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(57) Sang ché dé cap dén phuong phap tao ra vi nang dang vo 10i bang chat déo amino
chura hoat chat phuong phap nay bao gom viéc sir dung copolyme mang hai loai dién tich
lam chét on dinh keo trong quy trinh san xuat vi nang dang vo 16i bang chat déo amino
chtra hoat chat, trong d6 copolyme mang hai loai dién tich nday bao gém: 2 téi 99%mol
monome cation ¢6 it nhat mot nhém amoni bac bdn, 1 téi 98%mol monome trén co s&
acrylic, 0 t&61 97%mol monome khong ion, va trong dé copolyme mang hai loai dién tich
nay c6 nhiéu dién tich dwong hon so voi dién tich am, trong d6 dién tich duwong cia
copolyme mang hai loai dién tich ndy c6 ngudn gbc duy nhét tir nhit mot nhém amoni bac
bbn ctia monome cation.
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Linh vuc ky thuat dwoc dé cap
Sang ché lién quan dén copolyme mang hai loai dién tich dung Jam chét

lam 8n dinh keo trong quy trinh san xuét vi nang dang vé 15i bang chét déo amino.

Tinh trang k¥ thuit ciia sang ché

D3 biét k¥ thuét tao vi nang cho phép bao nang mot hop chét bén trong vién
cdu nhé, dudi dang vi cdu hodc vi nang, c6 dudng kinh trung binh nhé t6i 1
milimét dén vai micromét. Nhiéu hoat chit khac nhau nhu thudc, enzym, vitamin,
thudc trir vat gy hai, huong liéu va chat xic tic dd dugc bao nang thanh cong bén
trong vi nang lam tlr c4c loai vat liéu polyme va vat liéu phi polyme khac nhau bao
gébm poly(etylen glycol), poly(metacrylat), poly(styren), xenluloza, poly(lactit),
poly(lactit-co-glycolit), gelatin va acaxia, v.v.. Cac vi nang nay s€ gidi phong cac
chét chtra bén trong chung (hoat chét) khi can, theo cic co ché giai phong khéc
nhau, tuy thudc vao muc dich sir dung cudi clia cac san pham bao nang. K§ thuat
nay da va dang duoc ap dung trong nhiéu linh vuc bao gdm dugc phdm, nong
nghiép, thuc phim, in 4n, m§ phim va dét may.

Cu thé, vi nang dang vo 15i bang chit déo amino 14 thich hop aé bao‘ nang
c4c hoat chét ding cho céc ﬁhg dung trong m§ phdm, dét may, va ho4 nong.

Vi nang bang chit déo amino duoc 4p dung rdng rii va phd bién trong linh
vue cong nghiép tao vi nang. C6 cac quy trinh da dugc thiét 1ap dé tao ra vi nang
bing chit déo amino ma 1a da dugc biét trong linh vuc ky thuit nay. Thong
thuong, & bude dau tién, nhii tvong du trong nudc dugce tao ra. Nhii twong nay

_cAu thanh tir cac giot dau nhé chira hoat chit phan tén trong pha nuéc lién tuc. Sau
d6, cac monome hoic cac san phim ngung tu trudce tao vo co troﬁg nhil trong nay
cho phép tao ra vo polyme bao nang xung quanh cic giot dau nho chira hoat chét
va do d6 din dn su tao ra vi nang dang vo 15i.

Cac chét phan tng va cc diéu kién phan tng dugce chon dé dam bao su

dich chuyén c6 hiéu qua ctia cac monome hodc cic sdn pham ngung tu trude dén
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bé mat phan cach dau-nude sao cho cac vo polyme cé thé tao ra mét cach nhanh
chéng xung quanh cac giot ddu nhé nay, nhd d6 gitr lai toan bd, hodc hdu nhu toan
bd hoat chét trong nhan va tranh su ro ri ciia hoe_it chét da ducﬁ: bao nang tr nhan
vi nang. Néu cac chit liéu tao vo khong di chuyén dén bé mit phan cach dau-nude
mot cach nhanh chéng hodc V(’y_i lugng khong du, thi cac vi nang kho ¢ thé dugc
tao ra. Trong trudng hop d6, ké ca khi cac vi nang duge tao ra, thi ching c6 thé
¢6 kha nang luu giit hoat chit kém va c6 thé dé bi két tu.

Céc polyme, c6 vai tro 1am chit 1am 6n dinh keo bao vé, dugc sir dung dé
lam 6n dinh bé mit phan cach dau-nude trong qué trinh hinh thanh vi nang. Chéit
lam 6n dinh dang polyme nay hoat dong theo nhiéu cach: n6 bao dam ring nhii
tuong dau trong nudc bén dugc tao ra; tao diéu kién thuan loi cho viéc di chuyén
clia cAc monome va cdc san phdm ngung tu trude dén bé mit phan cach diu-nudc;
va né tao ra mot khudn xung quanh cidc monome hodc cic san phdm ngung tu
trudc ma chiing c6 thé phan tmg dé tao ra cac vé polyme bao nang.

Céc chat 1am 4n dinh dang polyme dugc st dung trong quy trinh san xuét
vi nang bang chit déo amino bao gdm céc polyme anion hoic polyme khong ion,
vi du, xem US 8119587. Céc chit 1am 6n dinh dang polyme c6 hiéu qua dic biét
bao gdm cac copolyme trén co s& axit acrylic mang nhom sulphonat. Céc vi du vé
cac copolyme thurong pham bao gdm LUPASOL® (vi du, BASF), nhu LUPASOL
PA 140, hoic LUPASOL VFR. Céac polyme thwong phdm nay 1a cac vi du vé céac
chét 1am n dinh dang polyme, ching duoc ding trong quy trinh san xuét hn hop
vi nang bang chat déo amino thuong mai.

