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(57) Sang ché dé cap dén chat chong tinh dién kiéu phu ma lam cho dung dich pha kho tao
bot, duy tri d trong sau khi 4p dung va 1am kho, va c6 kha nang thu dugc hiéu suit chong
tinh dién vuot tréi. Chat chdng tinh dién kiéu phu chira it nhat 13 mot mudi lién két ion,
duogc thé hién boi cong thirc héa hoc (1) hodc (2), va dung méi hiru co (R!, 4 va R2 1a cac
nhom hitu co khac nhau; va Q17 va Q2" 1a ion amoni bac hai hoac ion amoni bac ba). Sang
ché ciing dé cap dén phuong phap san xuit vat liéu polyme chdng tinh dién va vat liéu
polyme chdng tinh dién chira chat chdng tinh dién kiéu phu nay.
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Linh vue ky thuat duge dé cap

Sang ché dé cap dén chat chéng tinh dién kiéu pht dé str dung trén bé mat vat lidu polyme

va vat liéu polyme c6 chét chdng tinh dién kiéu pht dugc &p lén.
Tinh trang ky thuit ciia sang ché

Vit liéu polyme dugc str dung rong rdi cho vat liéu trong cong nghi€p, vét liéu dong goi
thuc phim va dang trong tw boi vi tinh nhe va tinh bén ctia chting. Tuy nhién, vi vét liéu ndy co
tinh chét kho truyén dién, no c6 khuynh hudng tich Iily tinh dién, gay ra cac kho khan khac
nhau, ching han nhu sy sai hong cta thiét bi dién, gdy khé chiu cho co thé nguoi va su suy giam
gid tri thuong mai do sy hép thu bui. Phuong thiic ngan nglra su t6n hai do tinh dién nay 1a,
phuong phap dugc biét a ap dung chat hoat dong bé mit cho bé mat ciia vt lidu polyme dé str

dung chit hoat dong bé mat nhu chat chdng tinh dién.

Tuy nhién, khi st dung don 1& chét hoat dong bé mit, mang chéng tinh dién duoc tao ra
trén bé mit trd nén yéu hon, va kha ning nay c6 thé bi suy giam do tiép xtc hodc ma sat. Bé
giai quyét cac van dé nay, da thuc hién cai thién bang cach pha tron nhiéu loai chat hoat déng
bé& mat, nhung kha ning nay van khong di. Ngoai ra, ¢ cac van dé khéc 1a tinh duc xuét hién
do kha ning tuong hop khéng di cia cac vét liéu ciu thanh ndy va chat chong tinh dién khong
thé duy tri & dang mang va trd thanh nhidu giot nhé trén bé mat nhya dan dén 1am md lam giam
do trong.

Xét theo cac truong hop & trén, Tai liéu sang ché 1 dé cap vé mang c6 16p chét hoat dong
bé mat g&n ¢6 chét hoat dong bé mit anion cu thé va chat hoat dong bé mat khong ion cu thé

duoc trdn theo ty 1€ cu thé. Tuy nhién, dién tr& suét riéng bé mit cua chiing chua thoa dang.
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Chét chéng tinh dién kiéu phu thuong dugc st dung sau khi pha loang, vi dy, ¢ néng do
trong khoang tir khoang 1 dén 2% theo khdi lugng tai luc phi, nhung trong trudng hop chéit
chéng tinh dién duya trén dung dich nudc, c6 kha nang xuét hién bong bong & mitc ndng dd nay.
Do d6, kha ning gia cOng trong qua trinh hoat dong phu bi gidm thap 13 rét. Ngoai ra, khi dbi
twong can duge xit Iy duge lam kho & nhiét do cao, cac bong bong nay gay ra sw &p dung khong
déu dan, su hu héng bé ngoai va su suy giam kha ning chdng tinh dién. Ngoai ra, chét hoat dong
bé mat ¢6 tinh 6n dinh trong luu trit kém theo thoi gian trong dung dich nuée duoc pha loang
nhu duge mo ta ¢ trén, va lam suy gidm manh kha ning chdng tinh dién.

Xét theo cc truong hop & trén, Tai lidu sang ché 2 dé cap v& mang ma trong d6 chét dan
ion dugc st dung 1am thanh phén tao mang. Tuy nhién, dién tr& suét riéng bé mit cua ching
van khong théa dang.

Tai liéu tinh trang k¥ thuat
Tai liéu sang ché

Tai liéu sang ché 1: Tai liéu cong b bing doc quyén sang ché Nhat Ban S6 2002-012687

Tai lidu séng ché 2: Tai liéu cong bd bing ddc quyén sang ché Nhat Ban S6 2007-320093
Bén chit ky thuit ciia sang ché
Vian dé cAn giai quyét boi sang ché

Do d6 muc dich cia sang ché 1a dé xudt chét chéng tinh dién kiéu phtt ma trong d6 chét
16ng phu it tao bot, duy tri d trong sau khi ap dung va lam kho, va thu dugc kha nang chéng
tinh dién vuot troi.

Phuong thtrc giai quyét van dé nay
Dé giai quyét cac van d& dugc dé cap & trén, cac tac gia sing ché da nghién ctru k§ ludng

cac van dé nay. Két qua 13, da bt ngd phét hién ra chit chéng tinh dién kiéu pht ma, khi mubi
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lién két ion hoa tan trong dung mdi hiru co dugc ap 1én bé mit cta vat liéu polyme, c6 thé thu
duoc kha nang chdng tinh dién vuot trdi bit ké loai vét liéu polyme nao, va boc 16 kha nang gia
cdng vuot trdi va do trong sau khi ap dung va lam kho boi vi tinh khong tao bot cua chét long

ap dung. Theo cach ndy, cdc tac gia sang ché cudi cling da hoan thanh sang ché.

Cu thé I3, sang ché d& xudt chét chéng tinh dién kiéu phu chira it nhat 1a mot mudi lién két
ion duogc thé hién bing cong thire héa hoc (1) hodc (2) dugc thé hién dusi ddy ciing nhu dung

moi hitu co.

O

]

R'—(OA),—O0—S—0 Q1

O (1)

Trong cong thitc hda hoc (1) & trén, R [a nhom alkyl mach thang, mach nhanh hodc mach
vong dugc thé hodc khong dugc thé co tir 1 dén 30 nguyén tir cacbon, nhoém aryl dugc thé hodc
khong duoc thé co tir 6 dén 30 nguyén tir cacbon hodc nhém arylalkyl dugc thé hoac khong

duoc thé co tir 7 dén 31 nguyén tir cacbon;
A 1a nhom alkylen mach théng hodc mach nhanh cé tir 2 dén 4 nguyén tr cacbon;
n 12 s6 nguyén bao gdm toan b s6 nim trong khoang tir 0 dén 50; va

Q1" 1a ion amoni bac hai hodc ion amoni bac ba.

O

|

R2—S—0 Q2

|

O (2)
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Trong cong thirc héa hoc (2) & trén, R? 1a nhom alkyl mach théng, mach nhanh hodc mach
vong dugc thé hodc khong dugc thé c6 tir 1 dén 30 nguyén ti cacbon, nhom aryl dugc thé hodc
khong dugc thé c6 tir 6 dén 30 nguyén tr cacbon hogdc nhém arylalkyl dugc thé hozic khong

duoc thé c6 tir 7 dén 31 nguyén tir cacbon; va
Q2" 1a ion amoni bac hai hodc ion amoni bic ba.
Hiéu qua c6 loi cuia séng ché
Theo sang ché, c6 thé tao ra chét chéng tinh dién kiéu phii ma trong d6 chit 1ong pht it tao bot,
do trong dugc tao ra sau khi ap dung va lam kho, va dat duoc kha nang chéng tinh dién vuot
tro1.
MG ta chi tiét sang ché
(Céc) phuong 4n thuc hién séng ché

Céc phuong 4n cta sang ché duge mo ta chi tiét dudi ddy. Can hiéu rang pham vi k§ thuat
ctia sang ché duge xéc dinh dua trén céc diém yéu cau bao hg, va khong bi giéi han boi cac
phuong an sau day.

Coi nhu 12 téc dung chdng tinh dién dat dugc boi chét chdng tinh dién kiéu phii theo sang
ché mot phén 1a bt nguén tir 0 dan ion cao hodc do dan dién cao clia mudi lién két ion dugc
chira trong chat chdng tinh dién.

Trong phin md ta ndy, thut ngir "mudi lién két ion" ¢ nghia la mudi 6n dinh ma c6 thé
dugc hoa long ¢ nhiét d§ 100°C hodc nhé hon va c6 céc tinh chét vat ly khéc nhau, chéng han
nhu diém néng chay va do hoa tan trong nude hodc dung méi hitu co, ¢6 thé didu chinh bang
cach két hop mot cach thich hop ion duwong véi ion am.

Mudi lién két ion

Mot phuong 4n ctia sang ché 1a chit chdng tinh dién kiéu pht chira mubi lién két ion, duoc
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thé hién bang cong thirc héa hoc (1) hodc (2) sau ddy, va dung mdi hitu co. Theo phuong dn
nay, co thé st dung loai don 1é hoac két hop cua hai hodc nhiéu loai mudi lién két ion c6 cong
fhirc héa hoc (1), ¢6 thé sit dung don 18 loai don 1é hoic két hop ctia hai hogc nhiéu loai mudi
lién két ion c6 cong thire héa hoc (2), hodc ¢6 thé st dung loai don 1é hogc hai hodc nhiéu loai
mudi lién két ion c6 cong thitc hoa hoe (1) két hop véi loai don 1é hogc hai hodc nhiéu loai mudi
lién két ion c6 cong thire hoa hoc (2). Tuy nhién, tdt hon 13 sir dung it nhét 1 mot loai mubi lién
két ion duoc thé hién bé‘mg cbng thirc héa hoc (2). Ngoai ra, mudi lién két ion dugc thé hién
bang cong thirc hoa hoc (2) gdm ¢6 anion axit sulfonic dugc wu tién so véi mudi lién két ion
duoc thé hién bang cong thire hoa hoc (1) gdm c6 anion este ctia axit sulfuric béi vi chit trudc

vuot trdi hon so véi chat sau ve dd bén nhiét.

R'—(OA),—O
O (1)

O (2)

Trong cong thire hoa hoc (1) va (2) o trén, R' vaR?2 doc 1ap 1a nhém alkyl mach thang,
mach nhanh hodc mach vong dugc thé hodc khong dugc thé c6 tir 1 dén 30 nguyén tr cacbon;
nhém aryl dugc thé hodc khong dugc thé co tir 6 dén 30 nguyén tr cacbon; hodc nhém arylalkyl

duoc thé hoidc khong dugc thé co tir 7 dén 31 nguyén tr cacbon.

