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(57) Sang ché dé cap dén thé phan tan 6n dinh cta vi nang béng chat déo amino tich dién

am trong ché pham chét tay rira khong tao huyén phu chira cht hoat dong bé mit anion. Vi

nang ndy dugc phén tan 6n dinh boi polyampholyt cation ma dugc gan trong vo cua vi

nang. Cu thé, sang ché dé cip dén ché pham chat thom dugc bao boc va phuong phap san

xuat ché phém chat thom duoc bao boc nay.
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Linh vuc ky thuat dwoc de cap
Sang ché dé cap dén thé phan tan ctia cac vi nang 16i-vo, va cu thé hon dé
cap dén viéc lam on dinh thé phan tan vdi sy c6 mat cua chat hoat dong bé mat

anion.

Tinh trang ky thuit ciia sang ché

Viéc két hop chit thom duoc bao boc trong san pham tiéu dung, nhu san
phdm chim séc gia dinh, san phim cham séc c4 nhan, va san pham chim séc vai
13 d4 biét. Chat thom dugc bao boc vi cac 1y do khac nhau. Cac vi nang c6 thé co
1ap va bdo vé& cic thanh phan chat thom khoi méi trudng tao huyén phi bén
ngoai, nhu nén san phim tiéu ding, trong d6 ching c6 thé 1a khéng twong hop
hoic khong 6n dinh. Chiing ciing dung dé tro gitup viéc lang phu cac thanh phan
chit thom 1én cac mit nén, nhu da, toc, vai hodc bé mat do gia dung cung.
Chung ciing c6 tic dung nhu phuong tién kiém soat su giai phéng chat thom
theo khong gian thoi gian.

Nhua rén nhiét 13 moi trudng bao boc chung déi véi cac ché pham chat
thom. Céc vi nang 18i-vé dugc tao ra tir nhua chit déo amino, nhua polyure,
nhya polyuretan va cac hdn hop ciia chiing thuong hoan toan chéng ro ri khi
duogc phan tan trong mdi truong tao huyén phi nudc, ngay ca trong mdi truong
tao huyén phu nudc chira chét hoat dong bé mit. Hon nita, khi duoc két hop
trong cac san phém tiéu dung, nhu nudc gidt hodc nudc xa, ching tao ra cac uu
diém chit thom ma khéng thé dat dugc tir chit thom dugc két hop truc tiép
trong cac san phim nay.

Dic biét ddi vai cac san phdm tiéu dung trong subt hodc trong md, nhu
cac chat téy ria long hoac dau g01 nhét dinh, yéu cau chinh d6i véi viéc st dung
vi nang d6 14 chiing can phan tan tt trong san phim va khéng tao ra cac khéi

két tu ma co thé nhin thdy bang mét thuong.
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Céch thong thudng dé tranh két tu vi nang 1 st dung chét tao huyén phu,
vi chuyén dong Brown clia vi nang bi can trd va kha ning hai vi nang gip nhau
va két tu duoc giam manh trong méi trudng tao huyén phu.

Tuy nhién, chat tiy rira 16ng khong tao huyén phu, nhu cic dang san
pham lidu don vi ctia chét tiy rira 16ng da biét 13, d6i khi duoc goi 1a “tui” hodc
“day chét 16ng”, dac biét cd hién tuong tach pha nhu vay, va céc chit ma 1a
trong subt hozc trong md 14 cac san pham dic biét cé van dé, trong d6 két hop
cac ché phdm chit thom duoc bao boc. Su két tu vi nang c¢6 thé xuit hién trong
cac san pham nay khi bao quan. Piéu nay lam giam dic tinh cta san phdm, giy
ra cic van dé trong viéc xir Iy va/hodc tao ra bé ngoai nhin thdy cta san pham
khong hip din véi ngudi tiéu dung, 13m cho nhin giéng nhu bi hong.

Can c6 cac phuong phap va ché phdm dé két hop chat thom duoc bao boc
trong chét tdy rira 16ng khong tao huyén phu, va cu thé cac chat tay rira long ma
duoc dy tinh dé duge st dung lam chét don trong dang tdi chtra lidu don vi.

BAt ngd 1a ngudi ndp don di tim ra ché phim vi nang 16i-vé méi ma c6
thé duoc két hop trong 16p nén chit tay rira 16ng khong tao huyén phu, gin nhu
khong tao ra cac khoi két tu nhin théy duoc, d6 6n dinh két tu caa ché phém Vi

nang 18i-v6 duoc cai thién bai polyampholyt cation dugc gan trong vé vi nang.

Ban chat k§ thuit cha sang ché

Theo khia canh thr nhét, sang ché d& xuét ché phém chéat thom duogc bao
boc bao gdm it nhat mét vi nang 16i-vé bang chat déo amino tich dién am duoc
phan tan trong moi trudong phan tan chira nudc, vo cla vi nang 16i-vo ¢ gin
trong d6 mot polyampholyt cation.

Sang ché con dé xuit ché phdm chit thom duoc bao boc néu trén, trong
d6 it nhat mot vi nang phan tan cé dién thé zeta khoang -25 mV hodac thép hon,
vi du ndm trong khoang tir -25 mV dén -80 mV; tot hon néu nim trong khoang

tr -35 mV dén -60 mV.
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Theo mot khia canh khac, sang ché d& xuét san phém chét téy ria 1ong
khong tao huyén phu chtra chit hoat dong bé mat anion, chtra ché phém chét
thom dugc bao boc duoc xac dinh ¢ day va chét hoat dong bé mit anion.

Theo mot khia canh khac, sang ché d& xuét san phdm chat tdy rira 16ng
néu trén dugce boc trong mang tan trong nudc hoac phan tan trong nude.

Theo mot khia canh khéc, sang ché dé xuat phuong phap 1am giam hodc
loai bo su két tu clia cac vi nang 15i-v6 bang chat déo amino trong san phdm chat
tay rira 1ong khong tao huyén phu chtra chit hoat dong bé mit anion, va cu thé
san pham chat tiy rira 1ong trong dang lidu don hodc dang tui, phuong phap nay
bao gom budc gin polyampholyt cation trong cac v cia cac vi nang 101-vo.

Theo mot khia canh khac, sang ché d& xuit phuong phap san xuét ché
pham chat thom dugc bao boc nhu néu trén, phuong phap nay bao gdm cac
budc:

i) tao ra huyén phi dic chta it nhit mot vi nang 15i-vo bang chét déo
amino dugc phan tan trong moéi truong phan tan chira nudc; va

ii) b6 sung vao huyén phu dic nay polyampholyt cation, san phim ngung
tu so bo amino-aldehyt va chét 1ién két ngang, trong cac diéu kién dé tao ra chét
nén duoc lién két ngang ciia nhua chit déo amino quanh it nhat mét vi nang 15i-
vo bang chat déo amino, trong d6 polyampholyt cation duoc gén trong chét nén
nay.

Cac khia canh va phuong 4n nay va khéac ciia sang ché s& duoc mé ta

thém dua vao phan mo ta chi tiét sang ché dudi day.

M0 ta chi tiét sang ché

Céac vi nang 18i-vo bang chit déo amino thong thudong, nhu vi nang
melamin-formaldehyt, dugc tich dién am. Thé phan tadn cua vi nang nhu vay
trong dung dich dém kali dihydrophosphat/natri hydrophosphat & d6 pH = 7, cé

mat do ion 7-10™*mol/l, thuong cd dién thé zeta nim trong khoang tur -35 mV
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dén -80 mV, t6t hon néu ndm trong khoang tir -40 mV dén -70 mV, t&t hon nita
néu nam trong khoang tir -50mV dén -60 mV.

D3 biét rang vi nang nhu vy c6 thé duoc két hop trong méi trudong chua
chét hoat dong bé mit, nhu cac ché phim nudc x4 vai, khong ¢ cac dau hiéu
két tu nhin thay duoc bt ky.

Do d6, ngudi nép don di bat ngd thdy ring thé phan tan cla cic vi nang
18i-vo bang chat déo amino tich dién 4m thé hién xu huéng dang lo ngai vé cac
ddu hiéu két tu nhin thiy dugc khi duoc két hop trong cdc nén chét tdy rura
khong tao huyén pht chil yéu chira cic chét hoat dong bé mit anion. Ngudi ndp
don da thay rang diéu nay 13 dic biét & rang trong cac nén chit tiy ria nay
thuong duoc sir dung & dang tai theo lidu don vi: Xu hudng nay 13 dic biét rd
rang trong cic nén khong tao huyén pht dang nuéc trong, trong sudt hodc hoi
m& thuong duge st dung trong dang tdi ndy. Su nhin thdy nay 12 bit ngd vi
nguoi c6 hiéu biét trung binh trong linh vuc k§ thuat nay sé du tinh ring cac vi
nang 18i-vo tich dién 4m va cac chat hoat dong bé mit anion s& tuong tich hoan
todn va rang vi nang tich dién am s& phan tan d& dang trong mdi trudng giiu
chét hoat dong bé mit anion nhu vay.

Nguoi nép don di thiy rang hién tuong két tu ngoai du tinh nhu vay c6
thé dugc giam hoic loai bo bang cach gin cac polyampholyt cation trong vé cua
cic vi nang 18i-vdé tich dién &m nhu vAy. Cu thé, bang cach st dung
polyampholyt cation, hién tugong két tu, nhu két bong hoac két khdi, caa céc vi
nang 13i-vé trong qua trinh bao quan san pham chat tiy rira khong tao huyén phu
chira chat hoat dong bé mat anion chta cac vi nang dugc ngan chan. Hon nita,
dac tinh mui ciia ché phadm chit thom dugc bao boc chira cac vi nang 13i-vo
duoc cai bién nay khong bi tac dong bat loi, hodc tham chi ¢6 thé duoc cai thién
bang cach két hop polyampholyt cation trong v6. Thiy ring polyampholyt
cation dwgc gan c6 thé 1am ting tinh twong hop cua thé phan tan cua cac vi nang

161-v¢ tich dién am trong moi trudong chira chét hoat dong bé mat anion nhu vay
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13 ddc biét bat ngd va nguoc véi suy nghi cua ngudi co hiéu biét trung binh
trong linh vuc k¥ thuat nay.

Nhu duoc st dung & day, thuat ngit “duoc gin” hodc “gin” khi dé cap
dén polyampholyt cation nghia 13 polyampholyt nay, it nhat mot phan, dugc bay
vat 1y trong chit nén cua nhua chit déo amino duoc lién két ngang ma dugc tao
ra quanh vi nang 161-vé da tao ra.

Bét ngo 12 ngudi ndp don di thay rang polyampholyt cation di gin 13 hiéu
qua trong viéc ngan chin su két tu cua cac vi nang 16i-vo bang chat déo amino
trong cac nén chét tay rira néu trén.

Hon nita, sy xur Iy thong thudng huyén phu dic vi nang 16i-v6 bang chat
déo amino bang chét tro gitp ling pht cation 14 khong hiéu qua trong viéc giam
hién tuong két tu d3 thay.

