat. Acrylat thich hgp khac 1a metyl acrylat.

Cac monome dugc uu tién cia nhom nay la etyl (inet)acrylat, propyl
(met)acrylat, n-butyl (met)acrylat, isobutyl (met)acrylat, tertbutyl xyclohexyl
metacrylat va 2-etylhexyl acrylat. Theo mot phuong 4n cua sang ché, hdn hop
monome bao gém hdn hop cua 2-etyl hexylacrylat, tertbutyl xyclohexyl metacrylat va

isobutyl metacrylat.

Copolyme styren acrylat dugc thé (b) c6 khdi luong phan tir trung binh (Mw)
nim trong khoang tir 10000 dén 500000 va tét hon 1a nim trong khoang tir 50000 dén
300000 va c6 nhiét do chuyén hoa thuy tinh (Tg) 16n hon 10°C va nho hon 50°C. va

t6t hon 1a ndm trong khoang 15°C dén 40°C
Céc thanh phan khac cua ché pham pha

Ché phim pht theo sang ché c6 thé tuy v chra dén 15% khéi lwong chat phu
gia. C4c chit phu gia thich hop khong giéi han pham vi cta sdng ché bao gdm: chit
hoat dong bé mat; chat chéng oxy hoa; chat tram; chét dén; chét mau; chét 1am tang do
bong quang hoc; chat én dinh anh sang; va dong dung méi. Chét phu gia bat ky nhu
vy nén dugc phan tan, t6t hon 1a duge dong nhat trong toan bd ché phdm phu. Bé dat
dugc diéu nay, chat phu gia c6 thé duge bd sung & dang rin hodc dang tién phan tan
vao hdn hop cua hai nhya nay duéi diéu kién khuéy. Theo cach khac, chét phu gia nay
c6 thé duoc cho vao trong mét hodc ca hai thé phan tan trong nuGe cia nhya thir nhat
va nhua tht hai, sau dé cac thé phan tan nay duoc tron dé tao ra ché phém phu toan

phan.

Chét hoat dong bé mit (chét c6 hoat tinh bé mit) la nhém quan trong trong céc

chit phu gia c6 thé ¢6 mit trong ché phdm phu dé tao ra 16p pht nhén, ddng nhét. Céc
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chit hoat dong bé mat pht hop bao gdm, nhung khong giéi han &, chit diéu chinh
dong chay, chat thim uét, chét phan tan, chat ting cudng bam dinh va chit khu bot.

Cht hoat dong bé mat duogc uu tién la khong ion hoic anion.

Chat diéu chinh dong chay 1a cac hop chét hiru co ¢ kha ndng gitp 16p phu
lam uét nén va chay phu [én cac chit nhiém bin c6 thé. Vi du, cac chit diéu chinh
dong chay duoc ban trén thi truong dudi tén thwong mai BYK 344 (BYK Chemie,
Wallingford, Conn.), Air Products HS-30, va Witco L-7500.

Chét phan tan hiru co 1a cac chét hoat dong bé mit ¢o mach hydrocacbon duoc
bién tinh béng nhém chire axit hodc bazo, duge dung dé hd trg viéc phan tach cac khdi

két tu. Vi du vé& chét phan tan Ia Anti terra (BYK Chemie).

Chét khir bot hitu co 1a loai chét hoat dong bé mat khac cé thé duoc dua vao
trong ché phém phi theo sdng ché. Chit khtr bot hitu co 1a chét léng ¢6 mach
hydrocacbon bién tinh, doi khi duge bién tinh bang silicon. Chét khi bot nay ding dé
pha v& bot va bay khi trong hé théng. Vi dy, chat khir bot duoc ban dudi tén thuong
mai BYK-077 (BYK Chemie).

Vi du vé cac chét hoat dong bé mit khéc co thé co mit trong ché phém phu c6
thé 1a cac chét dugc ban dudi tén thuong mai Silwet L-7210 (Ost Specialties Inc.,
Danbury, Conn.), BYK 346 (BYK Chemie, Wallingford, Conn.), Surfynol 104PA (Air
Products va Chemicals, Inc., Allentown, Pa.) va Triton GR-7M (Union Carbide

Chemicals va Plastics Co, Inc., Danbury, Conn.).

Thong thuong, chét hoat dong bé mit hodc hdn hop ctia chét hoat dong bé mat
c6 mat trong ché phim theo sang ché véi lwong nim trong khoang ttr 0,1% dén 5%
khéi lugng va ot hon 1a nim trong khoéang tir 0,5% dén 3% khéi luong, tinh theo tong

khéi lugng cta ché phdm pht (bao gdm nuéc va dong dung moi bét ky).

