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Linh vwe ky thuat dwoc dé cip

Séng ché dé cap dén ché pham chtra copolyme khong chua flo va chat chiu dau dung
cho gidy chia ché pham chira copolyme khong chia flo nay.
Tinh trang ky thudt cia sang ché

Cho dén nay. ché pham chtra polyme chua flo va hop chét c6 lién két ba va nhom
hydroxvl da duge dé xudt.

Tai liéu sang ché 1 (cong bd don quoc té s& WO 2005/090423) boe 10 che ham
chra chat khong thdm nude/chiu dau chira polyme chia tlo va chat phu gia 1a axetylen
giycol hodc polyoxyalkylenaxetylen glycol ete.

Tai héu sang ché 2 (JP 2007-291373 A) boc 16 ché pham khong tham chat 16ng chira
polyme chira flo va chat hoat dong bé mat khong ion bao 26m hop chat ¢c6 mat hoac nhidu
lién két ba cacbon-cacbon va mot hodc nhiéu nhom hydroxyl trong phan tir.

Khong tai li¢u nao trong so cac tai licu sang ché nay boc 16 rang hop chat o lién ket

ba va nhém hydroxyl duoe két hop voi polyme khong chira flo khéc véi polvine cf
Danh muc tai liéu vién dan
Tai liéu sang ché
I'ai lidu sang ché 1: Cong bd don quéc té s6 WO 2005/090423
Tai liéu sang ché 2: TP 2007-291373 A (bang doc quyén sang ché Nhat Ban s6 5260403)
Bén chét ki thuft ciia sang ché
Van dé ki thuat

Muc dich cla sing ché la dé xuat ché pham tao bot it trong qua trinh xa 1y va ¢6 the
tao tinh chiu dau va tinh chiu nudc tuyét voi cho nén.
Giai phép cho vin dé

Sang ché dé cap dén ché pham chua copolyme khong chia flo chua:

(1) copolyme khong chura flo. va
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(2) rugu axetylen.

Céac phuong 4n uu tién cia sang ché 12 nhu sau.
Phuong én 1:

Ché phadm chira copolyme khong chira flo chira:

(1) copolyme khong chua flo, va
(2) ruou axetylen.
Phuong é4n 2:

Ché pham chita copolyme khong chia flo theo phwong 4n 1,. trong d6 copolyme
khong chira flo (1) 1a copolyme khong chira flo c6:

don vi l3p lai duge tao ra tir monome acrylic ¢6 nhom hydrocacbon mach dai (a) co
7 dén 40 nguyén t cacbon.

Phuong an 3:

Ché phdm chira copolyme khdng chia flo theo phwong én 2, trong do copolyme

khong chira flo (1) 12 copolyme khong chira flo con co:
don vi lap lai dugc tao ra tir monome acrylic (b) c6 nhém ua nude.
Phuong én 4:

Ché phdm chtra copolyme khong chira flo theo b4t ky mot trong sd cac phuong 4n
tir 1 dén 3, trong d6 monome acrylic 6 nhom hydrocacbon mach dai (a) la monome dugc
thé hién bang cong thic:

CH,=C(-X")-C(=0)-Y'(R})k
trong do

mdi nhém R! ddc 1ap 12 nhém hydrocacbon cé 7 dén 40 nguyén tir cacbon,

X! 1a nguyén tir hydro, nhom hitu co hoa tri mot, hodc nguyén ti halogen,

Y! 12 nhém hoa tri hai dén hoa tri bdn bao gém it nhAt mot nhém duoc chon tir nhém
hydrocacbon ¢6 mdt nguyén tir cacbon, -C¢Ha-, -O-, -C(=0)-, -S(=O)2-, hodc -NH-, voi
diéu kién 1a nhém hydrocacbon dugc loai trlr, va

k ndm trong khoang tur 1 dén 3.
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Phuong an 5:

Ché pham chira copolyme khong chira flo theo phuwong 4n 4, trong d6 trong monome
acrylic c6 nhém hydrocacbon mach dai (a), X' 1a nguyén tir hydro, va R! ¢6 sb nguyén tir
cacbon bang hoic 16n hon 18.

Phuong an 6:

Ché pham chira copolyme khong chura flo theo bét ky mot trong sé cac phuong 4n 1
dén 5, trong @6 monome acrylic c6 nhom hydrocacbon mach dai (a) la:
(al) monome acrylic dugc thé hién bang cong thic:

CH,=C(-X*-C(=0)-Y2-R?
trong do

R? 1a nhém hydrocacbon c6 7 dén 40 nguyén tir cacbon,

X* 14 nguyén tir hydro, nhom hitu co héa tri mét, hodc nguyén tir halogen, va

Y? 1a -O- ho#c -NH-, va/hoic
(a2) monome acrylic dugc thé hién bang cong thic:

CH=C(-X*)-C(=0)-Y3-Z(-Y*R*)n
trong do

mdi nhom R? ddc 14p 1a nhém hydrocacbon c6 7 dén 40 nguyén tir cacbon,

X5 1a nguyén tir hydro, nhém hitu co héa tri mot, hodc nguyén tir halogen,

Y? 14 -O- ho#c -NH-,

mdi nhom Y* doc 14p 1a lién két truc tiép, hodc nhém bao gém it nhat mot nhom
dugc chon tir -O-, -C(=0)-, -S(=0)2-, hodc -NH-,

Z 1a lién két truc tiép hodc nhom hydrocacbon hoa tri hai hodc hoéa tri ba ¢ 1 dén 5
nguyén tir cacbon, va

n bang 1 hoic 2.

Phuong 4n 7:
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Ché pham chira copolyme khong chua flo theo bét ky mot trong sd cac phuong 4n 3
dén 6, trong d6 monome acrylic ¢6 nhém ua nude (b) it nhét 13 mot oxyalkylen(met)acrylat
duoc thé hién bang cong thic:
CH,=CX2C(=0)-0-(RO)-X? (b1)
CH,=CX2C(=0)-0-(RO)s-C(=0)CX?=CH, (b2), va/hodc
CH,=CX2?C(=0)-NH-(RO);-X? (b3)

trong do

X? 14 nguyén tir hydro hodc nhom metyl,

X3 1a nguyén tir hydro hodc nhém hydrocacbon no hodc khong no c6 1 dén 22
nguyén tir cacbon,

mdi nhém R doc 14p 12 nhom alkylen c6 2 dén 6 nguyén it cacbon, va

n 12 s8 nguyén nam trong khoang tir 1 dén 90.

Phuong 4n 8:

Ché phim chtra copolyme khong chira flo theo bét ky mdt trong sb cac phuong 4n 3
dén 7, trong d6 copolyme khong chira flo (1) con co:

don vi lip lai dugc tao ra tr monome acrylic ¢6 li€n két d6i cacbon-cacbon olefin
va nhom cho ion (c).

Phuong 4n 9:

Ché phdm chtra copolyme khéng chtra flo theo phuong an 8, trong d6 monome
acrylic c6 nhom cho ion (c) la:

(c1) monome acrylic ¢6 it nhit mot nhém cho anion dugc chon tir nhém bao gém nhém
carboxyl, nhém axit sulfonic, va nhom axit phosphoric, hodc

(c2) monome acrylic c6 nhém cho cation la nhém amino.
Phuong 4n 10:

Ché phdm chira copolyme khong chira flo theo phuong 4n 9, trong d6

monome acrylic c6 nhém cho anion (c1) it nhét 13 mot hop chit dugc chon tir nhom
bao gém axit (met)acrylic, axit crotonic, axit maleic, axit fumaric, axit itaconic, axit

xitraconic, axit vinylsulfonic, axit (met)alylsulfonic, axit styrensulfonic, (met)acrylat cua

4
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axit phosphoric, axit vinylbenzensulfonic, acrylamit ctia axit tert-butylsulfonic, va mudi
cua no, va

monome acrylic ¢c6 nhém cho cation (c2) it nhét 1a mot hop chét duoc chon tir nhém
bao gdm dimetylaminoetyl (met)acrylat, dietylaminoetyl (met)acrylat, va mudi ctia nod.
Phuong 4n 11:

Ché pham chira copolyme khong chira flo theo bét ky mot trong s cac phuong 4n 8
dén 10, trong d6 lugng don vi 1ap lai dugc tao ra tir monome (a) nam trong khoang tir 30
dén 95% trong luong, lugng don vi 13p lai dugc tao ra tir monome (b) nam trong khoang
tr 5 dén 70% trong lugng, va lugng don vi 1ap lai dugc tao ra tir monome () nam trong
khoang tir 0,1 dén 30% trong lugng, tinh theo copolyme khéng chia flo.
Phuong an 12:

Ché phim chira copolyme khong chira flo theo bt ky mot trong sb cac phuong 4n 1
dén 11, trong d6

rugu axetylen (2) 1a hop chit dugc thé hién bang cong thic:
[cOong thirc 1]

R? R?

R'—C—C=C—C—R*
H(OCH,CH,),0 O(CH,CH,0),H

trong do

mdi nhom R! va R* doc 14p 1a nguyén ti hydro hodc nhom alkyl ¢6 1 dén 10 nguyén
tr cacbon,

mdi nhom R2 va R3 doc 14p 1a nguyén t hydro, nhom metyl, hodc nhom etyl, va

mdi x va y doc l4p 1a sé nim trong khoang tir 0 dén 100.
Phuong 4n 13:

Ché phim chira copolyme khong chira flo theo bét ky mot trong sd cac phuong 4n 1
dén 12, trong @6 lugng rugu axetylen (2) nam trong khoang tir 0,1 dén 20 phan trong luong,
tinh theo 100 phin trong lugng ctia polyme khong chua flo (1).

Phuong 4n 14:
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Chét chiu diu chira ché phdm chira copolyme khong chira flo theo bét ky mot trong
s6 cac phuong 4n 1 dén 13.

Phuong an 15:

Kit chira chit chiju dau chwa:

chét long chira (1) copolyme khong chura flo; va

(2) ruogu axetylen.

Phuong 4n 16:

Phuong phap didu ché ché phim chia copolyme khong chira flo theo bét ky mot
trong sb cac phwong 4n 1 dén 13, phuong phap nay bao gdm céc budc:

polyme héa monome acrylic ¢6 nhém hydrocacbon mach dai va monome acrylic c6
nhém va nude dé tao ra copolyme khong chia flo, va

bd sung rugu axetylen vao copolyme khong chira flo.

Phuong an 17:

Giy chju dau chira copolyme khong chira flo clia ché pham chtta copolyme khong
chira flo theo bat ky mt trong s6 cac phuong 4n 1 dén 13, trong gidy va/hoic trén bé mat
cla gidy.

Phuong an 18:

Gidy chiu du theo phuong én 17, ddy 1a vat liéu bao géi thuc pham hoic dd chira
thyc pham.
Phuong 4n 19:

Phuong phép loai bé bot trong qua trinh xir Iy, phuwong phdp nay bao gbm xir 1y
gidy bing ché phdm chira copolyme khong chira flo theo bét ky mot trong sd cac phuong
an 1 dén 13.

Céc hiéu qua c6 lgi cua sang ché

Ché phdm chira copolyme khong chira flo hau nhu khong tao bot trong qué trinh xr

Iy va c6 d6 6n dinh san pham tuy€t voi.

Chat chiu dau nay tao tinh chiu dau va tinh chiu nuéc cao cho nén.
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Mo ta chi tiét sang ché
Ché pham chira copolyme khong chira flo chira:
(1) copolyme khong chura flo, va
(2) rugu axetylen.
(1) Copolyme khong chtra flo

Copolyme khong chira flo (1) t6t hon 1a c6:

don vi 1dp lai dugc tao ra tir monome acrylic c6 nhém hydrocacbon mach dai (a) c6
7 dén 40 nguyén i cacbon. Ngoai ra, copolyme khong chira flo (1) t6t hon 1a co:

don vi lap lai dugc tao ra tir monome acrylic ¢6 nhém ua nudce (b).
Hon nita, copolyme khodng chtra flo (1) t6t hon 13 ¢6 don vi lap lai duoc tao ra tir
monome ¢6 nhom cho ion (¢) ngoai cdc monome (a) va (b).

Copolyme khong chira flo (1) co thé c¢6 don vi lap lai (d) dugc tao ra tr monome
khéc ngoai cac monome (a), (b), va (c).

Tét hon néu copolyme khong chira flo (1) khong c6 khung chinh styren. Khung
chinh styren c6 nghia la styren ma c6 thé duoc thé hodc ¢ thé khong dugc thé. Styren
duoc thé bao gdm hop chét trong d6 it nhét mdt nguyén tir hydro & vi tri o hodc trong vong
benzen cua styren dugc thay bing nhom thé. Tt hon néu copolyme khong chira flo (1)
khong c6 don vi ldp lai dugc tao dan xuét tir styren ma c0 thé dugc thé hodc co thé khong
duoc thé do viéc st dung styren lam chét phu gia thyc phim bi cdm, va can khong con
monome styren trong cac ung dung tiép xuc véi thuc phém .

(a) Monome acrylic ¢6 nhém hydrocacbon mach dai

Monome acrylic ¢c6 nhém hydrocacbon mach dai (a) c6 nhém hydrocacbon mach
dai c¢6 7 dén 40 nguyén tir cacbon. Nhém hydrocacbon mach dai ¢6 7 dén 40 nguyén tir
cacbon tét hon 12 nhém hydrocacbon mach théng hoac mach nhanh c6 7 dén 40 nguyén tir
cacbon. S6 lugng nguyén ti cacbon ctia nhom hydrocacbon mach dai t6t hon 14 ndm trong
khoang tir 10 dén 40, nhu 12 dén 30, cu thé 12 15 d@n 30. Theo cach khac, sb lugng nguyén
t& cacbon ciia nhom hydrocacbon mach dai ¢6 thé ndm trong khoang tir 18 dén 40 hoic 18

dén 30 nguyén tir cacbon.
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Monome acrylic ¢6 nhém hydrocacbon mach dai (a) t6t hon 1a monome duoc thé
hién bang cong thic:
CH,=C(-X")-C(=0)-Y'(R})k
trong do
mdi nhém R! doc 14p 1a nhém hydrocacbon c6 7 dén 40 nguyén tir cacbon,
X! 1a nguyén ti hydro, nhém hitu co hda tri mot, hodc nguyén tir halogen,

Y! 1a nhém hoa tri hai dén hoa tri bdn bao gém it nhat mot nhém dugce chon tir nhém
hydrocacbon c6 mdt nguyén tir cacbon (cu thé 1a -CHa-, -CH=), -C¢Hs-, -O-, -C(=0)-, -
S(=0),-, hoac -NH-, véi diéu kién 12 nhém hydrocacbon dugc loai trix, va

k nim trong khoang tir 1 dén 3.