Mirc polyampholyt cation gin duoc sir dung trong viéc tao ra cic vi nang
16i-vo dé 1am giam hodc loai bé cac déu hiéu két tu nhin thay duoc 13 khong dic
biét quan trong, va co thé nim trong khoang tur 0,01 dén 5% khéi luong, dua
trén tong khéi luong cia huyén phu dic (trc 13 khdi luong cla vi nang va mbi
trudng phan tan). Tuy nhién, dé giam tac dong tiéu cuc c6 thé cé bat ky 1én dic
tinh ctia vi nang, nhu do 6n dinh 10 i, wu tién sir dung cac mirc polyampholyt
cation cang thp cang tt, va ngudi ndp don da thiy rang hién tuong két tu co
thé duge loai bd hodc duoc giam mot cach hi€u qua ngay ca khi st dung cac
muc polyampholyt cation thap khoang 0,5% khéi luong.

Thuat ngit “khéng tao huyén pht” nhu dugc st dung & day dbi voi nén
chét tay rira dé cap dén nén chat ty rira ma khong thé hién dinh do nhét bat ky
va/hodc mirc giam dod nhét dang ké bét ky, vi du bai 16n hon 5Pa.s, hodc boi 16n
hon 10Pa.s, khi chiu su tiang téc d6 cat ndm trong khoang tir 0,01 dén 0,1 s, va
trong d6 gia tri cta d6 nhét trong khoang téc do cat nay thdp hon 10 Pa.s, cu thé
hon thép hon 5 Pa.s & 25°C, khi dugc do trén thiét bi luu bién chuan, vi du
ThermoHaakeRheostress 1 (c6 phan mém RheoWin 4.20.0004, c6 bd do P60 Ti

L tAm-tdm duoc 1am 6n nhiét).
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Céc thuat ngit “két bong” va “két khdi” duoc st dung & trén 1a cac thuat
nglt dugc cong nhén trong k¥ thuat. Két khéi dé cap dén hién tugng nho dé vi
nang tao ra cac khéi két tu 1ong dao nguoc dugc ma cé thé duoc phan tan lai
bing cach 4p dung tac dong vat Iy, nhu lic hodc tron. Mit khéc, két bong dé cap
dén su tao thanh khdi két tu ma khong thé duoc phan tan lai bang cich 4p dung
tac dong vat 1y, nhu 14¢ hodc tron.

Nhu néu trén, sang ché dé cap dén giai phép dé phan tan 6n dinh céc vi
nang 16i-vd bang chat déo amino tich dién am trong cac nén chét tiy ria nhat
dinh chaa cac chit hoat dong bé mit anion, nhu cac loai dugc sir dung & dang
tai chtra lidu don vi, giai phap nay duoc thuc hién bang cach gin polyampholyt
cation vao cac vé cua cac vi nang 161-vo.

Trong cac thuét ngit theo sdng ché, cac vi nang chét déo amino tich dién
am la vi nang nhu vdy mang dién am thuc, ma co thé duoc dinh lwong bang cach
do dién thé zeta ctia né theo cach da biét thuc té. Dién thé zeta cta cac vi nang
13i-v6 theo sang ché trong dung dich dugc tao dém thuong it nhit khoang -25
mV, va tét hon néu it nhit khoang -30 mV, va t&t hon nita néu it nhat khoang -
35 mV.

Nhu duge ngudi c6 hiéu biét trung binh trong linh vuc k§ thuét nay biét
15, “dién thé zeta” (€) 1a s§ do dién thé tinh dién biéu kién dugc tao ra bdi cac
d6i tuong tich dién bat ky trong dung dich hozc huyén phu, khi duoc do bang
cac k¥ thuat do riéng. Su ban lun chi tiét v& co s& 1y thuyét va tinh thich hop
thuc té cia dién thé zeta c6 thé duoc thiy, vi du, trong “Zeta Potential in Colloid
Sciences” (Robert. J. Hunter; Academic Press, London 1981, 1988). Dién thé
zeta cua doi tugng duoc do & khoang cach nao do tu bé mit cua ddi tuong va
thuong khong bing va thp hon dién thé tinh dién & bé mit clia chinh né. Tuy
nhién, gia tri cia nd tao ra s6 do thich hop vé dung luong cia ddi tuong dé thiét
1ap cac tuong tac tinh di€n vdi céac d6i twong khac c6 trong thé phan tan, nhu
chét hoat dong bé mat, chat da dién phan va bé miit. Trong truong hop nay, dién

thé zeta ctia cac vi nang 18i-vd dugc do bang nhiéu xa laze. Thiét b thich hop dé
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do thong sb nay 13 Zetasizer Nano Z san phdm cta Malvern Instruments SARL
¢6 Malvern Capillary Cell DTS 10.70. Tru6c khi do, huyén phu chira vi nang
duoc xtr Iy nhu sau: thé phin tan cha vi nang dugc tao ra theo phuong phap
cta sang ché duoc loc, va vi nang duogc rira 5 1an bang nudc ct va lai duoc phan
tan trong nudc cat. 2g thé phan tan nay duoc bd sung vao 8g dung dich dém kali
dihydro phosphat/natri hydrophosphat & d6 pH 7, tuong Ung vé1 mat do ion
7-10™*mol/l. Laze c6 buéc séng 633nm dugc st dung dé do.

Polyampholyt cation hitu dung trong sang ché 13 copolyme mang cac
nhém chuc cation hodc mang cac nhém chiic co thé tao ra cc cation trong cic
diéu kién ma duoc st dung trong sang ché. Polyampholyt cation ciing c6 thé
chira cac nhém chirc anion, hodc cac nhom chirc ma cé thé tao ra cac anion
trong cac diéu kién ma dugc swr dung trong sang ché, v&i didu kién 1a
polyampholyt cation c6 dién tich tich duong thuc trong cac didu kién ma duoc
str dung trong sang ché.

Theo mot phuong an, polyampholyt cation theo sang ché 13 copolyme
ludng tinh, ma mang mdt hoac nhiéu nhém chire cation, va/hodc cac nhém chirc
ma c6 thé tao ra cac cation trong cac diéu kién ma duoc st dung trong sang ché;
va cac nhém chic anion, va/hodc cac nhém chic ma cé thé tao ra cic anion
trong cac diéu kién ma duogc sir dung trong sang ché. Polyampholyt cation ciing
c6 thé chira cac nhom chirc khong ion.

Cac nhom chirc ¢d mit trén cac monome tur d6 copolyme dugc tao ra, va,
néu khong von ¢ anion hodc cation, ¢6 thé duoc cai bién dé 1 nhu vay, sau khi
polyme héda. Boi vay, nhom chire cation thu dugce tir monome cation; nhom chirc
tao ra cation thu dugc tor monome chira nhém chirc ma cé thé c6 mat & dang
cation; nhdm churc tao ra anion thu duogc tir monome chtra nhom chirc ma cé thé

c6 mat & dang anion; va nhém chtrc khong ion thu dugc tr monome khong ion.

Theo mot phuong an, monome mang nhdm chuc cation c6 thé dugc chon

tr nhom bao gém nhém chtce nito duge thé bdén bac, nhu alkyl va alyl amin bac
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mot, bac hai va bac ba duoc thé bdn bac, pyridin dugc thé bén bac, imidazol
duoc thé bdn bac, pyrolidin dugc thé bdn bac, hoic phospho dugc thé bdn bac,
luu huynh dugc thé ba bac va nhém tuong tu. Cu thé, tt hon néu cic monome
cation nhu vy duoc chon tir nhém bao gdm dimetylaminoetyl acrylat dugc thé
bén bac (ADAME), dimetylaminoetyl metacrylat dugc thé bdn bac
(MADAME), diallyidimetylamoni clorua, dimetyldiallyl amoni clorua
(DADMAC), acrylamidopropyltrimetylamoni clorua (APTAC),
metacrylamidopropyltrimetylamoni clorua (MAPTAC),
metacryloylaminopropyllauryl-dimoni clorua, va vinyl pyridin duoc thé bdn bac.

Theo mot phuong an wu ti€én, monome cation dugc chon tir DADMAC va
MAPTAC.

Theo mot phuong an, cac nhom chirc tao ra cation ¢ thé tao ra cac cation
trong cac didu kién do pH xéc dinh.

Theo mot phuong 4n, cac nhém chiic tao ra cation c6 thé tao ra cac cation
& do pH bang 8 hoic thip hon, 7 hodc thip hon, 5 hodc thip hon. Cac nhém
chirc tao ra cation thich hop bao gdm nhung khéng chi giéi han & cac monome
vinyl, allyl, acrylic va metacrylic mang cic amin cé thé proton héa, nhu cac
amin bac mot, amin béc hai va amin oxit; N,N-dimetylaminoalkyl metacrylat,
vinyl pyridin, vinyl amin, allyl amin, vinyl imidazolin, vinyl imidazol,
alkoxysilan c6 nhdm chirc amino, va macrome polyetylenimin.

Theo mot phuong an, cac nhom chirc tao ra anion cé thé tao ra cac anion
trong cac diéu kién do pH xéc dinh.

Theo mot phuong an, cac nhom chirc tao ra anion ¢6 thé tao ra anion & do
pH béng 4 va cao hon, vi du 5 hodc cao hon, hodc 6 hoac cao hon, hoac 7 hoac
cao hon. Cac nhém chitc ma co thé tao ra cac anion cé thé thu dugc tir cac
monome dugc chon tir nhém bao gdm monome trén co s& acrylic, bao gém axit
acrylic, axit metacrylic, axit itaconic, axit crotonic, axit maleic, va axit fumaric.

Monome trén co s¢ acrylic cling c6 thé la muoi tan trong nudc bat ky cia cac
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nionome nay; trong dé tdt hon néu mudi 12 mudi cua kim loai kiém, mudi kim
loai kiém thd hodc mubi amoni.

Céc monome axit manh ma cé thé tao ra cac anion & d6 pH thép hon, vi
du & d6 pH bé‘mg 3 va cao hon, 2 va cao hon, hodc 1 va cao hon, nhu vi du cac
monome v64i axit sulfonic hodc nhém chuc loai axit phosphonic nhu axit 2-
acrylamido-2-metylpropan sulfonic, axit vinylsulfonic, axit vinylphosphonic,
axit allylsulfonic, axit allylphosphonic, axit styren sulfonic, cling c thé duoc st
dung.

Theo mot phuong an wu ti€n, monome anionic la axit acrylic hodc axit
metacrylic.

Nhom chirc khdng ion ¢ thé thu duoc tir monome khong ion duoc chon
tir nhém bao gdm monome vinyl tan trong nudc, va cu thé hon 13 acrylamit,
metacrylamit, N-isopropylacrylamit, N,N-dimetylacrylamit, N-metylolacryl-
amit, N-vinylformamit, N-vinyl axetamit, N-vinylpyridin va N-vinylpyrolidon.

Theo mét phuong an uu tién, monome khong ion 1a acrylamit.