Nhém alkyl mach thing, mach nhanh hodc mach vong duoc thé hoic khong dugc thé c6
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tr 1 dén 30 nguyén tir cacbon dugc st dung lam R’ vaR? trong cong thirc héa hoe (1) va (2)
néu trén bao gdm, vi du, cdc nhém metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, isoamyl, tert-pentyl, neopentyl, n-hexyl, 3-metylpentan-2-yl, 3-
metylpentan-3-yl, 4-metylpentyl, 4-metylpentan-2-yl, 1,3-dimetylbutyl, 3,3-dimetylbutyl, 3,3-
dimetylbutan-2-yl, n-heptyl, 1-metylhexyl, 3-metylhexyl, 4-metylhexyl, 5-metylhexyl, 1-
etylpentyl, 1-(n-propyl)butyl, 1,1-dimetylpentyl, 1,4-dimetylpentyl, 1,1-dietylpropyl, 1.3.3-
trimetylbutyl, 1-etyl-2,2-dimetylpropyl, n-octyl, 2-metylhexan-2-yl, 2,4-dimetylpentan-3-yl,
1,1-dimetylpentan-1-yl, 2,2-dimetylhexan-3-yl, 2,3-dimetylhexan-2-yl, 2,5-dimetylhexan-2-yl,
2,5-dimetylhexan-3-yl, 3,4-dimetylhexan-3-yl, 3,5-dimetylhexan-3-yl, 1-metylheptyl, 2-
metylheptyl, 5-metylheptyl, 2-metylheptan-2-yl, 3-metylheptan-3-yl, 4-metylheptan-3-yl, 4-
metylheptan-4-yl, 1-etylhexyl, 2-etylhexyl, 1-propylpentyl, 2-propylpentyl, 1,1-dimetylhexyl,
1,4-dimetylhexyl, 1,5-dimetylhexyl, 1-etyl-1-metylpentyl, 1-etyl-4-metylpentyl, 1,1,4-
trimetylpentyl, 2,4,4-trimetylpentyl, 1-isopropyl-1,2-dimetylpropyl, 1,1,3,3-tetrametylbutyl, n-
nonyl, 1-metyloctyl, 6-metyloctyl, 1-etylheptyl, 1-(n-butyl)pentyl, 4-metyl-1-(n-propyl)pentyl,
1,5,5-trimetylhexyl, 1,1,5-trimetylhexyl, 2-metyloctan-3-yl, n-dexyl, 1-metylnonyl, I1-etyloctyl,
1-(n-butyhexyl, 1,1-dimetyl octyl, 3,7-dimetyl octyl, n-undexyl, 1-metyldexyl, 1-etylnonyl, n-
dodexyl, n-tridexyl, n-tetradexyl, 1-metyltridexyl, n-pentadexyl, n-hexadexyl, n-heptadexyl, n-
octadexyl, n-nonadexyl, n-eicosyl, 1,2-bis(2-etylhexyloxycarbonyl)etyl, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl va xyclooctyl. Theo quan diém vé kha nang chdng tinh
dién, nhom alkyl t6t hon 12 nhom alkyl dang mach théng hodc dang mach nhéanh va duogc thé
hoic khong duoc thé ¢6 tir 1 dén 8 nguyén tir cacbon. Nhém alkyl t6t hon nita 1a nhém 2-
etylhexil, dodexyl, tridexyl hodc 1,2-bis(2-etyl-hexyl-oxycarbonyl)etyl, va dac bict t6t hon 1a

nhom 2-etylhexil.

Nhoém aryl duge thé hoac khong dugc thé ¢ tir 6 dén 30 nguyén tir cacbon duogc st dung

lam R" va R? trong cong thic hoa hoc (1) va (2) bao gdm, vi du, cac nhém phenyl,
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dimetylpheny! (ching han nhu nhém 2,3-dimetylphenyl, nhém 2,4-dimetylphenyl va nhém 3,4-
dimetylphenyl), isopropylphenyl (nhom 2-isopropylphenyl, nhém 3-isopropylphenyl va nhém
4-isopropylphenyl), dodexylphenyl (nhém 2-dodexylphenyl, nhém 3-dodexylphenyl va nhém
4-dodexylphenyl), biphenyl, 1-naphtyl, 2-naphtyl, 9-anthryl, 9-phenanthryl, 1-pyrenyl, 5-
naphthaxenyl, 1-indenyl, 2-azulenyl, 9-fluorenyl, terphenyl, quaterphenyl, mesityl, pentalenyl,
binaphtalenyl, ternaphtalenyl, quaternaphtalenyl, heptalenyl, biphenylenyl, indaxenyl,
fluoranthenyl, axenaphtylenyl, axeanthrylenyl, phenalenyl, fluorenyl, anthryl, bianthraxenyl,
teranthraxenyl, quateranthraxenyl, anthraquinolyl, phenanthryl, triphenylenyl, pyrenyl,
chrysenyl, naphthaxenyl, pleiadenyl, pixenyl, perylenyl, pentaphenyl, pentaxenyl,
tetraphenylenyl, hexaphenyl, hexaxenyl, rubixenyl, coronenyl, trinaphtylenyl, heptaphenyl,
heptaxenyl, pyranthrenyl va ovalenyl. V& kha nang chdng tinh dién, nhém aryl t6t hon I nhom
aryl duoc thé hodc khong dugc thé c6 tir 8 dén 18 nguyén tir cacbon. Nhém aryl tdt hon nita Ia
nhém dimetylphenyl (chang han nhu nhom 2,3-dimetylphenyl, nhom 2,4-dimetylphenyl hodc
nhém 3.4-dimetylphenyl), va nhom isopropylphenyl (nhém 2-isopropylphenyl, nhém 3-
isopropylphenyl hodc nhom 4-isopropylphenyl) hodc nhém dodexylphenyl (nhém 2-
dodexylphenyl, nhom 3-dodexylphenyl hodc nhém 4-dodexyl), va dic biét t6t hon 1a nhém

isopropylphenyl.

Nhém arylalkyl duoc thé hodc khong duge thé c6 tir 7 dén 31 nguyén tir cacbon duogre str
dung 1am R va R? trong cong thiic hoa hoc (1) va (2) bao gdm, vi du, cic nhom benzyl,
phenyletyl, 3-phenylpropyl, I-naphtylmetyl, 2-naphtylmetyl, 2-(1-naphtyl)etyl, 2-(2-

naphtyl)etyl, 3-(1-naphtyl)propyl va 3-(2-naphtyl)propyl.

Nhoém duoc st dung lam R ' trong cong thite hoahoc (1) t6t hon 1a bao gém, vi du, nhém
¢6 cAu triic hoa hoc duge thé hién trong cong thirc hoa hoc bat ky trong sd cac cong thirc hoa

hoc tir (3) dén (6) sau day.
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(cu thé 1a n=1 hodc 2 duoc uu tién, t6t hon nita 1a n=2)
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Vi du vu tién vé nhém duge sir dung lam R?  trong cong thirc héa hoc (2) 1a nhém ¢6 ciu
triic hoa hoc clia cong thirc hoa hoc bét ky trong sb cac cong thirc hoa hoc tir (7) dén (10). Cu
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thé 13, nhom c6 cu tric hoa hoc ciia cong thirc hoa hoc (9) hodc (10) sau ddy dugc uu tién.

I O
Cias 77\ ]
CA *, K -~ -
‘:,‘\ /f’ 7 i
S f !
L O
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. “,}‘ ' ’;f ‘,_‘E 4‘\‘ ‘ S _O-
% I Yo .
N, f‘ ]
' ; J l
7 O

/ /
/]l
O — (10)
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Trong cdng thic hoa hoc (1) & trén, chit cai 4 biéu thi nhom alkylen mach thing hodc
mach nhénh c6 tir 2 dén 4 nguyén ttt cacbon. Vi dy, nhom alkylen mach théng hodc mach nhanh
c6 tir 2 dén 4 nguyén tir cacbon dugc stt dung 1am 4 trong cong thirc héa hoc (1) bao g6m nhom
etylen, nhém propylen va nhom butylen. Theo quan diém vé tinh kha dung, nhém alkylen dic

biét tot hon 1a nhém etylen hozic nhém propylen.

Nguyén tir hydro trong nhém alkyl mach thang, mach nhanh hoc mach vong c6 tir 1 dén
30 nguyén tir cacbon, nhom aryl ¢6 tir 6 dén 30 nguyén tir cacbon, nhom arylalkyl ¢ tir 7 dén
31 nguyén tr cacbon va nhém alkylen mach thang hodc mach nhanh ¢6 tir 2 dén 4 nguyén tix

cacbon duoc néu trén c6 thé duoc thé bang phan tir thé khac.

Phén tir thé nay bao g&n, vi du, halogen chéng han nhu flo, clo, brom va iot; nhom alkyl
ching han nhur cdc nhom metyl, etyl, tert-butyl va dodexyl; nhom aryl chang han nhur cic nhém
phenyl, p-tolyl, xylyl, cumenyl, naphtyl, anthryl va phenanthryl; nhém alkoxy ching han nhu
cac nhém metoxy, etoxy va tert-butoxy; nhom aryloxy chéng han nhu cic nhém phenoxy va p-
tolyloxy; nhom alkoxy carbonyl ching han nhu cdc nhom metoxycarbonyl, butoxycarbonyl, 2-
etylhexyloxycarbonyl va phenoxycarbonyl; nhém axyloxy chang han nhu cic nhom axetoxy,
propionyloxy va benzoyloxy; nhom axyl chang han nhu cac nhém axetyl, benzoyl, isobutyryl,
acryloyl, metacryloyl va metoxalyl; nhom alkylsulfanyl chang han nhur cdc nhém metylsulfanyl
va tert-butylsulfanyl; nhém arylsulfanyl ching han nhu cic nhém phenylsulfanyl va p-
tolylsulfanyl; nhom alkylamino ching han nhu cac nhom metylamino va xyclohexylamino;
nhém dialkylamino ching han nhu cic nhém dimetylamino, dietylamino, morpholino va
piperidino; va nhém arylamino ching han nhu c4c nhom phenylamino va p-tolylamino. Ngoai
ra, phén tr thé bao g61n, vi du, cac nhém hydroxy, carboxy, formyl, mercapto, sulfo, mesyl, p-
toluensulfonyl, amino, nitro, xyano, triflometyl, triclometyl, trimetylsilyl, phosphinico va

phosphono.
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Trong cong thitc hoa hoc (1),  1a sb nguyén nim trong khoang tir 0 dén 50. Nho tinh
thuan tién do gidm dd nhét hodc tuong tu, hodc cac dac diém mit phan cach, n t6t hon 1a sb
nguyén nam trong khoang tir 1 dén 50, t5t hon nita 12 s6 nguyén nam trong khoang tir 1 dén 30,

va tdt nhét 1a s nguyén nam trong khoang tir 1 dén 10.

Trong cong thirc héa hoc (1) va (2), mdi Q17 va Q2" doc 1ap 1a ion amoni bac hai hodc
jon amoni bac ba. Ion amoni bac hai va ion amoni bac ba biéu thi Q1* va Q2* ¢6 thé dugc thé
hién chung bang cong thirc héa hoc sau day.