X! ¢6 thé 14 nguyén ti hydro, nhém metyl, halogen trir nguyén tir flo, nhom benzyl
duoc thé hodc khong duoc thé, hodc nhom phenyl duogc thé hoic khong duoc thé. Cac vi
du vé X! bao gdm nguyén tir hydro, nhém metyl, nguyén tir clo, nguyén tir brom, nguyén
tit iot, va nhém xyano. X! tét hon 1a nguyén ti hydro, nhom metyl, hodc nguyén tit clo. X!
dic biét tot hon 12 nguyén tir hydro.

Y 14 nhém héa trj hai dén hoéa tri bdn. Y! t&t hon 12 nhém héa tri hai.

Y! t6t hon 13 nhém bao gém it nhat mot nhém duge chon tir nhém hydrocacbon ¢6
mot nguyén tir cacbon, -CgHa-, -O-, -C(=0)-, -S(=0O)2-, hodc -NH-, v6i diéu kién 13 nhém
hydrocacbon dugc loai trir. Cac vi du vé nhom hydrocacbon c6 mgt nguyén tir cacbon bao
gém -CHs-, -CH=¢6 céu trac mach nhéanh, va -C= c6 cAu trac mach nhanh.

Y! ¢6 thé 1a -Y'-, -Y'-Y'"-, -Y'-C(=0)-, -C(=0)-Y'-, -Y'-C(=0)-Y'-, -Y'-R'-, -Y'-R'-
Y'-, -Y'-R-Y'-C(=0)-, -Y'-R'-C(=0)-Y'-, -Y'-R'-Y'-C(=0)-Y'-, hodc -Y'-R'-Y'-R'-
trong do

Y' 12 lién két tryc tiép, -O-, -NH-, hozc -S(=0)s-, va

R' 14 -(CH2)w- trong d6 m 1a sb nguyén nam trong khoang tir 1 dén 5, hoic -CeHa-
(nhom phenylen).

Céc vi du cu thé cia Y! bao gébm -O-, -NH-, -O-C(=0)-, -C(=0)-NH-, -NH-
C(=0)-, -O-C(=0)-NH-, -NH-C(=0)-0O-, -NH-C(=0)-NH-, -O-C¢H4-, -O-(CH2)m-O-, -
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NH-(CH2)m-NH-, -O-(CH2)m-NH-, -NH-(CH2)m-O-, -O-(CH2)m-O-C(=0)-, -O-(CH2)m-
C(=0)-0-, -NH-(CH2)n-0-C(=0)-, -NH-(CH2)m-C(=0)-O-, -O-(CH2)m-O-C(=0)-NH-, -
0-(CH2)m-NH-C(=0)-O-, -O-(CH2)m-C(=0)-NH-, -O-(CH2)m-NH-C(=0)-, -O-(CH2)m-
NH-C(=0)-NH-, -O-(CH2)m-0-CsHj-, -O-(CH2)m-NH-S(=0)2-, -O-(CH2)m-S(=0)2-NH-,
-NH-(CH2)m-O-C(=0)-NH-, -NH-(CH2)m-NH-C(=0)-O-, -NH-(CH2)m-C(=0)-NH-, -NH-
(CH2)m-NH-C(=0)-, -NH-(CH2)m-NH-C(=0)-NH-, -NH-(CH2)m-O-Ce¢Ha-, -NH-(CH2)m-
NH-CgHj-, -NH-(CH2)m-NH-S(=0)2-, hodc -NH-(CH2)m-S(=0)2-NH-, trong d6 m nam
trong khoang tir 1 dén 5, cu thé 13 2 hoac 4.

Y! tét hon 14 -O-, -NH-, -O-(CH2)m-O-C(=0)-, -O-(CH2)m-NH-C(=0)-, -O-(CH2)m-
0-C(=0)-NH-, -O-(CH2)n-NH-C(=0)-O-, -O-(CH2)m-NH-C(=0)-NH-, -O-(CH2)m-NH-
S(=0)2-, -O-(CH2)m-S(=0)2-NH-, -NH-(CH2)m-NH-S(=0)2-, hogdc -NH-(CH2)m-S(=0)2-
NH- trong d6 m la s6 nguyén nam trong khoang tir 1 dén 5, cu thé 12 2 hodc 4. Y! tot hon
nita 13 -O- hodc -O-(CHy)m-NH-C(=0)-, cu thé 13 -O-(CH2)m-NH-C(=0)-.

R! t8t hon 1a nhém hydrocacbon mach théng ho#c mach nhanh. Nhom hydrocacbon
ndy c6 thé cu thé 14 nhém hydrocacbon mach thiang. Nhém hydrocacbon t6t hon 12 nhém
hydrocacbon béo, cu thé 12 nhém hydrocacbon béo no, va dic biét 1a nhom alkyl. S lugng
nguyén tir cacbon ctia nhom hydrocacbon t6t hon 12 nam trong khoang tr 12 dén 30, nhu

16 dén 26 hoic 15 dén 26, cu thé 12 18 dén 22 hogc 17 dén 22.
Céc vi du v& monome acrylic c6 nhém hydrocacbon mach dai (a) bao gdm:
(al) monome acrylic dugc thé hién bang cong thirc:
CH,=C(-X*)-C(=0)-Y2-R?
trong d6
R? 1a nhém hydrocacbon c6 7 dén 40 nguyén ti cacbon,
X* 1a nguyén tr hydro, nhém hitu co héa tri mot, hodc nguyén ti halogen, va
Y? 1a -O- ho#c -NH-, va
(a2) monome acrylic dugc thé hién bang cong thirc:
CH,=C(-X?%)-C(=0)-Y3-Z(-Y*-R*)a

trong do
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mdi nhém R3 ddc 14p 12 nhém hydrocacbon ¢6 7 dén 40 nguyén tir cacbon,
X5 1a nguyén tr hydro, nhom hitu co hda tri mot, hodc nguyén tir halogen,
Y3 14 -O- hodc -NH-,
mdi nhém Y* ddc 1ap 1 lién két truc tiép, hodc nhom bao gdm it nhat mot nhém
dugc chon tir -O-, -C(=0)-, -S(=0)2-, hodc -NH-,
Z 12 nhom hydrocacbon hoéa tri hai hodc hoa tri ba c6 1 dén 5 nguyén tit cacbon, va
n bang 1 hoic 2.
(al) Monome acrylic
Monome acrylic (al) 1a hgp chét dugc thé hién bang cong thic:
CH,=C(-X*)-C(=0)-Y%-R?
trong do
R? 1a nhém hydrocacbon c6 7 dén 40 nguyén tir cacbon,
X* 12 nguyén tit hydro, nhém hitu co héa tri mot, hodc nguyén tir halogen, va
Y?2 14 -O- hoi#ic -NH-.
Monome acrylic (al) 1a monome este acrylat mach dai trong d6 Y? 1a -O- hodc
monome acrylamit mach dai trong d6 Y2 1a -NH-.

R? t6t hon 1a nhém hydrocacbon béo, cu thé 12 nhom hydrocacbon béo no, va dic
biét 12 nhom alkyl. Trong R?, s6 lugng nguyén tir cacbon cua nhém hydrocacbon t6t hon
12 ndm trong khodng tir 12 dén 30, nhu 16 dén 26, cu thé 1 18 dén 22. Theo cach khac, sb
luong nguyén tir cacbon ciia R? ¢6 thé ndm trong khoang tir 18 dén 40 hozc 18 dén 30.

X* ¢6 thé 1a nguyén tir hydro, nhém metyl, halogen trlir nguyén tt flo, nhém benzyl
duoc thé hoic khong duogc thé, hodc nhém phenyl duogc thé hoic khong dugc thé, va tdt
hon 14 nguyén t& hydro, nhém metyl, hodc nguyén tt clo.

Cac vi du wu tién cu thé vé monome este acrylat mach dai bao gbém lauryl
(met)acrylat, stearyl (met)acrylat, icosyl (met)acrylat, behenyl (met)acrylat, stearyl o-
cloacrylat, icosyl a-cloacrylat, va behenyl a-cloacrylat.

Céc vi du uu tién cu thé v& monome acrylamit mach dai bao g<‘3m stearyl

(met)acrylamit, icosyl (met)acrylamit, va behenyl (met)acrylamit.

10
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(a2) Monome acrylic

Monome acrylic (a2) 12 monome khac v6i monome acrylic (al). Monome acrylic
(a2) 1a (met)acrylat hodc (met)acrylamit c6 nhém bao gbm it nhat mdt nhém dugce chon tir
-0-, -C(=0)-, -S(=0)2-, hodc -NH-.

Monome acrylic (a2) c¢6 thé 14 hop chét duogc thé hién bang cong thic:

CH,=C(-X%)-C(=0)-Y3*-Z(-Y*-R®),
trong do

mdi nhém R3 doc 14p 12 nhém hydrocacbon ¢ 7 dén 40 nguyén tir cacbon,

X5 14 nguyén tir hydro, nhom hitu co hoa tri mot, hodc nguyén ti halogen,

Y3 1a -O- hoi#c -NH-,

mdi nhém Y* doc 1ap 1a lién két truc tiép, hodc nhém bao gém it nhat mot nhom
dugc chon tir -O-, -C(=0)-, -S(=0)2-, hodc -NH-,

7 12 lién két truc tiép ho#c nhom hydrocacbon hoa tri hai hodc héa tri ba c6 1 dén 5
nguyén tu cacbon, va

n bang 1 hoic 2.

R3 t6t hon 1a nhém hydrocacbon béo, cu thé 1a nhém hydrocacbon béo no, va dic
biét 1a nhom alkyl. Trong R3, sb luong nguyén tit cacbon ciia nhom hydrocacbon t6t hon
12 ndm trong khoang tur 12 dén 30, nhu 16 dén 26 hoic 15 dén 26, cu thé 12 18 dén 22 hoic
17 dén 22. Theo cach khéc, s6 luong nguyén tir cacbon cua R* ¢6 thé nam trong khoang tir
18 dén 40 hozc 18 dén 30.

X3 ¢6 thé 1 nguyén it hydro, nhém metyl, halogen trir nguyén t flo, nhém benzyl
duoc thé hoac khéng duge thé, hodc nhom phenyl dugc thé hodc khong duoc thé, va tt
hon 13 nguyén t& hydro, nhém metyl, hodc nguyén tu clo.

Y4 ¢6 thé 1a -Y'-, -Y'-Y'-, -Y'-C(=0)-, -C(=0)-Y'-, -Y'-C(=O)-Y'-, -Y'-R'-, -Y'-R'-
Y'-, -Y'-R-Y-C(=0)-, -Y'-R'-C(=0)-Y'-, -Y'-R'-Y'-C(=0)-Y'-, hodc - Y'-R'-Y'-R'- trong d6

mdi nhém Y' doc 1ap 1a lién két truc tiép, -O-, -NH-, hodc -S(=0)-, va
R' 1a -(CH2)m- trong d6 m la s6 nguyén nim trong khoang tir 1 dén 5, nhém

hydrocacbon mach thang c6 1 dén 5 nguyén tir cacbon va lién két khong no, nhém
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hydrocacbon ¢6 1 dén 5 nguyén tir cacbon va c4u tric mach nhanh, hodc -(CHz)i-CeHs-
(CHy)i- trong d6 mdi nhém 1 doc 1ap 1a s6 nguyén nam trong khoang tir 0 dén 5, va -CeHa-
1a nhom phenylen.

Céc vi du cu thé vé& Y* bao gém lién két truc tiép, -O-, -NH-, -O-C(=0)-, -C(=0)-
0-, -C(=0)-NH-, -NH-C(=0)-, -NH-S(=0),-, -S(=0)2-NH-, -O-C(=0)-NH-, -NH-C(=0)-
O-, -NH-C(=0)-NH-, -O-CsHs-, -NH-CgHs-, -O-(CH2)m-O-, -NH-(CH2)m-NH-, -O-
(CH2)m-NH-, -NH-(CH2)m-O-, -O-(CH2)m-O-C(=0)-, -O-(CH2)m-C(=0)-O-, -NH-(CH2)m-
0-C(=0)-, -NH-(CH2)m-C(=0)-0-, -O-(CH2)n-O-C(=0)-NH-, -O-(CH2)n-NH-C(=0)-0O-,
-0-(CH2)m-C(=0)-NH-, -O-(CH2)m-NH-C(=0)-, -O-(CH2)m-NH-C(=0)-NH-, -O-(CH2)m-
0-CgHy-, -NH-(CH3)m-O-C(=0)-NH-, -NH-(CH2)n-NH-C(=0)-0-, -NH-(CH2)m-C(=0)-
NH-, -NH-(CH2)m-NH-C(=0)-, -NH-(CH2)m-NH-C(=0)-NH-, -NH-(CH2)m-O-C¢Ha-, -
NH-(CH2)m-NH-CeHs-
trong d6 m 12 s6 nguyén nim trong khoang tir 1 dén 5.

Y* tét hon 13 -O-, -NH-, -O-C(=0)-, -C(=0)-0-, -C(=0)-NH-, -NH-C(=0)-, -NH-
S(=0)2-, -S(=0),-NH-, -O-C(=0)-NH-, -NH-C(=0)-0-, -NH-C(=0)-NH-, hodc -O-C¢Ha-.
Y* t6t hon nita 12 -NH-C(=0)-, -C(=0)-NH-, -O-C(=0)-NH-, -NH-C(=0)-O-, hodc -NH-
C(=0O)-NH-.

7 1a lién két truc tiép ho#ic nhém hydrocacbon hoéa tri hai hodc héa tri ba c6 1 dén 5
nguyén tr cacbon, va co thé ¢ cAu triic mach théng hodc ciu tric mach nhanh. S luong
nguyén tir cacbon cua Z tdt hon 1a ndm trong khoang tir 2 dén 4, cu thé 1a 2. Cac vi du cu
thé v& Z bao gdm lién két truc tiép, -CH,-, -CH,CHy-, -CH2CH>CH>-, -CH2CH.CH2CHa-,
_CH,CH,CH,CH>CHa-, -CH>CH= ¢6 c4u tric mach nhanh, -CH2(CH-)CHa- ¢6 cdu tric
mach nhanh, -CH,CH,CH= ¢6 cAu tric mach nhanh, -CH,CH,CH,CH2CH= ¢6 cu tric
mach nhéanh, -CH,CHy(CH-)CHa- ¢6 cdu triic mach nhanh, va -CH,CHCHCH= ¢6 cAu
tric mach nhanh.

Z t6t hon 13 khong 12 lién két tryc tiép, va Y va Z ddng thoi khong la lién két tryc
tiép.