Theo mot phuong an ciia sang ché, polyampholyt cation chtra nhém chirc
cation hodc nhém chirc tao ra cation véi lugng nam trong khoang tir 1 dén 99%
mol; va nhém chirc tao ra anion vdi lugng nam trong khoang tir 1 dén 99% mol.

Theo mét phuong 4n cu thé hon, polyampholyt cation c6 thé 14 trime chira
nhém chire cation hodc nhém chirc tao ra cation véi lugng nam trong khoang tir
1 dén 99% mol; nhém chuc tao ra anion véi lugng nam trong khoang tir 1 dén
99% mol va nhom chirc khong ion vé6i lugng ndm trong khoang tir 0 dén 50%
mol.

Theo mdt phuong 4n cta sang ché, polyampholyt cation chtta nhém chic
cation hodc nhém chirc tao ra cation véi lugng nam trong khoang tir 2 dén 99%
mol, tét hon néu tir 30 dén 95% mol, va tot hon nita néu tir 60 dén 90% mol va

nhém chuc tao ra anion véi luong ndm trong khoang tir 1 dén 98% mol, t6t hon

néu tr 5 dén 70% mol, tét hon nita néu tr 10 dén 40% mol; va nhém chic

-10-
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khong ion v6i lugng nim trong khoang tir 0 dén 50% mol va tét hon néu tir 0,1
dén 5% mol.

Theo mét phuong 4n cia sang ché, nhém chiic cation khong phu thudc
vao do pH.

Theo mdt phuong an ciia sang ché, nhém chirc cation 1a cic nhém amoni
thé bén lan.

Theo mot phuong an cu thé, polyampholyt cation dugc tao ra tr monome
cation chira cdc nhém amoni thé bdn 14n va monome ma c6 thé tao ra cac nhém
chtrc tao ra anion, cu thé hon 12 monome ma dugc dua trén axit acrylic, axit
metacrylic hodc dan xuat ctia né.

Theo mdt phuong 4n cu thé hon, polyampholyt cation 1a copolyme cta
axit acrylic hodc axit metacrylic va dimetyldiallyl amoni clorua (DADMAC),
nhu polyquaterni-22 (s6 ding ky CAS 53694-17-0), hodc copolyme cla axit
acrylic hodc axit metacrylic va metacrylamidopropyl-trimetylamoni clorua
(MAPTAC).

Theo mdt phuong an cu thé hon, polyampholyt cation 14 trime dugc tao ra
tir monome axit acrylic, DADMAC, polyquaterni-39 (s6 ding ky CAS 25136-
75-8) hodc MAPTAC monome va acrylamit monome, nhu polyquarteni-53 (sb
dang ky CAS 53 84647-38-1).

Theo mot phuong an, copolyme axit acrylic/DADMAC, va t6t hon 14
trime, duoc tao ra bang cach cho 1 duong lugng mol monome axit acrylic phan
Gmg voi 1 dén 4 duong luong mol monome DADMAC (vi du Merquat 281), cu
thé hon 1 duong lugng mol monome axit acrylic phan tng véi 1 dén 2,5 duong
luong mol monome DADMAC, va t6t hon nita 13 1 duong luong mol monome
axit acrylic phan tng v6i 1 dén 2 duong lugng mol monome DADMAC.

Theo moét phuong an, copolyme axit acrylic/MAPTAC, va t6t hon 13
trime, duoc tao ra bé“mg cach cho 1 dén 2 duong lugng mol monome axit acrylic
phan ung véi 4 duong lugng mol monome MAPTAC, t6t hon nita néu 1 duong

lugng mol monome axit acrylic phan tng véi 4 duong luong mol monome
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MAPTAC va van tét hon nita néu 1,6 duong lugng mol monome axit acrylic
phan Gng vdi 4 duong luong mol monome MAPTAC.

Theo mot phuong 4n cua sang ché, copolyme c6 khéi lwong phan tir it
nh4t 100000 g/mol, va tét hon néu it nhat 500000 g/mol.

Polyampholyt cation cé thé duoc diéu ché bang cach sir dung cac phuong
phap polyme hoa dugc nguoi cd hiéu biét trung binh trong linh vuc k¥ thuat nay
biét r5. Cac phuong phap polyme héda ndy bao gdém polyme héa dung dich;
polyme héa gel; polyme héa chat két tua; polyme héa nhil tuong ngugc; polyme
hoa nhil trong chtra nuée; polyme héa huyén phi; va polyme héa mixen.

Polyampholyt cation c¢6 thé duoc lién két ngang bai it nhat mot chat lién
két ngang, chat lién két ngang nay co thé duoc chon tir nhém gébm cac monome
chua bdo hoa etylen (c6 it nhat hai nhém chirc chua bdo hoa nhu vi du vinyl,
allyl, va acrylic), va cac hop chét c6 cac nhém chirc epoxy. Vi du, céc chat lién
két ngang nhu vy bao gdm metylen bisacrylamit (MBA), triallyamin va
polyetylen glycol diacrylat. Theo cach khac, cac chat khoi mao 1én nhu
polyperoxit, hop chét polyazo va chét da chuyén nhu polyme polymercaptan cé
thé dugc sir dung.

Polyampholyt cation c6 thé 1a polyme ngang.

Nhu di néu trén, ché phdm chat thom dugc bao boc theo sang ché co thé
duoc két hop trong cac nén chit tiy rira 1ong nhat dinh chta céc chat hoat dong
bé mit anion ma khong xuét hién cac ddu hiéu két tu nhin thiy duoc clia céc vi
nang 101-vo.

Ché phém chét thom duoc bao boc néu trén duogc du tinh 13 duge phéan tén
trong nén chét tay rira khong tao huyén ph.

Nén chét tdy rtra khong tao huyén phu co thé 1a nén chét tiy rira dic va
dic biét 12 nén chét tay rua dic thuong duoc sir dung & dang tii chira lidu don vi
nhu duoc mé ta chi tiét hon dudi day. Chat tiy rira c¢6 thé 1a chét tiy rta 1éng
trong subt, md hoic nudc trong. Tuy nhién, cac nén khong tao huyén phu mo

duc hodc trong mo cling c6 thé dugc sir dung.
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Theo mdt phuong 4n khac, huyén phu dic c6 thé duoc phén tan trong nén
chét tdy rora ma 13 dau goi, sita tdm, x4 phong 1éng hodc san pham ép dun, nhu
san pham xa phong ép dun.

Céc vi du v& nén chét tdy rira thich hop dugc thay trong: Formulating
Detergents and Personal Care Products: A guide to Product Development, cua L
Ho Tan Tai, ISBN 1-893997-10-3 xuét ban béi AOCS Press. Ciing véi tap 67
cua the Surfactant Science Series Liquid Detergents ISBN 0-8247-9391-9
(Marcel Dekker Inc), cling nhu trong tai liéu sang ché, vi du cac béng doc quyén
sang ché MY ssau: 5929022; 5916862; 5731278; 5470507; 5466802; 5460752;
va 5458810.

Nén chét tiy rira trong d6 ché phdm chét thom dugc bao boc theo sang
ché cin duoc phan tan bao gdm chét hoat dong bé mit anion, va tiy ¥ chét hoat
dong bé mat khong ion, va cac hdn hop cia ching.

Céac chéit hoat dong bé mat anion thong thuong bao gdm natri lauryl
sulfat, natri laureth sulfat, natri trideceth sulfat, amoni lauryl sulfat, amoni
laureth sulfat, kali laureth sulfat, alkyl benzen sulfonat mach thang, natri tridexyl
benzen sulfonat, natri dodexyl benzen sulfonat, natri xylen sulfonat,
monoetanolamin lauryl sulfat, monoetanolamin laureth sulfat, trietanolamin
lauryl sulfat, trietanolamin laureth sulfat, lauryl sarcosin, cocoyl sarcosin, natri
lauryl sarcosinat, natri lauroyl sarcosinat, trietylamin lauryl sulfat, trietylamin
laureth sulfat, dietanolamin lauryl sulfat, dietanolamin laureth sulfat, lauric
monoglyxerit natri sulfat, amoni cocoyl sulfat, amoni lauroyl sulfat, natri cocoyl
sulfat, natri lauroyl sulfat, natri cocoyl isethionat, kali cocoyl sulfat, kali lauryl
sulfat, monoetanolamincocoyl sulfat, monoetanolamin lauryl sulfat,
trietanolamin lauryl sulfat, C5—-C17 axyl-N-(C1-C4 alkyl) glucamin sulfat, C5—
C17 acyl-N-(C1-C4 hydroxyalkyl) glucamin sulfat, natri hydroxyetyl-2-dexyl
ete sulfat, natri metyl-2-hydroxydexyl ete sulfat, natri hydroxyetyl-2-dodexyl ete
sulfat, natri monoetoxyl hoa lauryl alkyl sulfat, C12—-C18 alkyl sulfonat, C12—

C18 ruou sulfat dugc etoxy hoa hodc mach théng tu nhién va phan nhanh, C12—
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C18 ruou sulfat duoc etoxy hoa hodc mach thang tu nhién va phan nhanh etoxy
héa va cac hdn hop cua chung. Cac chit hoat dong bé mit anion néu trén ciing
c6 thé dugc sir dung & dang axit khong dugc trung hoa cua ching. Mirc cia cac
chét hoat dong bé mit anion trong cac chét téy rua léng ma co thé duoc xem 14
mdi trudng phan tan thich hop cho céc vi nang 13i-vo theo sang ché nam trong
khoang tir 1% khéi luong dén 40% khdi luong, tét hon nita néu tir 5% khdi
luong dén 35% khdi luong.

Trong cac nén chét tdy rira khong tao huyén phu, dic biét 1 thich hop
trong ngtr canh cua sang ché, mic cta cac chat hoat dong bé mit anion thuong
nam trong khoang tir 5% khéi lugng dén 15% khdi luong.

Chét hoat dong bé mat khong ion thong thudng bao gdm C6-C24 alkyl
etoxylat c6 khoang tir 1 dén 12 don vi etylen oxit. Mach alkyl ctia rugu béo ¢
thé 13 mach théng hoac mach nhéanh, badc mdt hodc bac hai, va thudong chira tu
khoang 6 dén 22 nguyén tir cacbon. Cac vi du khac vé chit hoat dong bé mit
khong ion bao gdm céc san phim ngung tu clia cac axit béo véi cac glucamin,
nhu C12-C16 akyl N-metyl glucamit, va/hoic san phidm ngung tu clia cac axit
béo voi cac amin duge etoxy hda; C10-C20 alkyl mono- hodc di-alkanolamit,
trong d6 nhom alkyloxy c6 tir 1 dén 3 nguyén tir cacbon, C10-C20 alkyl mono-
hodc di-alknolamit ¢ nhém polyoxyalkylen trung gian c6 tir 2 dén 20 nhém
alkylenoxit gitta nhom alkyl va nhom alkanolamit; alkyl amidopropyl
dimetylamin; este alkyl ctia axit béo, nhu este sorbitol véi axit oleic, axit
myristic, axit stearic, axit palmitic va chét tuong tu, cling dugc biét dudi tén
thuong mai Tween, nhu Tween 20, Tween 40, va Tween 60; alkyl polyglycosit
bao gdm, vi du, C8-C10 alkyl polyglycosit, C12-C16 alkyl polyglycosit, C5
Amyl. Chét hoat dong bé mat khong ion bao gém chét hoat dong bé mit trén co
so glyxerol, nhu este polyglyxeryl ctia axit béo nhu este hexaglyxeryl cua axit
octanoic, este tetraglyxeryl cua axit decanoic, este hexaglyxeryl cua axit
ricxinoleic va este tetraglyxeryl cia axit cocoic va cac hdn hop ciia ching. Thuit

ngtt “alkyl” nhu duoc st dung & trén dbi véi chét hoat dong bé mit trén co s&

-14-



36394

dudng khong ion d& cap dén cac nhém alkyl mach thing no c6 3 dén 21 nguyén
tir cacbon, bao gf?)m hexyl, octyl, decanyl, dodecanyl, tetradecanyl, hexadecanyl,
va octadecanyl.