Céc vi nang bang chit déo amino duoc tao ra theo quy trinh dugc mo ta
trén ddy thudong duge thu gom dudi dang huyén phu dic chira vi nang dugc tao
huyén phti trong méi trudng tao huyén phi thich hop. Sau d6, huyén phu dic chira
vi nang nay c6 thé duoc st dung truc tiép trong cac tng dung, hodc duoc xir Iy
tiép. Vi du, thuong 13 pht sau vi nang bing chit déo amino nay bing polyme
cation hoa tan trong nudc d tao ra dién tich duong toan phan cho ching. Lép pht
nay c6 tic dong 1am chit tro ling phu va ting kha niang ngim cta vi nang khi ling

phu trén céc nén nhat dinh. Tuy nhién, 16p pht sau nay can dén mot budce nita, lam
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tang chi phi cta quy trinh san xuét. Thuc vdy, mot lugng 16n polyme 13 cin dén dé
trude hét trung hoa vi nang tich dién am trude khi cac vi hat nay cudi ciing c6 thé
co dién tich duong. |

Do d6, ¢6 nhu ciu phét trién vi nang c6 d6 én dinh cao va kha ning kiém
soat do day tdt hon. Ngoai ra, cAn phai cai tién phuong phap tao ra vi nang ma

khéng can st dung k§ thuét phii sau thong thuong.

Bin chit k§ thuit ciia sing ché

Sang ché lién quan dén copolyme mang hai loai dién tich ding lam chét
1am 6n dinh keo trong quy trinh san xuét vi nang dang vo 13i, trong d6 16i chira
hoat chat. Copolyme mang hai loai dién tich nay cai thién:

- d6 6n dinh cta nhii tuong ma trong d6 vi nang dugc tao ra;

- kha niing kiém soat d6 day vo cia vi nang;

- kha nang tranh sy tao ra cic khdi két tu cta cac vi hat;

- d6 6n dinh cua hdn hop nuée, hoic huyén phu dic, chiravi nang nay.

Cu thé, sang ché @& cap dén phwong phép tao ra vi nang dang vo 151 bing
chét déo amino chira hoat chét, phuong phap nay bao gdm viéc st dung copolyme
mang hai loai dién tich lam chét &n dinh keo,
trong d6 copolyme mang hai loai dién tich nay chira:

2 t6i 99%mol monome cation c6 it nhat mot nhém amoni béc bbn,

1 t61 98%mol monome trén co s acrylic,

0 t&61 97%mol monome khong ion,

va trong d6 copolyme mang hai loai dién tich ndy c6 nhiéu dién tich dwong hon so
v6i dién tich am,

trong d6 dién tich duwong ciia copolyme mang hai loai dién tich ndy c6 nguén géc

duy nhat tir it nhat mdt nhém amoni bac bon clia monome cation.

M5 ta chi tiét sang ché
Trong ban md ta nay, thuat ngi “vi nang” duoc ding dé chi “vi nang dang

vé 161 bang chat déo amino™.


CVH140
Textbox
- độ ổn định của hỗn hợp nước, hoặc huyền phù đặc, chứa vi nang này.
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Copolyme mang hai loai dién tich theo sang ché dugc xac dinh dudi day.
N6 mang ca dién tich dwong 14n dién tich am. Dién tich duong cta né khéng phu
thudc vao do pH. Noi cach khac, khong phu thudc vao dung dich ma trong do
polyme c6 thé duoc hoa tan hoac duoc tao huyén phu, mat do dién tich duong cua
n6 déu 12 nhu nhau.

Do d6, sang ché lién quan dén copolyme mang hai loai dién tich dung lam
chét 1am 6n dinh keo trong quy trinh san xuét vi nang dang vo 15i bang chét déo
amino chtra hoat chét, trong d6 copolyme mang hai loai dién tich nay bao gbm:

- 2 t6i 99%mol monome cation ¢6 it nhit mot nhém amoni béc bdn, tdt hon 13 mot
nhém amoni bac bdn;

- 1 t61 98%mol monome trén co s& acrylic;

- 0 t61 97%mol monome khodng ion;

va trong d6 copolyme mang hai loai dién tich nay co nhiéu dién tich duong hon so
v6i dién tich am. Do d9, ty 1€ gitta cAc nhém chire cation va cdc nhom chirc anion
quyét dinh tdng dién tich duong toan phan.

Dién tich duong cta copolyme mang hai loai dién tich nay co ngudn gbe
duy nhét tir (cic) nhém amoni béc bbn clia monome cation. '

Su ¢6 mét cia monome khong ion 1a tuy y.

Trong ban mé ta nay, tbng %mol ciia cdc monome bang 100. Ngudi c6 hiéu
biét trung binh trong linh vuc k¥ thudt nay s& biét cach diéu chinh cic %mol tuong
Ung ctia monome cation, monome trén co s& acrylic (anion) va monome khong ion
dé cho di 100. |

‘Nhu duoc giai thich & trén, vi nang dang vo 161 bang chit déo amino thong
thuong dugc tao ra nhu sau:
- Trong budc d4u tién, nhii tuong dau trong nudc dugc tao ra, bao gém cac giot
diu nho chtra hoat chit dugc phén tan trong pha nuéc lién tuc.
- Céc tién chét tao v6 (monome hodc san phdm ngung tu truéc) cé trong nhil
twong nay tao ra cac vo polyme bao nang xung quanh céc giot dau nho chira hoat

chat d¢€ tao ra vi nang dang v¢ 16i.
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Theo mdt phuong 4n cu thé, copolyme mang hai loai dién tich ndy c6 thé
duoc dung 1am chét 1am 6n dinh keo trong quy trinh san xut vi nang dang vo 15i
bang chit déo amino theo cac budce sau: |
- fao ra pha nuéc gdbm copolyme mang hai loai dién tich va (céc) tién chit Nhua
amino;

-bd sung hoat chét, t&t hon 14 hoat chat ky nuéc, vao pha nuéce nay;

- tao giot tu hodc nhil hoa hdn hop thu dugc;

- tao vi nang dang v 161 bang chit déo amino bang cach trung hop hoic tao lién
két ngang (cac) tién chit Nhya amino.