Monome acrylic (a2) tot hon 1a

CH=C(-X?)-C(=0)-0-(CH2)m-NH-C(=0)-R?,

12
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CHy=C(-X?%)-C(=0)-0-(CH2)m-O-C(=0)-NH-R?,
CHy=C(-X?)-C(=0)-0-(CH2)m-NH-C(=0)-0-R3, hodc
CH,=C(-X%)-C(=0)-0-(CH2)m-NH-C(=0)-NH-R?,
trong d6 R3 va X® 1a nhu duge xéac dinh ¢ trén.

Monome acrylic (a2) dic biét t6t hon 1a CH=C(-X?)-C(=0)-O-(CH2)m-NH-C(=0)-
R3.

Monome acrylic (a2) ¢6 thé duge didu ché bang cach cho hydroxyalkyl (met)acrylat
hoidc hydroxyalkyl (met)acrylamit phan Gng véi alkyl isoxyanat mach dai. Cac vi du vé
alkyl isoxyanat mach dai bao gbm lauryl isoxyanat, myristyl isoxyanat, xetyl isoxyanat,
stearyl isoxyanat, oleyl isoxyanat, va behenyl isoxyanat.

Theo cach khac, monome acrylic (a2) cling ¢6 thé dwoc didu ché bang cach cho
(met)acrylat c6 nhém isoxyanat trong mach bén, nhu 2-metacryloyloxyetyl isoxyanat, phan
mg vé6i alkylamin mach dai hogc ruou alkyl mach dai. Céac vi du vé alkylamin mach dai
bao gdm laurylamin, myristylamin, xetylamin, stearylamin, oleylamin, va behenylamin.
Céc vi du vé ruou alkyl mach dai bao gdm ruou laurylic, rugu myristylic, rugu xetylic,
ruou stearylic, rugu oleylic, va rugu behenylic.

Céc vi du wu tién clia monome acrylic chira nhom hydrocacbon mach dai (a) 1a nhu

sau:

stearyl (met)acrylat, behenyl (met)acrylat, stearyl a-cloacrylat, behenyl a-

cloacrylat;

stearyl (met)acrylamit, behenyl (met)acrylamit;

[cOng thirc 2]

4>:O
]
CrHomNHC(=0)CrHan+1

[cOng thic 3]
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T

O\
CQH4OC(=O)NHC1 8H37

O

Y

O\
CQH4NHC(=O)OC 1 8H37

e

O
o\
CzH4N HC(ZO) NHC1 8H37

[cOng thirc 4]

T

O\
CoH4OC(=O)NHCHon1

T

Q
b2H4N HC(=0)OCnH2n+1

Y

O\
CQH4NHC(=O)N HCnH2n+1

[cOng thirc 5]
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O

Y

\C4HgoC(=O)NHCnH2n+1

Y

HN\
CrnH2mOC(=0)NHCrH2n+1

O

Y

e

CH2C|)HCH20(C=O)N HC18H27
O(C=O)N HC18H37

O

Y

O

CHQ?HCHQO(C=O)NHCnH2n+1
O(C=0)NHCpHan+1

[cOng thuc 6]

‘__>:O
o
(\C HmNHSO,CnHzn1

_>:o
O\
(CHz)msozN HC\Han+1

15/48

trong d6 n 13 sé nim trong khoang tir 7 dén 40, va m 13 s6 nam trong khoang tir 1

dén 5.

Mic di cac hop chét ¢é cic cong thitc hoa hoc néu trén 1a cac hop chét acrylic trong

do vi tri a 1a nguyén t& hydro, cac vi du cu thé 6 thé 1a cac hop chat metacrylic trong d6

vi tri o 12 nhém metyl va cac hop chét a-cloacrylic trong d6 vi tri a 1a nguyén tir clo.

Piém néng chay ctia monome acrylic ¢6 nhom hydrocacbon mach dai (a) t5t hon 1a

béng hodc cao hon 10°C, va tdt hon nita 1a béng hodc cao hon 25°C.
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Monome acrylic ¢c6 nhém hydrocacbon mach dai (a) t5t hon 1 acrylat trong d6 X!,
X*, va X3 1a cac nguyén ti hydro.

Monome acrylic (a2) tét hon 12 monome chira nhém amit dugc thé hién bang cong
thirc:

R2-C(=0)-NH-R!3-O-R!!
trong do

R!! 14 gbc hitu co ¢6 nhém c6 thé polyme héa khong no loai etylen,

R!2 ]a nhém hydrocacbon c6 7 dén 40 nguyén ti cacbon, va

R!3 1a nh6m hydrocacbon c6 1 dén 5 nguyén i cacbon.

R!! [a gbc hitu co ¢6 nhém c6 thé polyme hoa khdng no loai etylen, va khong bi gidi
han mién 12 c6 lién két d6i cacbon-cacbon. Cac vi du cu thé bao gém cac géc hitu co ¢co
nhém c6 thé polyme héa khong no loai etylen nhu -C(=0)CR!*=CH,, -CHR*=CH,, va -
CH,CHR=CH,, va R'* 1a nguyén t& hydro hogc nhém alkyl c¢6 1 dén 4 nguyén ti cacbon.
R ¢6 thé ¢6 cac nhém hitu co khac nhau khéc véi nhom c6 thé pblyme hoéa khong no loai
etylen, vi du, cac nhém hitu co nhu hydrocacbon mach théng, hydrocacbon mach vong,
nhém polyoxyalkylen, va nhom polysiloxan, va cac nhém hiru co nay co thé duoc thé bang
c4c nhom thé khac nhau. R!! t6t hon 12 -C(=0)CR!*=CH,,

R2 1 nhém hydrocacbon c6 7 dén 40 nguyén tir cacbon va tét hon 1a nhém alkyl,
nhu nhém hydrocacbon mach thing hodc nhém hydrocacbon mach vong. Trong s6 chung,
nhom hydrocacbon mach théng 1a dugc uvu tién, va nhom hydrocacbon no mach théng la
duoc dic biét wu tién. S6 luong nguyén tir cacbon ciia R 1a ndm trong khoang tir 7 dén
40, t6t hon 1a 11 dén 27, va ddc biét tot hon 1a 15 dén 23.

R 13 nhém hydrocacbon c¢6 1 dén 5 nguyén tir cacbon, va tot hon 1 nhém alkyl.
Nhém hydrocacbon ¢6 1 dén 5 nguyén ti cacbon ¢6 thé 1a mach thang hoic mach nhanh,
c6 thé c6 lién két khong no, va tdt hon 14 mach thing. S6 lugng nguyén tir cacbon cua R
t6t hon 12 nim trong khoang tir 2 dén 4, va diic biét tét hon 14 2. R tdt hon 1a nhém alkylen.

Monome chira nhém amit ¢6 thé 12 monome c6 mdt loai R12 (vi du, hop chét trong

d6 R2 ¢6 17 nguyén tir cacbon) hodc monome c6 t§ hgp ciia nhiéu loai R'? (vi dy, hdn hop
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clia hop chét trong d6 R'2 ¢6 17 nguyén tir cacbon va hop chét trong d6 R'? ¢6 15 nguyén
tir cacbon).

Vi du v& monome chira nhém amit 1a alkyl (met)acrylat amit cla axit carboxylic.

Céc vi du cu thé v& monome chita nhém amit bao gbm etyl (met)acrylat amit clia
axit palmitic, etyl (met)acrylat amit cta axit stearic, etyl (met)acrylat amit cua axit
behenic, etyl (met)acrylat amit ciia axit myristic, etyl (met)acrylat amit cta axit lauric,
etyl (met)acrylat amit ctia axit isostearic, etyl (met)acrylat amit cta axit oleic, etyl
(met)acrylat amit ctia axit tert-butylxyclohexylcaproic, etyl (met)acrylat amit cia axit
adamantancarboxylic, etyl (met)acrylat amit ctia axit naphtalencarboxylic, etyl
(met)acrylat amit ciia axit antraxencarboxylic, propyl (met)acrylat amit cua axit palmitic,
propyl (met)acrylat amit cla axit stearic, etyl vinyl ete amit cia axit palmitic, etyl vinyl
ete amit cla axit stearic, etyl alyl ete amit cua axit palmitic, etyl alyl ete amit cua axit
stearic, va hon hgp cua ching.

Monome chita nhém amit t6t hon 13 etyl (met)acrylat amit cua axit stearic. Monome
chtra nhém amit c6 thé 12 hdn hop chira etyl (met)acrylat amit cla axit stearic. Trong hdn
hop chtra etyl (met)acrylat amit cua axit stearic, lugng cua etyl (met)acrylat amit cla axit
stearic 1a, vi du, 55 dén 99% trong lugng, t5t hon 1a 60 dén 85% trong luong, va tdt hon
nita 12 65 dén 80% trong luong, tinh theo trong lwgng cla tdng lwong monome chtta nhém
amit, va phan con lai cia monome nay c6 thé 13, vi du, etyl (met)acrylat amit cta axit
palmitic.

(b) Monome acrylic c6 nhom wa nude

Monome acrylic ¢6 nhom wa nude (b) 1a monome khéac véi monome (a),vala
monome wa nude. Nhém ua nude tét hon 1a nhém oxyalkylen (s lugng nguyeén tu
cacbon ctia nhém alkylen nam trong khoang tir 2 dén 6), cu thé 1a nhém oxyetylen. Cu
thé, monome acrylic c6 nhém ua nudce (b) t6t hon 1 polyalkylenglycol
mono(met)acrylat, polyalkylenglycol di(met)acrylat, va/hodc polyalkylenglycol
mono(met)acrylamit. Oxyalkylen(met)acrylat 1a dugc dac bi¢t uu tién. Polyalkylenglycol
mono(met)acrylat, polyalkylenglycol di(met)acrylat, va polyalkylenglycol

mono(met)acrylamit t5t hon 1a cac hop chét dugc thé hién bang cac cong thirc chung:
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CH,=CX2C(=0)-0-(RO)p-X? (b1)
CH,=CX2C(=0)-0-(RO)n-C(=0)CX?*=CH: (b2), va/hodc
CH,=CX2C(=0)-NH-(RO),-X? (b3)
trong do
mdi nhém X? doc 14p 1a nguyén tir hydro hodc nhom metyl,

mdi nhém X3 ddc 1ap 1a nguyén tir hydro hodc nhém hydrocacbon no hodc khong
no ¢ 1 dén 22 nguyén i cacbon,

mdi nhém R doc lap la nhom alkylen c6 2 dén 6 nguyén tir cacbon, va

n 12 s8 nguyén nim trong khoang tir 1 dén 90.

n ¢o6 thé, vi du, nam trong khoang tir 1 dén 50, cu thé 1a 1 dén 30, va dic biét 1a 1
dén 15 hoic 2 dén 15. Theo céach khéc, n c6 thé béng 1 chéng han.

R c6 thé 12 nhém alkylen mach thing hoic mach nhanh nhw nhém dugc thé hién
bang cong thirc -(CHa)x- hodc -(CHa)x1-(CH(CHas))x2- trong d6 x1 va x2 nim trong khoang
tir 0 dén 6, nhu 2 dén 5, va tng cua x1 va x2 nam trong khoang tir 1 dén 6; va thit tu ctia -
(CH)x1- va -(CH(CH3))x2- khong bi gidi han & cac cong thirc duge thé hién, va co thé 1a
ngau nhién.

Trong -(RO)a-, ¢6 thé ¢6 hai hodc nhiéu loai R (nhu 2 dén 4 loai, cu thé 1a 2 loai),
vi do d6 -(RO)a- ¢6 thé 1a t6 hop cua, vi dy, -(R'O)n1- va -(R?O)n2- trong d6 R! va R* 1a
khac nhau va nhom alkylen c6 2 dén 6 nguyén tit cacbon, nl van2 1a s6 bang hoic 16n hon
1, va tng ctia nl va n2 nam trong khoang tir 2 dén 90.

R trong céc cong thic chung (bl), (b2), va (b3) dic biét t6t hon 12 nhom etylen,
nhém propylen, hodc nhém butylen, dic biét 1a nhém butylen. R trong cc cong thirc chung
(b1), (b2), va (b3) c6 thé 12 t& hop clia hai hogc nhiéu loai nhém alkylen. Trong truong hop
ndy, it nhat mot nhém R tdt hon 12 nhém etylen, nhém propylen, hodc nhom butylen. Céac
vi du vé t& hop ctia R bao gdm td hop nhém etylen/nhém propylen, t6 hop nhom
etylen/nhém butylen, va t6 hop nhém propylen/nhém butylen. Monome (b) c6 thé 1a hdn
hop cua hai hodc nhiéu loai. Trong trudng hop nay, trong it nhét mot monome (b), R trong

cong thirc chung (bl), (b2), hodc (b3) t6t hon 1a nhém etylen, nhém propylen, hodc nhom
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butylen. Polyalkylenglycol di(met)acrylat dugc thé hién bang cong thirc chung (b2) tot hon

1a khong dugc st dung mdt minh [dm monome (b), va t8t hon 1a duoc st dung két hop véi

monome (bl). Ciing trong trudng hop nay, hop chét dugc thé hién bang cong thirc chung

(b2) tét hon 14 c6 lugng nhod hon 30% trong lugng trong monome (b) dugc st dung.