R 3
g lil R*
R5

Trong cong thirc ndy, R3 12 nguyén tir hydro hodc nhém alkyl mach thang, mach nhanh
hodic mach vong c6 tir 1 d&n 30 nguyén tir cacbon. R* va RS doc 14p la nhém alkyl mach thang,
mach nhanh, hoac mach vong c6 tir 1 dén 30 nguyén tr cacbon, ma co thé dugc thé b.%mg nhém
hydroxy. Néu R? 1a nguyén tir hydro, ion amoni dugc thé hién bang cong thirc hda hoc néu trén
14 bac hai, va néu R3 1a nhom alkyl da xéc dinh trude, ion amoni dugc thé hién bang cong thire
héa hoc néu trén 1a bac ba. Trong sd cac phan tir khac, R® tt hon 1a nguyén t hydro (tic 13,
Q1" va Q2" 12 ion amoni bac hai). Ngoai ra, tt hon 1a R* hogc R® 1a nhém alkyl mach thang,
mach nhanh hoac mach vong c6 tir 1 dén30 nguyén ti cacbon dugc thay thé béi nhom hydroxy,
va trong trudng hop ndy, dic biét tdt hon 1a nhom alkyl dugc thay thé béi nhém hydroxy 1a
nhom hydroxyetyl. Viéc xac dinh chi tiét trén cac vi du cu thé vé "nhém alkyl mach théng, mach
nhénh hodc mach vong c6 tir 1 dén 30 nguyén tir cacbon" duge bé qua trong ban md ta nay boi

vi viéc lay vi du da dé clp & trén cling c6 thé dugc dung cho viée xé4c dinh cidc nhém do.

Q1*va Q2* duge md ta & trén bao gdm, 1am cac ion amoni bac hai (R = nguyén tt hydro),
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ion dugc proton hoéa tir dimetylamin, dietylamin, di-1-propylamin, di-2-propylamin, di-n-
butylamin,  di-2-butylamin,  di-1-pentylamin,  di-2-pentylamin, di-3-pentylamin,
dineopentylamin, dixyclopentylamin, di-1-hexylamin, ~di-2-hexylamin, di-3-hexylamin,
dixyclohexylamin, metyletanolamin, etyletanolamin va v.v.. Pé 1am céc ion amoni bac ba (R3
= nhom alkyl), Q1" va Q27 ¢ thé bao gdbm ion dugc proton hoa tir trimetylamin, trietylamin,
tri-1-propylamin, tri-2-propylamin, tri-n-butylamin, tri-2-butylamin, tri-1-pentylamin, tri-2-
pentylamin, tri-3-pentylamin, trineopentylamin, trixyclopentylamin, tri-1-hexylamin, tri-2-
hexylamin, tri-3-hexylamin, trixyclohexylamin, dimetyletanolamin, —etylmetyletanolamin,
dietyletanolamin, lauryldietanolamin, bis(2-metoxyetyl)metylamin va v.v.. Trong sd cac phan
tir khéc, tot hon 12 metyletanolamin, etyletanolamin, dietyletanolamin hoac lauryldietanolamin
dugc proton héa uu tién thanh ion. Tét hon nita 13 metyletanolamin, etyletanolamin hodc
lauryldietanolamin dugc proton hoéa thanh ion. Déc biét t6t hon 13 metyletanolamin hodc
etyletanolamin dugc proton hoa thanh ion. T6t hon nita 13 etyletanolamin dugc proton hoa thanh

ion.

Hop chat uu tién hon ctia muéi lién két ion dugc thé hién bang cong thiic hoa hoc (1) 1a
mudi lién két ion duoc thé hién bing cac cdng thire héa hoc tir (11) dén (18) sau ddy. Trong s6
céc chét khac, mudi lién két ion duoc thé hién bing cong thitc hoa hoc (11) hodc (13) sau day
duoc uu tidn & chd kha nang chéng tinh dién dic biét cao. Mudi lién két ion dugc thé hién bang

cong thire hoa hoc (11) hodc (17) sau day duoc uu tién hon.
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Ngoai ra, hop chét wu tién hon ctia mudi lién két ion duoc thé hién bing cong thirc hoa
hoc (2) 1a mudi lién két ion dugc thé hién bing cong thiic héa hoc tir (19) dén (26) sau day.
Trong s chiing, mudi lién két ion duoc thé hién bang cong thirc héa hoc bat ky trong s6 cac
cong thirc hoa hoc tur (22) dén (26) sau day dugc uu tién trong d6 kha nang chdng tinh dién dic
biét cao. Hon nita, mudi lién két ion dugc thé hién bang cac cong thie hoa hoc (22), (23) hodc

(24) sau ddy duoc uu tién nhét.
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Phuong phép san xuit mudi lién két ion khong bi gi6i han cu thé, va cac vi du vé chiing
bao gdm phurong phap trao d6i anion, phuong phép trung hoa, phuong phap este axit va phuong
phap trong tur. Ngoai ra, phuong phéap khir amoni duoc st dung mét cach thich hop, vi du, trong
d6 mudi amoni ctia este ciia axit sulfuric hodc mudi amoni cta este clia axit sulfonic duoc cho
phan g véi hop cht chira nito dé 1am bay hoi amoniac va thu dugc mudi lién két ion. M&i
CsHi7-. CraHas— va CisHar— duge md ta trong cdng thire hda hoc (4), (6), (7) va (10), va cong
thirc hoa hoc (15), (16), (18), (19), (25) va (26) c6 thé 1a mach thang hodc mach nhanh. Vi dy,

CsHir— c6 thé 1a 2-etylhexyl.
Dung mai hitu co

Dung méi hitu co khong bi giéi han cu thé mién 1a n6 hoa tan mudi lién két ion, va bao
g&n hydrocacbon thom, hydrocacbon clo-thom, hydrocacbon axit béo clo hoa (dan Xuét metan,
din xuét etan va din xuét etylen), ruou, este, ete, keton, glycol ete (cellosolve), dialkyl glycol
ete, hydrocacbon vong béo va hydrocacbon béo, 1a cac vi du. Dung mdi hitu co ¢6 thé duoc sir

dung don 1¢ hodc két hop cta hai hodc nhiéu loai.

Céc hydrocacbon thom bao gdm cu thé 1a toluen, o-xylen, m-xylen, p-xylen, etylbenzen,

cumen, styren, naphtalen, anthraxen, phenanthren, cresol va chét tuong tu.
Cac hydrocacbon clo-thom bao gdm cu thé clobenzen, o-diclobenzen va v.v..

Céc hydrocacbon axit béo clo héa (dAn xut metan, dAn xuat etan va din xuit etylen) bao
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g6m cu thé 13, vi du clometan, diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan, 1,2-

dicloetylen, 1,1,1-tricloetan, 1,1,2,2-tetracloetan, tetracloetylen, tricloetylen.

Rugu bao gdm cu thé rugu metyl, rurgu etyl, rugu n-propyl, ruou isopropyl, rugu n-butyl,
ruou isobutyl, reou n-pentyl, rugu isopentyl, ruou n-hexyl, xyclohexanol, metylxyclohexanol

va chét twong tu.

Céc este bao gdm cu thé 12 metyl axetat, etyl axetat, n-propyl axetat, isopropyl axetat, n-

butyl axetat, isobutyl axetat, n-pentyl axetat, isopentyl axetat va chéit twong tu.

Céc ete bao gdm cu thé 1a dimetyl ete, etyl metyl ete, dietyl ete, diphenyl ete, etylen oxit,
propylen oxit, butylen oxit, tetrahydrofuran, furan, benzofuran, dibenzofuran va dioxan, 1a cac

vi du.

Céc keton bao gdm cu thé 1a axeton, metyl etyl keton, dietyl keton, metylpropyl keton,
metyl n-butyl keton, metyl isobutyl keton, diisobutyl keton, metyl amyl keton, xyclohexanon,

metylxyclohexanon, isophoron, axetophenon, benzophenon va v.v..

Céc glycol ete (cellosolve) bao gdm cu thé etylen glycol monometyl ete, etylen glycol
monoetyl ete, etylen glycol monoisopropyl ete, etylen glycol monobutyl ete, etylen glycol
monoisobutyl ete, etylen glycol monohexyl ete, etylen glycol mono2-etylhexyl ete, etylen glycol
monoalyl ete, etylen glycol monophenyl ete, etylen glycol monobenzyl ete, dietylen glycol
monometyl ete, dietylen glycol monoety! ete, dietylen glycol monoisopropyl ete, dietylen glycol
monobutyl ete, dietylen glycol monoisobutyl ete, etylen glycol monohexyl ete, dietylen glycol
mono2-etylhexyl ete, dietylen glycol monoalyl ete, dietylen glycol monophenyl ete, dietylen
glycol monobenzyl ete, trietylen glycol monometyl ete, trietylen glycol monoetyl ete, trietylen
glycol monoisopropyl ete, trietylen glycol monobutyl ete, trietylen glycol monoisobutyl ete,
trietylen glycol monohexyl ete, trietylen glycol mono2-etylhexyl ete, trietylen glycol monoalyl

ete, trietylen glycol monophenyl ete, trietylen glycol monobenzyl ete, propylen glycol
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monometyl ete, propylen glycol monoetyl ete, propylen glycol monopropyl ete, propylen glycol
monoisopropyl ete, propylen glycol mono-n-butyl ete, propylen glycol monoisobutyl ete,
propylen glycol monohexyl ete, propylen glycol mono2-etylhexyl ete, propylen glycol
monoalyl ete, propylen glycol monophenyl ete, propylen glycol monobenzyl ete, dipropylen
glycol monometyl ete, dipropylen glycol monoetyl ete, dipropylen glycol monopropyl ete,
dipropylen glycol monoisopropyl ete, dipropylen glycol mono-n-butyl ete, dipropylen glycol
monoisobutyl ete, dipropylen glycol monohexyl ete, dipropylen glycol mono2-etylhexyl ete,
dipropylen glycol monoalyl ete, dipropylen glycol monophenyl ete, propylen glycol
monobenzy! ete, tripropylen glycol monometyl ete, tripropylen glycol monoety! ete, tripropylen
glycol monoisopropy! ete, tripropylen glycol monobutyl ete, tripropylen glycol monoisobutyl
ete, tripropylen glycol monohexyl ete, tripropylen glycol mono2-etylhexyl ete, tripropylen
glycol monoalyl ete, tripropylen glycol monophenyl ete, tripropylen glycol monobenzyl ete va

V.V..