Tt hon, néu vi nang thu thu duoc nay duge tao huyén phii trong pha nude.
Huyén phi thu duoc nay c6 thé dugc st dung luén ma khéng cin dén budc tinh
ché, hoic cubi cing dugc 1am khd. Pha nude néi chung bao gdm it nhit mot phin
cua copolyme mang hai loai dién tich.

(Céc) tién chit nhya amino c6 thé 12 hdn hop ciia san phim ngung tu trudc
va chit tao lién két ngang hozic hdn hop ctia cic monome.

Theo m{t phuong an cu thé khac, sau vi nang dang vé 161 duogc tao ra,
copolyme cation c¢6 thé duoc bd sung vao hdn hop thu dugc, dé cai thién do 6n
dinh cta hdn hop nudc, hoic huyén phu dic, chira vi nang nay.

Vi nang dang v 161 bang chit déo amino dugc tao ra béi quy trinh néu trén
thuong dugc thu gom dudi dang huyén phu dic chira cac vi nang duoc tao huyén
phtl trong mdi trudng tao huyén phu thich hop.

Nhu d3 néu, copolyme mang hai loai dién tich theo sang ché bao gdm it
nh4t mot monome cation, it nhit mét monome trén co sé acrylic va tity ¥ it nht
mot monome khong ion.

(Céc) monome cation c6 thé dugc chon, cu thé 13, tir cdc monome nhu céc
dan xuit ctia cic monome sau ddy c6 nhom amoni bac bén: acrylamit, acrylic,
vinyl, alyl hodc maleic. Cu thé va khong nham muc dich giéi han, monome cation
dugc wu tién chon tir nhém bao gdm dimetylaminoetyl acrylat bic bén (ADAME),
dimetylaminoetyl metacrylat bic bdn (MADAME), dimetyldialyl amoni clorua
(DADMAC), acrylamidopropyltrimetylamoni clorua (APTAC) va



30897

metacrylamidopropyltrimetylamoni clorua (MAPTAC). Monome cation ciing c6
thé hén hop ciia monome cation. Monome cation du’oré uu tién nhit 13 MAPTAC.

Monome cation chiém 2 t6i 99%mol, tot hon 1a 30 t6i 95%mol, tét hon nita
13 60 t6i 90%mol, tinh theo téng s6 mol monome ciia copolyme mang hai loai dién
tich.

Monome trén co sé& acrylic c¢6 thé dugc chon trong sé cidc monome cé céc
nhém chac acrylic, vinyl, maleic, fumaric hodc alyl va c6 nhom carboxy,
phosphonat, sulfonat hoic cac nhém khic mang dién tich 4m. N6 ciing c6 thé 1a
mudi amoni hodc mubi kim loai kiém thd hodc mudi kim loai kiém cua céc
monome nay.

Céc vi du vé monome trén co s& acrylic thich hop bao gdm axit acrylic, axit
metacrylic, axit itaconic, axit crotonic, axit maleic, axit fumaric va cac monome cé
tinh axit manh, vi dy, cic monome c6 nhém chirc axit sulfonic hodc phosphonic
nhu axit 2-acrylamid0-2—metylpfopan sulfonic axit vinylsulfonic, axit
vinylphosphonic, axit alylsulfonic, axit alylphosphonic, axit styren sulfonic.
Monome trén co s& acrylic cling c¢6 thé mubi hoa tan trong nuéce bat ky cia kim
loai kiém, kim loai kiém thd hozic amoni. N6 ciing ¢6 thé 12 hdn hop cta cac
monome trén co s& acrylic. Monome trén co s& acrylic duoc vu tién nhat 13 axit
acrylic, axit metacrylic, hodc mudi hoa tan trong nuéc cia né.

Monome trén co s& acrylic chiém 1 t6i 98 %mol, t&t hon 1a 5 t6i 70%mol,
t6t hon nita 14 10 t&i 40%mol, tinh theo tdng s6 mol monome ctia copolyme mang
hai loai dién tich.

| Tity ¥, copolyme mang hai loai dién tich nay bao gdm it nhit mdt monome
khéng ion. Monome khong ion hitu ich theo sang ché c6 thé duoc chon tir nhém
bao gdm cac monome vinyl tan trong nuée. C6 loi, néu cac monome khong ion
dugc wu tién ndy duoc chon tir nhém bao gdm acrylamit, metacrylamit,_ N-
isopropylacrylamit, N,N-dimetylacrylamit, N-metylolacrylamit. N-vinylformamit,
N-vinyl axetamit, N-vinylpyridin va/hogc N-vinylpyrolidon ciing c6 thé duoc sir
dung. N6 ciing c¢6 thé 13 hdn hop ctia cac monome khdng ion. Monome khong ion

duoc uu tién nhit 13 acrylamit.
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Monome khong ion chiém 0 tGi 97%mol, t6t hon 13 0 t6i 80%mol, tét hon
nita 12 0 t&i 50%mol, tinh theo tdng s6 mol monome ctia copolyme mang hai loai
dién tich. |

Copolyme mang hai loai dién tich chira monome cation va monome cation
trén co s¢ acrylic va tuy y 1a monome khong ion. Copolyme mang hai loai dién
tich nay c6 ty 1€ gitta cdc nhém chiic cation va cac nhom chirc anion sao cho co
duoc téng dién tich duong toan phan. Noi cach khac, copolyme mang hai loai dién
tich nay c6 s luong cic nhém chirc dién tich duong thudng c6 ngudn gbe tir
monome cation 16n hon so véi s6 luong cac nhém chire dién tich 4m thuong ¢
ngudn gbc tir monome trén co s& acrylic. T6t hon, néu ty 16 phan trim mol
monome cation 16n hon ty 1& phan trim mol monome trén co s& acrylic.