Céc vi du cu thé vé monome acrylic ¢6 nhém ua nudce (b) bao gobm, nhung khong bi

gi6i han &, cac chit sau day.
CH,=CHCOO-CH,CH,0-H
CH,=CHCOO-CH>CH,CH,O-H
CH,=CHCOO-CH,CH(CH3)O-H
CH,=CHCOO-CH(CH3)CH20-H
CH,=CHCOO-CH2CH2CH>CH>0-H
CH,=CHCOO-CHCH,CH(CH3)O-H
CH,=CHCOO-CH,CH(CH3)CH20-H
CH,=CHCOO-CH(CH3)CH>CH,0O-H
CH,=CHCOO-CH>CH(CH2CH3)O-H
CH,=CHCOO-CH,C(CHj3)20-H
CH,=CHCOO-CH(CH2CH3)CH,0-H
CH,=CHCOO-C(CH3).CH20-H
CH,=CHCOO-CH(CH3)CH(CH3)O-H
CH,=CHCOO-C(CHj3)(CH2CH3)O-H
CH,=CHCOO-(CH2CH20),-H
CH,=CHCOO-(CH2CH20)4+-H
CH,=CHCOO-(CH>CH20)s-H
CH,=CHCOO-(CH2CH:,0)s-H
CH»=CHCOO-(CH2CH20)5-CH3
CH,=CHCOO-(CH2CH20)y-CH3
CH,=CHCOO-(CH2CH:0)23-CH3
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CH,=CHCOO-(CH2CH20)90-CH3

CH,=CHCOO-(CH2CH(CH3)O)s-H

CH,=CHCOO-(CH,CH(CH3)0)s-CH
CH,=CHCOO-(CH,CH(CH3)0)12-CH3

CH,=CHCOO-(CH,CH;0)s-(CH,CH(CH3)O),-H
CHy=CHCOO-(CH,CH,0)s5-(CHCH(CH3)0)3-CH3
CHy=CHCOO-(CH,CH,0)s-(CH,CH(CH3)0)s-CH2CH(C2Hs)CsHo
CH,=CHCOO-(CHCH;0)23-O0C(CH3)C=CH,
CHy=CHCOO-(CH,CH;0)20-(CHCH(CH3)O)s-CHa-CH=CH,

CH,=CHCOO-(CH,CH,0)s-H
CH,=C(CH3)COO-CH,CH,0-H
CHy=C(CH3)COO-CH,CH,CH,0-H
CH,=C(CH3)COO-CH,CH(CH3)0-H
CH,=C(CH3)COO-CH(CH3)CH,0-H
CH,=C(CH3)COO-CH,CH,CH,CH,0-H
CH,=C(CH3)COO-CH,CH,CH(CH3)0-H
CH,=C(CH3)COO-CH,CH(CH3)CH,0-H
CH,=C(CH3)COO-CH(CH3)CH,CH,0-H
CH,=C(CH3)COO-CH,CH(CH,CH3)0-H
CH,=C(CH3)COO-CH,C(CH;),0-H
CH,=C(CH3)COO-CH(CH,CH3)CH,0-H
CH,=C(CH3)COO-C(CH3),CH,0-H
CH,=C(CH3)COO-CH(CH3)CH(CH3)0-H
CH,=C(CH3)COO-C(CH3)(CH2CH3)0-H
CHy=C(CH3)COO-(CH,CH,0),-H
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CH,=C(CH;)COO-(CH,CH20)s-H
CHy=C(CH3)COO-(CH,CH,0)s-H
CH,=C(CH3)COO-(CH,CH,0)s-H
CH,=C(CH3)COO-(CH,CH,0)s-H
CH,=C(CH3)COO-(CH,CH;0)s-CH
CH,=C(CH3)COO-(CH,CH20)s-CH
CHy=C(CH3)COO-(CH,CH20)s3-CHs
CHy=C(CH3)COO-(CH,CH20)90-CHs
CH,=C(CH3)COO-(CH,CH(CH3)0)s-H

CH,=C(CH3)COO-(CH,CH(CH3)0)o-CHj
CH,=C(CH3)COO-(CH,CH(CH3)0)12-CHs

CH,=C(CH3)COO-(CH,CH,0)s-(CHCH(CH3)O)-H
CH,=C(CH3)COO-(CH>CH,0)s-(CH2CH(CH3)O)s-CHs
CHy=C(CH3)COO-(CH,CH,0)s-(CHCH(CH3)O)s-CH2CH(C2Hs)C4Hy
CHy=C(CH3)COO-(CH2CH20)23-O0C(CH3)C=CH,
CH,=C(CH3)COO-(CH>CH20)20-(CH2CH(CH3)O)s-CHa-CH=CH,

CH,=CH-C(=0)-NH-CH,CH,0-H
CHy=CH-C(=0)-NH-CH,CH,CH,0-H
CH,=CH-C(=0)-NH-CH,CH(CH3)0O-H
CHy=CH-C(=0)-NH-CH(CH3)CH,O-H
CH,=CH-C(=0)-NH-CH,CH,CH,CH,0-H
CH,=CH-C(=0)-NH-CH,CH,CH(CH3)O-H
CHy=CH-C(=0)-NH-CH,CH(CH;)CH,0-H
CH,=CH-C(=0)-NH-CH(CH3)CH,CH,O-H
CH,=CH-C(=0)-NH-CH,CH(CH,CH3)O-H
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CH,=CH-C(=0)-NH-CH,C(CH;3),0-H
CH,=CH-C(=0)-NH-CH(CH,CH;3)CH,0-H
CHy=CH-C(=0)-NH-C(CHz),CH,0-H
CH,=CH-C(=0)-NH-CH(CH;)CH(CH;)O-H
CH;=CH-C(=0)-NH-C(CH3)(CH,CH;)O-H
CH,=CH-C(=0)-NH-(CH,CH,0),-H
CHy=CH-C(=0)-NH-(CH,CH,0)s-H
CH,=CH-C(=0)-NH-(CH,CH,0)s-H
CHy=CH-C(=0)-NH-(CH,CH,0)s-H
CH,=CH-C(=0)-NH-(CH,CH,O)s-H
CHy=CH-C(=0)-NH-(CH,CH0)s-CH;
CH,=CH-C(=0)-NH-(CH,CH,0)s-CHj
CH=CH-C(=0)-NH-(CH,CH;0)23-CH3
CH,=CH-C(=0)-NH-(CH,CH:0)90-CHj3

CHy=CH-C(=0)-NH-(CH,CH(CH3)0)s-H
CH,=CH-C(=0)-NH-(CH,CH(CH;3)O)s-CH;
CH,=CH-C(=0)-NH-(CH,CH(CH3)0)12-CH3

CHy=CH-C(=0)-NH-(CH,CH,0)s-(CH2,CH(CH3)O),-H
CH»=CH-C(=0)-NH-(CH,CH,0)s-(CH,CH(CH3)0)-CH3
CH,=CH-C(=0)-NH-(CH2CH,0)s-(CH2CH(CH3)0)s-CH2CH(C2Hs)C4Ho

CHy=C(CHs)-C(=0)-NH-CH,CH,0-H
CHy=C(CH3)-C(=0)-NH-CH,CH,CH,0-H
CHy=C(CH3)-C(=0)-NH-CH,CH(CH;)0-H
CHy=C(CHs)-C(=0)-NH-CH(CH;)CH,O-H
CH,=C(CH3)-C(=0)-NH-CH,CH,CH>CH,0-H
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CH,=C(CH3)-C(=0)-NH-CH,CH,CH(CH;)O-H
CH=C(CH3)-C(=0)-NH-CH,CH(CH3)CH,0-H
CHy=C(CH3)-C(=0)-NH-CH(CH3)CH,CH,0-H
CH,=C(CH3)-C(=0)-NH-CH,CH(CH,CH;)O-H
CHy=C(CH3)-C(=0)-NH-CH,C(CH;),0-H
CHy=C(CHs)-C(=0)-NH-CH(CH,CH3)CH,0-H
CHy=C(CH3)-C(=0)-NH-C(CH3),CH,0-H
CH,=C(CH3)-C(=0)-NH-CH(CH3)CH(CH;)0-H
CHy=C(CH3)-C(=0)-NH-C(CH3)(CH,CH3)O-H
CHy=C(CHs)-C(=0)-NH-(CH,CH>0),-H
CHy=C(CHs)-C(=0)-NH-(CH>CH,O)s-H
CHy=C(CHs)-C(=0)-NH-(CH>CH,0)s-H
CHy=C(CHj3)-C(=0)-NH-(CH2CH;0)s-H
CHy=C(CH3)-C(=0)-NH-(CH2CH,0)s-H
CHy=C(CHj3)-C(=0)-NH-(CH2CH,0)s-CHj
CHy=C(CH3)-C(=0)-NH-(CH,CH,0)s-CH3
CHy=C(CH3)-C(=0)-NH-(CH2CH;0)3-CHs
CHy=C(CH3)-C(=0)-NH-(CH2CH20)90-CH3

CHy=C(CHj3)-C(=0)-NH-(CHCH(CH3)0)s-H
CH,=C(CHj)-C(=0)-NH-(CH2CH(CH3)0)s-CH3
CHy=C(CH3)-C(=0)-NH-(CH,CH(CH3)O)12-CH3

CH,=C(CH3)-C(=0)-NH-(CH>CH,0)s-(CH,CH(CH3)0),-H
CH,=C(CH3)-C(=0)-NH-(CH,CH,0)s-(CH2CH(CH3)0)3-CHs
CHy=C(CHs)-C(=0)-NH-(CH2CH,0)s-(CH2CH(CH3)0)s-CH2CH(C2Hs)C4Hy

23/48

Monome (b) tét hon 12 acrylat hodc acrylamit trong d6 X? 12 nguyén tir hydro. Cu
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thé, monome (b) t6t hon 13 hydroxyetyl acrylat, hydroxypropyl acrylat, hydroxybutyl
acrylat, hodc hydroxyetyl acrylamit.

(C) Monome ¢6 nhém cho ion

Monome c6 nhém cho ion (c) 12 monome khac v6i monome (a) va monome (b).
Monome (c) t6t hon 1 monome c¢6 lién két ddi cacbon-cacbon olefin va nhém cho ion (cu

thé 14 monome acrylic). Nhém cho ion 12 nhém cho anion va/hoédc nhém cho cation.

Céc vi du v& monome c6 nhém cho anion bao gdém cac monome c6 nhom carboxyl,
nhém axit sulfonic, hodc nhém axit phosphoric. Céc vi du cu thé v& monome ¢6 nhém cho
anion bao gém axit (met)acrylic, axit crotonic, axit maleic, axit fumaric, axit itaconic, axit
xitraconic, axit vinyl sulfonic, axit (met)alylsulfonic, axit styrensulfonic, (met)acrylat cua
axit phosphoric, axit vinylbenzensulfonic, acrylamit cla axit tert-butyl sulfonic, va cac
mudi ctia chiing.

Céac vi du vé cac mudi cia nhém cho anion bao gém cac mudi kim loai kiém, cac
mudi kim loai kiém thd, va céac mudi amoni, nhu mudi metyl amoni, mudi etanol amoni,
va mudi trietanol amoni.

Trong monome ¢6 nhom cho cation, cac vi du vé& nhém cho cation bao gém nhom
amino va tét hon 12 nhém amino bac ba va nhém amino béc bdn. Trong nhém amino bac
ba, hai nhom duoc lién két v6i nguyén tir nito 1a gidng nhau hogc khac nhau va t5t hon 1a
nhém béo ¢6 1 dén 5 nguyén tir cacbon (cu thé 1a nhém alkyl), nhém thom c6 6 dén 20
nguyén ti cacbon (nhom aryl), hodc nhém thom béo ¢4 7 dén 25 nguyén tir cacbon (cu thé
12 nhém aralkyl nhu nhém benzyl (CsHs-CHa-)). Trong nhém amino béc bdn, ba nhém
duoc lién két véi nguyén ti nito 12 giéng nhau hogc khéc nhau va tdt hon 13 nhém béo c6
1 dén 5 nguyén tit cacbon (cu thé 1a nhém alkyl), nhém thom ¢6 6 dén 20 nguyén tir cacbon
(nhém aryl), hodc nhém thom béo ¢6 7 dén 25 nguyén tir cacbon (cu thé 12 nhém aralkyl
nhu nhém benzyl (C¢Hs-CH»-)). Trong nhém amino bac ba va béc bdn, mot nhom con lai
duoc lién két v6i nguyén tir nito ¢6 thé ¢6 lién két doi cacbon-cacbon. Nhém cho cation ¢6
thé & dang mubi.

Nhoém cho cation ma 13 mudi 1a mubdi duoc tao véi axit (axit hitu co hodc axit vo co).

Céc axit hitu co nhu axit carboxylic ¢6 1 dén 20 nguyén ti cacbon (cu thé 1a axit
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monocarboxylic nhu axit axetic, axit propionic, axit butyric, va axit stearic) 1a dugc vu tién.
Dimetylaminoetyl (met)acrylat, dietylaminoetyl (met)acrylat, va cac mudi cia chang 1a
dugc uu tién.

Cacviducu thé vé& monome c6 nhém cho cation 13 nhu sau.
CH,=CHCOO-CH,CH,-N(CH3), va cac mudi ciia chiing (nhu axetat)
CH,=CHCOO-CH,CH>-N(CH2CH3) va cac mudi cta chiing (nhu axetat)
CH,=C(CH3)COO-CH2CH>-N(CH3)2 va cac mudi cta ching (nhu axetat)
CH,=C(CH3)COO-CH2CH2-N(CH,CHj3), va cac mudi cua ching (nhu axetat)
CH,=CHC(O)N(H)-CH,CH>CH>-N(CH3). va cac mudi cua ching (nhu axetat)
CH»=CHCOO-CH2CH,-N(-CH3)(-CH2-C¢Hs) va cac mudi cua chiing (nhu axetat)
CH2=C(CH3)COO-CHzCHz-N(-CHzCHg)(—CHz-CeHs) va cac mudi ciia chung (nhur axetat)
CH,=CHCOO-CH>CH>-N"(CH3);CI
CH,=CHCOO-CH>CH»-N*(-CH3)2(-CH2-CsHs)CI
CH,=C(CH3)COO-CH,CH,-N"(CH3);CI
CH,=CHCOO-CH,CH(OH)CH2-N*(CH3):CI
CH,=C(CH3)COO-CH2CH(OH)CH,-N*(CH;);CI
CH,=C(CH3)COO-CH,CH(OH)CH2-N*(-CH2CH3)2(-CH2-CeHs)CI
CH,=C(CH3)COO-CH2CH>-N"(CH3)3Br
CH,=C(CH3)COO-CH2CH>-N"(CHa)sI”

CH,=C(CH3)COO-CH2CH>-N"(CH3);0"SO3CH3
CH,=C(CH3)COO-CH2CH,-N*(CH3)(-CH2-CeHs)2Br

Monome c¢6 nhém cho ion (c) tét hon 1a axit metacrylic, axit acrylic, va
dimetylaminoetyl metacrylat, va tt hon nita 13 axit metacrylic va dimetylaminoetyl

metacrylat.
(d) Monome khéc

Monome khéc (d) 12 monome khéc véi cac monome (a), (b), va (¢). Cac vi du vé

monome khac nay bao gbm etylen, vinyl axetat, vinyl clorua, vinyl florua, vinyl styren
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halogen héa, a-metylstyren, p-metylstyren, polyoxyalkylenmono(met)acrylat,
(met)acrylamit, diaxeton (met)acrylamit, (met)acrylamit metylol hoa, N-metylol
(met)acrylamit, alkyl vinyl ete, alkyl vinyl ete halogen hoa, alkyl vinyl keton, butadien,
isopren, clopren, glyxidyl (met)acrylat, aziridinyl (met)acrylat, benzyl (met)acrylat,
isoxyanat etyl (met)acrylat, xyclohexyl (met)acrylat, isobornyl (met)acrylat, alkyl mach
ngin (met)acrylat, anhydrit maleic, (met)acrylat c6 nhém polydimetylsiloxan, va N-
vinylcarbazol.

Céac vi du vé cac td hop clia cdc monome tao thanh cac don vi 1dp lai cua copolyme
khong chua flo 1a nhu sau:

Monome (a)

Monome (a) + monome (b)

Monome (a) + monome (c)

Monome (a) + monome (b) + monome (c)

Monome (a) + monome (b) + monome (d)

Monome (a) + monome (c) + monome (d)

Monome (a) + monome (b) + monome (c) + monome (d)

T4 hop clia cic monome tao thanh cac don vi 13p lai ciia polyme khong chira flo tdt
hon 12 "monome (a) + monome (b) + monome (c)".