Ché phdm phu theo sang ché tuy y ¢ thé chira dén 5% khéi luong (tinh theo
tong khi luong cta ché phim nay) dong dung moi. Pdng dung moi nay nén tac dong
v6i hé chat két dinh dé giam b6t s nho 18n cia the gd tu nhién trén nén 6. Khi khong
co déng dung moi, luong nude ctia ché pham nay lam cho thé g6 nay nho 1én mot cach
khéng dep mit va cling ¢6 thé dan dén thoi gian kho qua nhanh cho tmg dung tiéu
dung thuc té. Péng dung moéi phu hop Ia texanol, etyl diglycol va
metoxypropoxypropanol (Solvenon DPM).
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Theo phuong dn dugc uu tién cua sang cheé, ché pham phu gde nudce khong bao

g6m chét chong bi€n mau trén co s¢ kim loai thong thuong.

Mic di ché phidm phu theo sang ché ¢o thé co dang mo duc, nhung t6t hon néu
ché phim ndy ¢ dang trong sudt hoic mo duc. Nhu vay, tot hon 1a ché pham phu theo
sang ché khong chua lugng dang ké cac chit mau mo duc nhu TiO,. Do sy ¢6 mit cia
céc chit mau nhu véy c6 thé khién cho 16p phu khéng thé truyén duoc day du anh sang
nhin thdy nén 16p phu tré nén khong trong sudt va thé ¢d bén dudi cé thé khoéng dugc

thiy r6 qua 16p phu nay.

Céc chat mau dé su dung v6i ché phim ban trong subt hodc mo duc theo sang
ché 1a da bidt trong linh vuc k§ thuat nay. Vi du vé cac chit mau nay bao gdm titan
dioxit tréng, cacbon den, mudi dén, oxit sit den. oxit sit do, oxit do trong sudt, oxit sit
vang, oxit vang trong sudt, oxit sit nau (hdn hop cua oxit do va oxit vang vai den),
xanh luc phtaloxyanin, xanh lam phtaloxyanin, cac mau do hitu co (nhu dé naphtol, d6
quinacridon va do toluidin), fucsin quinacridon, tim quinacridon, vang cam DNA hoic
cac mau vang hftu co (nhu vang monoazo) va hon hop cta ching. Céac chit mau phu
hop déc biét dé dwa vao ché pham pha nay 1a oxit st trong sudt. Nam mau ciia oxit sit
trong subt (vang S102, dé S202, den S301, néu S401 va xanh da troi S501) ¢6 thé mua

dugc tr Suncom, Trung Qudc.

Luong chat rin cua ché pham phu gbe nude ¢ thé nim trong khoang tir 25%
dén 75% thé tich. D06 nhét cda ché phdm pht gde nude nay c6 thé nam trong khoang
tir 0,05 Pa.s dén 10 Pa.s (tr 50 cps dén 10000 cps), duoc xac dinh bang cach sir dung
nhét ké Brookfield ¢ 25°C. Nhu ngui ¢6 hiéu bidt trong Iinh vire ky thuat nay da biét,

d6 nhdt phu hop cho cac phuong phap phu khac nhau 14 khac nhau dang ké.

Nén gb dugc phti ¢6 thé c6 dang bit ky dugc biét trong linh vuc k¥ thuét nay,
bao gém, vi du, g6 bao, g6 dan, gS tron, véan lat nira vién, g5 xé vién vudng, dai,
vudng, khung, dim gian, tAm gb mong va san ghép mong nhu gb 14t, tAm 4t van (E2E
hodc E4E), va tAm Iat van chéng truot (1 mdt hodc 2 mét). Lép phu theo sang ché ¢6
thé duoc pht toan bo trén cac 16p nén nay hoic pht mot phéan 1én céc nén nay, bao

gbém go, mat cong, phan dién tich thang hoic 1éch gdc.

Dic biét, bé mit gb nén duoc phu c6 thé duoc lam sach va xit ly so bo dé phu-

ché phim phit bang cach su dung phuong phap nhu dénh béng bang cat 1a phuong
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phap thong dung dbi véi ngudi co hiéu biét trong linh vuc k¥ thuat nay. Ché phim phu
dugc pht t6t nhat lam 16p phit 16t hodic 16p phu gitta (hodc 16p phi cudi thir nhét) cua
hé 16p phu. Theo phuong an bét ky, tdt hon la hé 16p pht duoc phi 1am nhiéu 16p, c6
danh bong nhe bang cat va/hodc loai bd cac hat con lai trén bé mat, tuy y sau khi hoa
ran moi 16p va trude khi phu cac 16p khac. Tét hon 14, mdi 16p dugc phu voi lugng du

dé tao ra viing phu uot tdt va 16p pht lién tuc sau khi héa rén.