Cac dialkyl glycol ete bao gdm cy thé 1a etylen glycol dimetyl ete, etylen glycol metyl etyl
ete, etylen glycol dietyl ete, etylen glycol dibutyl ete, dietylen glycol dimetyl ete, dietylen glycol
metyl etyl ete, dietylen glycol dietyl ete, dietylen glycol dibutyl ete, trietylen glycol dimetyl ete,
trietylen glycol metyl etyl ete, trietylen glycol dietyl ete, trietylen glycol dibutyl ete, propylen
glycol dimetyl ete, propylen glycol metyl etyl ete, propylen glycol dietyl ete, propylen glycol
dibutyl ete, dipropylen glycol dimetyl ete, dipropylen glycol metyl etyl ete, dipropylen glycol
dietyl ete, dipropylen glycol dibutyl ete, tripropylen glycol dimetyl ete, tripropylen glycol metyl

etyl ete, tripropylen glycol dietyl ete va tripropylen glycol dibutyl ete, 1a cac vi du.

Cac hydrocacbon vong béo bao g0m cu thé xyclopropan, xyclobutan, xyclopentan,
xyclohexan, xycloheptan, xyclooctan, xyclononan, xyclodecan, xycloundecan, xyclododecan,
xyclopropen, xyclobuten, xyclopropen, xyclohexen, xyclohepten, Xycloocten, bixycloundecan,

decahydronaphtalen, norbornen va norbornadien, la cac vi du.
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Cac hydrocacbon béo bao gdm cu thé n-hexan, heptan, xyclohexan, cdn khoang,

metylxyclohexan va chét tuong tu.

Theo quan diém vé kha ning gia cong lam kho sau khi 4p dung, dung moi t6t hon 13 ¢6
diém séi 12 200°C hodc nhé hon va la dung méi phan cuc. Dung mdi tt hon nita I dung moi

phan cuc proton.

Péi voi dung mdi hitu co, cac glycol ete duge uu tién theo quan diém vé kha ning gia
cdng 1am kho sau khi 4p dung va kha nang chdng tinh dién. Déi véi glycol ete, ¢6 thé st dung
chét bat ky trong s6 cac vi du cu thé da dé cap & trén. Dic biét t6t hon 14 str dung glycol ete trén
co s& etoxylat chang han nhu etylen glycol monometyl ete, dietylen glycol monomety! ete,
trietylen glycol monometyl ete, polyetylen glycol monometyl ete, etylen glycol monopropyl ete,
dietylen glycol monopropyl ete, etylen glycol monoisopropyl ete, dietylen glycol
monoisopropyl ete, etylen glycol monobuty! ete, dietylen glycol monobutyl ete, trietylen glycol
monobutyl ete, polyetylen glycol monobuty! ete, etylen glycol monoisobutyl ete, dietylen glycol
monoisobutyl ete, etylen glycol monohexyl ete, dietylen glycol monohexyl ete, etylen glycol
mono2-etylhexyl ete, dietylen glycol mono2-etylhexyl ete, etylen glycol monoalyl ete,
polyoxyetylen monoalyl ete, etylen glycol monophenyl ete, dietylen glycol monophenyl ete,
polyoxyetylen monophenyl ete, etylen glycol monobenzyl ete va dietylen glycol monobenzyl

ete.

Ham luong ctia mubi lién két ion trong chét 1ong phu dudi dang chét chng tinh dién kiéu
phu, theo quan diém vé sy thim m§ va kha ning chdng tinh dién ctia vat liéu polyme da ap, tt
hon 1a ndm trong khoang tir 0,1 dén 20 phan theo khéi lugng, t6t hon nita la nam trong khoang
tlr 0,5 dén 10 phan theo khdi lugng, va tét nhat 1 nam trong khoang tir 1 dén 5 phan theo khéi

luong, dbi v6i 100 phan theo khéi lwong clia dung mdi pha lodng.

D4 véi thanh phan cAu thanh chat chdng tinh dién kiéu phu theo sang ché, c6 thé bd sung
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chét phu gia dén mirc ma tac dung c6 loi clia sang ché khong bi suy giam, ngoai muoi lién két
ion va dung moi hitu co dugc mo ta 6 trén. Loai chat phu gia khdng bi gidi han cu the, va bao
gém, vi du, chat chong oxy hoa, chat hap thu tia cuc tim, chat lam déo, chat mau, thudc nhudm,

chét én dinh quang va chét trong duong.

Vét liéu polyme, ma trong do co thé str dung chat chéng tinh dién kiéu phti theo séng ché,
khong chi bao gdm cao su va chét soi ma con bao gdbm nhua ching han nhu nhya déo nhiét va
nhua nhiét ran. D1 v6i nhua, nhua déo nhiét vavhodc nhya nhiét ran 12 t6t hon, va nhua déo

nhiét 1a t5t hon nita. Phan duéi dy, nhua twong ing duwoc md ta. Thuét ngit "nhya" dugc st

dung trong ban md ta nay bao gdm nghia 12 monome, oligome, tién polyme va polyme.
Nhura déo nhiét

Nhua déo nhiét dugc st dung trong sang ché bao gdbm, nhung khong bi giéi han cu thé &
d6, nhua (met)acrylic, nhyua styren, nhyua olefin (bao gém nhua olefin vong), nhua polyeste,
nhya polycarbonat, nhya polyamit, nhua polyphenylen ete, nhua polyphenylen sulfua, nhua
chtra halogen (ching han nhu polyvinyl clorua, polyvinyliden clorua va nhua flo), nhua
polysulfon (ching han nhu polyetesulfon va polysulfon), dan xuét xenluloza (ching han nhu
este xenluloza, xenluloza carbamat va xenluloza ete), nhyua silicon (chdng han nhu
polydimetylsiloxan va polymetylphenylsiloxan), nhua este polyvinyl chang han nhu polyvinyl
axetat, nhua ruou polyvinyl va nhua dan xuét cta ching va cao su hoic chét dan hdi (cao su
dien ching han nhu polybutadien va polyisopren, copolyme styren-butadien, copolyme
acrylonitril-butadien, cao su acrylic, cao su uretan, cao su silicon va v.v.). Nhua déo nhiét ¢6 thé

duogc st dung don 1€ hodc két hop ctia hai hodc nhiéu loai.

Nhua (met)acrylic bao gdm cu thé monome (met)acrylic don chtrc va cac homopolyme
hoic copolyme ctia chung, monome (met)acrylic da chirc va cic homopolyme hodc copolyme

clia chung, cac copolyme clia monome (met)acrylic don chitc hodc da chirc va cac monome
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khéc va chét tuong tu.

Cac monome (met)acrylic don chtic bao gdm cu thé este (met)acrylic, ching han nhu axit
(met)acrylic, (met)metyl acrylat, (met)etyl acrylat, (met)propy! acrylat, (met)n-butyl acrylat va
(met)2-etylhexyl acrylat, co tir 1 dén 10 nguyeén t& cacbon, (met)hydroxyalkyl acrylat ching han

nhu (met)hydroxyetyl acrylat, (met)glyxidyl acrylat va (met)acrylonitril.

Cac monome (met)acrylic da chirc bao gdm cu thé polyetylen glycol diacrylat, decandiol
diacrylat, nonandiol diacrylat, hexandiol diacrylat, trixyclodecandimetanol diacrylat, trimetylol
propan triacrylat, pentaerythritol triacrylat, pentaerythritol tetraacrylat, dipentaerythritol

pentaacrylat, va dipentaerythritol hexaacrylat, la cac vi du.

Homopolyme hodc copolyme ctia monome (met)acrylic bao gdm cu thé este cia axit
poly(met)acrylic, copolyme este cla axit acrylic-este ctia axit metacrylic va polyacrylonitril, 1a
céc vi du. Cac copolyme cua monome (met)acrylic va monome khac bao gdm cu thé, vi du
copolyme axit (met)acrylic-styren, copolyme este clia axit (met)acrylic-styren, copolyme este
cha axit (met)acrylic-axit (met)acrylic-styren, copolyme acrylonitril-butadien-styren (nhya
ABS), copolyme acrylonitril-styren, copolymer este clia axit acrylonitril-styren-(met)acrylic,
copolyme acrylonitril-este cta axit acrylic-styren (nhwa AAS), va copolyme metyl axit

metacrylic-butadien-styren (nhua MBS).

Nhua styren bao gdbm cuthé polystyren, poly-o-metylstyren, copolyme o-metylstyren-
acrylonitril, copolyme styren-N-phenylmaleimit, copolyme styren-N-phenylmaleimit,
copolyme styren-N-phenylmaleimit-acrylonitril va nhura cao su-polystyren gia ¢b (nhua HIPS),

la cac vi du.

Nhua olefin bao gdm copolyme ctia cac monome olefin, va copolyme ctia monome olefin
va monome c¢d thé copolyme héa khac, ngoai homopolyme ctia monome olefin. Cac monome

olefin cu thé bao g6m, vi du, olefin chudi (cu thé 13, a-olefin c6 tir 2 dén 20 nguyén tr cacbon,
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chéng han nhu etylen, propylen, 1-buten, isobuten, 1-penten, 4-metyl-1-penten, 1-hexen, 1-
octen va 1-dexen) va olefin vong (cu thé 13, xycloalken c6 tir 4 dén 10 nguyén tir cacbon ching
han nhu xyclopenten, xycloalkadien co tir 4 dn 10 nguyén tir cacbon ching han nhu
xyclopentadien, bixycloalken hogc bixycloalkadien c6 tir 7 dén 20 nguyén tir cacbon chang han
nhu norbornen va norbornadien, va trixyclealken hodc trixycloalkadien c6 tir 10 dén 25 nguyén
tr cacbon ching han nhu dihydrodixyclopentadien va dixyclopentadien). Cac monome olefin
nay co thé dugc sir dung don 1é hodc két hop cda hai hodc nhiéu loai. Trong sd cac monome
olefin dugc dé cp & trén, olefin chudi bao gdm o-olefin ¢6 tlr 2 dén 4 nguyén tir cacbon chang

han nhu etylen, propylen va 1-buten dugc uu tién.

Céc monome ¢ thé copolyme hoa khéc ¢6 thé dugc copolyme héa véi monome olefin
bao gdm cu thé este vinyl axit béo ching han nhu vinyl axetat va vinyl propionat; monome
(met)acrylic ching han nhu axit (met)acrylic, alkyl (met)acrylat va glyxidyl (met)acrylat; axit
dicarboxylic chua bao hoa, chéng han nhu axit maleic, axit fumaric va maleic anhydrit, hodc
céc anhydrit ctia chiing; céc este vinyl cta axit carboxylic (vi du, vinyl axetat va vinyl propionat);
cac olefin vong chang han nhu norbornen va xyclopentadien; va cac dien ching han nhu
butadien va isopren, la cac vi du. Cdc monome ¢ thé copolyme hoa nay c6 thé dugc sir dung

don 1& hodc két hop ctia hai hodc nhiéu loai.