Luong cua don vi 1dp lai dugc tao ra tir monome (a) (don vi lap lai (a)) c6 thé nam
trong khoang tir 30 dén 95% trong lugng hodc 30 dén 90% trong lugng, tot hon 12 40 dén
88% trong lugng (hodc 45 dén 95% trong lugng), va t6t hon nita 12 50 dén 85% trong luong,
tinh theo copolyme khong chtra flo (hoéc tinh theo lugng tdng cong cia don vi ldp lai (a)
va don vi 13p lai (b)). Theo cach khac, lugng ctia don vi 1dp lai dugc tao ra tr monome (a)
(don vi lap lai (a)) co thé nam trong khoang tir 30 dén 95% trong lugng, tot hon 1a 50 dén
88% trong luong hodc 55 dén 85% trong lugng, va t5t hon nita 14 60 dén 85% trong luong,

tinh theo copolyme khong chira flo.
Luong caa don vi l3p lai duge tao ra tir monome (b) (don vi 1dp lai (b)) c6 thé nam

trong khoang tur 5 dén 70% trong lwgng hodc 10 dén 70% trong lwong, t6t hon 14 8 dén
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50% trong luong, va tdt hon nita 1a 10 dén 40% trong lwong, tinh theo copolyme khong
chira flo (hodc tinh theo luong tdng cong cua don vi 1dp lai (a) va don vi lap lai (b)). Theo
céch khac, luong cia don vi 1dp lai duge tao ra tir monome (b) (don vi ldp lai (b)) c6 thé
ndm trong khoang tir 5 dén 70% trong lugng, t6t hon 1a 8 dén 50% trong luong hozc 10
dén 40% trong lugng, va t6t hon nita 12 10 dén 30% trong lugng, tinh theo copolyme khong
chira flo (hodc tinh theo lugng tdng cong cia don vi 13p lai (a) va don vi 1ap lai (b)).

Luong cta don vi I3p lai dugc tao ra tr monome (c) (don vi lap lai (¢)) c6 thé béng
hoidc nho hon 30% trong luong hodc nam trong khoang tu 0,1 dén 30% trong luong, tt
hon 12 0,5 dén 20% trong lugng, va t&t hon nita 13 1 dén 15% trong luong hodc 2 dén 12%
trong lugng, tinh theo copolyme khong chira flo.

Luong cta don vi 13p lai duge tao ra tir monome (d) (don vi 1ap lai (d)) c6 thé nim
trong khoang tir 0 dén 20% trong luong, nhu 1 dén 15% trong lugng, cu thé 12 2 dén 10%
trong lwgng, tinh theo copolyme khong chira flo.

Trong lugng phén tir trung binh khéi ctia copolyme khong chira flo c6 thé ndm trong
khoang tir 1000 dén 1.000.000 hogc 10.000.000, t6t hon 1a 5000 dén 800.000 hodc
8.000.000, va tdt hon nita 1a 10.000 dén 400.000 hozc 4.000.000. Trong luong phén tur
trung binh khéi 14 gid tri thu dugce tinh theo polystyren bang phuong phap sdc ky tham gel.

O day, "(met)acryl" c6 nghia la acryl hodc metacryl. Vi du, "(met)acrylat" c6 nghia
14 acrylat hodc metacrylat.

Theo quan diém tinh chiu dau, copolyme khong chira flo tdt hon 1a copolyme ngiu
nhién hon la copolyme khdi.

Piém noéng chay hoic didm chuyén hoa thity tinh ctia copolyme khong chira flo tbt
hon la béng hodac cao hon 20°C, tot hon nita 1a béng hoic cao hon 30°C, va déc biét tdt hon
1a bang hodc cao hon 35°C, nhu bang hodc cao hon 40°C.

Do nhét dan hdi dong (46 nhét phirc) ciia copolyme khong chira flo 6 90°C t5t hon
13 nim trong khoang tir 10 dén 5000 Pa-s, nhu 20 dén 3000 Pa-s, cy thé 1a 50 dén 1000
Pa-s. Do nhét dan hdi dong (49 nhét phuc) cia copolyme khong chira flo ¢ 70°C t6t hon
1a ndm trong khoang tir 500 dén 100.000 Pa-s, cu thé 1a 1000 dén 50.000 Pa-s. Ngoai ra,
d6 nhét dan hdi dong (d6 nhét phitc) ciia copolyme khong chira flo & 80 dén 90°C t6t hon
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12 nim trong khoang tir 10 dén 5000 Pa-s, nhur 20 dén 3000 Pa-s, cu thé la 50 dén 1000
Pa-s.
(2) Rugu axetylen

Ruou axetylen (2) 12 hop chét ¢6 mot hodc nhiéu lién két ba cacbon-cacbon va mot
hodc nhiéu nhém hydroxyl.

Ruou axetylen (2) t6t hon 14 hop chét dugc thé hién bang cdng thirc:
[cOng thirc 7]

R? R3

I

R'—C—Cz=C—C—R*
H(OCH,CHo),0 O(CH,CH,0)H
trong do

mdi nhém R! va R* doc 1ap 1a nguyén tir hydro hodc nhom alkyl c6 1 dén 10 nguyén
tr cacbon,

mdi nhom R2 va R3 doc 14p 1a nguyén ti hydro, nhém metyl, hodc nhém etyl, va

mdi x vay doc lap 1a s6 ndm trong khoang tir 0 dén 100.

Tét hon néu mdi nhom R! va R* doc 1ap 1a nhom alkyl c¢6 2 dén 10, nhu 3 dén 8 hodc
4 dén 6 nguyeén ti cacbon. Cac vi du uu tién cu thé v& R! va R* bao gdm cac nhém butyl,
nhu nhém n-butyl, nhém isobutyl, va nhom t-butyl.

T6t hon néu mdi nhom R? va R? doc 14p 1a nhém metyl.

MB&i x va 'y ¢6 thé doc lap 14 0, va tdt hon 13 nim trong khoang tir 1 dén 80, nhu 3
dén 60. Polyoxyetylen axetylen glycol ete c6 nhom etylen oxit (rugu axetylen (2) c6 nhom
etylen oxit) tao ra tinh chiu dau va kha ning chéng tao bot cao.

Cacviducu thé vé rugu axetylen (2) bao gé)m 2,5-dimetyl-3-hexyn-2,5-diol, 3,6-
dimetyl-4-octyn-3,6-diol, 2.,4,7,9-tetrametyl-5-dexyn-4,7-diol, 3-hexyn-2,5-diol, va 2-
butyn-1,4-diol. Céc vi du con bao gdm polyetoxylat va san pham cdng etylen oxit clia cac
hop chat 1am vi du cu thé nay. San pham cong etylen oxit cta 2,4,7,9-tetrametyl-5-dexyn-
4,7-diol 1a dugc dac biét uu tién.

Ruou axetylen (2) ¢6 thé duoc didu ché nhu sau.
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Rugu axetylen (2) c6 nhom etylen oxit co thé dugc didu ché bang cach cho axetylen
glycol béc ba, carbinol, hodc hdn hop cua ching phéan Gmg véi etylen oxit véi su c6 mat
clia chét xtc tac bazo, nhu trietylamin.

N Axetylen glycolﬁbéc ba hodc carbinol ¢6 thé dugc didu ché bing cach cho canxi
carbua, alkali metal hydroxit, va keton phan tng. Axetylen glycol bac ba twong tng voi
rugu axetylen (2) khong c6 nhém etylen oxit.

Luogng ruou axetylen (2) c6 thé nim trong khoang tir 0,1 dén 20 phan trong lugng
hoac 0,2 dén 15 phé‘m trong lugng, nhu 0,3 dén 10 ph?ln trong lugng, 0,5 dén 8 ph?m trong
lugng, hodc 1 dén 5 phan trong luong, tinh theo 100 phan trong luong ctia polyme khong
chia flo (1). Theo cach khac, lugng rugu axetylen (2) nim trong khoang tir 0,1 dén 10
phan trong lugng, 0,2 dén 5 phan trong lugng, hoic 0,3 dén 3 phan trong lugng, tinh theo
100 phan trong lugng cta polyme khong chira flo (1).

Theo cach khac, luong rugu axetylen (2) ndm trong khoang tir 0,01 dén 10 phan
trong luong, nhu 0,05 dén 5 phan trong luong hoic 0,1 dén 2 phan trong luong, tinh theo
100 phan trong lugng cia ché pham polyme khong chua flo (hodc chét 16ng chira polyme
khong chua flo).

Phuong phap polyme hoa dé didu ché copolyme khong chira flo 1a khong bi gidi han,
va cac phuong phap polyme héa khac nhau ¢6 thé duge chon, nhu polyme héa trong khéi,
polyme héa trong dung dich, polyme héa trong nhil tuong, va polyme héa gbe. Vi du, néi
chung, phuong phap polyme héa trong dung dich lién quan dén dung moi hitu co, va
phuong phéap polyme hoa trong nhil twong lién quan dén nudce hodc lién quan dén dung
moi hitu co va nude két hop, dugc chon. Copolyme khong chira flo sau khi polyme hoa
duoc pha lodng bang nuéc dé dugc nhii hoa trong nudce va do do tao thanh chét 16ng xir Iy.

Tbt hon néu sau khi qua trinh polyme hoa lién quan dén dung moi hitu co 1am moi
truong (vi dy, polyme hoa trong dung dich hodc polyme hoéa trong nhil twong, t6t hon 1a
polyme hoéa trong dung dich) duoc thuc hign, nude duge bd sung, va sau d6 dung moéi dugc
loai b dé phan tan polyme trong nudc. Chét nhil héa khong cin duoc bd sung, va san

phém tu phan tan co thé dugc tao ra.
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Ruou axetylen (2) c6 thé hoat dong nhu chét hoat dong bé mit, va do d6 ché phdm
chira copolyme khong chira flo ¢c6 thé thu dugc bang cach polyme héa copolyme khong
chtra flo v6i su ¢ mit ciia rugu axetylen (2). Theo cach khéc, sau khi copolyme khong
chira flo duoc tao ra, rugu axetylen (2) c6 thé dugce bd sung vao chat 1ong (dung dich hodc
thé phan tan) chtra copolyme khong chira flo.

Ché pham chira copolyme khong chura flo c6 thé & dang kit trong d6 polyme khong
chira flo (1) va ruou axetylen (2) c6 mit doc 1ap v6i nhau. Vi du, kit nay bao gdm chit long
(dac biétla thé phén tan trong nuéc) chira polyme khong chira flo (1), va rugu axetylen (2).

Céc vi du vé dung moi hitu co bao gdm keton nhu axeton va metyl etyl keton, este
nhu etyl axetat va metyl axetat, glycol nhu propylen glycol, dipropylen glycol monometyl
ete, N-metyl-2-pyrolidon (NMP), dipropylen glycol, tripropylen glycol, va polyetylen
glycol c6 trong luong phén tir thap, va rugu nhu rugu etylic va isopropanol.

Vi du, peroxit, hgp chét azo, hodc hop chét persulfat co thé duoc st dung 1am chét
khoi mao polyme hoa. Chét khoi mao polyme héa nay ndi chung 1a tan trong nudc va/hodc
tan trong dau.

Céc vi du cu thé v& chat khoi mao polyme héa tan trong dau t6t hon 1a bao gdbm
2,2'-azobis(2-metylpropionitril), 2,2'-azobis(2-metylbutyronitril), 2,2'-azobis(2,4-
dimetylvaleronitril), 2,2'-azobis(2,4-dimetyl-4-metoxyvaleronitril), 1,1'-
azobis(xyclohexan-1-carbonitril), dimetyl 2,2'-azobis(2-metylpropionat), 2,2'-azobis(2-
isobutyronitril), benzoyl peroxit, di-tert-butyl peroxit, lauryl peroxit, cumen hydroperoxit,
t-butyl peroxypivalat, diisopropyl peroxydicarbonat, va t-butyl perpivalat.

Céc vi du cu thé v& chat khoi mao polyme héa tan trong nuéc t6t hon 1a bao gdbm
2,2'-azobisisobutylamidin dihydroclorua, 2,2'-azobis(2-metylpropionamidin)
hydroclorua, 2,2'-azobis[2-(2-imidazolin-2-yl)propan] hydroclorua, 2,2'-azobis[2-(2-
imidazolin-2-yl)propan] sulfat hydrat, 2,2’-az0bis[2-(5-metyl-2-irf1idazolin-2-yl)pr0pan]
hydroclorua, kali persulfat, bari persulfat, amoni persulfat, va hydro peroxit.

Chét khoi mao polyme héa ndy dugc st dung véi lugng trong khoang tir 0,01 dén 5

phan trong lugng, tinh theo 100 phan trong lugng cia cdc monome.

30



48537 31/48

Pé diéu chinh trong luong phan tt, chét chuyén mach nhu hop chét chira nhém
mercapto c6 thé dugc st dung, va cac vi du cu thé cia chung bao gdm 2-mercaptoetanol,
axit thiopropionic, va alkyl mercaptan. Hop chét chtra nhém mercapto duogc st dung véi
lugng trong khoang bang hoic nhd hon 10 phén trong lugng, hodc nim trong khoang tir
0,01 dén 5 phan trong lugng, tinh theo 100 phén trong luong ciia cidc monome.

Cu thé, copolyme khong chira flo c6 thé duoc didu ché nhu sau.

Trong qu4 trinh polyme héa trong dung dich, phuong phap dugc st dung bao gém
hoa tan cdc monome trong dung moi hitu co, thuc hién théi nito, sau d6 bd sung chét khoi
mao polyme hoéa, va gia nhiét va khudy hdn hop, vi du, véi lugng trong khoang tir 40 dén
120°C trong 1 dén 10 gio. Chét khoi mao polyme héa c6 thé thuong 1a chit khoi mao
polyme hoa tan trong dau.