Theo mot phuong 4n dugc uu tién, copolyme mang hai loai dién tich nay
bao gdm:

- 30 t6i 95%mol metacrylamidopropyltrimetylamoni clorua (MAPTAC), t6t hon 1a
60 t61 90%mol;

- 5 t6i 70%mol axit acrylic hoic mudi hoa tan trong nuéc ctia né, tot hon 1a 10 t&i
40%mol;

- 0 t6i 80%mol acrylamit, t5t hon 13 0 t6i 50%mol.

Tt hon 13, copolyme mang hai loai dién tich nay c6 trong lugng phéan tr it
nhét 14 100000g/mol, va tt hon nira 13 it nhat 1a 500000g/mol.

Luong chét léfn 6n dinh dang polyme (copolyme mang hai loai dién tich)
c6 thé duge st dung trong quy trinh san xuét vi nang theo sang ché c6 thé nim
trong khoang fir 0,001% dén 20%, 6t hon 1a tir 0,01 dén 10%, t5t hon nita 1 tir
0,01 dén 5% khdi lugng tinh theo téng khéi lugng ctia ché phdm cho phép hinh
thanh céac vi hat, vi dy, nhii tuong dau trong nudc da néu trén.

Luong chét 1am 6n dinh dang polyme (copolyme mang hai loai dién tich)
c6 thé dugc str dung trong ché phdm vi nang (t6t hon 14 huyén pht dic) theo sang
ché c6 thé niam trong khoang tir 1% dén 20%, t6t hon nita 1a tir 2 dén 10% khéi

luong tinh theo téng khdi luong ctia ché phim.
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Noi chung, copolyme mang hai loai dién tich theo sang ché khong doi hoi
phai c6 mét quy trinh tring hop dic biét bat ky. Thuc vdy, n6 cb thé duoc tao ra
theo moi k thuat tring hop da biét dbi v6i ngudi c6 hiéu biét trung binh trong
Iinh vuc k¥ thuat nay. Céc k¥ thuat tring hop da biét nay bao gém tring hop dung
dich; polymeization gel; tring hop két tia; tring hop nhil twong ngugc; tring hop
nhii trong trong nudc; trung hop huyén phiy; va tring hop mixen.

Theo sang ché, va theo cach c6 1oi, copolyme mang hai loai dién tich nay
khong tao lién két ngang. N6 c6 thé c6 dang mach thang hodc dugc tao ciu tric.
Copolyme dugc tao cAu trac co thé co dang mach nhanh, dang hinh sao (dang hinh
ngdi) hodc dang hinh t§ ong (dang t6 ong). Cac ciu tric nay c6 thé duge tao ra
béng cach lua chon tu do chit khoi mao, cac tic nhan chuyén mach, k¥ thuat trt‘mg
hop nhu sy tring hop gbe ¢6 kiém sodt, két hop cac monome céu tric, ndng do,
v.v.. Cac monome ciu tric thich hop bao gém mudi kim loai da hoa tri,
formaldehyt, giyoxal, hodic ngoai ra, va t6t hon 13, cac tic nhan tao lién két ngang
cong hoa tri ¢6 kha ning tring hop cing v6i cic monome va tot hon 13 céc
monome chua bao hoa polyetylen (c6 t6i thiéu hai nhém chirc khéng no), nhu, vi
du, metylen bisacrylamit (MBA), trialyamin, polyetylen glycol diacrylat. Theo
cach khac, cac chit khoi mao dai phan tir nhu polyperoxit, hop chit polyazo va
c4c tac nhan da chuyén mach nhu polyme polymecaptan c6 thé duoc sir dung.

Theo sang ché, copolyme mang hai loai dién tich nay c6 thé c6 mit trong
pha nudc lién tuc cia nhil tuong trude khi hinh thanh vi nang. Tt hon nita 13
copolyme mang hai loai di¢n tich ndy c6 maét trong pha nudc lién tuc cua nhil
tuong trude khi hinh thanh Vi nang. Tt hon, néu copolyme mang hai loai dién tich
nay c6 mat trong pha nudc trude khi hinh thanh nhii twong. N6 ¢ thé duge bd
sung vao trong qua trinh tao ra nhii tuong.