Nhua olefin bao gdm cu thé hon bao gdm vi du (co)polyme ctia céc olefin chudi (dac biét
13, a-olefin c6 tir 2 dén 4 nguyén tir cacbon) chang han nhu polyetylen (vi dy, polyetylen ty trong
thép, polyetylen ty trong trung binh, polyetylen ty trong cao va polyetylen ty trong thdp mach
thing), polypropylen (vi du, homopolypropylen, polypropylen hop khdi va polypropylen ngau
nhién), copolyme etylen-propylen, va tri-copolyme etylen-propylen-buten. Ngoai ra, cac
copolyme ctia monome olefin va monome ¢ thé copolyme hoa khic bao gbm cu thé vi du
copolyme ctia céc olefin chudi (ddc biét 14, a-olefin ¢6 tir 2 dén 4 nguyén tir cacbon ching han
nhu etylen va propylen) va monome este vinyl axit béo (vi dy, copolyme etylen-vinyl axetat va
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copolyme etylen-vinyl propionat); copolyme cia olefin chudi va monome (met)acrylic
(copolyme ctia olefin chudi (dic biét 13, a-olefin cb tir 2 dén 4 nguyén tir cacbon) va axit
(met)acrylic (vi dy, copolyme etylen-axit (met)acrylic, copolyme propylen-axit (met)acrylic va
ionome); copolyme cua olefin chudi (dic biét 13, a-olefin ¢o tir 2 dén 4 nguyén tir cacbon) va
alkyl (met)acrylat (vi du, copolyme etylen-alkyl (met)acrylat) va chét twong twr); copolyme ctia
olefin chudi (ddc biét 13, a-olefin c6 tir 2 dén 4 nguyén tix cacbon) va céc dien (vi du, copolyme
etylen-butadien); cac polyolefin cai bién ching han nhu polyolefin cai bién epoxy (vi du,
copolyme etylen-glyxidyl(met)acrylat), polyolefin cai bién carboxy (vi du, copolyme etylen-
maleic anhydrit), va polyolefin céi bién carboxy va epoxy (vi du, copolyme etylen-maleic

anhydrit-glyxidyl(met)acrylat); va chét dan hoi olefin (vi du, cao su etylen-propylen).

Nhua polyeste bao gdm cuy thé polyme hodc copolyme dugc tao ra bang cach da tring
ngung it nhit 1a mot phan tir duge chon tir nhom gdm c6 (a) axit dicarboxylic hodc dan xuét
ctia n6 va diol hodc dan xuét ctia n, (b) axit hydroxycarboxylic hodc dan xuét ctia n6 va (c)

lacton.

Axit dicarboxylic hodc dan xuét ctia n6 bao gdm, vi du, cac axit dicarboxylic thom ching
han nhu axit terephthalic, axit isophthalic, axit phthalic, axit 2,6-naphtalen dicarboxylic, axit 1,5-
naphtalen dicarboxylic, bis(p-carboxyphenyl)metan, axit anthraxen dicarboxylic, axit 4.4
diphenyl ete dicarboxylic, axit 5-tetrabutylphosphoni isophthalic va axit S-natri sulfoisophthalic;
céc axit dicarboxylic béo chéng han nhu axit oxalic, axit sucxinic, axit adipic, axit sebaxic, axit
azelaic, axit dodecandioic, axit malonic, axit glutaric va axit dime; axit 1,3-
xyclohexandicarboxylic; va axit 1,4-xyclohexandicarboxylic. Diol hodc dan xuét ctia n6 bao
gdm, vi du, cac glycol béo ¢ tir 2 dén 20 nguyén it cacbon, tirc 13, etylen glycol, propylen
glycol, 1,4-butandiol, neopentyl glycol, 1,5-pentandiol, 1,6-hexandiol, decametylen glycol,
xyclohexandimetanol, xyclohexandiol, diol dime va cac chét khéc; cac glycol chudi dai ¢6 trong
luong phén tr trong khodng ttr 200 dén 100.000, ttrc 13, polyetylen glycol, poly-1,3-propylen
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glycol, polytetrametylen glycol va chit twong tu; cic hop chit dioxy thom, tic 13, 4,4'-
dihydroxybiphenyl, hydroquinon, t-butylhydroquinon, bisphenol A, bisphenol S, bisphenol F
va chét trong tir; va cic dan xuit cta ching. Axit hydroxycarboxylic bao gOm, vi du, axit
glycolic, axit lactic, axit hydroxypropionic, axit hydroxybutyric, axit hydroxyvaleric, axit
hydroxycaproic, axit hydroxybenzoic, axit p-hydroxybenzoic, axit 6-hydroxy-2-naphthoic va
cac dan xuit ctia ching. Lacton bao gdm caprolacton, valerolacton, propiolacton, undecalacton,

1,5-oxepan-2-on va chét tuong tir. Nhua polyeste con bao gdm chét dan héi polyeste.

Nhua polycarbonat bao gdm cy thé nhyra déo nhiét thu dugc bang cach phan tng hop chit
phenol ¢ héa tri hai hodc héa trj 16n hon va hop chét dieste clia axit carbonic chéng han nhu

phosgen hoéc diphenyl carbonat.

Hop chit phenol ¢6 hoa tri hai hodc hoa tri 16n hon bao g&n cu thé 13, vi du, cac
dihydroxy diarylalkan ching han nhu 2,2-bis(4-hydroxyphenyl)propan (thuong dugc goi la
bisphenol A), bis(4-hydroxyphenyl)metan, bis(4-hydroxyphenyl)phenylmetan, bis(4-
hydroxyphenyl)naphtylmetan, bis(4-hydroxyphenyl)-(4-isopropylphenyl)metan, bis(3,5-diclo-
4-hydroxyphenyl)metan, bis(3,5-dimetyl-4-hydroxyphenyl)metan, 1,1-Bis(4-
hydroxyphenyl)etan, 1-naphtyl-1,1-bis(4-hydroxyphenyl)etan, 1-phenyl-1,1-bis(4-
hydroxyphenyl)etan, 1,2-bis(4-hydroxyphenyl)etan, 2-metyl-1,1-bis(4-hydroxyphenyl)propan,
2,2-bis(3,5-dimetyl-4-hydroxyphenyl)propan, 1-etyl-1,1-bis(4-hydroxyphenyl)propan, 2,2-
bis(3,5-diclo-4-hydroxyphenyl)propan, 2,2-bis(3,5-dibromo-4-hydroxyphenyl)propan, 2,2-
bis(3-clo-4-hydroxyphenyl)propan, 2,2-bis(3-metyl-4-hydroxyphenyl)propan, 2,2-bis(3-flo-4-
hydroxyphenyl)propan, 1,1-bis(4-hydroxyphenyl)butan, 2,2-bis(4-hydroxyphenyl)butan, 1,4-
bis(4-hydroxyphenyl)butan, 2,2-bis(4-hydroxyphenyl)pentan, 4-metyl-2,2-bis(4-
hydroxyphenyl)pentan, 2,2-bis(4-hydroxyphenyl)hexan, 4,4-bis(4-hydroxyphenyl)heptan, 2,2-
bis(4-hydroxyphenyl)nonan, 1,10-bis(4-hydroxyphenyl)decan, 1,1-bis(4-hydroxyphenyl)-
3,3,5-trimetylxyclohexan va 2,2-bis(4-hydroxyphenyl)-1,1,1,3,3,3-hexaflopropan; cac
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dihydroxydiaryl xycloalkan chang han nhur 1,1-bis(4-hydroxyphenyl)xyclohexan, 1,1-bis(3,5-
diclo-4-hydroxyphenyl)xyclohexan va 1,1-bis(4-hydroxyphenyl)xyclodecan; cac
dihydroxydiaryl sulfon chang han nhu bis(4-hydroxyphenyl)sulfon, bis(3,5-dimetyl-4-
hydroxyphenyl)sulfon va bis(3-clo-4-hydroxyphenyl)sulfon; dihydroxyaryl ete ching han nhu
bis(4-hydroxyphenyl)ete va bis(3,5-dimetyl-4-hydroxyphenyl)ete; dihydroxydiaryl keton
chéng han nhu 4,4'-dihydroxybenzophenon va 3,3',5,5'-tetrametyl-4,4'-
dihydroxybenzophenon,; céc dihydroxy diarylsulfua ching han nhur bis(4-
hydroxyphenyl)sulfua, bis(3-metyl-4-hydroxyphenyl)sulfua va bis(3,5-dimetyl-4-
hydroxyphenyl)sulfua; cac dihydroxydiarylsulfoxit ching han nhu bis(4-
hydroxyphenyl)sulfoxit; cac dihydroxydiphenyl ching han nhu 4,4'-dihydroxydiphenyl; va
céc dihydroxyarylfloren ching han nhur 9,9-bis(4-hydroxyphenyl)floren. Ngoai cac hop chét
phenol hoa tri hai & trén, cc dihydroxybenzen ching han nhur hydroquinon, resorxinol va
metylhydroquinon, cic dihydroxynaphtalen ching han nhur 1,5-dihydroxynaphtalen va 2,6-

dihydroxynaphtalen hodc chét trong tu c6 thé dugc sir dung lam hop chét phenol héa tri hai.

Céc hop chat phenol ha trj hai hodc hoa tri 16n hon nay ¢6 thé dugc sir dung don 1é hogc
két hop cia hai hodc nhiéu loai cia ching. P& véi thanh phan copolyme héa, ¢6 thé st dung
axit carboxylic hoa tri hai béo mach théng chang han nhu axit adipic, axit pimelic, axit suberic,

axit azelaic, axit sebaxic va axit decandicarboxylic.

Nhua polyamit bao gdm cu thé 14, vi du, cac polyamit béo chang han nhu polyamit 46,
polyamit 5, polyamit 6, polyamit 66, polyamit 610, polyamit 612, polyamit 11, polyamit 12,
polyamit 6/66 va polyamit 6/11; cdc polyamit vong b€o chang han nhu poly-1,4-norbornen
terephthalamit, poly-1,4-xyclohexan terephthalamit poly-1,4-xyclohexan-1,4-xyclohexanamit,
polyamit thom ching han nhu polyamit 6T, polyamit 9T, polyamit MXD; va cac copolyamit
dugc tao ra bdi it nhét 13 hai thanh phan tao polyamit khac nhau trong s cac polyamit ndy. Nhua

polyamit con bao gdm chét dan hdi polyamit.
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Nhua polyphenylen ete bao gdm cu thé, vi du, cic homopolyme ching han nhur
poly(2,5-dimetyl-1,4-phenylen ete), poly(2,6-dimetyl-1,4-phenylen ete), poly(2-metyl-6-etyl-
1,4-phenylen ete), poly(2,6-di-n-propyl-1,4-phenylen ete) va poly(2-metyl-6-cloetyl-1,4-
phenylen ete), cac copolyme polyphenylen cai bién ete dugc tao thanh trén co s& cac
homopolyme nay va cac copolyme ghép cai bién gdm c6 homopolyme polyphenylen ete hodc

céc copolyme cua chung duogc ghép véi copolyme styren.

Nhua polyphenylen sulfua bao gdm cu thé, vi du, polyphenylen sulfua, polyphenylen

sulfua keton, polybiphenylen sulfua va polyphenylen sulfua sulfon.