Dung mdi hitu co 14 tro v&i va hoa tan cac monome, va cac vi du bao gbm cac
keton nhu axeton va metyl etyl keton, este nhu etyl axetat va metyl axetat, cac glycol nhu
propylen glycol, dipropylen glycol monometyl ete, N-metyl-2-pyrolidon (NMP),
dipropylen glycol, tripropylen glycol, va polyetylen glycol c6 trong lugng phén tir thép,
rugu nhu ruou etylic va isopropanol, va cac dung moi hydrocacbon nhu n-heptan, n-
hexan, n-octan, xyclohexan, metylxyclohexan, xyclopentan, metylxyclopentan,
metylpentan, 2-etylpentan, isoparafin hydrocacbon, parafin 16ng, decan, undecan,
dodecan, ruou khoang, nhua thong vo co, va naphta. Cac vi du uu tién vé dung moi bao
gbm axeton, clorofom, HCHC 225, ruou isopropylic, pentan, hexan, heptan, octan,
xyclohexan, benzen, toluen, xylen, ete dau mo, tetrahydrofuran, 1,4-dioxan, metyl etyl
keton, metyl isobutyl keton, etyl axetat, butyl axetat, 1,1,2,2-tetracloetan, 1,1,1-tricloetan,
tricloetylen, percloetylen, tetraclodifloetan, triclotrifloetan, N-metyl-2-pyrolidon (NMP),
va dipropylen glycol monometyl ete (DPM). Dung méi hitu co' dugc st dung trong
khoang tir 50 dén 2000 phan trong lugng, nhu 50 dén 1000 phan trong lwong, tinh theo
tdng cong 100 phén trong lugng clia cdc monome.

Trong qud trinh polyme hoa trong nhii twong, phuwong phép dugc st dung bao gbm
nhii héa cdc monome trong nudc vdi sy cd mit cia chét nhil héa, thuc hién thdi nito, sau

d6 bd sung chét khoi mao polyme hoa, va khudy hén hop trong khoang tir 40 dén 80°C
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trong 1 dén 10 gio dé polyme hoa. Chét khoi mao polyme héa c6 thé 1a chat khoi mao
polyme héa tan trong nude nhu 2,2'-azobisisobutylamidin dihydroclorua, 2,2'-azobis(2-
metylpropionamidin) hydroclorua, 2,2'-azobis[2-(2-imidazolin-2-yl)propan] hydroclorua,
2,2'-azobis[2-(2-imidazolin-2-yl)propan] sulfat hydrat, 2,2'-azobis[2-(5-metyl-2-
imidazolin-2-yl)propan] hydroclorua, kali persulfat, bari persulfat, amoni persulfat, hodc
hydro peroxit; hodc

chét khoi mao polyme héa tan trong dau nhu 2,2'-azobis(2-metylpropionitril), 2,2'-
azobis(2-metylbutyronitril), 2,2'-azobis(2,4-dimetylvaleronitril), 2,2'-azobis(2,4-dimetyl-
4-metoxyvaleronitril), 1,1'-azobis(xyclohexan-1-carbonitril), dimetyl 2,2'-azobis(2-
metylpropionat), 2,2'-azobis(2-isobutyronitril), benzoyl peroxit, di-tert-butyl peroxit,
lauryl peroxit, cumen hydroperoxit, t-butyl peroxypivalat, diisopropyl peroxydicarbonat,
hodc t-butyl perpivalat. Chét khoi mao polyme héa nay duge sit dung trong khoang tir
0,01 dén 10 phén trong lugng, tinh theo 100 phﬁn trong lugng clia cac monome.

Pé thu duoc thé phan tan trong nudce clia polyme co do 4n dinh tuyét voi khi duge
dé yén, diéu mong mudn 13 cdc monome duoc tao thanh cac hat min trong nudc bang cach
str dung thiét bi nhii héa c6 thé tac dung ning luong nghién manh nhu méy lam ddng nhit
cao ap hodc may lam ddng nhét siéu am, va dugc polyme hoa béng cach sir dung chét khoi
mao polyme hoéa tan trong dAu. C4c chét nhil hoa anion, cation, hodc khong ion khac nhau
¢6 thé duge st dung lam chit chét nhii hoa, va duogc st dung véi luong trong khoang tir
0,5 dén 20 phan trong lugng, tinh theo 100 phén trong lwong cia cic monome. Chét nhii
héa anion va/hodc khéng ion va/hodc cation tdt hon 13 duge st dung. Khi cac monome 12
khong twong hgp hoan toan, chét twong hop nhu dung méi hitu co tan trong nudc hodc
monome c6 trong lwong phan tir thdp ma lam cho cac monome c¢6 kha nang twong hop du
t6t hon 12 duoc bd sung. Bing cach bd sung chét trong hop, khi ning nhii héa va kha nang
copolyme hoda co thé tang lén.

Céac vi du v& dung mdi hitu co tan trong nuge bao gbm axeton, propylen glycol,
dipropylen glycol monometyl ete (DPM), dipropylen glycol, tripropylen glycol, etanol, N-
metyl-2-pyrolidon (NMP), 3-metoxy-3-metyl-1-butanol, hodc isopren glycol, va dung moi

hitu co tan trong nude ¢ thé dugc st dung trong khoang tir 1 dén 50 phan trong luong,
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nhu 10 dén 40 phan trong lugng, tinh theo 100 phan trong lugng clia nuéc. Bing cach bd
sung NMP hodc DPM hodc 3-metoxy-3-metyl-1-butanol hodc isopren glycol (lugng uu
tién 1a, viduy, 1 dén 20% trong luong, va cu thé 12 3 dén 10% trong lugng, so v4i ché phém
nay), do 4n dinh cua ché phém (cu thé 1 nhii tuong) dugc ting 1én. Cac vi du v& monome
cé trong lugng phan tu thip bao gdbm metyl metacrylat, glyxidyl metacrylat, va 2,2,2-
trifloetyl metacrylat, va monome c6 trong luwong phén tir thip c6 thé duge st dung voi
luong trong khoang tur 1 dén 50 phan trong lwong, nhu 10 dén 40 phan trong luong, tinh
theo tong cong 100 phan trong lugng ciia cic monome.

Ché phim chira copolyme khong chira flo t6t hon 12 & dang dung dich, nhii twong,
hodc khi dung. Ché phdm chira copolyme khong chira flo chira copolyme khong chira flo
va mdi truong (vi dy, mdi trudong 1ong nhu dung moi hitu co hodc nude). Ché pham chua
copolyme khong chira flo t6t hon 13 thé phan tan trong nudc clia copolyme khong chira flo.
Trong ché phdm chtra copolyme khong chira flo, ndng do ctia copolyme khdng chira flo c6
thé 13, vi du, nam trong khoang tir 0,01 dén 50% trong luong.

Viéc loai bo dung moéi hitu co trong dung dich polyme ¢o6 thé dugc thuc hién bang
cach gia nhiét dung dich polyme (vi du, dén 30°C hodc cao hon, nhu 50 dén 120°C) (6t
hon 1a duéi ap suit giam).

Ché phdm chtra copolyme khong chira flo c6 thé duoc st dung dé xir 1y (vi du, xir
Iy bé mit) nén gidy.

Ché phdm chtra copolyme khong chira flo ¢6 thé dwoc phi cho nén can xir Iy bing
phuong phép da biét thong thuong. Thong thuong, phuwong phap duge st dung trong do6
ché phdm chira copolyme khong chira flo dugc pha lodng bang cach phan tan trong dung
mdi hitu co hodc nude, gin véi bé mit clia nén cin xir Iy bing phwong phap da biét nhu
pht nhing, phti phun, hodc phu bot, va sau d6 sdy (xir Iy bé mit).

Céc vi du v& nén gidy can xtt Iy bao gbm gidy, d6 chira lam bang gidy, va san pham
dtc 1am bang gidy (vi du, bot gidy duc).

Copolyme khong chira flo theo sang ché bam dinh tét v6i nén gidy.
Gidy c6 thé dugc tao ra bing phuong phap san xuét gidy da biét thong thuong.

Phuong phap xtr ly bén trong trong do ché pham chira copolyme khong chira flo dugc bd
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sung vao vita bot gidy truGe khi san xuét gidy, hodc phuong phap xt ly bén ngoai trong d6
ché phdm chita copolyme khong chira flo duge phu cho gidy sau khi san xuit gidy, c6 thé
duoc st dung. Phuong phap xt ly bang ché pham chita copolyme khong chita flo theo séng
ché t6t hon 1 phuong phép xtt Iy bén ngoai. -

M4y ép hd dung cho phuong phap xit Iy bén ngoai cling c6 thé duoc phan loai theo
kiéu pha nhu sau.

Mot kiéu pha 13 kiéu duge goi 1a ép hd hai con lin kiéu khoang chira trong d6 chat
16ng phit (chat long hd) duge cung cip cho phan khe hé dugc tao ra khi gidy duge cho di
qua gitta hai con lan cao su dé tao ra ving chtra chit 16ng pha dugc goi 1a khoang chira, va
gidy duoc cho di qua ving chua chit 16ng phu nay dé pht chét 16ng dé ho cho ca hai mit
cua gidy. Mot kiéu phi khac 1a ép hd kiéu con lan ctra va ép hd dinh lwgng kiéu thanh trong
d6 chat 16ng dé hd duoc phu bang cach duge chuyén cho bé mit. Trong kiéu ép hd hai con
lan kiéu khoang chura, chit long dé hd c6 thé di toi phan bén trong cua gidy, va trong kiéu
chuyén cho bé mat, cac thanh phﬁn ctia chét long dé hd c6 thé & lai trén bé mat giéy. Vi
kidu chuyén cho bé mit nay, 16p phu c6 nhiéu kha nang & lai trén bé mat gidy hon so véi
ép hd hai con lan kiéu khoang chira, va lugng 16n hon ctia 16p chiu dau duoc tao ra trén bé
mit so v&i ép hd hai con lin kiéu khoang chira.

Theo sang ché, cc dic tinh chiu dAu c6 thé dugc tao ra cho gidy ngay ca khi phuong
phép ép hd hai con lan kiéu khoang chira dugc st dung. |

Gidy duoc xir Iy bang cach nay, sau khi sdy tho & nhiét do trong phong hodc nhiét
do cao, tuy y dugc xtr ly nhi€t ma co thé c6 khoang nhiét do 1én t6i 300°C, nhu 1én t&i
200°C, cu thé 1a 80°C dén 180°C, phu thudc vio cic dic tinh ciia gidy, va do d6 c6 tinh
chiu du va tinh chiu nuéc tuyét voi.

Sang ché c6 thé dugc st dung trong gidy nén ctia tAm thach cao, gidy nén phu, gidy
chét lugng trung binh, 16p 16t thudng dugc sit dung va 16p gitta lugn séng, gidy trang men
trung tinh, 16p 16t trung tinh, 16p 16t chéng gi va gidy c¢6 can 16p kim loai, gidy Kraft, va
tuong tu. Sang ché ciing c6 thé dugc st dung trong gidy in viét trung tinh, gidy nén phu
trung tinh, gidy PPC trung tinh, gidy nhay nhiét trung tinh, gidy nén nhay 4p trung tinh,
gidy in phun trung tinh, va gidy thong tin trung tinh.
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Nguyén liéu bot gidy c6 thé 1a bét ky trong s bot gidy hoa hoc dugc tdy tring va
khong dugc ty tring nhu bot gidy Kraft hoic bot gidy sulfit, bot gidy hiéu suét cao duoc
tiy trang hodc khong dugc tay tring nhu bot gidy nghién, bot gidy co hoc, hodc bot gidy
co nhiét hoc, va bot giéy phé liéu nhu bao phé liéu, tap chi phé liéu, cac tong luon song
phé lidu, hoic gidy phé liéu da khir muc in. Hon hop cta nguyén liéu bot gidy néu trén va
soi tdng hop gdm amiing, polyamit, polyimit, polyeste, polyolefin, rugu polyvinylic, hodc
tuong tu c6 thé ciing duge st dung.

Chét hd c6 thé duge bd sung dé 1am ting tinh chiu nuée cia gidy. Cac vi du vé chét
hd bao gém chit hd cation, chit hd anion, va chit hd trén co sé nhya thong (nhu chit ho
trén co s& nhwa thong c6 tinh axit va chit hd trén co s& nhwa thong trung tinh). Lugng cia
chat hd c6 thé ndm trong khoang tir 0,01 dén 5% trong luong, tinh theo bot gidy.

Néu cén, cac chit phu gia ma duoc sit dung dé san xuét gidy, nhu chat phu gia lam
tang do bén cla giéy, chét keo tu, chét ¢b dinh, chét trg duy tri, thudc nhudm, thubc nhudm
huynh quang, chét kiém sodt bun, va chit chéng tao bot, nhu tinh bot, tinh bt cai bién,
carboxymetyl xenluloza, va nhua polyamit polyamin-epiclohydrin, c6 thé dugc st dung
t6i mic ma ching thuong dugce sit dung lam cac héa chét dé san xuét gidy. Tinh bot va
tinh bot cai bién t6t hon 1a dugc st dung.

Néu cn, béng cach str dung tinh bot, rugu polyvinylic, thudc nhudm, chit mau phu,
chét chéng truot, hoic tuong ty, ché phim chira copolyme khong chira flo ¢6 thé dugc phu
cho gidy bang méy ép hd, may phu con lin ctra, may phu c6 ludi 1iém, may cén, hoic twong
tu.

Trong phuong phap bd sung bén ngoai, lugng copolyme khong chira flo chira trong
16p chiu dAu tbt hon 13 nim trong khoang tir 0,01 dén 2,0 g/m?, cu thé 12 0,1 dén 1,0 g/m?.
L6p chiu dAu tbt hon 1a duge tao ra tir copolyme khdng chira flo ciing véi tinh bot va/hodc
tinh bdt cai bién. Ham lugng chit rin trong 16p chiu déu (chira copolyme khong chira flo)
t6t hon 1a bang hodc nho hon 2 g/m?.

Trong phuong phap bd sung bén trong, copolyme khong chira flo va bot gidy tot
hon 1a duoc tron sao cho lugng ctia copolyme khong chura flo nam trong khoang tir 0,01

dén 50 phan trong lugng hodc 0,01 dén 30 phan trong luong, nhu 0,01 dén 10 phan trong
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luong, cu thé12 0,2 dén 5,0 phﬁn trong lugng, tinh theo 100 ph?m trong luong cua bot giéy
tao thanh gidy.

Trong phuong phép bd sung bén trong va bén ngoai nay, ty 1¢ trong lugng cua tinh
bot va tinh bot cai bién v6i copolyme khong chira flo ¢6 thé ndm trong khoang tir 10:90
dén 98:2 hodc 60:40 dén 95:5.

Trong phuong phap bd sung bén ngoai, tinh chiu dau ciing ¢6 thé dugc tao ra cho
gidy bing cach st dung cach dugc goi la xir 1y ép hd hai con lan kiéu khoang chtra trong
d6 chét long xir Iy dugc chtra gitra cac con lan, va gidy nén dugc cho di qua chét 1ong xtr
ly gifta cac con lan & tdc d6 con lan va 4p luc khe hd cho trude.