Theo séng ché, hoat chit c6 mit trong céc giot ddu nhé trude khi hinh
thanh vi nang. Tét hon 13, hoat chét nay ky nudc. Thuat ngir "hoat chit ky nuéc"
diung dé chi hoat chit bt ky thudc cac linh vuc sau: cham soc stc khoé cé nhan,
bao dudng vai, bao dudng bé mit, hodc chit néng nghiép. Hoat chét ky nuéc nay

¢6 d6 tan trong nude nhd hon 100ppm, tét hon nita 1a nhé hon 10ppm.
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Céc hoat chat ky nudc chim séc strc khoé ¢4 nhan bao gdm céc chét lam
mém, chit 1am 4m, nude hoa, vitamin, hoat chét chéng 140 hoa, va kem chéng
nang thuong dugce sit dung trong cac ché phdm chim séc strc khoe ¢4 nhan véi
lwong nam trong cac gioi han da duoc phé chudn. Theo mot phutdng an dugc uu
tién, chat cham séc stc khoe ca nhan nay 1a chit chdng ning. Céc vi du vé chit
chéng ning bao gdm, nhung khéng chi gi6i han &, axit p-aminobenzoic cling nhu
cac mubi va cac este clia no; axit o-aminobenzoic va o-aminobenzoat (bao gdm
metyl, mentyl, phenyl, benzyl, phenyletyl, linalyl, terpinyl, va cac xyclohexenyl
este ctia chung); axit salixylic va salixilat (k& ca céc este octyl, amyl, phenyl,
benzyl, mentyl, glyxeryl, va dipropylenglycol cua ching); axit xinnamic va cac
dan xuit cta chiing (ké ca cac este metyl va benzyl, alkyl alkoxyxinamat nhu octyl
metoxyxinamat con dugc goi lé‘ 2-etylhexyl-4-metoxyxinamat, alpha-phenyl
xinnamonitril, Vél butryl xinamoyl pyruvat); axit dihydroxyxinnamic va cac dan
xuét ctia né; axit trihydroxyxinnamic va cac dan xuét ctia né; diphenylbutadien va
stilben; dibenzalaxeton va benzalaxetophenon; naphthosulfonat I (nhu cac mudi
natri ctia axit 2-naphtol-3,6-disulfonic va axit 2-naphthnol 6,8-disulfonic); axit
dihydroxynaphthoic va cac mudi ciia n6; o-hydroxydiphenyldisulfonat va p-
hydroxydiphenyldisulfonat; coumarin va céc dan xuit ctia chiing (nhu 7-hydroxy,
7-metyl; va 3-phenyl coumarin); dazol; mudi quinin; quinolin va cic din xuét cta
ching; hydroxybenzophenon; alkoxybenzophenon; céc axit uric va vilouric; axit
tannic va cac din xudt cta ching; hydroquinon; benzophenon (nhu oxybenzon,
sulisobenzon, dioxybenzon, benzoresorxinol, 2,2',4,4'-tetrahydroxybenzophenon,
2,2'-dihydroxy-4, 4'-dimetoxybenzophenon, .octabenzon, 4-
isopropyldibenzoylmetan,-4-butrylmetoxydibenzoylmetan, etocrylen, va 4-
isopropyl-dibenzoylmetan), va hdn hop ctia chiing. Theo mét sé phuong an, chét
chéng ning nay bao gbm etylhexyl salixilat, homosalat, butryl
metoxydibenzoylmetan, octocrylen, axit phenylbenzimidazol sulfonic,
benzophenon-3, benzophenon-4, benzophenon-5, n-hexyl 2-(4-dietylamino-2-
hydroxybenzoyl) benzoat, 4-metylbenzyliden camphor, axit terephtalyliden

dicamphor sulfonic, dinatri phenyl dibenzimidazol tetrasulfonat, metylen bis-
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benzotriazolyl tetrametylbutrylphenol, bis-etylhexyloxyphenol metoxyphenyl
triazin, etylhexyl triazon, dietylhexyl butamido triazon, 2,4,6-tris(di.neopenty1 4'-
aminobenzaimalonat)-s—triazin,_ 2,4,6-tris (diisobutryl 4'-aminobenzalmalonat)-s-
triazin, 2,4-bis(n-butryl 4'-aminobenzoat)-6-(aminopropyltrisiloxan)-s-triazin, 2,4-
bis(dineopentyl 4'-aminobenzalmalonat)-6-(n-butryl 4'-aminobenzoat)-s-triazin,
2.4,6-tris(biphenyl-4-yl)-1,3,5-triazin, 2,4,6-tris(terphenyl)-1,3.5-triazin,
drometrizol trisiloxan, poly silic-15, 1,1-dicarboxy (2,2'-dimetylpropyl)-4,4-
diphenylbutadien, 2, 4-bis [5-1-(diraetylpropyl) benzoxazol-2-yl (4-phenyl) imino]-
~ 6-(2-etylhexyl)-imino-1,3,5-triazin, va hdn hop bat ky clia chiing. Theo mot
phuong an, chét chéng néng nay la axit paraminobenzoic, avobenzon, Xinoxat,
dioxybenzon, homosalat, mentyl antranilat, octocrylen, octyl metoxyxinamat, octyl
salixilat, oxybenzon, padimat O, axit phenylbenzimidazol sulfonic, sulisobenzon,
trolamin salixilat, titan dioxit va oxit k&m, dietanolamin metoxyxinamat, digaloy
trioleat, etyl dihydroxypropyl PABA (etyl este ctia axit 4-[bis(2-
hydroxypropyl)amino]benzoic), glyxerylaminobenzoat, lawson cé dihydroxy
axeton, vazolin do, va su két hop bat ky ctia chiing. Theo mét phwong 4n dugc wu
tién, chét chéng ning nay 1a octyl metoxyxinamat, theo mot phuong 4n dugc wru
tién khéc, chét chéng ning nay 1a avobenzon (1-(4-metoxyphenyl)-3-(4-tert-
butrylphenyl)propan-1,3-dion).