Mirc chét hoat dong bé mit khong ion sir dung trong nén chat tiy rira nam
trong khoang tir 0% khéi luong dén 40% khdi luong, cu thé hon tir 10% khbi
luong dén 35% khdi luong, dbi véi tong khdi lwong ctia nén chét tiy ria.

Trong mdt s trudng hop, nén chit tay rira cling ¢ thé bao gdm cac chat
tay rira cation, cationogen, ion ludng tinh va/hoic ludng tinh.

Su két hop cia ché pham chat thom duoc bao boc mé ta & day trong chét
tay rira dé st dung ¢ dang tai chua lidu don vi 1a mot phuong 4n cu thé cia sang
ché.

Dang tai chta lidu don vi 12 d3 biét trong 1inh vuc k§ thuat nay (vi du xem
US 6815410). Dang tai thudng bao gdm nén chit tay ria 16ng dugc bao quanh
b&i mang tan trong nude hodc phan tan trong nudce. Do thuc té 13 ché pham chat
tdy rira 10ng nay dugc chtra trong mang tan trong nudc hoic phan tan trong
nudc, nén chung khac biét boi muc chét hoat dong bé mit cao va n@)ng do nudc
rat thdp. Nguoi ndp don da thiy ring hién twong két tu 1 bang ching cu thé véi
cac vi nang 13i-v6 bang chat déo amino thong thuong.

Mang tan trong nudc hodc phan tan trong nudc bao gébm cac polyme va
copolyme dua trén ruou polyvinylic, va din xuét tinh bot déo nhiét, trong dé
polyme dua trén ruou polyvinylic duoc st dung phd bién nhit. Ché pham chat
tay rira 10ng ma co thé duogc gitt trong cac tai tan trong nude c6 thé thuong chira
nudc, dung mdi, chit tiy tring, enzym, chat 1am on dinh enzym, chat chelat héa,
chét hoat dong bé mat, chit trung hoa, chit cAu thanh, chat don, polyme chéng
lang pht lai hodc polyme phan tan trong dat, polyme chim soc va ting cuong
chét luong vai, chat e ché chuyén thudc nhudém, chét két bong, chéat khur két
bong va chat 1am dic, chét 1am mém vai; va hdn hop cta chung. Tbt hon néu
cac ché phdm nhu vay chira ion borat vé6i lugng nhé hon 0,2%, nhung t6t hon

néu gin nhu khong chira borat hoic perborat.
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Nén chét tdy rira ciing c6 thé chua chét ran va chét khi, & dang hoa tan
hodc & dang hat (d6i v6i chét rén) hozc bot (d6i véi chat khi).

Mutc nudc trong nén chét tiy rira duogc stir dung & dang thi chira lidu don
vi 12 sao cho polyme tan trong nudc hodc phan tan trong nudc tao thanh tui
khong hoa tan hodc phan tan do su tiép xic véi nén chét tiy rira. Mirc nudc
trong nén chét tdy rira nhod hon 50% khdi luong, tot hon néu nho hon 20% khéi
luong, tot hon nita néu nhoé hon 10% khdi lwong, va tham chi cé thé thap khoang
5% khéi luong nén chat tay ria.

Tét hon néu chit trung hoa ma cé thé dugc sir dung trong nén chat tay rira
duoc chon tir cac hop chét hitu co co ban nhu cac amin, vi du mono-etanolamin,
trietanolamin, bazo Lewis hitu co, va cac hdn hop cua chiing, nhung céc bazo vo
co, nhu natri hydroxit, kali hydroxit va amoni hydroxit, cling c6 thé duoc st
dung. Mirc chét trung hoa trong chat tiy ria thuong nam trong khoang tir 5 dén
15% khdi luong chét tiy rira, mac du cac muc tha‘ip hon hodc cao hon cling co
thé duoc st dung.

Dung mdi uu tién 13 dung méi ma khong hoa tan hodc phan tan polyme
dung dé tao ra tai. Dung mdi nay co thé c6 do phan cuc thép hodc do phan cuc
cao. Do phén cuc thip dung méi thuong bao gdm cac hydrocacbon parafin mach
théng va/hodc mach nhdnh. Dung moi c6 d¢ phan cuc cao, tan hodc tan mot
phén trong nudc, hodc tron 1an trong nudc thuong bao gdm ruou, nhu metanol,
etanol, propanol, isopropanol, butanol; diol, nhu 1,2-propandiol, 1,3-propandiol,
glyxerol, sorbitol, 2-amino-2-etyl propanol, ete, polyete, di-, tri-alkylamin dugc
thé N mach ngén, alkyl amit mach ngén, este alkyl thp cua axit alkyl carboxylic
mach ngan, keton, nhu alkyl keton mach ngén, bao gdm axeton. Ché pham long
c¢6 thé chira dung mdi tan trong nuéc cé khéi luong phan tir cao hon 70 g/mol
v6i lugng nam trong khoang tir 10% dén 70% khéi luong.

Nén chéat tay rira 10ng thong thuong dé stir dung trong t0i, vi du, chira 10%
khéi luong nudc da khir ion, propylen glycol véi lugng 20% khéi luong,

glyxerol vo1 luong 18,5% khéi luong, natri lauryl ete sulfat (vi du TEXAPON®
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N 70, vi du COGNIS) véi lugng 16,47% khdi lugng, axit benzensulfonic voi
luong 5% khdi luong, axit lauryl voi lugng 5% khdi luong, monoetanolamin véi
lwong 10% khéi luong, ruou etoxy héa chira 12 dén 15 nguyén tir cacbon (vi du
NEODOL® 25-7, vi du CALDIC) véi luong 15% khéi luong va chét bao quan
(vi du 2-bromo-2-nitropropan, ¢ ban dudi nhan hiéu BRONIDOX®, vi du
COGNIS) vé6i luong 0,03% khéi lugng.

Cac muec tai dé ché phim chét thom dugc bao boc cé thé dugc két hop
trong ché pham chat tay rira 14 thong thuong, va cé thé thay dbi phu thudc vao
nén chét téy rira cu thé trong d6 ché phém chit thom duoc bao boc dugc két
hop. Vi du, ché phém chit thom dugc bao boc ¢6 thé duge sir dung voi lugng
ndm trong khoang tir 0,005% khéi luong dén 50% khéi luong, t6t hon nita néu
tir 0,01% khdi luong dén 20% khéi luong, va cu thé hon tir 0,1% khéi lugng dén
5% khoi lugng, dua trén téng khdi luong ché phém.

Cac vi nang 101-vo cua ché phém chét thom duoc bao boc c6 thé duoc tao
ra boi phan ing da ngung tu cua cac vat liéu tao ra vé thong thuong. Céac vat
liéu tao ra voé thich hop duogc biét 5 trong 1inh vuc k¥ thuat nay. Cac vat liéu tao
ra vo dic biét hitu dung 13 chit bat ky trong s san pham ngung tu so bo amino-
aldehyt dd biét trong linh vuc k¥ thuat nay. San phdm ngung tu so bd amino-
aldehyt c6 thé 1 san phdm phan tng, nhu polyme hodc copolyme cua it nhat
mot amin, nhu ure, thioure, alkyl ure, 6-dugc thé-2,4-diamino-1,3,5-triazin nhu
benzoguanamin hodc glycoluril, va melamin; va it nhat mot aldehyt, nhu
formaldehyt, axetaldehyt, glyoxal hoac glutaraldehyt. San pham ngung tu so bd
amino-aldehyt thich hop bao gdm nhung khong chi gi6i han & cac san pham
ngung tu so by mono- va poly-metylol-1,3,5-triamino-2,4,6-triazin dugc metyl
héa mdt phan, nhu cac san pham c6 ban dudi nhin hiéu CYMEL (vi du Cytec
Technology Corp.) hoac LURACOLL (vi du BASF), va/hodc san phim ngung
tu so b0 mono- va polyalkylol-benzoguanamin, va/hodc san pham ngung tu so

bd mono- va polyalkylol-glycouril. Cac polyamin dugc alkylol héa nay cé thé
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duoc tao ra & dang dugc alkyl hoa mot phén, thu duoc béng cach bd sung ruou
mach ngén thuong c6 tir 1 &én 6 don vi metylen.

Trong qua trinh tao ra vi nang thi thuong sir dung chat 1am 6n dinh keo dé
lam 6n dinh mat phan cach dau-nudc trong qua trinh tao ra vi nang. Chét 1am 6n
dinh thuc hién chtc nang trong vai ngay: dam bao rang cac nhii tuong dau trong
nude 6n dinh duogc tao ra cho phép di chuyén vét liéu tao ra vo, vi du san phém
ngung tu so bd va chat lién két ngang véi mat phan cach dau-nude; va thuc hién
chtic nang co ban dudi dang khudén mau quanh d6 cic phan mg da ngung tu va
lién két ngang c6 thé dién ra dé tao ra vo bao bang nhua chat déo amino duoc
lién két ngang. Chit 1am 6n dinh keo ciing c6 thé ngin khong cho cac vi nang
két khoi.

Mot phén chit 1am 6n dinh keo s& dugc ria sach khoi vi nang khi chung
tao ra, nhung mot phan s& duogc giit lai trong v6 bao va tré thanh mot phan cia
vo.

Céc vi du cu thé vé cac chit lam 6n dinh keo thich hop bao gém cac
copolyme acrylic mang cac nhém sulfonat, nhu cac san phim cé ban trén thi
treong dudi nhan hiéu LUPASOL (vi du BASF), nhu LUPASOL PA 140 hoac
LUPASOL VFR; copolyme cua acrylamit va axit acrylic, copolyme cua alkyl
acrylat va N-vinylpyrolidon, nhu cac san pham cé ban trén thi truong dudi nhan
hiéu Luviskol (vi du LUVISKOL K 15, K 30 hodc K 90 vi du BASF); natri
polycacboxylat (vi du Polyscience Inc.) hoac natri poly(styren sulfonat) (vi du
Polyscience Inc.); vinyl va copolyme ete metyl vinyl - anhydrua maleic (vi du
AGRIMERTM VEMATM AN, vi du SP), va etylen, isobutylen hoac copolyme
styren—anhydrua maleic (vi du ZEMACTM). Vi vay, cac chat 1am 6n dinh uwu
tién 1 chét da dién phan anion.