Copolyme khong chtra flo c6 thé 1a khong ion, cation, anion, hodc ludng tinh.
Trong phuong phéap xt ly bén ngoai, nén gidy co thé chira chét phu gia nhu chét hd, chét
phu gia lam tdng do bén cua giéy, chét keo tu, chét trg duy tri, hodc chét két tu. Chét phu
gia co thé 1a khong ion, cation, anion, hodc ludng tinh. Mat do dién tich ion cua chét phu
gia nam trong khoéng tir -10000 dén 10000 peg/g va t6t hon 1a -4000 dén 8000 peq/g, va
t6t hon nita 12 c¢6 thé ndm trong khoang tir -1000 dén 7000 peq/g. Céc chét phu gia (chit
rén hodc cac thanh phén hoat tinh) nhu chét hd, chét phu gia lam tdng do bén cua giéy, chét
keo tu, chét trg duy tri, hodc chét két tu c6 thé duoc sir dung, néi chung, véi lugng nam
trong khoang tur 0,1 dén 10% trong lugng (nhu 0,2 dén 5,0% trong lugng), tinh theo bot
gidy. Trong truong hop nén gidy chira chét phu gia cation (nhu chét hd, chit phu gia lam
tang do bén cla giéy, chét keo tu, chét trg duy tri, hodc chét két tu), chét chiu dau tét hon
12 anion.

Trong phuong phap xtr ly bén trong, vita bt gidy c6 ndng do bot gidy nim trong
khoang tir 0,5 dén 5,0% trong luong (nhu 2,5 dén 4,0% trong luong) tdt hon 1a dugce tao
thanh gidy. Chét phu gia (nhu chit hd, chit phu gia lam ting do bén ciia gidy, chét keo ty,
chit trg duy tri, hodc chat két tu) va copolyme khong chira flo c6 thé dugc bd sung vao vita
bot gidy. Do bot gidy thuong 14 anion, it nhat mot trong s6 chét phu gia va copolyme khong
chtra flo tét hon 1a cation hodc ludng tinh sao cho chét phu gia va copolyme khong chta
flo duoc gén tt véi gidy. T6 hop clia chét phu gia dang cation hogc ludng tinh va copolyme

khong chtra flo dang anion, t6 hop cua chit phu gia anion va copolyme khong chira flo
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dang cation hodc ludng tinh, va td hop cua chét phu gia dang cation hogc ludng tinh va
copolyme khong chura flo t6t hon 1a dugc sir dung. Tét hon nira 1a giéy duoc tao ra & mat
d6 dién tich ion cua chét phu gia tao thanh chét hd, chit phu gia 1am ting do bén cua gidy,
chét keo tu, chét tro duy tri, hodc chat két tu 1a nim trong khoang tir -1000 dén 7000 peq/g,
va tdt hon nita 12 giéy duogc tao ra & mat dd dién tich ion nam trong khoang ttr 100 dén
1000 peg/g (nhu 330 peq/g, 420 peq/g, hodc 680 peq/g).

Céc vi du vé chit phu gia (nhu chét hd, chét phu gia 1am ting do bén cia gidy, chit
keo tu, chat trg duy tri, hodc chit két tu) bao gdm dime alkyl keten, alkenyl sucxinic
anhydrit, polyme styren (polyme styren/axit maleic, polyme styren/axit acrylic), polyme
ure-formaldehyt, polyetylenimin, polyme melamin-formaldehyt, polyme polyamitamin-
epiclohydrin, polyme polyacrylamit, polyme loai polyamin, polydialyldimetylamoni
clorua, san phdm ngung tu alkylamin-epiclohydrin, san phim ngung tu cla
alkylendiclorua va polyalkylenpolyamin, san phim ngung tu dixyandiamit-formalin,
polyme dimetyldialylamoni clorua, va polyme olefin/anhydrit maleic.

Theo séng ché, nén can xir Iy duge xtt ly bang ché phdm chira copolyme khong chira
flo. "Xt Iy" c6 nghia 1a ché phim chira copolyme khong chira flo dugc phii cho nén can
xit ly bang cach nhiing, phun, phu, hodc twong tu. Bing cach xtr Iy nay, copolyme khong
chira flo, 1a thanh phan hoat tinh cta ché phdm chira copolyme khong chua flo, di toi bén
trong ctia nén can xtr ly va/hoidc bam vao b& mit ctia nén can xir ly.

Vi du thye hién sang ché

Tiép theo, sang ché s& dugc mo ta chi tiét b%mg cac vi du va cac vi du so sanh. Tuy
nhién, phin mo ta cla cc vi du nay khong lam giéi han séng ché.

Duéi day, phén, %, va ty 1€ dé chi phé‘m trong lugng, % trong lugng, va ty 1€ trong
luong twong Gng néu khong dugc chi rd theo cach khac.

Céac phuong phép thir nghiém dugc sir dung duéi déy 1a nhu sau.
Thir nghiém tao bot

Khoang 50g chat can thit nghiém dugc cho vao bng c¢6 nlit vin c6 dung tich 100ml,

va dng nay dugc lic bang tay trong 10 gidy va sau d6 d8 yén cho dén khi kiém tra chiéu

cao bot. Chiéu cao bot sau 30 phut dugc do, va chidu cao bot nam trong khoang tu 0 dén
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3mm dugc danh gid 1a tdt, 4 dén 10mm duoc danh gia 1a kha t6t, va bang hodc cao hon
10mm duoc danh gia 1a kém.
Dénh gia trong phuong phép bén ngoai

 Pélam bot giéy tu g5, vita 'b'ét giéy' duoc diéu ché co ty 1€ trong luong cua LBKP
(bot gidy Kraft tdy tring tir 14 cdy) va bot gidy Kraft dugc thy tring tir cdy 14 kim (needle
bleached pulp, NBKP) 1a 60% trong luong va 40% trong lugng va do min cta bot gidy (40
min theo tiéu chuin Canada) 12 400ml, chét phu gia 1am ting do bén udt cua gidy va chit
hd duge bd sung vao vita bt gidy nay, va gidy c6 ty trong gidy 0,60 g/cm’ va trong lugng
co ban 42 g/m? dugc tao ra béng may san xuét gidy Fourdrinier dugc st dung lam gidy nén
dé xir Iy bén ngoai (xtt Iy ép hd). Gidy nén nay c6 do chiu dau (gia tri KIT) bang 0 va do
chiu nudc (gia tri Cobb) bang 25 g/m?.
Chudn bj gidy xt 1y

Bing céach sir dung thé phan tan chira copolyme trong nudc thu duoc trong mdi Vi
du tdng hop 1am chét chiu dAu, gidy chiu diu (gidy xir 1y) da thu dwoc. Chét long xir ly
duoc didu ché sao cho ndng dd theo ham lugng chét rén cta thé phéan tan polyme trong
nudce 1a 2,4% trong luong va néng dd theo ham lugng chit rin cua tinh bot 12 14% trong
lugng, xtr ly bang may ép hd, va sau d6 siy bang may sdy kiéu tréng, va béng cach do gidy
chiu dau (gidy x ly) da thu dugc. Bang céach st dung gidy chiu diu thu dugc nay lam gidy
thir nghiém, thtr nghiém kit dugc thue hién.

Tinh bt 1a tinh bot hydroxyetyl hoa thuong duge sur dung (Penford 290: dugce san
xuéit bdi Penford). Di v6i viée xi Iy ép hd (st dung may ép hd dugc san xudt boi Mathis),
phuong phap xtr ly dugc goi la ép hd hai con lan kiéu khoang chtra dugc st dung trong d6
chét 1ong xtr ly duge chira giita cac con lan, va gidy nén dugc cho di qua chét 16ng xir 1y
gifta cac con lan & tdc dod con lan va ap luc khe cho trude.

Kha nang chiju dau (KIT)

Kha ning chiu diu (phuong phép KIT) dugc do theo TAPPI T-559 cm-02. Chét léng
thr nghiém KIT 1a chét 16ng thtr nghiém thu dugc bﬁng cach tron dau thiu dau, toluen, va
heptan theo t 1¢ dugc thé hién trong bang 1. Mot giot chat 16ng thir nghiém thé hién trong

bang dudi day dugce cho 1én gidy, va tinh trang thAm diu duogc quan st sau 15 gidy. Diém
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cao nhét ciia kha nang chiu du duoc tao ra boi chét 16ng thir nghiém KIT cho thay khong
¢6 su thim nao duoc cho 1a c6 kha ning chiu du. S6 cua chét 16ng thir nghiém KIT cang
16n, kha nang chiu dau cang cao.

Ty 16 tron (% thé tich)

Kha nang chiu dau|

(chit 1léng tht Daggllllau Toluen Heptan

nghiém KIT)
1 100 0 0
2 90 5 5
3 80 10 10
4 70 15 15
5 60 20 20
6 50 25 25
7 40 30 30
8 30 35 35
9 20 40 40
10 10 45 45
11 0 45 55
12 0 50 50

Vi du tong hop 1

Binh phan Gng c6 thé tich 500ml va c6 ldp may khudy, nhiét ké, bd ngung tu hdi luu,
phéu nho giot, dudng dan nito vao, va bd gia nhiét duoc bd tri, va 100 phﬁn dung méi metyl
etyl keton (MEK) dugc bd sung. Sau d6, trong khi dung mdi dugc khudy, monome bao
gbm 78 phan stearyl acrylat (StA, diém nong chay: 30°C), 16 phén hydroxybutyl acrylat
(HBA), va6 phén axit metacrylic (MAA) (téng lwong monome 1a 100 phan) duge bd sung,
hdn hop nay dugc hoa tan két hop gia nhiét, sau 6 1,2 phdn PERBUTYL PV (PV) lam
chét khoi mao dugc bd sung, va hdn hop nay duge tron béng cach khudy trong 12 gid trong
mdi trudng nito & 65 dén 75°C dé thuc hién qua trinh copolyme hoa. Nong do theo ham
luong chét ran cia dung dich chita copolyme thu dugc la 50% trong luong.

Sau d6, 142g dung dich NaOH 0,3% trong nudc dugc bd sung vao 50g dung dich

copolyme tao ra va dugc phén tan, sau d6 MEK dugc chung cht du6i ap suét giam trong
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khi gia nhiét hdn hop bing céch sit dung thiét bi lam bay hoi, va bang cach d6 thé phén tan
chira copolyme trong nugc mau tring sita da thu duoc (ham lugng cuia dung modi hiru co
d& bay hoi 1a bang hodc nho hon 1% trong lugng). Hon nita, nuée da trao d6i ion dugc bd
sung vao thé phan tén trong nudc, va thé phan tan trong nuée c6 ndéng do theo ham luong
chét rin bing 15% trong lugng da thu dugc.
Vi dy téng hop 2

Qua trinh copolyme héa va xtt ly sau duoc thuc hién theo cach gidng nhu trong Vi
du tong hop 1 chi khac 1a 78 phan stearamit etyl acrylat (C18AmEA, diém néng chay:
70°C) dugc st dung thay cho StA cua vi du tong hop 1 va 6 phan dimetylaminoetyl
metacrylat (DM) dugc st dung thay cho MAA, va bing cach d6 thé phan tan trong nude
¢6 nbng do6 theo ham lugng chét rin bang 15% trong lugng da thu duoc.
Vi du téng hop 3

50g dung dich copolyme thu dugc bing cach bd sung 1 phan polyoxyetylen

axetylen glycol ete (rugu axetylen c6 cong thirc hoa hoc néu trén cia ruou axetylen (2)
trong d6 R! va R* 1a cac nhém isobutyl, va R* va R® 1a nhém metyl) (sb luong mol trung
binh cua etylen oxit dugc bd sung 1 10) vao dung dich chira copolyme (200 phan) c6 ndng
dd ham lugng chét rin 50% trong luong thu dugc trong vi du téng hop 1, dugc bd sung
142¢g dung dich NaOH 0,3% trong nu6c va dugc phan tan, sau d6 MEK dugc chung cét
duéi ap sudt giam trong khi gia nhiét hén hop bang cach st dung thiét bi lam bay hoi, va
bang cach d6 thé phén tan chita copolyme trong nudc c6 mau trang sita di thu dugc (ham
lugng cia dung moi hitu co d& bay hoi 12 bang hodc nho hon 1% trong luong). Hon nita,
nuée da trao ddi ion duge bd sung vao thé phan tan trong nude, va bang cach d6 thé phan
tan trong nudc co néng do theo ham luong chét rin béng 15% trong lugng da thu dugec.
Vi du tong hop 4

Quy trinh gidng nhu trong vi du tdng hop 3 duoc 13p lai, chi khac la polyoxyetylen
axetylen glycol ete cuia vi du tong hop 3 dugc dbi thanh polypropylen glycol (trong lugng
phén tir 1200) dé tao ra thé phan tan trong nudc 6 ndéng d6 theo ham lugng chit ran bang
15% trong luong.

Vi du téng hop 5
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Quy trinh gidng nhur trong vi du tdng hop 3 dugc lip lai, chi khac 1a polyoxyetylen
axetylen glycol ete cua vi du téng hop 3 duogc ddi thanh chat chdng tao bot trén co s&
silicon (bao gdm dau silicon, silic oxit, va chét phan tan) thuong duge sit dung trong céc
tng dung san xuét gidy dé tao ra thé phén tan trong nuéc co ndng d6 theo ham lugng chét
ran bang 15% trong lugng.

Vi du téng hop 6

50g thé phan tan chira copolyme trong nudc thu dugc bing cach bd sung 1 phan
polyoxyetylen axetylen glycol ete (rugu axetylen ¢6 cong thirc héa hoc néu trén cia rugu
axetylen (2) trong d6 R! va R* 1a cdc nhom isobutyl, va R? va R? 1a nhom metyl) (sb luong
mol trung binh cua etylen oxit dugc bd sung 1a 10) vao thé phéan tan trong nuéc chira
copolyme thu dugc trong vi du tdng hop 2, duoc bd sung 142g dung dich axit axetic 0,4%
trong nudc va dugc phan tan, sau d6 MEK dugc chung cht dudi 4p suét giam trong khi gia
nhiét hdn hop bing cach st dung thiét bi lam bay hoi, va bang cach d6 thé phén tan chta
copolyme trong nudc ¢6 mau tring sita da thu dugce (ham lugng cua dung moi hitu co dé
bay hoi 12 bang hodc nhé hon 1% trong lugng). Hon nita, nudc da trao d6i ion dugc bd
sung vao thé phan tan trong nudc, va bing cach d6 thé phan tan trong nudc c6 ndng do
theo ham lugng chét rén bang 15% trong lugng da thu dugc.