Cac hoat chit khic bao gdm triclosan, polyphenol, flavonoid va
isoflavonoid, ddng enzym Q10 (CoQIO) va cac dan xuit cta ching, caroten va
cac din xuldt cia chung, axit salixylic va cac din xudt céa ching,
dehydroepiandrosteron (DHEA), cac polysacarit ky nuc'rc,’ céc protein, ké ca cac
enzym va céc peptit, va cac botanical. Céc vitamin duoc ldy 1am vi du bao gdm
Vitamin A va céc este ctia nd, Vitamin D va cac dan xuét ¢ta nd, cac Vitamin B3
va B5 va cac din xuét ciia chiing, Vitamin E va c4c este ctia né, Vitamin F va cac
dAn xuét cia né, va Vitamin K.

Theo médt phuong 4n, hoat chit ky nudc 1a dau thom. Cac vi du bao gdm
cac dau thom tir huong hoa, hd phéch, gd, da, chypre, fougere, xa huong, bac ha,

vani, trai cdy, va/hodc cam quit. Cac dau thom dugc tao ra bang cach chiét cac
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chit tu nhién hodc dugc téng hop. Theo mot phuong an, dau thom 1a mot hodc
nhiéu tinh dau.

Thuéat ngtt "hoat chét néng dung" dugc st dung & day dung dé chi hoat chét
dugc st dung trong nong nghi€p, 1am nghiép va quan ly dich hai dé bao vé cay
tréng, thuc vit, két cdu xay dung, con ngudi va cac dong vat chéng lai céc sinh vat
khong mong muén nhu cidc mam bénh thuc vat va nAm mdc, c6 dai, con trung, ve
bét, tdo, giun tron va céc loai tuong tu. Dic biét, cac hoat chit dugc st dung cho
cac muc dich nay bao 2g(k)m thudc diét ndm, chét khéng khudn, thudc diét cé, thube
trir sau, thube diét ve bét, thudc diét tao, thube diét giun tron va thuéc hun trung.
Thuét ngit "hoat cht néng dung" ciing bao gdm cac chit din du con tring, thude
xua dudi cén trung va pheromon, céac chét bién d6i sinh ly hodc cAu tric thuc vat,
va chét an toan diét co. |

Mic di khong mudn gén lién vé6i 1y thuyét bat ky, song vao cudi qué trinh
hinh thanh vi nang, copolyme mang hai loai dién tich duong nhu dugc gin chim
trong vo, va khong giéng nhu phuong phap phu sau di biét, copolyme khong thé
bong ra. Do d6, dién tich trén vi nang la dn dinh, hodc gé"tn nhu 6n dinh, theo thoi
gian va khong nhay cadm, hodc gén nhu khéng nhay cam, dbi voi cac diéu kién cua
mdi trudng tao huyén phil bén ngoai.

Mic di diéu dang ngac nhién 1a copolyme mang hai loai dién tich tich dién
duong éé thé doéng vai trd 1am chit 1am 6n dinh keo, song n6 con lam don gian
hoa mét cach dang ké phwong phép tao ra. Hon thé nita, n6 cho phép kiém soat
mdt cach chinh x4c do day vo vi nang, chat lugng vé niy. N6 ciing cho phép du
lidu tbc d6 giai phong cac hoat chét. | |

Nhua amino dugc st-dung theo séng ché c6 thé dugc ciu thanh tir nhua bét
ky trong sb cac nhwa amino aldehyt dd biét trong linh vuc k¥ thuat nay. Nhua
amino aldehyt c6 thé 1a polyme hoic copolyme ctia:

- it nhit mdt amin, nhu ure, thioure, alkyl ure, 6-dugc thé-2,4-diamino-1,3,5-
triazin nhu benzoguanamin, glycoluril, hodc melamin; va -

- it nhat mot aldehyt, nhu formaldehyt, axetaldehyt, glyoxal hoic glutaraldehyt.
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Nhua aminoaldehyt c6 thé duoc tao ra bing cach da tring ngung cac
monome da néu trén, hoic bing cich ddu tién tao ra tién polyme amino aldehyt
ctuia cac monome néu trén va thuc hién phén g da tring ngung véi tién polyme
néu trén. Mot cach khéc 13 tién hanh phan tung da tring ngung d6i v6i ca monome
14n tién polyme (con dugce goi 1a cac san pham ngung tu trudc).

Theo mdt phuong 4n duge wu tién, tién polyme melamin-formaldehyt duge
sir dung dé tao ra vi nang dang vo 15i bang chét déo amino. Tién polyme melamin-
formaldehyt dugc tao ra bdi phan ing cia melamin véi formaldehyt dé tao ra
melamin d3 metylol hda. Melamin d3 metylol hdéa nay ciling co6 thé dugc xir 1y
bang metanol dé tao ra metylol melamin d3 metoxydugc metyl héa.

Ché phim dugc bao nang theo sang ché co thé 14 vi nang c¢6 duong kinh
trung binh theo thé tich (D 50) ndm trong khoang tir 1 dén 1000pum, néu mubn.
Tuy nhién, ché pham hoat chat da duoc bao dang vién va n dinh thudong bao gém
c4c vi nang c¢6 dudng kinh trung binh (D 50) ndm trong khoang tir Sum dén 50um,
cu thé hon nita 12 nim trong khoang tir S5pum dén 20pm, vi du, 10pm. Duong kinh
trung binh theo thé tich nay c6 thé duoc tao ra béi viée thuc hién céc phép do quét
anh sang, nhd st dung k¥ thuat noi chung da biét trong linh vuc k¥ thuat nay. Vi
du dung cu Malvern 2000S c6 thé dugc st dung.

Sang ché va céc loi ich cua né s€ tré nén 10 rang hon d6i v6i ngudi c6 hiéu

biét trung binh trong linh vuc k¥ thuat nay thong cac vi du duéi day.