Theo mdt phuwong an wu tién, san phdm ngung tu so bo melamin-
formaldehyt dugc st dung trong viéc tao ra cac vi nang 16i-vo. San phim ngung
tu so b6 melamin-formaldehyt dugc tao ra bdi phan Ung cia melamin véi

formaldehyt dé tao ra melamin dugc metylol hoa. Melamin duoc metylol héa
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ciing c6 thé dugc xur 1y bing metanol dé tao ra melamin metylol metyl héa
metoxy, ma ciing c6 thé duoc sir dung 1am san pham ngung tu so b trong quy
trinh tao ra vi nang 161-vo.

Theo mdt phuong 4n wu tién, chét lién két ngang diamin duoc s dung dé
tao lién két ngang san pham ngung tu so bd melamin-formaldehyt trong qua
trinh tao ra vi nang 13i-vd. Céc vi du cu thé vé diamin hitu dung trong sang ché
bao gdm, khong chi gi6i han &, ure, benzoguanamin, benzoguanidin, poly[N-
(2,2-dimetoxy-1-hydroxy)] polyamin, bao gdm  di-[N-(2,2-dimetoxy-1-
hydroxy)] ure, di-[N-(2,2-dimetoxy-1-hydroxy)] benzoguanamin va di-[N-(2,2-
dimetoxy-1-hydroxy)] benzoguanidin.

Chét lién két ngang diamin dic biét thich hop 13 ure.

Polyampholyt cation duoc gén trong cac vo cua cac vi nang 16i-vo trong
quy trinh tao ra vi nang.

Cu thé hon, polyampholyt cation duoc gan trong it nhat mot 16p nhwa chét
déo amino duoc lién két ngang duoc lang phu trén vi nang 13i-vo bang chat déo
amino dugc tao ra trudec.

Van cu thé hon, vo ctia vi nang 10i-vo dugc tao ra trong mot loat budc lién
tiép, nho d6 trong budc thu nhét thi phén tht nhat cua vat liéu tao ra vo chtra san
phim ngung tu so bo amino-aldehyt va chat lién két ngang dugc da ngung tu
quanh cac giot vat liéu 161 dé tao ra huyén phu dac cua cac vi nang 161-vé dugce
phan tan trong méi trudong phén tan chira nudc; va trong budc tiép theo
polyampholyt cation va phan tiép theo cua vét liéu tao ra v6 chra san phim
ngung tu so bd amino-aldehyt va chét lién két ngang duoc bd sung vao huyén
phu dac, va dugc da ngung tu quanh cac vi nang 161-vd dé tao ra chat nén dugc
lién két ngang cua nhuwa melamin-formaldehyt quanh cac vi nang 18i-vo, trong
d6 polyampholyt cation dugc gén trong chat nén nay.

Theo mot phuong an cu thé hon, trong budc tiép theo, polyampholyt
cation va phan tiép theo cua vt liéu tao ra vé cé thé dugc bd sung vao huyén

phu dac cua cac vi nang 10i-vo dong thoi hoac lién tiép, voi diéu kién la
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polyampholyt cation tron 1an voi phan vit liéu tao ra vo tiép theo trudc khi dugc
da ngung tu quanh céc vi nang 101-v0.

Do vay, theo mot phuong an cu thé, sang ché dé xuét phuong phap san
xuét ché pham chat thom dugc bao boc bao gdm it nhat mét vi nang 16i-vo bang
chét déo amino duoc phan tan trong mdi trudng phén tan, phuong phap nay bao
gdm céc budc:

I) bao boc it nhat trén giot chira chat thom trong vo chita nhua chét déo
amino duoc lién két ngang dé tao ra huyén phu dic bao gdm thé phan tan cia it
nh4t mét vi nang 15i-v6 bang chit déo amino; va

I1) bd sung vao huyén phd dic, ddng thoi hodc lién tiép, polyampholyt
cation, mdt san phim ngung tu so bd amino-aldehyt, va mot chét lién két ngang,
trong cac diéu kién nho d6 san phim ngung tu so bo va chét lién két ngang phan
tng dé tao ra cht nén cua nhya chéat déo amino duoc lién két ngang quanh vi
nang 16i-v6, trong chat nén nay c6 gian polyampholyt cation.

Theo mdt phuong 4n cu thé hon, sang ché d& xuit phuong phéap san xuét
ché phdm chét thom dugc bao boc bao gom it nh4t mot vi nang 16i-v6 bang chat
déo amino dugc phan tan trong moi truong phan tan, phuong phap nay bao gdm
cac budc:

I) tron cung nhau, & nhiét do khoang 35°C va ¢ d6 pH khoang 4,5, chét
lam 6n dinh polyme, diu chta chat thom, san phdm ngung tu so bd amino-
aldehyt (vi du san phdm ngung tu so bd melamin-formaldehyt), va chét lién két
ngang (vi du chét lién két ngang diamin), trong nuéc va duéi luc cit trung binh;

I1) nhii hoa hdn hop nay dé thu duge phan bd kich ¢ giot va khoang kich
c& giot trung binh mong mudn;

I1I) ting nhiét d6 1én trén khoang 80°C trong thoi gian khoang 3 gio, dé
tao ra vo nhua chét déo amino dugc lién két ngang quanh céc giot, nhd do tao ra
huyén phu dic cta vi nang 18i-vé;

IV) & d6 pH khoang 4,5, bd sung lién tiép hodc dong thoi polyampholyt

cation, san phdm ngung tu so bd amino-aldehyt (vi du san pham ngung tu so bo
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melamin-formaldehyt) va chét lién két ngang (vi du chét lién két ngang diamin),
va gilt nhiét do cao hon khoang 80°C trong thoi gian khodng 2 gio, tao ra chét
nén ctia nhua chat déo amino duoc lién két ngang quanh céac vi nang 13i-vo,
trong chat nén nay c gén polyampholyt cation; va

V) 1am ngudi huyén phu dic thu duge.

Trong viéc tao ra nhil tuong theo budce II), nguoi cd hiéu biét trung binh
trong linh vuc k¥ thudt nay co thé lua chon téc dd khudy va hinh dang thich hop
cia thiét bi khudy tron dé thu duoc phan bd kich c& giot va kich ¢& giot trung
binh mong mubn.

Trong viéc thuc hién budc IV), uu tién néu polyampholyt cation dugc b
sung vao huyén phu dic trudc khi sén phim ngung tu so bo amino-aldehyt va
chat lién két ngang duoc b sung.

Néu muén, chit 1am sach formaldehyt cé thé duoc bd sung vao huyén phu
déac cua bude V).

Chét 1am sach formaldehyt ciing c6 thé dugc bo sung vao huyén phu dic
truéc budc lam ngudi, trong truong hop do6 uu tién néu chat lam sach
formaldehyt dugc phép phan Ung lén dén khoang 20 phit trude khi lam ngudi.
Chit 1am sach formaldehyt thong thuong chira cac hop chit c6 thé dinh
formaldehyt tu do trong mdi trudng nudc, nhu natri sulfit, melamin, glyxin, va
cacbohydrazin.

Nhé quy trinh néu trén, c6 thé két hop mot lugng chit lam 6n dinh khoi
két tu ctia polyampholyt cation trong cac vi nang 15i-v6 bang chét déo amino.
Cu thé hon, ¢6 thé tao ra tac dung lam 5n dinh khoi két tu bé‘mg cach chi st dung
polyampholyt cation véi lugng nam trong khoang tir 0,2% khéi luong dén 1%
khdi luong, dua trén tdng khéi lugng clia vi nang 16i-vé huyén phu dic.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay s& nhan thdy
rang mong mudn chi st dung cac mirc polyampholyt cation thip vi cac nhua
amino-aldehyt, va cu thé 1a nhua melamin-formaldehyt, 12 moi truong bao boc

ddc biét hiéu qua, va su két hop lugng du cua tap chét trong vé nhua cd thé tac
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dong dén hiéu qua bao boc cia vi nang ciing nhu dé 6n dinh ctia chiung déi vdi
su 10 i chét thom ra khoi 161 duoc bao boc.

Huyén phu dic cta cac vi nang 16i-vo ¢6 thé chira cac vi nang 16i-v6 duogc
phan tan trong pha nuée véi luong 16n hon 39% khéi lugng, tét hon néu 16n hon
40% khéi luong va 1én dén 42% khdi lwong hodc 16n hon, dua trén tong khéi
luong cta huyén phu dic.

Theo mét phuong 4n, mic vi nang trong huyén phu dic 1a 42% khbi
luong, trong d6 muc nay duoc tinh trén co sd tong luong cua dau chtra chat
thom va vat liéu tao ra vo duogc sir dung trong quy trinh vi bao boc. Huyén phu
dac chira nhod hon khoang 39% khéi luong it duge mong mubn it nhét vi 1y do
kinh té.

Chét tao huyén phu cé thé dugc bd sung vao huyén phu dic trong su
khudy dé bao dam rang vi nang dugc tao huyén phu 6n dinh trong huyén phu
dac va khong tach pha bang cach lang hoic ling két tha. Thong thuong, keo
nude duge sir dung dé cai thién d6 én dinh keo ctia huyén phu dic chéng dong
tu, léng két tua va léng.

Thuat ngit “keo nudc” dé cap dén loai chung clia polyme tan trong nudc
hodc phén tan trong nudc co tinh chit anion, cation, ion ludng tinh hoic khong
ion. Keo nuéc hitu dung cho muc dich cia sang ché bao gém: polycacbohydrat,
nhu tinh bot, tinh bdt cai bién, dextrin, maltodextrin, va din xuit xenluloza, va
cac dang duoc tao bac bdn ciia chung; gdm tu nhién nhu este alginat, caragenan,
xanthan, aga-aga, pectin, axit pectic, va gdbm tu nhién nhu gém arabic, gdm
tragacanth va gém karaya, gdbm guar va gém guar duoc tao bac bdn; gelatin, san
phim thay phan protein va cac dang duoc tao bac bdn cia ching; polyme va
copolyme tong hop, nhu poly(vinyl pyrolidon-co-vinyl axetat), poly(vinyl ruou-
co-vinyl axetat), poly(axit (met)acrylic), poly(axit maleic),
poly(alkyl(met)acrylat-co-axit (met)acrylic), copolyme poly(axit acrylic-co-axit
maleic), poly(alkylenoxit), poly(ete vinylmetyl), poly(ete vinyl-co-anhydrua

maleic), va hop chit twong tu, cling nhu poly-(etylenimin),
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poly((met)acrylamit), poly(alkylenoxit-co-dimetylsiloxan), poly(amino
dimetylsiloxan), va hop chat twong tu, va cac dang dugc tao bac bén cua chung.