Déi v6i nhua déo nhiét, c6 thé sir dung san pham tong hop hoic san phim thuong mai.
Trong truong hop clia cdc san phém tdng hop, nhua (polyme nhya) ¢6 thé 12 tng hop va dugc
ap dung cho compozit nhua bang cach sir dung cac phuong phap da biét rd chang han nhu su
polyme hoa géc ap suét cao, sur polyme héa dung dich, bdt nhéo, khéi, nhit tuong hodc pha hoi,
ap suét trung binh va 4p suét thip. Trong trudng hop nay, 6 thé sir dung chit khoi mao nhiét
polyme hoéa hodc chét khoi mao quang polyme héa d& cap o trén.

Khi nhua déo nhiét duoc dé cap & trén 1a copolyme, dang copolyme c6 thé 1a copolyme
khéi, copolyme ngau nhién, copolyme ghép hodc copolyme xen ke.

Nhua déo nhiét t6t hon 1a chira it nhat 12 mot chét duoc chon tir nhém g61n ¢d nhua
(met)acrylic, nhua styren, nhua olefinic va nhua polyeste. Tt hon nita, nhua déo nhiét chta
nhua (met)acrylic.

Nhua nhiét rin

Nhua nhiét ran duge st dung theo sang ché khong bi gidi han cu thé & d6, va bao gdm, vi
du, nhua phenolic, nhua ure, nhya melamin, nhya epoxy, nhua polyeste chua bao hoa, nhya
silicon, nhua polyuretan, nhyra polyimit va nhua dialyl phthalat. Ddi v6i nhura nhiét ran, ¢6 thé

str dung san pham tong hop hodc san pham thuong mai.
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Dang vét liéu polyme, ma trong do chét chéng tinh dién kiéu phu theo séng ché dugc st
dung, khong bi gidi han cu thé, va cac dang khac nhau chéng han nhu mang, tAm, vat phém dac
rdng,vat phim déic phun, vai dét va vai khong dét c6 thé duge ap dung. Cu thé 13, bang cich
- dung cht chéng tinh dién kiéu phii theo sang ché cho vt liéu polyme & dang vét phdm dic bao
gdm vét pham dtic réng, vat phidm duc phun va dang twong tu, ¢6 thé str dung vt liéu polyme
cho céc loai khac nhau cta vat phém dlic c6 céc tinh chit chéng tinh dién vuot trdi, cu thé hon,
cho céc loai khac nhau cta vat phém chéng han nhu vo cua cac dung cu gia dung va vat ham

xung, nap va cac vét pham khéc cia xe 0 t0, xe mo t6 va tuong tu.

Déi véi phuong phap ap dung chit 1ong phti vao vat liéu polyme c6 tinh chét chéng tinh
dién, phuong phéap phu da biét c6 thé duoc str dung thich hgp, va vi dy, phuong phap phu quay,
phtt Ian, pht in, pht quay nguoc, pht phun, phu ¢6 ludi dao thdi khi, phtt man che, su quét lan

hodc tm c6 thé dugc st dung.

(Khia canh 1) Theo séng ché, chit chéng tinh dién kiéu phu chira it nhit 1a mot mudi lién
két ion va dung moi hitu co ¢ thé duoc thuc hién khia canh bét ky trong s cac khia canh uu
tién khac nhau hoic bang cach két hop ching, ma trong do it nhét 12 mot mudi lién két ion dugc

thé hién bang cong thirc héa hoc (1) hogc (2) sau day.

R'—(0A),—O
(1)

Trong cong thitc hoa hoc (1) & trén, R! 1a nhoém alkyl mach théang, mach nhanh hodc mach
vong dugc thé hodc khong duoc thé c6 tir 1 dén 30 nguyén tir cacbon, nhém aryl duoc thé hodc
khéng duoc thé ¢o tir 6 dén 30 nguyén tir cacbon hozc nhém arylalkyl dugce thé hoic khong

dugc thé c6 tir 7 dén 31 nguyén tix cacbon;
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A 12 nhém alkylen mach thing hodc mach nhanh c6 tir 2 dén 4 nguyén tir cacbon;
n 12 6 nguyén bao gdm toan bd s6 nam trong khoang tir 0 dén 50; va

Q1" 12 ion amoni bac hai hodc ion amoni bac ba.

@)

O (2)

Trong cong thirc hoa hoc (2) & trén, R? 1a nhém alkyl mach théng, mach nhanh, hodc mach
vong duoc thé hodc khong dugce thé c6 tir 1 dén 30 nguyeén tir cacbon, nhom aryl dugc thé hodc
khong dugc thé c6 tir 6 dn 30 nguyén tir cacbon hodc nhém arylalkyl dugc thé hodc khong
duoc thé c6 tir 7 dén 31 nguyén tir cacbon; va

Q2" 1a ion amoni béc hai hogc ion amoni béc ba.

(Khia canh 2) Khia canh 1 cua sang ché tt hon 1a chira mudi lién két ion duoc thé hién
bang cong thirc hoa hoc (2).

(Khia canh 3) Theo khia canh 1 hodc 2 ctia séng ché, R? duoc thé hién trong cong thirc
hoa hoc (2) t6t hon 1a nhom arylalkyl dugce thé hoac khong dugc thé c6 tir 7 dén 31 nguyén tir
cacbon.

(Khia canh 4) Theo khia canh bt k¥ trong sb cac khia canh tir 1 dén 3 cua sang ché, Q1*
va Q2* tot hon la ion amoni bc hai.

(Khia canh 5) Theo khia canh bat ky trong s6 cac khia canh tir 1 dén 4 ctia sang ché, Q17
va Q2" tot hon 1a ¢6 nhém hydroxy.

(Khia canh 6) Theo khia canh 5 cta sang ché, Q1% va Q2* t6t hon 14 ¢6 thanh phan cla

nhom hydroxyetyl dugc lién két v6i nguyén tir nito.
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(Khia canh 7) Theo khia canh bt ky trong sb cac khia canh tir 1 dén 6 ctia sang ché, dung

mdi hitu co t6t hon 12 dung mdi phén cuec.

(Khia canh 8) Theo khia canh bét ky trong sd céc khia canh tir 1 dén 6 ciia sang ché, dung

mdi hitu co tdt hon 14 dung mdi phan cyc proton.

(Khia canh 9) Theo khia canh bétky trong s cac khia canh tir 1 dén 6 clia sang ché, dung

mdi hitu co t6t hon 12 thude glycol ete.

(Khia canh 10) Theo khia canh 1 hodc 2 cua sang ché, anion tao mudi lién két ion dugc
thé hién bé_ng cong thirc hda hoc (2) tdt hon 12 anion cumen sulfonat, anion xylen sulfonat, anion

dodexylbenzen sulfonat, anion para-toluen sulfonat hodc anion dioctyl sulfosucxinat.

(Khia canh 11) Theo khia canh bét k¥ trong s6 cac khia canh tir 1 dén 6 cua sang ché,
Q1" va Q2" 6t hon la cation N,N-dietyl-N-hydroxyetyl amoni, cation N-metyl-N-hydroxyetyl

amoni, cation N-etyl-N-hydroxyetyl amoni hodc cation N,N-bishydroxyetyl-N-metyl amoni.

(Khia canh 12) Theo khia canh 9 cta sang ché, glycol ete tot hon 12 mot hodc nhiéu loai
glycol ete etoxyl hoa duge chon tr nhom 20m c6 etylen glycol monometyl ete, dietylen glycol
monometyl ete, trietylen glycol monometyl ete, polyetylen glycol monometyl ete, etylen glycol
monopropyl ete, dietylen glycol monopropyl ete, etylen glycol monoisopropyl ete, dietylen
glycol monoisopropyl ete, etylen glycol monobutyl ete, dietylen glycol monobutyl ete, trietylen
glycol monobutyl ete, polyetylen glycol monobutyl ete, etylen glycol monoisobutyl ete, dietylen
glycol monoisobutyl ete, etylen glycol monohexyl ete, dietylen glycol monohexyl ete, etylen
glycol mono-2-etylhexyl ete, dietylen glycol mono-2-etylhexyl ete, etylen glycol monoalyl ete,
polyoxyetylen monoalyl ete, etylen glycol monophenyl ete, dietylen glycol monophenyl ete,
polyoxyetylen monophenyl ete, etylen glycol monobenzyl ete va dietylen glycol monobenzyl

ete.
(Khia canh 13) Theo khia canh bét ky trong sb cac khia canh tir 1 dén 12 clia sang ché,
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chét chéng tinh dién kidu phai tét hon 1a chét 16ng phi, ma trong d6 ham luong cia mudi lién
két ion trong khoang tir 0,1 dén 20 phén theo khdi luong ddi véi 100 phan theo khoi luong ciia

dung mdi hitu co.

(Khia canh 14) Sang ché cling ¢6 thé thuc hién phuong phép san xuét vét liéu polyme
chéng tinh dién, bao 20m bude 4p chét chdng tinh dién kiéu pht theo khia canh bt ky trong sb
cac khia canh tir 1 dén 13 vao bé mit cua vt lidu polyme, dudi dang khia canh bét ky trong )
céc khia canh uu tién khac nhau hodc ¢ dang két hop cua chiing.

(Khia canh 15) Theo khia canh 14 cua sang ché, vat lidu polyme t6t hon 12 nhua déo nhiét.

(Khia canh 16) Theo khia canh 14 ciia sang ché, vat liéu polyme t6t hon la nhua ABS.

(Khia canh 17) Séng ché ciing c6 thé dugc thuc hién dui dang khia canh bat ky trong sb
céc khia canh uu tién khac nhau hodc & dang két hop ctia chiing ve vat liéu polyme chéng tinh
dién dugc phii bing chét chéng tinh dién kiéu phu theo khia canh bat ky trong sb céc khia canh
tir 1 dén 13.

(Khia canh 18) Theo khia canh 17 cua sang ché, vt lidu polyme t6t hon la duge duc
thanh vat phém nhua déo nhiét.

(Khia canh 19) Theo khia canh 17 cua sang ché, vat liéu polyme t6t hon 12 duoc dic

thanh vét phdm nhua ABS.

(Khia canh 20) Theo khia canh bét ky trong s6 cac khia canh tur 17 dén 19 cua sang ché,
vat liéu polyme dugc dic thanh vat phidm vat liéu polyme dugc duc 6 dién trd suat riéng bé
mat (QYvudng) bang 1x10' hogc nhé hon. C6 thé do dién tr suéit riéng bé mat (QY/vudng) bing
cach ap dung dién ap 12 500V cho vét liéu polyme duoc duc dang d& cap ¢ nhiét do bang 25°C
va d6 Am R 50% bing cach st dung, vi du, may do dién trd sudt ¢6 dién trd cao Hireste UP

va dau do URS duoc san xut béi Mitsubishi Chemical Analytech Co., Ltd.
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Vi du thuc hién sang ché

Sang ché dugc md ta chi tiét hon du6i ddy bang cach liy vi dy, ma khong du dinh lam
gidi han theo cach b4t ky. Trong phan trinh bay sau déy,i cach dién dat "phan" va "%" dugc st
dung, nhung tri khi ¢6 chi déin cu thé khéc, cach din dat nay Ian luot biéu thi "phén theo khoi
luong" va "phan trim theo khéi luong". Cac muc dénh gié trong cac vi du sau ddy va cac vi du
khéc dugc do nhu sau.
Vidu A

Vidul

Mubi lién két ion ((MEM][EHDG-S]) dugc thé hién bang cong thirc hoa hoc sau day

(cong thirc hda hoc (11) trong phan mb ta) dugc diéu ché.