Vi du tng hop 7

Quy trinh gidng nhu trong vi du tong hop 6 dugc thwc hién, chi khic la
polyoxyetylen axetylen glycol ete cua vi du tdng hop 6 dugc ddi thanh polypropylen glycol
(trong lugng phén ttr 1200) dé tao ra thé phan tan trong nuéc co ndng dd theo ham lugng
chét rin bang 15% trong luong. |
Vi du tong hop 8

Quy trinh giéng nhu trong vi du tong hop 6 dugc 13p lai, chi khac 1a polyoxyetylen
axetylen glycol ete duoc dbi thanh chit chdng tao bot trén co s& silicon (bao gbm dau
silicon, silic oxit, va chét phén tan) dugc st dung trong céc ng dung san xuét giéy dé tao
ra thé phan tan trong nude c6 ndng dd theo ham lugng chét rin bang 15% trong luong.

Vi du téng hop 9
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Quy trinh gidng nhu trong vi du tong hop 8 duoc lap lai. chi khéc 12 lugng cia chét
chéng tao bot trén co s& silicon duge ddi thanh 0,1 phén dé tao ra thé phén tan trong nudc
¢6 ndng do theo ham lugng chét ran bang 15% trong lugng.

Vidu tham chiéul

Chat long xir Iy duge diéu ché sao cho ham luong chét rin cta thé phan tén chira
copolyme trong nude nhu thu duge trong vi du tdng hop 1 12 2,4% trong lugng va ndng do
theo ham lugng chét rén cda tinh bot 12 14% trong lugng, va thir nghiém tao bot va xu ly
bén ngoai dugc thuc hién dbi voi chat 16ng xt Iy nay. Hon nita, thir nghiém tao bot dugc
thuc hién ddi v6i chinh thé phan tan chita copolyme trong nudc (san pham). Céc két qua
nay duoc thé hién trong bang 1.

Vi du tham chiéu 2

Quy trinh gidng nhu trong Vi dy tham chiéu 1 duoc lap lai, chi khéc 1a thé phan tan
chira copolyme trong nudc cta vi du tdng hop 2 dugc st dung thay cho thé phan tan chira
copolyme trong nudc cta vi du tong hop 1. Cac két qua nay dugc thé hién trong bang 1.
Vidu so sanh 1

Quy trinh giéng nhu trong Vi du tham chiéu 1 dugc l3p lai, chi khéc 1a chi tinh bot
dugc st dung ma khong st dung thé phan tan chira copolyme trong nudc ctia vi du tbng
hop 1. Cac két qua nay dugc thé hién trong bang 1.

Vi du so sanh 2

Quy trinh gidng nhu trong Vi du tham chiéu 1 duoc lap lai, chi khac 1a thé phéan
tan chira sap parafin dugc str dung thay cho thé phan tan chtta copolyme trong nudc cia vi
du tdng hop 1. Céc két qua nay dugc thé hién trong bang 1.
Vi du so sanh 3

Quy trinh giéng nhu trong Vi du tham chiéu 1 duoc lap lai, chi khac 1a thé phan
tan trong nude clia polyme acrylic chira flo duogc sit dung v6i ham luong chét ran 0,4%
trong luong thay cho thé phan tan chita copolyme trong nuéc cua vi du tdng hop 1. Céc

két qua nay dugc thuc hién trong bang 1.
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Bang 1
6 Vi du,tham Vi du,tham Viduso | Viduso | Viduso

chiéu 1 ~chifu 2 sanh 1 séanh 2 séanh 3
Thir nghiém tgo bot cua) ., Kha tét - Tét Tét
san pham
Thir nghiém tgo bot cta) o, Kém Tét Tét Tét
chat 1éng xt ly
Kha nang chiu da

?nan%c iu dau 4 5 0 3 ]

Thtr nghiém KIT
Vidul

Chét 1ong xir Iy duoc diéu ché sao cho ham luong chét ran ciia thé phan tén chira
copolyme trong nude thu dugc trong vi du téng hop 3 14 2,4% trong lugng va ndng do theo
ham lugng chit rin cua tinh bot 12 14% trong lugng, va thir nghiém tao bot va xir ly bén
ngoai dugc thyc hién d6i voi chét 1ong xir 1y nay.

Vi du so sanh 4

Thtr nghiém tao bot va x Iy bén ngoai dugc thuc hién theo cach gidng nhu trong
Vi du 1, chi khac 1a thé phén tan chita copolyme trong nudc cta vi du tbng hop 4 dugce st
dung thay cho thé phéan tan chira copolyme trong nudc ciia vi du tbng hop 3. Cac két qua
nay dugc thé hién trong bang 2.

Vi du so sanh 5

Thir nghiém tao bot va xir Iy bén ngoai dugc thuc hién theo cach giéng nhu trong
Vi du 1, chi khac 12 thé phan tan chita copolyme trong nudc cta vi du tbng hop 5 dugce st
dung thay cho thé phan tan chira copolyme trong nudc ciia vi du tdng hop 1. Céc két qua
nay duogc thé hién trong bang 2.

Vidu2

Thtr nghiém tao bot va xr Iy bén ngoai dugc thuc hién theo cach giéng nhu trong
Vi du 1 chi khac 14 thé phan tén chita copolyme trong nudc cua vi du tdng hop 6 dugc sir
dung thay cho thé phan tan chira copolyme trong nudc cua vi du tbng hop 1. Cac két qua

nay dugc thé hién trong bang 2.
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Vi du so sanh 6

Thtr nghiém tao bot va xt ly bén ngoai dugc thuc hién theo cach gidng nhu trong
Vi du 1, chi khéac 1a thé phén tan chira copolyme trong nuéc cua vi du téng hop 7 duoc sir
“dung thay cho thé phan tan chita copolyme trong nuéc cua vi du téng hop 1. Cac két qua
nay dugc thé hién trong bang 2.

Vi du so sanh 7

Thir nghiém tao bot va xt ly bén ngoai dugc thuc hién theo cach gidng nhu trong
Vi du 1, chi khac 13 thé phéan tan chita copolyme trong nudce cia vi du tbng hop 8 duoc sir
dung thay cho thé phan tan chira copolyme trong nudc cta vi du téng hop 1. Cac két qua
nay dugc thé hién trong bang 2.

Vi du so sanh 8

Thir nghiém tao bot va xtr Iy bén ngoai dugc thyc hién theo cach gidng nhu trong
Vi du 1, chi khac 12 thé phan tan chita copolyme trong nudc cua vi du tong hop 9 dugce sir
dung thay cho thé phan tan chira copolyme trong nudc ctia vi du téng hop 1. Cac két qua

nay dugc thé hién trong bang 2.

Bang 2
Z , Viduso|Viduso]| «,, Viduso|Viduso|Viduso
50 Vidul sénh 4 | sanh 5 Vidy2 sanh 6 | sanh 7 | sanh 8
Vj du Vj du Vj du Vj du V7i du V}' du Vj du
tong tong tong tong tong tong tong
hop3 | hop4 | hop5 | hop6 | hop7 | hop8 | hop9
Thir nghiém tao bot| 6| gery | Tét | Tét | Kém | Tét | Khatdt
cia chat 16ng xt ly
Kha 7nang .(ihlu dau 5 4 3 6 5 4 5
Thir nghiém KIT

Kha nang ap dung trong cong nghi€p

Ché pham chira copolyme khong chira flo theo sang ché ¢6 thé ap dung cho gidy dé

sir dung trong d6 chira thuc pham va vt liéu bao goéi thuc pham.
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YEU CAU BAO HQ

1. Ché phdm chira copolyme khdng chira flo chua:

(1) copolyme khong chira flo, va

(2) ruou axetylen.
trong d6 copolyme khong chira flo (1) chira:

don vi ldp lai dugc tao ra tir (a) monome acrylic c6 nhém hydrocacbon mach dai ¢6
7 dén 40 nguyén it cacbon; va

don vi ldp lai dugc tao ra tir (¢) monome acrylic ¢ li€n két doi cacbon-cacbon olefin
va nhém cho ion,

trong do6 lugng rugu axetylen (2) nim trong khoang tir 1 dén 20 phén trong luong,
tinh theo 100 phan trong lugng cuia polyme khong chia flo (1).
2. Ché phim chira copolyme khong chura flo theo diém 1, trong d6 copolyme khong chtra
flo (1) con chua:

don vi lap lai dugce tao ra tir (b) monome acrylic ¢6 nhém wa nude,

monome acrylic ¢6 nhém wa nudce (b) la monome khac véi monome acrylic ¢6 lién

két doi cacbon-cacbon olefin va nhém cho ion (c).
3. Ché pham chira copolyme khong chua flo theo diém 1 hoic 2, trong d6 monome acrylic
¢6 nhém hydrocacbon mach dai (a) 14 monome dugc thé hién bang cong thirc:
CH=C(-X")-C(=0)-Y'(R ")k
trong do:
mdi nhém R! doc 14p 14 nhém hydrocacbon c6 7 dén 40 nguyén tir cacbon,
X! 1a nguyén tit hydro, nhém hitu co hoéa tri mot, hodc nguyén tir halogen,
Y! 1a nhém hoa tri hai dén hoa tri bdn bao gém it nhAt m6t nhém duge chon tir nhém
hydrocacbon ¢6 mdt nguyén tir cacbon, -C¢Ha-, -O-, -C(=0)-, -S(=O0)q-, hodc -NH-, voi
diéu kién 1a nhém hydrocacbon dugc loai trir, va

k ndm trong khoang tir 1 dén 3.
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4. Ché phdm chtra copolyme khong chira flo theo diém 3, trong d6 trong monome acrylic
¢6 nhom hydrocacbon mach dai (a), X' 1a nguyén tit hydro, va R' ¢6 s6 nguyén ttr cacbon
bang hodc 16n hon 18.
5. Ché phdm chtra copolyme khong chira flo theo diém bat ky trong s cac diém tir 1 dén
4, trong d6 monome acrylic ¢6 nhém hydrocacbon mach dai (a) 1a:

(al) monome acrylic dugc thé hién bang cong thirc:

CH=C(-X*%-C(=0)-Y2-R?
trong do:

R? 1a nhom hydrocacbon ¢6 7 dén 40 nguyén tir cacbon,

X* 1a nguyén t hydro, nhom hitu co héa tri mot, hodc nguyén tir halogen, va

Y2 14 -O- ho#c -NH-, va/hodc

(a2) monome acrylic dugc thé hién bang cong thirc:

CH,=C(-X*)-C(=0)-Y?*-Z(-Y*-R®)a
trong do:

mdi nhém R3 ddc 14p 1a nhém hydrocacbon ¢ 7 dén 40 nguyén ti cacbon,

X5 12 nguyén tit hydro, nhém hitu co hoéa tri mot, hodc nguyén tir halogen,

Y3 1a -O- hodc -NH-,

mdi nhém Y* doc lap 1a lién két truc tiép, hodc nhém bao gém it nhat mot nhém
dugc chon tir -O-, -C(=0)-, -S(=0)2-, hodc -NH-,

7 1a lién két truc tiép hodc nhoém hydrocacbon hoéa tri hai hodc hoa tri ba co 1 dén 5
nguyén tir cacbon, va

n bang 1 hoic 2.
6. Ché phdm chira copolyme khong chira flo theo diém 2, trong d6 monome acrylic c6
nhom uva nuédce (b) it nhét 12 mdt monome duogc thé hién béng cdng thuc:

CH,=CX?C(=0)-0-(RO):-X3 (b1)

CH,=CX*C(=0)-0-(RO)n-C(=0)CX?*=CH (b2), va/hodc

CH,=CX?C(=0)-NH-(RO)-X? (b3)
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trong do:

X2 1a nguyén t hydro hodc nhém metyl,

X3 1a nguyén tir hydro hoic nhém hydrocacbon no hodc khoéng no cé 1 dén 22
nguyén ti cacbon, | - o

mdi nhém R doc 1ap 14 nhém alkylen c6 2 dén 6 nguyén ti cacbon, va

n 12 s& nguyén nim trong khoang tir 1 dén 90.
7. Ché phdm chira copolyme khong chua flo theo diém bat ky trong sé céc diém tir 1 dén
6, trong d6 monome acrylic c6 nhém cho ion (c) la:

(c1) monome acrylic ¢0 it nh4t mot nhém cho anion dugce chon tir nhém bao g6m
nhém carboxyl, nhom axit sulfonic, va nhom axit phosphoric, hodc

(c2) monome acrylic ¢6 nhom cho cation 1a nhém amino.
8. Ché pham chira copolyme khong chira flo theo diém 7, trong d6:

monome acrylic ¢c6 nhém cho anion (c1) it nhit 1a mot hop chat duge chon tir nhém
bao g@)m axit (met)acrylic, axit crotonic, axit maleic, axit fumaric, axit itaconic, axit
xitraconic, (met)acrylat cuia axit phosphoric, acrylamit cta axit tert-butylsulfonic, va mudi
cua no, va

monome acrylic ¢c6 nhém cho cation (c2) it nhat 1a mot hop chét dugc chon tir nhém
bao gom dimetylaminoetyl (met)acrylat, dietylaminoetyl (met)acrylat, va mudi cta né.
9. Ché pham chira copolyme khong chua flo theo diém bét ky trong s6 cac diém tir 1 dén
8, trong d6 luong don vi 13p lai dugc tao ra tir monome (a) nam trong khoang tr 30 dén
95% trong luong, tinh theo copolyme khong chira flo.
10. Ché pham chira copolyme khong chira flo theo diém bt k¥ trong s6 cac diém tir 1 dén
9, trong do:

rugu axetylen (2) 12 hop chit duge thé hién bang cong thirc:
[cOong thirc 1]

R? R3
| |

Rl—C—cC=Cc—C—R*

H(OCH,CH,),0 O(CH,CH,0)H
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trong do:

mdi nhom R! va R* doc 14p 1a nguyén t hydro hodc nhém alkyl c6 1 dén 10 nguyén
tir cacbon,

mdi nhom R? va R3 doc 1ap 1a nguyén ti hydro, nhom metyl, hodc nhom etyl, va

mdi x va'y doc lap 1a sb nim trong khoang tir 0 dén 100.
11. Phuong phap diéu ché ché phim chira copolyme khong chira flo theo diém bt ky trong
sb cac diém tir 1 dén 10, phwong phéap nay bao gdm cac budc:

polyme héa monome acrylic ¢6 nhém hydrocacbon mach dai va monome acrylic ¢6
nhém ua nude dé tao ra copolyme khong chira flo, va

bd sung rugu axetylen vao copolyme khong chira flo nay.
12. Gidy chiu dau chira copolyme khong chia flo cia ché phim chira copolyme khong
chtra flo theo diém bét k¥ trong sb cac diém tir 1 dén 10, trong gidy va/hodc trén bé mit
cta gidy.
13. Gidy chiu dau theo diém 12, trong d6 gidy nay 14 vat liéu bao géi thuc pham hozc dd
chira thuc pham. |
14. Phuong phép loai bo bot trong qua trinh xtr ly, phuong phéap nay bao gbm xur ly gidy
bang ché phdm chira copolyme khong chira flo theo diém bét ky trong s cac diém tir 1 dén

10.
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