Tét hon néu Carbopol ETD 2561, polyme ctia axit polyacrylic dugc lién
két ngang nhe, dugc st dung.

T6t hon néu chit tao huyén phu duge bd sung vao huyén phu dic véi
lvong du dé thu dwoc do6 nhét cubi nim trong khoang tir 100mPa.s dén
3500mPa.s, tot hon nita néu tir 250 mPa.s dén 2500mPa.s & 25°C va & toc do cat
205

Maic du cac vi nang 10i-vd mo ta & trén dugc dung dé bao boc cac ché
phdm chét thom, nguoi c6 hiéu biét trung binh trong linh vuc k§ thuat nay s&
nhan théy ré‘mg cac vat 1iéu khac c6 thé tao ra vat liéu 18i. Trén thuc té, vat liéu
131 c6 thé 14 vat liéu ky nudc, khong tan trong nudc hodc tan it trong nudc bat ky
tao ra cac hi€u qua, nhu hi€u qua chirc nang hoac hiéu qua cam gidc. Vi duy, vat
lidu 161 c6 thé 13 enzym, chit tiy tréng, dioxit, chat 1am tring, chat khir mui hoi,
chét ding trong m§ phdm va chét tuong tu.

Polyampholyt cation dugc sit dung dé 1am 6n dinh céc vi nang 15i-v6 khi
dugc phén tan trong nén chét téy rira chira chat hoat dong bé mit loai duoc mod
ta ¢ day.

Danh sach déy du cua cac thanh ph?m chit thom ma c¢é thé duge bao boc
theo sang ché co thé duge théy trong tai li¢u vé chit thom, vi du "Perfume &
Flavor Chemicals", S. Arctander (Allured Publishing, 1994), ciing nhu cac an
ban sau cua tai liéu nay, dugc két hop & ddy dé tham khao. Tt hon néu chét
thom dugc bao boc theo sang ché bao gdm céc thanh phan chat thom dugc chon
tr  ADOXAL  (2,6,10-trimetylundex-9-enal); =~ AGRUMEX  (2-(tert-
butyl)xyclohexyl axetat)) ALDEHYDE C 10 DEXYLIC (dexanal);
ALDEHYDE C 11 MOA (2-metyldexanal); ALDEHYDE C 11
UNDECYLENIC (undex-10-enal); ALDEHYDE C 110 UNDECYLIC
(undexanal); ALDEHYDE C 12 LAURIC (dodexanal); ALDEHYDE C 12
MNA PURE (2-metylundexanal); ALDEHYDE ISO C 11 ((E)-undex-9-enal);
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ALDEHYDE MANDARINE((E)-dodex-2-enal); ALLYL AMYL
GLYCOLATE (prop-2-enyl 2-(3-metylbutoxy)axetat); ALLYL
CYCLOHEXYL PROPIONATE prop-2-enyl 3-xyclohexylpropanoat); ALLYL
OENANTHATE (prop-2-enyl heptanoat); AMBER CORE (1-((2-(tert-
butyl)xyclohexyl)oxy)butan-2-ol); AMBERMAX(1,3,4,5,6,7-hexahydro-
beta.,1,1,5,5-pentametyl-2H-2,4a-metanonaphtalen-8-etanol); AMYL
SALICYLATE  (pentyl 2-hydroxybenzoat); = APHERMATE  (1-(3,3-
dimetylxyclohexyl)etyl format); BELAMBRE ((1R,2S,4R)-2'-1sopropyl-1,7,7-
trimetylspiro[bixyclo[2.2.1]heptan-2,4'-[1,3]dioxan]); BIGARYL (8-(sec-butyl)-
5,6,7,8-tetrahydroquinolin); BOISAMBRENE FORTE
((etoxymetoxy)xyclododecan); BOISIRIS ((1S,2R,5R)-2-etoxy-2,6,6-trimetyl-9-
metylenbixyclo[3.3.1]nonan); BORNYL ACETATE ((2S,4S)-1,7,7-
trimetylbixyclo[2.2.1]heptan-2-yl axetat); BUTYL BUTYRO LACTATE (1-
butoxy-1-oxopropan-2-yl butanoat); BUTYL CYCLOHEXYL ACETATE
PARA (4-(tert-butyl)xyclohexyl axetat)) CARYOPHYLLENE ((Z)-4,11,11-
trimetyl-8-metylenbixyclo[7.2.0Jundex-4-en); CASHMERAN  (1,1,2,3,3-
pentametyl-2,3,6,7-tetrahydro-1H-inden-4(5H)-one); CASSYRANE  (5-tert-
butyl-2-metyl-5-propyl-2H-furan); CITRAL ((E)-3,7-dimetylocta-2,6-dienal);
CITRAL LEMAROME N ((E)-3,7-dimetylocta-2,6-dienal); CITRATHAL R
((Z)-1,1-dietoxy-3,7-dimetylocta-2,6-dien); CITRONELLAL (3,7-dimetyloct-6-
enal); CITRONELLOL  (3,7-dimetyloct-6-en-1-ol); CITRONELLYL
ACETATE (3,7-dimetyloct-6-en-1-yl axetat); CITRONELLYL FORMATE
(3,7-dimetyloct-6-en-1-yl format); CITRONELLYL NITRILE (3,7-dimetyloct-
6-ennitril); CITRONELLYL  PROPIONATE  (3,7-dimetyloct-6-en-1-yl
propionat); CLONAL (dodecannitril); CORANOL (4-xyclohexyl-2-metylbutan-
2-0l); COSMONE ((Z)-3-metylxyclotetradex-5-enon); CYCLAMEN
ALDEHYDE (3-(4-isopropylphenyl)-2-metylpropanal); CYCLOGALBANATE
(allyl 2-(xyclohexyloxy)axetat); CYCLOHEXYL SALICYLATE (xyclohexyl 2-
hydroxybenzoat); CYCLOMYRAL (8,8-dimetyl-1,2,3,4,5,6,7,8-
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octahydronaphtalen-2-carbaldehyt); DAMASCENONE ((E)-1-(2,6,6-
trimetylxyclohexa-1,3-dien-1-yl)but-2-en-1-on); DAMASCONE ALPHA ((E)-
1-(2,6,6-trimetylxyclohex-2-en-1-yl)but-2-en-1-on); DAMASCONE DELTA 1-
(2,6,6-trimetyl-1-xyclohex-3-enyl)but-2-en-1-on); DECENAL-4-TRANS ((E)-
dex-4-enal); DELPHONE  (2-pentylxyclopentanon); DIHYDROGEN
ANETHOLE (1-metoxy-4-propylbenzen); DIHYDROGEN JASMONE (3-
metyl-2-pentylxyclopent-2-enon); DIMETHYL BENZYL CARBINOL (2-
metyl-1-phenylpropan-2-ol); DIMETHYL BENZYL CARBINYL ACETATE
(2-metyl-1-phenylpropan-2-yl axetat)) DIMETHYL BENZYL CARBINYL
BUTYRATE (2-metyl-1-phenylpropan-2-yl butanoat); DIMETHYL
OCTENONE (4,7-dimetyloct-6-en-3-on); DIMETHOL (2,6-dimetylheptan-2-
ol); DIPENTENE (1-metyl-4-(prop-1-en-2-yl)xyclohex-1-en); DUPICAL ((E)-
4-((3aS,7aS)-hexahydro-1H-4,7-metanoinden-5(6H)-yliden)butanal); EBANOL
((E)-3-metyl-5-(2,2,3-trimetylxyclopent-3-en-1-yl)pent-4-en-2-ol); ETHYL
CAPROATE (etyl hexanoat); ETHYL CAPRYLATE (etyl octanoat); ETHYL
LINALOOL  ((E)-3,7-dimetylnona-1,6-dien-3-ol);  ETHYL  LINALYL
ACETATE ((2)-3,7-dimetylnona-1,6-dien-3-yl axetat); ETHYL
OENANTHATE (etyl heptanoat); ETHYL SAFRANATE (etyl 2,6,6-
trimetylxyclohexa-1,3-dien-1-carboxylat); =~ EUCALYPTOL  ((1s,4s)-1,3,3-
trimetyl-2-oxabixyclo[2.2.2]octan); FENCHYL ACETATE ((25)-1,3,3-
trimetylbixyclo[2.2.1]heptan-2-yl axetat); FENCHYL ALCOHOL ((1S,2R,4R)-
1,3,3-trimetylbixyclo[2.2.1]heptan-2-ol); FIXOLIDE (1-(3,5,5,6,8,8-hexametyl-
5,6,7,8-tetrahydronaphtalen-2-yl)etanon); FLORALOZONE (3-(4-etylphenyl)-
2,2-dimetylpropanal); FLORHYDRAL (3-(3-isopropylphenyl)butanal);
FLOROCYCLENE ((3aR,6S,7aS)-3a,4,5,6,7,7a-hexahydro-1H-4,7-
metanoinden-6-yl ~ propionat); FLOROPAL (2,4,6-trimetyl-4-phenyl-1,3-
dioxan); FRESKOMENTHE  (2-(sec-butyl)xyclohexanon); =~ FRUITATE
((3aS,4S,7R,7aS)-etyl octahydro-1H-4,7-metanoinden-3a-carboxylat);
FRUTONILE  (2-metyldecannitril); =~ GALBANONE  PURE  (1-(5,5-
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dimetylxyclohex-1-en-1-yl)pent-4-en-1-one); GARDOCYCLENE
((3aR,68,7aS)-3a,4,5,6,7,7a-hexahydro-1H-4,7-metanoinden-6-yl 2-
metylpropanoat); GERANIOL ((E)-3,7-dimetylocta-2,6-dien-1-o0l); GERANYL
ACETATE SYNTHETIC ((E)-3,7-dimetylocta-2,6-dien-1-yl axetat);
GERANYL ISOBUTYRATE ((E)-3,7-dimetylocta-2,6-dien-1-yl 2-
metylpropanoat); GIVESCONE (etyl 2-etyl-6,6-dimetylxyclohex-2-
encarboxylat); HABANOLIDE ((E)-oxaxyclohexadec-12-en-2-on); HEDIONE
(metyl 3-oxo-2-pentylxyclopentaneaxetat)) HERBANATE ((2S)-etyl 3-
isopropylbixyclo[2.2.1]hept-5-en-2-carboxylat); HEXENYL-3-CIS
BUTYRATE ((Z)-hex-3-en-1-yl butanoat); HEXYL CINNAMIC ALDEHYDE
((E)-2-benzylidenoctanal); HEXYL ISOBUTYRATE (hexyl 2-metyl-
propanoat); HEXYL SALICYLATE (hexyl 2-hydroxybenzoat); INDOFLOR
(4,4a,5,9b-tetrahydroindeno[1,2-d][1,3]dioxin); IONONE BETA ((E)-4-(2,6,6-
trimetylxyclohex-1-en-1-yl)but-3-en-2-on); IRISONE ALPHA ((E)-4-(2,6,6-
trimetylxyclohex-2-en-1-yl)but-3-en-2-on); IRONE ALPHA ((E)-4-(2,5,6,6-
tetrametylxyclohex-2-en-1-yl)but-3-en-2-on); ISO E SUPER (1-(2,3,8,8-
tetrametyl-1,2,3,4,5,6,7,8-octahydronaphtalen-2-yl)etanon);
ISOCYCLOCITRAL (2,4,6-trimetylxyclohex-3-encarbaldehyt); ISONONYL
ACETATE  (3,5,5-trimetylhexyl  axetat)) ISOPROPYL METHYL-2-
BUTYRATE (isopropyl 2-metyl butanoat); ISORALDEINE 70 ((E)-3-metyl-4-
(2,6,6-trimetylxyclohex-2-en-1-yl)but-3-en-2-on); JASMACYCLENE
((3aR,6S,7aS)-3a,4,5,6,7,7a-hexahydro-1H-4,7-metanoinden-6-yl axetat);
JASMONE CIS ((Z)-3-metyl-2-(pent-2-en-1-yl)xyclopent-2-enon); KARANAL
(5-(sec-butyl)-2-(2,4-dimetylxyclohex-3-en-1-yl)-5-metyl-1,3-dioxan);
KOAVONE ((2)-3,4,5,6,6-pentametylhept-3-en-2-on); LEAF AXETAL ((2)-1-
(1-etoxyetoxy)hex-3-ene); LEMONILE ((2E,6Z)-3,7-dimetylnona-2,6-
diennitrile); LIFFAROME GIV ((Z)-hex-3-en-1-yl metyl cacbonat); LILIAL (3-
(4-(tert-butyl)phenyl)-2-metylpropanal); LINALOOL (3,7-dimetylocta-1,6-dien-
3-ol); LINALYL ACETATE (3,7-dimetylocta-1,6-dien-3-yl axetat); MALTYL
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ISOBUTYRATE (2-metyl-4-ox0-4H-pyran-3-yl 2-metylpropanoat);
MANZANATE (etyl 2-metylpentanoat); MELONAL (2,6-dimetylhept-5-enal);
MENTHOL (2-isopropyl-5-metylxyclohexanol); MENTHONE (2-isopropyl-5-
metylxyclohexanon); METHYL CEDRYL KETONE (1-((1S,8aS)-1,4,4,6-
tetrametyl-2,3,3a,4,5,8-hexahydro-1H-5,8a-metanoazulen-7-yl)etanon);