Ché phim phu gbe nude c6 thé duge phu theo phuong phap phu thong thuong
nhu ngdm, nhung, quét, lan, phu biang dao gat, phuong phap in, phun bang khi nén,
phi bang khi, phun thuy luc, phun ap suat thip thé tich 1on, phun thuy luc két hop véi
khi va chudng quay tc do cao. Ché pham pht nén duoc pht thanh mang 4m c6 do day
nim trong khoédng ttr 0,02 dén 0,1mm (tir 1 dén 4 mils). Viéc phi 16p mong hon trong
khoang nay la kinh té hon va lam giam kha nang tao ra cac ving hoéa rin ma ¢6 thé cin
phéi ddnh bong thém bang cat. Tuy nhién, cin kiém soat k¥ hon viéc pht 16p phu

moéng dé tranh tao ra mang khong lién luc

L6p phu sau khi dugc tao ra duge cho tiép xuc véi cac didu kién hoa ran du dé
hoa ran hoan toan. Biéu kién hoa ran phu hop ¢6 thé duoc xac dinh theo kinh nghiém

~ duya trén thiét bi phti cu thé, loai gd dugc phu va nhiét do moi truong.

Ché pham phu gdc nuée theo sang ché c¢o thé tao ra 16p pht min va phing cho
20 tu nhién th¢ khit ¢6 kich thude dong déu nhu gb cay téng quan sui, gd cdy duong l4
rung, g6 cy doan, g6 sbi, gd buld, gd cdy tuyét ting, g cdy anh dao, g0 cdy linh sam,

g0 cdy doc cén, go cdy thich, gb thong va gd cdy van sam.

Tuy nhién, tét hon 1a 16p phu theo sang ché duoc sir dung dé phi nhiéu 16p 1én
gS tw nhién thé 16 nhu soi, dai ngua, tn bi, hd dao My, téch va 6¢ cho. Dic biét, nén
gd c6 ngudn gbe tu cdy sau. Intsia; Lan, Quercus; Bowdichia; Diplotropis; va,
Ferreirea. Vi du, 16p phu 1a ddc biét phu hop dé pha cho nén gd da biét Merbau, thong

rung 14, soi hodc Sapupra.
Vi du thuc hién sang ché

Nhuya styren acrylic duge dung ¢ dang tién phén tan nhu Setaqua 6776 (mua tir
Nuplex Resins B.V.). Day la thé phan tan trong nuée (44% khdi lugng 1a chat rén)

trong d6 nhua cu thanh co nhiét d tao mang tbi thiéu (MFF T) bang 5°C
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Copolyme styren acrylat dugc thé dugc ding ¢ dang phén tan so bd nhu
Hydropliolite 0055 (c6 thé mua dugc tir Eliokem Inc.). Day la chit phan tan trong
nude da duoc nhil hoa, (40% khéi lugng 1a chét rén: ¢o haf polyme trung binh bing
300nm) trong d6 nhua copolyme ciu thanh ¢ nhiét do chuyén hoa thuy tinh (Tg) bang
25°C

Hai chét phan tan nudc néu trén duoc két hop bing cach tron c6 sir dung thiét bi
khudy téc do cao thong thuong. Nhom thir nhit cia cac phan phéan uée khac nhau
duoc tao ra trong do ty 18 khoi luong gitra nhya styren acrylic (a)/va copolyme styren
acrylat duoc thé (b) trong hén hop duoc xac dinh nhur trong bang 1 duéi day. Cac phan
phén udc trong dé nhua styren acrylic (a) duge dang du so v6i copolyme acrylat duoc

thé.

Thé phén tan trong nudc cia chit phy gia (chat khir bot, chit bao quan trong
hop va chét thAm u6t) duoc tron thém vao hdn hop thanh ph?m nhua sao cho céac chét
phu gia bang 0,6% khéi luong (tinh theo khéi luong (téng) cua cac ché phidm phu

nu6e) cho mdi phan phan ude duoc liét ké trong bang.

M&i phan phan uéc dugc phu lam 16p phu 16t trong hai hodic ba 16p bang céach
nhing trén cac tim gb sdi thir nghi€ém hinh vudng riéng biét. Lép phu 16t thir nhat
duoc phu véi lugng nim trong khoang tir 8m* /it dén 10m%/ lit, 16p pha 16t thir hai
duoc phi voi lugng tir 10m* /lit dén 20m? /lit. Thoi gian siy kho giira qua trinh phu
16p thr nhét va 16p thir hai 12 ba gid. Sau khi phu 16p phu 16, khong thay mét tho gb

tanin.