Bt |
PN Hy ]
Bu” A Los=oll N
O Et™ * 7 OH|
- - (11)
Vidu2

Mubi lién két ion ((MEM][Cum-SO3]) dugc thé hién bang cong thic héa hoc sau day
(cong thirc hda hoc (22) trong phan md ta) duoc diéu ché.
- o -
'Pr
I t
S—O

- O - (22)

Vidu3

Mudi lién két ion ([2A][EHDG-S]) duoc thé hién bang cong thitc héa hoc sau day (cong
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thirc hoa hoc (17) trong phén md t4) dugc didu ché.

Et . :
! 5 i
A fo AT Et |
By A~ o—5—0 |
° é} p N H . P - i
) \T3H}
L - (17)
Vidu4

Mubi lién két ion ([2A][Cum-SO3]) dugc thé hién bang cong thirc héa hoc sau déy (cong

thirc hoa hoc (23) trong phan mo ta) duoc diéu ché.

~ -

iP!" O Et

| |
Et/lEH\/\oH

JL - (23)

Cacvidutu5 dén7

Ngoai cic vi du & trén, muoi lién két ion ctia cac vidu tr 5 dén 7 dugce thé hién trong bang

1 duge diéu ché. Céc ky hiéu sau day trong bang 1 biéu thi cac chat sau day.
[MEM]: cation N-etyl-N-hydroxyetyl amoni
[2A]: cation N,N-dietyl-N-hydroxyetyl amoni
[Xyl-SO3]: anion xylen sulfonat
[DB-SO3]: anion dodexylbenzen sulfonat
[DOSS]: anion dioctyl sulfosucxinat
[1305-S]: anion polyoxyetylen tridexyl ete sulfat
Vi du so sanh 1
Trong vi du so sanh 1, tri-n-butylmetylamoni bis(triflometansulfonyl)imit (dugc san Xuéit
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b6i [Na.4.4.1][TFSI], chét chéng tinh dién kiéu 16ng ion FC-4400 3M (nhén hiéu), dugc san
xuét boi cong ty 3M) dugce diéu ché.

Vi du so sanh 2

Trong vi du so sanh 2, 1-butyl-3-metylimidazoli bis(triflometansulfonyl)imit
([Bmim][TFSI], chét phan ting, dugc san xuét béi Tokyo Chemical Industry Co., Ltd.) dugc
didu ché.

Vidu so sanh 3

Trong vi du so sanh 3, 1-metyl-1-propylpyrolidini bis(triflometansulfonyl)imit
([MPPyr][TFSI], chét phan tmg, dugc san xuit béi Tokyo Chemical Industry Co., Ltd.) duge
diéu ché.

Vidu so sanh 4

Trong vi du so sdnh 4, mubi polyoxyetylen tridexyl ete sulfat amoni (N-1305-SF, Newcol
(44 dang ky nhan hiéu) 1305-SF, duoc san xudt boi Nippon Nyukazai Co., Ltd.) dugc diéu ché,
mudi nay la chét hoat dong bé mat anion.

Vidusosanh 5

Trong vi du so sanh 5, polyoxyetylen tridexyl ete (N-1305, Newcol (da déng ky nhan
hiéu) 1305, duoc san xuét bai Nippon Nyukazai Co., Ltd.) dugc diéu ché, ete la chét hoat dong
bé mat khong ion.

Dung mdi pha lodng

Pé lam dung méi hitu co dé didu ché chét chong tinh dién kiéu pht bang cach pha lodng
mudi lién két ion, etylen glycol monometyl ete (MG, dugc san xuét boi Nippon Nyukazai Co.,

Ltd.), propylen glycol monometyl ete (MFG, duoc san xuét béi Nippon Nyukazai Co., Ltd.),

metanol (chét phan g, duogc san xuit bdi Wako Pure Chemical Industries, Ltd.), toluen (chét
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phan Ung, dugc san xuét boi Wako Pure Chemical Industries, Ltd.) va metyl etyl keton (duoc
viét tat 1a MEK, chét phan tng, duoc san xuAt béi Wako Pure Chemical Industries, Ltd.) duoc
didu ché.

Diéu ché miu thir nghiém

Céc mAu cua chét chng tinh dién kiéu pht, ma trong d6 mudbi lién két ion va céc chat
khac duoc didu ché trong vi du tir 1 dén 7 va vi du so sanh tir 1 dén 5 dugc diéu chinh dén cac
ndng do dung dich tuong tmg (1,0% theo khéi luong ddi voi dung moi pha lodng), thu duge
bang cach str dung dung moi pha loang twong ing. Ngoai ra, nhua ABS duoc sir dung lam vat
liéu co ban, va mau da dugc pha loding v6i timg dung mdi dugc phun mot 14n 1én vét liéu co ban
duoc dit thing dimg (chidu dai 1a 7,5 cm va chidu rong 14 3,5 cm) cach 20 cm khoi bé mit vat
lidu co béan bang cach sir dung binh phun c6 san trén thi truong. Sau do, lam kho vt li¢u trong

méy sdy ¢ nhiét do 110°C trong thoi gian 1 phut dé thu duoc mau thir nghiém ABS.
Thir nghiém chdng tinh dién (dién tré suét riéng bé mat)
Dién tr6 suét riéng bé mit sau khi didu ché mau thir nghiém

bién tré suét riéng bé mit (Yvudng) cua mau thtr nghiém san xuét duge do ¢ dién ap la
500V dugc dung voi mau thir nghiém ABS & nhiét do trong phong 1a 25°C va do 4m RH 50%,
bé‘mg cach st dung may do dién tr¢ suét cao Hiresta-UP va dau do URS, duoc san xuét boi

Mitsubishi Chemical Analytech Co., Ltd..

Bang 1 thé hién két qua do danh gia tinh chat chéng tinh dién cia mAu thtr nghiém duoc
didu ché & trén. Luu ¥ ring trong Bang 1 cach dién dat "hon" ¢6 nghia 1a gid tri 1 1x10" hodc

16m hon, va ky hidu "-" biéu thi ring cac muc danh gid khong dugc danh gia.
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Tinh chét chéng tinh dién (dién trdr sudt rieng bé mat) Qvuéng

Dung méi: nhur & trén (Nang d6 1,0%), VAt liéu coban: Nhra ABS (Bién &p &p dung 500V)

MG WFG Metanol Toluen IWEK.

Vidy1 | [MEMI[EHDG-S] 1 X108 | 2 X108 | 4X108 | 3 X108 | 8 X104

=]

108 2 X103 1 X108

[R]
W

Vi du 2 [MER] [Cum— S03] 10 W] 1 X109

idy3 | [2a][EHDG-3] 2 X108 | 3X108 | 3X108 | 4 X108 | 8 X 1010
Vidu4 | [2A][Cum—3503] 4 X109 | 2X1008 | 6108 | 2X1010| 9 X 1010
Vidys | [MEM]Dyi—-S03] 6 X 10 % 4 X103 EX 1010 4 X 1010 —

idus | [MEM][DE —S03] 9 X108 | 7X108 | 2X 11010 | 2 X109 —
Vidu7 | [2a1[1305-3] 5 X108 | 3X10¢% 3 X109 — 8 X 10 10

Vidiso 1 | [Ny, 4, 4,11 [TFST) 5 X100 | 1 X101 | 2X1011| hon 2 X 10 12
Vidio o | [Brmim] [TFST] 1X1010| 2X1010| 3X1010| 1 X1012| 2 X 1012
Vidso 51 [WiPPyr] [TFSI] 4X100] 2x1011] 3X101| 3X1011| hon
Ve al N—1805-5F 53X 1010 2X1010| 1 X101 | 2 xX1012| 2 X101
Vidiso 51 N—1308 6 X 1012 7xX1012| 1 X 1012 | hon 2 X 10 12

Trong bang 1, dung dich phu co thé duoc 4p 1én bé mit clia vat liéu co ban ma khong tao
ra bong bong. Khi so sanh cac vi du tir 1 dén 7 v6i cac vi du so sanh dbi véi mdi loai dung moi
httu co dugc st dung, héu hét cac gia tri cua vi du t6t hon so véi cac gia tri cua vi du so sanh, va
céc gié tri cta vi du 1a 1x10' hodic nhé hon trén tdng thé. Nguorc lai, hau hét cac gid tri cla vi
du so sanh tir 1 dén 5 12 1x10' dén 16n hon va thé hién cac gia tri bing s6 khong thda dang so
v6i cac vi du. O néng do cia dung dich, khong quan sat théy tinh dinh & trén bé mat ctia vat liéu

co ban sau khi ap dung dung dich phu, va do trong dugc duy tri theo quan st truc quan.
ViduB

Muéi lién két ion ctia céc vi du tir 8 dén 10 duogc thé hién trong bang 2 dugc diéu ché

ngoai vidu 1, 2, 5 va 6 va cac vi du so sanh tir 1 dén 5 duoc str dung trong vi du A dd mo ta ¢

trén.

Propylen glycol monometyl ete (MFG, duoc san xuét boi Nippon Nyukazai Co., Ltd.)
duogc sir dung 1am dung mdi pha lodng. Sau d6 cdc mau clia chét chéng tinh dién kiéu pht dugc
didu ché theo cach 1a c4c ndng d6 dung dich 12 0,1, 0,5, 1,0, 5,0, 10,0 va 20,0% (ty 18 khdi hugng
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dbi v&i dung mdi pha lodng) cho mdi vi du va vi du so sanh.

Béng cach str dung nhura ABS 1am vét liéu co ban, theo cach twong tu v6i vi du A néu
trén, thu dugc mau thir nghiém ABS bang cach sir dung mau c6 chét chéng tinh dién kiéu phi
dwoc d& cap & trén. Sau d6 tién hanh thi nghiém chéng tinh dién (dién trd suét riéng bé mat) &
dién ap 4p dung 1a 500V.

Két qua do danh gid tinh chét chéng tinh dién ctia mAu thir nghiém dugc diéu ché & trén
duoc thé hién trong bang 2. Trong bang 2, [PT-SO3] biéu thi anion para-toluen sulfonat. Nghia

cta "hon" va "-" trong Bang nay giéng nhu trong bang 1.