METHYL NONYL KETONE EXTRA (undecan-2-on); METHYL OCTYNE
CARBONATE (metyl non-2-ynoat); METHYL PAMPLEMOUSSE (6,6-
dimetoxy-2,5,5-trimetylhex-2-en); MYRALDENE  (4-(4-metylpent-3-en-1-
yDxyclohex-3-encarbaldehyt); NECTARYL (2-(2-(4-metylxyclohex-3-en-1-
yDpropyl)xyclopentanon); NEOBERGAMATE FORTE (2-metyl-6-metylenoct-
7-en-2-yl axetat); NEOFOLIONE ((E)-metyl non-2-enoat); NEROLIDYLE
((Z)-3,7,11-trimetyldodeca-1,6,10-trien-3-yl axetat); NERYL ACETATE HC
((2)-3,7-dimetylocta-2,6-dien-1-yl axetat); NONADYL (6,8-dimetylnonan-2-
ol);  NONENAL-6-CIS ((Z)-non-6-enal); NYMPHEAL (3-(4-isobutyl-2-
metylphenyl)propanal); ORIVONE (4-(tert-pentyl)xyclohexanon);
PARADISAMIT (2-etyl-N-metyl-N-(m-tolyl)butanamit); PELARGENE (2-
metyl-4-metylen-6-phenyltetrahydro-2H-pyran); PEONILE (2-xyclohexyliden-
2-phenylaxetonitril);  PETALIA  (2-xyclohexyliden-2-(o-tolyl)axetonitril);
PIVAROSE (2,2-dimetyl-2-pheyletyl propanoat); PRECYCLEMONE B (1-
metyl-4-(4-metylpent-3-en-1-yl)xyclohex-3-encarbaldehyt); PYRALONE (6-

(sec-butyl)quinolin); RADJANOL SUPER ((E)-2-etyl-4-(2,2,3-
trimetylxyclopent-3-en-1-yl)but-2-en-1-0l); RASPBERRY KETONE (N112) (4-
(4-hydroxyphenyl)butan-2-on); RHUBAFURANE (2,2,5-trimetyl-5-

pentylxyclopentanon); ROSAXETOL  (2,2,2-triclo-1-phenyletyl — axetat);
ROSALVA (dex-9-en-1-0l); ROSYFOLIA ((1-metyl-2-(5-metylhex-4-en-2-
yl)xyclopropyl)-metanol); ROSYRANE SUPER (4-metyl-2-phenyl-3,6-dihydro-
2H-pyran); SERENOLIDE (2-(1-(3,3-dimetylxyclohexyl)etoxy)-2-metylpropyl
xyclopropancarboxylat); SILVIAL (2-metyl-3-[4-(2-
metylpropyl)phenyl]propanal); SPIROGALBANONE (1-(spiro[4.5]dex-6-en-7-
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yl)pent-4-en-1-on); STEMONE ((E)-5-metylheptan-3-on oxim); SUPER
MUGUET  ((E)-6-etyl-3-metyloct-6-en-1-ol); SYLKOLIDE ((E)-2-((3,5-
dimetylhex-3-en-2-yl)oxy)-2-metylpropyl xyclopropancacboxylat);
TERPINENE GAMMA (1-metyl-4-propan-2-ylxyclohexa-1,4-dien);
TERPINOLENE  (1-metyl-4-(propan-2-yliden)xyclohex-1-en); TERPINYL
ACETATE (2-(4-metylxyclohex-3-en-1-yl)propan-2-yl axetat);
TETRAHYDRO LINALOOL (3,7-dimetyloctan-3-ol); TETRAHYDRO
MYRCENOL (2,6-dimetyloctan-2-ol); THIBETOLIDE (oxaxyclohexadecan-2-
on); TRIDECENE-2-NITRILE ((E)-tridex-2-ennitril); UNDECAVERTOL ((E)-
4-metyldex-3-en-5-0l); VELOUTONE (2,2,5-trimetyl-5-pentylxyclopentanon);
VIRIDINE ((2,2-dimetoxyetyl)benzen); ZINARINE (2-(2,4-
dimetylxyclohexyl)pyridin); va hon hop ctia ching.

Vi du thwe hién sing ché

Céc vi du khong gi61 han sau dugc du tinh dé minh hoa thém sang ché.

Vidu 1 (vi du so sanh)

Huyén phu dic cta vi nang bang chat déo amino

Vi nang bang chat déo amino thu dugc bing cach st dung phuong phap
sau:

1. Chéat 1am 6n dinh polyme (ZeMac® E400, vi du Vertellus) dugc hoa
tan trong nuéc dudi luc ct trung binh.

2. Nhiét d6 duoc diéu chinh dén 35°C, d6 pH dén 4,5 bang natri
hydroxit, tiép d6 san phim ngung tu so bd triamin di alkylol héa (Luracoll SD,
vi du BASF), ure va ché pham chit thom duoc bd sung.

3. Hé nay duoc nhii hda béng cach sir dung bo canh khqu van hanh & tdc
do 1000 vong/phut.

4. Nhiét d6 duoc ting dén 80°C trong khoang thoi gian 3 gio.
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5. Phan th hai cta san phém ngung tu so by triamin hodc triamin da
alkylol hoa va axit formic dugc bd sung, va tiép d6 phan ing dugc dién ra trong
2 gio ¢ 80°C.

6. Hé nay duoc 1am ngudi dén nhiét do phong.

Kich c& cta vi nang dugc do bang cach sir dung phuong phap nhiéu xa
laze, bang cach sir dung Mastersizer 2000 cung cap boi Malvern. Phuong phap
nay duogc dua trén nguyén 1y 1a 4nh sang tur ngudn cb két, trong truong hop nay
chum laze, s€ tan xa dudi dang cac hat di qua chum tia, v4i goc cia anh sang tan
xa lién quan truc tiép dén kich ¢& hat. Su giam kich c& hat dan dén su ting
logarit trong géc tan xa dugc thay. Cuong do tan xa dugc thdy ciing phu thudc
vao kich c& hat va giam so v6i dién tich mét cit ngang cua hat. Do d6, cac hat
16n tan xa anh sang & cac goc hep véi cuong d6 cao, trong khi cac hat nhé tan xa
& cac gbe rong hon nhung véi cudng do thap. Cac bo do duge st dung dé do
mau anh sang tan xa dugc tao ra trén khoang géc rong va, vi vay xac dinh phan
bé kich ¢ hat ciia mau thir bing cach s dung mé hinh quang thich hop.

Pé do kich c¢& vi nang, mau thir dugc dit trong mdédun Malvern
Hydro2000 SM, duoc cung cip véi Mastersizer 2000, dé do thé phan tan uét.
Phan mém cung cép duoc st dung dé bién d6i mau anh sang tan xa do duoc
thanh phan bd kich ¢ vi nang. Cac thong sb mo hinh quang dugc st dung lan
luot 12 1,47 va 0 dbi v6i hé sb khic xa va hé sb hap thu. Su do mau thtr duoc
tién hanh trong khoang thdi gian nam gidy bang cach st dung 5000 lan do.

Kich ¢& vi nang trung binh theo thé tich thu duoc bang phuong phép nay
la khoang 15 micromet.

Dién thé zeta cua vi nang duoc do bang cach sir dung phuong phap sau:

Huyén phu déac thu dugc dugc loc, va vi nang dugc rua 5 lan bé“lng nudc
ct va lai duoc phan tan trong nudc cit. Tiép d6 2g thé phan tan dugc bd sung
vao 8 g kali dung dich dém dihydrophosphat/natri hydrophosphat & do pH 7 ¢6

mat do ion béng 7-10*mol/l. Viéc do duoc thuc hién bang cach sit dung
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Zetasizer Nano Z, dugc trang bi laze c¢6 budc song 633 nm. Thu duge gia tri -50
mV.

Vidu?2

Huyén phu dic cia vi nang bang chit déo amino chtra polyampholyt
cation bb sung sau (vi du so sanh)

Céc budce 1-5 tr vi du 1 dugc lap lai va quy trinh duoc tiép tuc bang cach
thuc hién cac budc sau:

6. V&i 90g huyén phu dic thu dugc, 10g dung dich Merquat 281
(polyampholyt cation c6 ban trén thi truong dudi dang dung dich 35%), d6 pH
ctia n6 d3 dugc diéu chinh trudc dén gia tri béng 4.5 béng cach sir dung natri
hydroxit, duoc bd sung timg budc trong khoang 10 phiit. Huyén phu dic duoc
duy tri trong su khudy trong khi polyampholyt cation dugc bd sung & nhiét do
phong.