Vi du thwe hién sang ché
Tao ra polyme mang hai loai dién tich [AP] theo sang ché
Polyme ciia sang ché duoc tao ra bang cach sir dung quy trinh sau ddy. Vi
du nay duoc tién hanh véi copolyme axit acrylic/ MAPTAC. Dé tao ra polyme nay,
cac hop chét sau ddy dugc dwa vao thiét bi phan Gng:
464g MAPTAC (50% trong nudc)
34,4g axit acrylic (90% trong nudc)
119g nuéce
0,03g EDTA
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0,14g natri hypophosphit
Do pH ciia méi trudng phan tmg dugc diéu chinh & khoang 5,0-5,2, bang cach sir
dung NaOH. |
53g 2,2'-azobis (2-amidinopropan) di-hydroclorua (10% trong nudc) ciing duoc
dua vao thiét bi phan img.

Méi truong phan Gng duge duy tri ¢ 85°C trong 1 gid. Sau do, 1,3g dung
dich natri bisulfit (40% trong nuéc) dugc bd sung mot 1an vao thiét bi phan ung.

Sau 1 gid khudy, san phdm dugc pha lodng bang cach bd sung 255g nude vao.

Vidul
Tao ra ché phim hwong liéu dugc bao nang theo sang ché

Mot kilogam huyén phu déc ché phém huong liéu dugc bao nang dugc tao
ra theo phuong phap sau day:

Thiét bi phéan ng duoc thiét 14p & nhiét d6 20°C dugc nap nuGe da khir ion
(550g); resorxinol 1am chét tao lién két ngang (10g); polyme [AP] (2g); va san
phén ngung tu truéc melamin formaldehyt (Luracoll SD) (5g). Téc do khudy dugc
thiét 1ap 400 vong/phit. O giai doan nay, ché phim huong liéu (300g) duoc bd
sung vao.

Viéc tao giot tu dugc tién hanh theo céch sau: axit formic (10%) dugc bd
sung vao va hdn hop nay duge khuéy trong 1 gid & 35°C. Sau do, nhiét do cua
thiét bi phan tmg duoc tang 1én 90°C trong 1 gid.

Sau cting, hdn hop niy dwoc 1am ngudi. Sau khi khudy hdn hop da lam
ngudi ndy trong mot giv, caprylyl glycol (4g) va phenoxy etanol (4g) duoc bd sung
vao. T4c nhén tao huyén phu cation (Flosoft FS222) dugc bd sung vao hdn hop
nay trong thoi gian khoang 30 phit cling v6i khudy. Sau cing, d6 pH cua huyén
phu dac nay dugc didu chinh t&i khoang pH 5,7 t6i 6,7 bang cach bd sung amoniac
(1g). Sau d6, huyén phi dic ctia ché phdm huong liéu duoc bao nang ndy duge

tho ra khoi thiét bi phan tGng.

Vidu2
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Tao ra ché phdm huong lidu dugc bao nang déi chimg bang cach sir dung chét lam
6n dinh dang polyme anion (Lupasol PA 140)

Mot kildgam huyén phi dic ché phdm huong liéu duoc bao nang duogc tao
ra theo phuong phép sau day:

Thiét bi phan tmg duoc thiét 1ap & nhiét do 20°C dugc nap nude da khir ion
(550g); resorxinol 1am chit tao lién két ngang (10g); cht lam 6n dinh dang
polyme Lupasol PA 140 (10g); va san phin ngung tu truéc melamin formaldehyt
(Luracoll SD) (5g). Téc d6 khudy duoc thiét 1ap 400 vong/phit & giai doan nay,
ché pham huong liéu (300g) duge bd sung vao. A

Viéc tao giot tu duoc tién hanh theo cach sau: axit formic (10%) dugc bd
sung vao va hdn hop nay duoc khudy trong 1 gid. Sau d6 nhiét do cta thiét bi
phan tng dugc ting 1én 90°C trong 1 gid. Sau ciing, hdn hop nay dugc lam ngudi.
Sau khi khudy hdn hop da 1am ngudi nay trong mét gio, caprylyl glycol (4g) va
phenoxy etanol (4g) duoc bd sung vio. Sau cung, do pH cta huyén phit dic nay
duge didu chinh t6i khoang pH 5,7 t6i 6,7 bang cach bd sung amoniac (1g). Sau
d6, huyén phii dic ciia ché phdm hwong liéu duoc bao nang nay duogc thao ra khoi
thiét bi phan tng.

Duéi dang huyén phu dac, ché phém huong li¢u dugc bao nang theo Vi du
1 ¢6 sy phan bd ¢ hat (D 50) Béng 8 micrémét, trong khi Vi du 2 ¢6 D 50 bang 11 -
micromét. Tuy nhién, khi cic ché pham tuong L’rngr nay dugc dua vao chit 1am
mém vai, ché phrfun dbi chimg ctia Vi du 2 tao ra céc khéi két tu (D 50 = 100),
trong khi D 50 cta ché phim theo sang ché dudng nhu khong d6i (D50 = 11),
chting t6 khong c6 su két tu.

Vidu2b

Tao ra ché phém hwong liéu dugc bao nang dbi ching biang cach sir dung
copolyme mang hai loai dién tich, duogc tao ra theo phuong phép dugc md ta trong
Vi du 1 & trén, trong d6 copolyme dugc bd sung vao tfong qua trinh tao lién két

ngang
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Thiét bi phan tng dugc thiét 1ap & nhiét do 20°C va dugc nap nudc da khir
jon (550g); resorxinol lam chat tao lién két ngang (10g); va san phin ngung tu
truéc melamin formaldehyt (Luracoll SD) (5g). Téc do khudy duoc thiét lap
400vong/phut. O giai doan nay, ché pham huong liéu (300g) duge bd sung vao.