Béng 2
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10, tAt ca cac gia tri két qua t6t hon so véi cac gid tri cta vi du so sanh, va hau hét tt ca cac gia
#i Ia 1x10%° hodic nhé hon. Nguoc lai, hu hét cac gia tri trong vi dy so sanh tir 1 dén 5 1a 1x10"
én dén hon, va it & cac Vi du so sanh bidu hién gié tri kém so v6i cac vi du. Luu ¥ ring bé

mit ctia vat liéu co ban sau khi ap dung duy tri do trong truc quan trong tAt ca cac vi du.
ViduC

Mudi lin két ion ctia céc vi du tir 11 dén 18 duoc thé hién trong bang 3 dwoc diéu ché
ngoai cac vidu tur 1 dén 10 va vi du so sanh tir I dén 5 duge st dung trong vi du A va B da mo
ta & trén. Cac ky hiéu sau day trong bang 3 biéu thi cac chat sau day.

[LDEA]: cation N,N-bishydroxyetyl-N-laurylamoni

[MMA]: cation N-metyl-N-hydroxyetylamoni

[MDA]: cation N,N-bishydroxyetyl-N-metylamoni

Propylen glycol monometyl ete (MFG, dugc san xuit béi Nippon Nyukazai Co., Ltd.)
duoc str dung 1am dung méi pha loang. Céac mau ctia chét chdng tinh dién kiéu phu duoc diéu
ché sao cho nong do dung dich 12 0,1% (ty 1& khéi luong dbi véi dung mdi pha lodng) bi voi
mdi vi du va cac vi du so sanh.

Béng cach sir dung nhua ABS lam vat liéu co ban, theo cach tuong tw v6i truong hop cia
Vi du A dugc md ta & trén, thu duoc mAu thir nghiém ABS bang céch sir dung méu ciia chét
chéng tinh dién kidu phi dugc dé cap & trén, va tién hanh thir nghiém téc dyng chong tinh dién
(dién tré suAt riéng bé mit) & dién ap 4p dung 1a SO0V cho mdi mau.

Két qua do danh gia tinh chét chéng tinh dién ctia mau thir nghiém dugc diéu ché ¢ trén
duoc thé hién trong bang 3.

Bang 3
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Tinh chét chéng tinh dién (dién ré sut riéng bé mat) QAudng
Vatliéu oo ban: Nhya ABS (Pién ép 4p dung 500V)
Dung méi: MFG (Néng d6 1,0%)
Vidy 1 [MEM] [EHDG —S] 2 X 10 8
Vidu 2 [WEM] [Curn—503] 2 X 10 8
Vidu 3 [2a] [EHDG—5] 3 X 10 38
Vidu 4 [2a] [Cum—503] 2 X109
Vidy 5 [MENM] [Xyl - S03] 4 X 10 8
Viduy & [MERT [DB —508] 7 X 10 8
Vidu 7 [2al[1305-5] 3 X 10 8
Vidg 8 | [MEMI[1305-5] 1 X 10 9
Vidy 9 [MEM][PT—-303] 4 X 10 8
Vidy 10 IWMEM] [DOSS] 4 X 10 9
Vidu 11 [LDEA] [EHDG —S] 4 X 10 9
Vidu 12 (hard Al [Curm—SC3] 3 X 10 9
Vidu 13 D AT [Curm—S03] 7 X 10 8
Vidy 14 [2a] [PT—-S03 3 X 10 9
Vidy 15 [2a] xvl—503] 2 X110 9
Vidu 16 [2al DB —503] 3 X 10 9
Vidu 17 [2allCoss] 3 X 10 3§
Vidy 18 (DAl [Doss] 7 X 10 4
s;/'sgﬁh 1 [Ny, a, a, 1] [TFSI] 1 X 10 1
e 2| [Bmim] [TFSI] 2 X 10 10
o 3| IMPRy] [TFST] 2 X 10 1
oy 4| N-1805-5F 2 X 10 10
s(\)ﬁsgf\h 5 N—1305 7 X 10 12

R& rang tir cac két qua ctia bang 3, kha nang chong tinh dién ctia chét chéng tinh dién kiéu
pht cda cac vidu tir 1 dén 18 vuot trdi hon so véi kha ning chdng tinh dién & cac vi du so sanh.

Do do, da phat hién ra rang chét chng tinh dién kiéu phu c6 céc tinh chit chéng tinh dién
vuot trdi ¢ thé duge cung cip bang cach st dung mudi lién két ion duoc thé hién bang cong
thirc hoa hoc (1) va (2).
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Nhu trén, da phét hién ra réng viéc st dung mudi lién két ion c6 kha nang thu duoc chat
chéng tinh dién kiéu phii ma trong d6 dung dich phu kho tao ra bong bong, duy tri d6 trong sau
khi 4p dung va 1am kho, va dat duoc kha nang chéng tinh dién vuot troi.

Kha ning ing dung trong cong nghiép

Chét chdng tinh dién kiéu phti theo séng ché c6 thé duoc st dung, vi duy, trong viéc 4p

dung nham muc dich cai thién thAm my bai vi dat dugce kha ning chéng tinh dién vuot trdi trong

khi duy tri do trong déi voi vat lidu polyme.
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YEU CAUBAO HQ
1. Chét chéng tinh dién kiéu phii chira it nhét 12 mdt mudi lién két ion va dung mdi hitu co, trong

d6 it nhAt 1a mot mudi lién két ion duoc thé hién béng cong thire hda hoc (1) hodc (2) sau day:

R'—(0A),—O

O—wn—/0
O
R

(1)

trong do, trong cong thurc hoa hoc (1), R! 12 nhém alkyl mach théng, mach nhanh hoac
mach vong duoc thé hodc khéng dugc thé ¢6 tir 1 dén 30 nguyén tir cacbon, nhém aryl duoc

thé hodc khong duoc thé ¢6 tir 6 dén 30 nguyén tir cacbon hogdc nhom arylalkyl dugc thé hodc
khong dugc thé c6 tir 7 dén 31 nguyén tir cacbon;

A 13 nhém alkylen mach thing hoic mach nhanh ¢6 tir 2 dén 4 nguyén tir cacbon;
n 12 s6 nguyén bao gdm toan bd s6 nam trong khoang tir 0 dén 50; va

Q17 la ion amoni bac hai hodc ion amoni bac ba, va

O (2)

trong d6, trong cong thirc hda hoc (2), R? 1a nhom alkyl mach thing, mach nhanh hoac
mach vong duoc thé hodc khong duge thé ¢6 tir 1 dén 30 nguyén tir cacbon, nhém aryl dugc

thé hodc khong duoc thé ¢o tir 6 dén 30 nguyén tir cacbon hozic nhém arylalkyl dugc thé hoac

khéng dugce thé c6 tir 7 dén 31 nguyén tir cacbon;
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Q2" 1a ion amoni b4c hai hogc ion amoni bac ba; va
dung méi hitu co thudce glycol ete.

2. Chét chéng tinh dién kidu phu theo diém 1, chit ndy chira mudi lién két ion dugc thé hién

bang cong thirc héa hoc (2).

3. Chét chéng tinh dién kiéu phii theo diém 2, trong d6 R? trong cong thirc héa hoc (2) 1a nhom

arylalkyl dugc thé hodc khong duogc thé c6 tir 7 dén 31 nguyén tir cacbon.
4. Cht chdng tinh dién kiéu pht theo diém 1, trong d6 Q17 va Q2* 14 ion amoni bac hai.
5. Chét chéng tinh dién kiéu phii theo diém 1, trong d6 Q1* va Q2" chira nhém hydroxy.

6. Chét chdng tinh dién kidu phu theo diém 5, trong d6 Q1* va Q2* ¢6 thanh phan ctia nhém

hydroxyetyl dugc lién két véi nguyén tir nito.

7. Chét chéng tinh dién kiéu pht theo diém 2, trong d6 anion tao muéi lién két ion dugc thé hién
bang cong thiic hda hoc (2) 1a anion cumen sulfonat, anion xylen sulfonat, anion dodexylbenzen

sulfonat, anion para-toluen sulfonat hodc anion dioctyl sulfosucxinat.

8. Chét chéng tinh dién kiéu phu theo diém 6, trong d6 Q1% va Q2" 1a cation N,N-dietyl-N-
hydroxyetyl amoni, cation N-metyl-N-hydroxyetyl amoni, cation N-etyl-N-hydroxyetyl amoni

hoéc cation N,N-bishydroxyetyl-N-metyl amoni.

9. Chét chéng tinh dién kiéu phu theo diém 1, trong d6 glycol ete 1a mot hodc nhiéu loai glycol
ete etoxyl héa duoc chon tir nhém gdm c6 etylen glycol monometyl ete, dietylen glycol
monometyl ete, trietylen glycol monometyl ete, polyetylen glycol monometyl ete, etylen glycol
monopropyl ete, dietylen glycol monopropyl ete, etylen glycol monoisopropyl ete, dietylen
glycol monoisopropyl ete, etylen glycol monobutyl ete, dietylen glycol monobutyl ete, trietylen
glycol monobutyl ete, polyetylen glycol monobutyl ete, etylen glycol monoisobutyl ete, dietylen

glycol monoisobutyl ete, etylen glycol monohexyl ete, dietylen glycol monohexyl ete, etylen
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glycol mono-2-etylhexyl ete, dietylen glycol mono-2-etylhexyl ete, etylen glycol monoalyl ete,
polyoxyetylen monoalyl ete, etylen glycol monophenyl ete, dietylen glycol monophenyl ete,
polyoxyetylen monophenyl ete, etylen glycol monobenzyl ete va dietylen glycol monobenzyl
ete.

10. Chét chéng tinh dién kiéu phu theo diém 1, trong d6 chat chéng tinh dién kiéu pht 1a dung
dich phu; va ham lugng cua muébi lién két ion trong dung dich phti nim trong khoang tir 0,1 dén

20 phén theo khdi lugng ddi véi 100 phan theo khdi lwong clia dung mdi hitu co.

11. Phuong phép san xuét vat liéu polyme chéng tinh dién bao gdm budc ap chét chéng tinh
dién kiu phu theo diém bét ky trong s cac diém tir 1 dén 10 1én bé mat cta vt lidu polyme.
12. Phuong phap san xudt vét liéu polyme chéng tinh dién theo diém 11, trong d6 vat liéu
polyme la nhyra déo nhiét.

13. Phuong phép san xuit vat liéu polyme chbng tinh dién theo diém 11, trong d6 vat liéu
polyme 1a nhua ABS.

14. Vat liéu polyme chéng tinh dién, trong d6 chét chéng tinh dién kiéu pha theo diém bat ky
trong s cc diém tir 1 dén 10 duoc ap 1én do.

15. Vat liéu polyme chéng tinh dién theo diém 14, trong d6 vat liéu polyme dugc duc thanh vat
pham nhura déo nhiét.

16. Vit liéu polyme chdng tinh dién theo diém 14, trong d6 vt lidu polyme dugc dtic thanh vat
phém nhua ABS.

17. Vat liéu polyme chéng tinh dién theo diém 14, trong d6 vat liéu polyme dugc duc thanh vat

phim vét liéu polyme duoc dic ¢6 dién tré sut riéng bé mit (Q/vudng) 14 1x10'° hodc nho hon.