7. Huyén phu déc cai bién dugc dé trong su khudy trong 1 gio.

Vidu3

Huyén pht dic cta vi nang bang chat déo amino, trong d6 polyampholyt
cation duoc gén trong vo clia vi nang

Céc budc 1-4 tir vi du 1 duoc 13p lai va quy trinh dugc tiép tuc bang cach
thuc hién cac budc sau:

5. Dung dich Merquat 281 vdi lugng 1,25%, d6 pH cta n6 dugc diéu
chinh dén 4,5 bang natri hydroxit, dugc bd sung timg budc trong khoang 10
phut. Huyén phu dic dugc duy tri trong su khudy trong 30 phit & 80°C.

6. Phén thu hai cta san phdm ngung tu so bo triamin hoic triamin da
alkylol héa va axit formic duoc bé sung, va tiép d6 phan ung dugc dién ra trong
2 gio ¢ 80°C. Hé nay dugc lam ngudi dén nhiét do phong.

7. Huyén phu déc cai bién dugc dé trong su khudy trong 1 gio.

Vidu4

Do bn dinh huyén phu dic va su két tu trong chét tay ria 1ong
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Huyén phu dic thu duoc trong cic vi du 1-3 duge danh gia vé hiéu suét
bao boc: Huyén phu dac dugc danh gia la “++” néu luong vat liéu ran (vat liéu
vo + dAu thom) 12 gin bang gia tri theo 1y thuyét bang 42% huyén phu dic, va
“+’néu luong vat lidu rén 13 trén 39%. Huyén phu dic duge danh gia 1a khong

(1313

chép nhén duoc (“-) néu luong chét ran thap hon 39%.

Tiép d6 cac huyén phu dic théa min duge két hop trong hai loai nén chat
ty rira 1ong thuong pham khic nhau & muc 0,5% huyén phu dic theo khéi
luong cua nén. Cac mau thir duge bao quan trong 1 tudn & nhiét do phong (RT),
va su két bong duoc danh gia bang cach kiém tra bang mt.

Bang 1: Tht nghiém ché phim va sé diém (tt ca gid tri % 1a % khoi

luong)
Két tu | Két tu
Huyén pht | Huyén phu | Huyén phu | Danh gia | trong chét | trong chét
Muc dacviduso | dic vi du | ddcviduso huyén téy raa téy raa
sanh 1 so sanh 2 sanh 3 phu dac |long A sau|long B sau
1 tuan & RT | 1 tudn § RT
1 Khong --- ---
poly- ++ Co Co
ampholyt
2 - Merquat ---
281véi ++ Co Cé
luong 2%
3 Merquat -
281vai ++ Co Co
luong 3%
4 Merquat -
281vai ++ Co Co
lugng 5%
6 --- Merquat
281véi ++ Khong Khong
lugng 0,5%
7 Merquat ---
3330  voi ++ Coé Co
lugng 3%
8 --- Merquat
3330 véi |+ ‘Khong Khong
lugng 0,5%
9 Merquat
100 voi ++ Co Co
lugng 3%
10 --- Merquat + Co Co
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100 voi
luong 0,5%

Nhu c6 thé thay tir Bang 1, sy bd sung polyampholyt cation véi lugng 3%
khéi luong va 16n hon vao huyén phu dic 13 khong hiéu qua trong viéc ngin
chin vi nang két tu trong chat tdy rira 16ng. Mt khac, viéc gan polyampholyt
cation v&i lugng thp khoang 0,5% khéi luong trong vé cua vi nang 13 du dé tao
ra hiéu qua mong mudn. Cudi cung, sy thiéu dic tinh ciia Merquat 100, ma c6
100% don vi cation trong thanh phén clia nd, xac nhan su can dén dic tinh
polyampholyt ctia polyme dé tao ra tac dung lam 6n dinh mong mudn. Thu dugc
két qua tuong tu véi cac chét tAy rira ding cho tii c6 cac ngudn gdc khac nhau,
nhd d6 xac nhan d6 chic chin cua tac dung lam on dinh dugc tao ra béi
polyampholyt cation theo sang ché.

Vidu 5

Panh gia bang khtu giac:

Khan tim Terry dugc giat bang may giat EU & 40°C bang 75g chit tay
rira 16ng thuong phim chuén (chét tiy rira A trong vi du 4) chira 0,5% huyén
phu dac theo khdi luong cua nén, theo cac muc 1, 2, 6 va 8 nhu néu trong Bang
1. Pic tinh theo khiru gidc duoc danh gia boi hoi ddng gdm bdn chuyén gia &
giai doan uét va sau khi sy trong 24 gid ¢ nhiét do phong (cha trudc va cha

sau), va dugc danh gia trén thang diém tir 1 dén 5.

Bang 2:
Muc Polyampholyt | Polyampholyt | U6t Cha Cha sau
cation bd sung | cation dugc trudce
sau (vidu?2) | gin (vidu3)
1 --- --- 1 1 2
Merquat ~ voi | --- 1 2 2,5
luwong 3%
6 --- Merquat 281 | 1 2,5 3,5
v6i luong
0,5%
8 -—- Merquat 1 2 3
3330 voi
luong 0,5%
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Nhu c6 thé thay tir Bang 2, viéc bd sung polyampholyt cation 13 c6 loi véi
dic tinh cam nhén chit thom trén vai kho. Thu duogc cac két qua tot nhét véi céac

mau thtr c6 polyampholyt duoc gén trong vo cia vi nang.
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YEU CAUBAO HO

1. Ché pham chét thom duoc bao boc bao gém it nhit mot vi nang 18i-v6 bang
chat déo amino tich dién 4m duoc phin tan trong méi trudng phan tan chira

nuéce, trong d6 vé cua vi nang 13i-v6 di duoc gén trong nd polyampholyt cation.

2. Ché pham chét thom duoc bao boc theo diém 1, trong dé polyampholyt cation
chita nhom chac cation hoac nhém chic tao ra cation véi luong nam trong
khoang tir 2 dén 99% mol, tot hon néu tir 30 dén 95% mol, va tét hon nita néu tir
60 dén 90% mol; va nhém chirc tao ra anion véi luong ndm trong khoang tir 1
dén 98% mol, tot hon néu tir 5 dén 70% mol, va tét hon nita néu tir 10 dén 40%
mol; va nhém chirc khong ion véi luong ndm trong khoang tir 0 dén 50% mol va

t5t hon néu tir 0,1 dén 5% mol.

3. Ché phim chit thom duoc bao boc theo diém 1 hodc 2, trong do
polyampholyt cation 1a copolyme gém dimetyldiallyl amoni clorua (DADMAC)
voi lugng nam trong khoang tur 2 dén 99% mol, tdt hon néu tir 30 dén 95% mol,
va tot hon nita néu tir 60 dén 90% mol; va axit acrylic hodc axit metacrylic vé6i
luong nam trong khoang tir 1 dén 98% mol, tét hon néu tir 5 dén 70% mol, va
tot hon nita néu tir 10 dén 40% mol; va acrylamit véi luong ndm trong khoang

tir 0 dén 50% mol, tét hon néu tir 0,1 dén 5% mol.

4. Ché phim chéat thom duoc bao boc theo diém 1 hodc 2, trong dé
polyampholyt cation la copolymé gdbm metacrylamidopropyl-trimetylamoni
clorua (MAPTAC) véi lugng nam trong khoang tir 2 dén 99% mol, tét hon néu
tir 30 dén 95% mol, va t6t hon nita néu tir 60 dén 90% mol; va axit acrylic hoac
axit metacrylic v6i lugng ndm trong khoang tir 1 dén 98% mol, t6t hon néu tr 5
dén 70% mol, va tot hon nita néu tir 10 dén 40% mol; va acrylamit véi luong

nam trong khoang tir 0 dén 50% mol, t6t hon néu tir 0,1 dén 5% mol.
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5. Ché phim chét tay rira 1ong khong tao huyén phu chira chit hoat dong bé mit
anion va ché phdm chat thom dugc bao boc theo diém bét ki trong s cac diém

tir 1 dén 4.

6. Ché phdm chét tdy ria theo diém 5, trong d6 ché phim nay chira nude véi
lrong nhé hon 20% khéi luong, t6t hon néu nhé hon 10% khdi lwong, va tdt hon
nita néu nhé hon 5% khéi luong, dugc boc trong thi tan trong nudc hodc thi

phén tan trong nudc.

7. Ché phém chét tay rira theo diém 5 hodc 6, trong d6 ché pham nay c6 do pH
béng 10 hozc thap hon.

8. Phuong phép san xuét ché pham chét thom dugc bao boc bao gdm it nhit mot
vi nang 16i-v6 bang chét déo amino tich dién 4m dugc phén tAn trong moi trudng
phéan tan theo diém bat ki trong s céc diém tir 1 dén 4, trong d6 phuong phap
nay bao gdm cic budc:

I) bao boc it nhét mot giot chira chét thom trong vé chita nhya chét déo
amino dugc lién két ngang dé tao ra huyén phu dic chia thé phan tan cua it nhét
mot vi nang 16i-vo bing chit déo amino tich dién am; va

II) bd sung vao huyén phu dic nay, dong thoi hodc lién tiép,
polyampholyt cation, san phim ngung tu so bo amino-aldehyt, va chit lién két
ngang, trong cac diéu kién nho d6 san pham ngung tu so bd va chit lién két
ngang phan g dé tao ra chét nén ctia nhua chét déo amino dugc lién két ngang

quanh vi nang‘ 16i-v6, trong chit nén nay c6 gin polyampholyt cation.

9. Phuong phép theo diém 8, trong d6 phuong phép nay bao gbm cic buéc:

I) tron cung nhau, & nhiét do 35°C va & do pH 4.5, chit 1am 6n dinh
polyme; dau chira chét thom; san phim ngung tu so b amino-aldehyt, nhu san
phim ngung tu so bd melamin-formaldehyt; va mot chat lién két ngang, nhu

chét lién két ngang diamin; trong nude va dudi luc cét trung binh;
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IT) nhii héa hdn hgp nay dé thu dwoc phan bd kich c& giot va khodng kich
c& giot trung binh mong mudn;

I11) tang nhiét do 1én trén 80°C trong thoi gian 3 gio dé tao ra vo nhua
chét déo amino duoc lién két ngang quanh céc giot, nho d6 tao ra huyén phu dic
cua vi nang 18i-vo;

IV) & d6 pH 4,5, b6 sung lién tiép hodic dong thdi polyampholyt cation;
san phdm ngung tu so by amino-aldehyt, nhu san phidm ngung tu so bo
melamin-formaldehyt; va chit lién két ngang, nhu chét lién két ngang diamin; va
duy tri nhiét d6 trén 80°C trong thoi gian 2 gio, tao ra chét nén ciia nhya chét
déo amino duoc lién két ngang quanh céc vi nang 18i-v0, trong chét nén nay c6
gin polyampholyt cation; va

V) 1am ngudi huyén phu dic thu duoc.

10. Phuong phap theo diém 9, trong d6 trong budc IV) polyampholyt cation
duoc bd sung trude tién vao huyén phu dic, trude khi bd sung tiép theo san

pham ngung tu so b amino-aldehyt va chit lién két ngang.
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