Viéc tao giot tu duogc tién hanh theo cach sau: axit formic (10%) duge bd
sung vao va hdn hop nay dugc khudy trong 1 gio & 35°C. Sau d6, nhiét do cta
thiét bi phan tng duoc ting 1én 90°C va giit & nhiét d6 nay trong 1 gidr dé thuc
hién viéc tao lién két ngang. Trong khi tdng nhiét d9, khi nhiét do ctia thiét bi phan
trng dat 60°C, copolyme mang hai loai dién tich tich dién duwong [AP] (2g) duoc
bd sung vao hén hop nay.

Sau cung, hén hop nay dugc 1am ngudi. Sau khi khudy hén hop da lam
ngudi ndy trong mdt gidy, caprylyl glycol (4g) va phenoxy etanol (4g) duge bd sung
vao. Tac nhan tao huyén phu cation (Flosoft FS222) dugc bd sung vao hdn hop
nay trong thoi gian khoang 30 phit cing véi khudy. Sau cing, ¢ pH cia huyén
phit dic nay duge diéu chinh t6i dd pH nidm trong khoang tir 5,7 &én 6,7 bang cach
bd sung mét lwong amoniac (1g). Sau d6, huyén phi dic ctia ché phidm huong liéu
dugc bao nang nay dugc tho ra khoéi thiét bj phan tng. |

Huyén phu dic di tao ra nay c6 chat lugng kém. S6 do D50 cho thiy su
phan bd ¢& hat rong chiing té su tao ra cuia céc khdi két tu, ma nhiéu trong sb d6

c6 thé nhin thiy 3.
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Yéu cau bao hg

1. Phuong phéap tao ra vi nang dang vo 1061 bing chit déo amino chira hoat chit,
phuong phap nay bao gdm viéc sir dung copolyme mang hai loai dién tich lam
chét 6n dinh keo,

trong d6 copolyme mang hai loai dién tich nay chira:

2 t6i 99%mol monome cation ¢6 it nhat moét nhém amoni bac bdn,

1 té1 98%mol monome trén co sé acrylic,

0 t6i 97%mol monome khong ion,

va trong d6 copolyme mang hai loai dién tich nay ¢o6 nhiéu dién tich dwong hon so
v6i dién tich am,

trong d6 dién tich duwong cua copolyme mang hai loai dién tich nay co6 ngudn gdc

duy nhat tir it nhat mot nhém amoni béc bon cia monome cation.

2. Phuong phap theo diém 1, trong d6 monome cation dugc chon tir nhém bao
gbém dimetylaminoetyl acrylat bac bdn (ADAME), dimetylaminoetyl metacrylat
bac bén (MADAME), dimetyldialylamoni clorua (DADMAC),
acrylamidopropyltrimetylamoni clorua (APTAC) va
metacrylamidopropyltrimetylamoni clorua (MAPTAC).

3. Phuong phap theo diém 1, trong d6 monome cation 1a

metacrylamidopropyltrimetylamoni clorua (MAPTAC).

4. Phuong phap theo diém 1, trong d6 monome trén co s& acrylic duge chon tir
nhom chi bao g61n axit acrylic, axit metacrylic, axit itaconic, axit crotonic, axit
maleic, axit fumaric, axit 2-acrylamido-2-metylpropan sulfonic, axit
vinylsulfonic, axit vinylphosphonic, axit alylsulfonic, axit alylphosphonic, axit
styren sulfonic, va cac mudi kim loai kiém, kim loai kiém thd hodc amoni hoa tan

trong nudc cua chung.
5. Phuong phép theo diém 1, trong d6 monome trén co s& acrylic 1a axit
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(met)acrylic hodc mudi hoa tan trong nudc cia no.

6. Phuong phép theo diém 1, trong d6 monome khong ion dugc chon tr nhém chi
bao gém acrylamit, metacrylamit, N-isopropylacrylamit, N N-dimetylacrylamit,
N-metylolacrylamit, N-vinylformamit, N-vinyl axetamit, N-vinylpyridin va N-

vinylpyrolidon.

7. Phuong phap theo diém 1, trong d6 monome khong ion 1a acrylamit.

8. Phuong phap theo diém 1, trong dé copolyme mang hai loai dién tich chira 30

to1 95%mol monome cation.

9. Phuong phap theo diém 1, trong dé copolyme mang hai loai dién tich chuira 60

to1 90%mol monome cation.

10. Phuong phap theo diém 1, trong d6 copolyme mang hai loai dién tich chira 5

tdi 70%mol monome trén co sé acrylic.

11. Phuong phép theo diém 1, trong d6 copolyme mang hai loai dién tich chaa 10

t61 40%mol monome trén co sé acrylic.

12. Phuong phép theo diém 1, trong d6 copolyme mang hai loai dién tich bao
gom:

30 t61 95%mol metacrylamidopropyltrimetylammoni clorua (MAPTAC);

5 t6i 70%mol axit acrylic hodc mudi hoa tan trong nude cla nod; va

0 téi 80%mol acrylamit.

13. Phuong phap theo diém 1, trong d6 copolyme mang hai loai dién tich c¢6 trong

luong phan tir it nhat 1a 100000g/mol.

14. Phuong phap theo diém 1, trong d6 copolyme mang hai loai dién tich c6 trong
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luong phén ti it nhét 1a 500000g/mol.

15. Phuong phap theo diém 1, trong d6 copolyme mang hai loai dién tich c6 dang

mach théng, mach nhanh, dang hinh sao, hodc dang hinh td ong.
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