Tiép do, 16p phu 16t duge phu 13p lai véi 16p phu bé mat trong sudt hodc co
mau. Lép phit bé mit duoc phu sau khi sdy kho tir 16 dén 24 gio va véi lugng tir 9 dén
13m%/1. Nén duoc lam kho trong mét tuan & 23°C, sau d6 duoc phoi trong bu611g 4m
10 chu ky, trong d6 1 chu ky bao gdm 24 giv & 60°C va 24 gio ¢ 23°C. Hién tuong ri

tanin duoc quan sat bang mét thuong va danh gid tir 0 (khong ri) dén 5 (ri trAm trong).

Ty 1€ khoi lugng (a) Ri tanin
80:20 3-4
70:30 0-1
60:40 0-1
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Theo cung cach nhu md ta trén ddy, nhom khéc ctia cac phan phan udc duoc
tao ra, trong d6 luong copolyme acrylat da dugc thé (b) duoc dung véi luong bang
hodc nhiéu hon nhua styren acrylic (a). Tuy nhién, cac phan phén uée nay khong 6n

dinh, cho thiy do day khong thé thay dbi dugc.
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YEU CAU BAO HOQ
1. Ché phim phit chéng bién mau gdc nude bao 2bm:

(a) nhya styren acrylic ¢6 nhiét do chuyén hoa thuy tinh (Tg) nam trong khoang
tir 5°C dén 95°C va khdi lugng phan tir trung binh khéi nim trong khoang tir 500000
dén 1000000; va

(b) copolyme styren acrylat duoc thé co nhiét do chuyén hoa thay tinh (Tg) nim
trong khoang tir 10°C dén 50°C va khéi lugng phén tr trung binh khéi (Mw) ndm
trong khoang tir 10000 dén 500000,

trong do nhua styren acrylic dugce dung véi luong nhidu hon lugng copolyme
styren acrylat duoc thé, sao cho ty 1& khdi Iwong gitra nhua styren acrylic va copolyme

styren acrylat dugc thé ndm trong khoang tir 80:20 dén 55:45.

2. Ché phim phu chdng bién mau gbe nuée theo diém 1, trong do ty 18 khéi luong
gilta nhya styren acrylic va copolyme styren acrylat duoc thé nim trong khoang tir

75:25 dén 60:40.

3. Ché phim pht chéng bién mau gbc nudc theo diém 2, trong d6 ty 1& khdi luong néu

trén ndm trong khoang tir 70:30 dén 60:40.

4. Ché phim pht chéng bién mau gbe nude theo diém bat ky trong sb cac diém tur 1
dén 3, trong do copolyme styren acrylat dugc thé ¢o nhiét do chuyén hoa thdy tinh
(Tg) ndm trong khoang tir 15°C dén 40°C.

5. Ché phiam phti chéng bién mau gbc nudce theo diém bt ky trong sd cac diém tur 1
dén 4, trong d6 ché phim nay cé tong lugng chit rin ndm trong khoéng tir 30% dén
80% khoi lugng hodc tir 25% dén 75% thé tich.

6. Ché phidm pht chéng bién mau gbc nude theo diém bt ky trong sé cac diém tir 1
dén 5, trong d6 ché phdm nay c6 dang trong sudt hodc mo duc.

7. Phuong phap tao 16p phu trén nén chta chit mau d& chiét vio nudc, trong d6 nén
nay dugc phi bang ché pham phu chdng bién mau gde nude theo didm bét ky trong sb
céc diém tur 1 dén 6.

8. Phuong phép theo diém 7, trong d6 ché pham phi gbc nuce dugc pht dé thanh mot

hoic nhiéu 16p phu 16t.
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9. Phuong phap theo diém 7, trong d6 ché pham phu gbc nude duoe phu dé thanh mot

hodc nhiéu 16p pha trung gian.
10. Nén chira chit mau d& chiét vao nudc co 16p phu thu dugc bang phuong phép theo
diém bat ky trong sb cac diém tir 7 dén 9.

11. Nén chira chat mau d& chiét vao nuée c6 16p phii theo diém 10, trong d6 nén nay 1a

~

0.

12. Nén chtra chat mau dé& chiét vao nuée c6 16p phu theo diém 11, trong d6 nén nay la

g0 tu nhién dang thé 16 chira tanin.

13. Nén chtra chat mau dé chiét vao nudc c6 16p phi theo diém 11 hodc 12, trong do
nén nay la mot hodc nhiéu loai gd duoc chon tir nhém bao gdm gd soi, gd Merbau, gd

thong rung 14 va gb Sapupira.
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