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Linh vire k§ thuit dwoc dé cap

Sang ché @& cap dén ché phdm chwa cac vi hat chta cinmethylin va vat liéu
polyme bao quanh hodc bao léy cinmethylin, va it nhat mot cht diét co khac véi
cinmethylin. Ngoai ra, sang ché con dé cip dén phuong phép didu ché ché phdm nay

va viéc str dung ché phdm nay dé phong trir thue vat khong mong mudn.
Tinh trang ky thuit ciia sang ché

Trong linh vuc bdo v¢ thuc vét, viéc tang hoat tinh dic hiéu cua hoat chét va
do tin cdy cua tac dung 1a mong mudn. Trong viéc phong trir thuc vat khong mong
mubn, san phém bdo vé thuc vat duge dic biét mong mudn 13 ¢6 thé phong trir thuc
vét gdy hai mot cach hitu hiéu, nhung dong thoi c6 kha ning tuong thich véi cay trong
hiru ich quan tdm. Ciing mong muén 1a c6 phd tac dung rong cho phép phong trur
dong thdi nhiéu loai thuc vat gy hai. Thong thuong, khong thé dat duoc diéu nay khi
str dung céc hoat chit diét cé riéng ré. Ngoai ra, sb luong cac truong hop c6 khang
thubc diét co ngay cang phd bién. Cac kiéu sinh hoc nay van song sét khi 4p dung
thube diét cé v6i lidu thuong c6 thé phong trir mot cach hiru hiéu cac loai khéc. Su
khang chét diét c6 thudong dugc tranh bing cach két hop cac hoat chét diét cé khac
nhau.

Tuy nhién, trén thyc té viéc két hop cc hoat chét khac nhau c6 thé gap phai
thir thach 16n vi nhiéu hoat chat khong twong thich v6i nhau, dic biét 1a trong cac ché
pham dang 16ng, nhu dung dich, huyén phi hoic nhii tuong. Tuy nhién, cac ché phdm
dang léng 13 dang san phAm mong muén vi chiing c6 mot s6 wu diém so vé6i cac dang
rin nhur bot, bui, hodc hat, vi du nhw khong sinh bui, c¢6 tinh chit thAm w6t cai thién,
va thuong 14 c6 kha ning do lidu lwong chinh xac hon. Hon nita, cic hoat chit ma
khong phai & dang rén khong thé d& dang duoc két hop vao cac ché phim rin. -

Néu hoat chét 1a khong tueong thich v6i mdi thanh phan khac trong ché phim
16ng thi diéu nay co thé tré nén ro rang, vi du, & su tao thanh cin léng, su két tu, su

két tinh va/hoic sy déng dac tach 16p (su ling dong ctia c4c thanh phan ciia ché phim
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16ng). Trong céc trudng hop khac, tinh doc hai dbi véi thue vat duoc gieo tréng co

thé bi ting cudong boi su két hop ctia hai hoic nhiéu hoat chit trong ché phim 1éng.

C6 thé cb gang giai quyét van dé nay bang ché phim riéng biét chtra cac hoat
chét khac nhau, nhung didu nay dau tién 1a bt lgi vi Iy do thwong mai héa va thit hai
1a c6 thé chi lam thay dbi van dé khong twong thich dbi véi hdn hop trong binh phun.
Su tao thanh cin ling v.v. trong binh ¢6 thé tham chi 12 van dé trdm trong hon & ché
pham thuong mai. Hon nita, céc van dé khong twong thich nhat dinh, nhu tinh doc
hai dbi voi thue vat bi tang cuong do su két hop cua hai hodc nhiéu hoat chét gdy ra,
dac biét 1a néu mot hoat chét c6 thé hoa tan hoat chit khac va lam gia tang hiéu luc

ctia n6, thuong khong giai quyét duoc bang ché pham riéng biét.

Cinmethylin 13 chét diét ¢6 noi hép, tién ndy mam, chon loc hitu dung dé phong
diét c6 dai hang nam, vi du, trong viéc trong lua nudc. Mong muén 1a két hop chét
di€t co nay voi nhiéu chat diét co khac, vi du, dé tang phé hoat tinh cua né va/hoic

tranh su tao thanh tinh khang thudc.

Tuy nhién, céc tac gia sang ché nay da phat hién ra ring su két hgp cua
cinmethylin v6i nhiéu chét diét co khac c6 thé c6 cac nhuoc diém 16n. Vi du, viée két
hop cinmethylin v6i quinmerac trong huyén phu-nhi tuong (cinmethylin 13 chat 1ong
dang dau va do do6 thuong dugce tao ra dudi dang ché phém cd ddc nhii tuong
(emulsion concentrate - EC), trong khi quinmerac 1a chat rin khong tan trong nudc
va do d6 thuong duge diéu ché thanh ché phdm c6 dic huyén phu (suspension
concentrate - SC), do d6 két hop tu nhién cia hai ché pham nay 13 huyén phi-nhii
tuong) dan dén su phat trién tinh thé manh cua céc hat quinmerac va su chin mudi
tinh thé Ostwald (Ostwald ripening) sau qué trinh bao quan. Vén dé vai su chin mudi
tinh thé Ostwald ciing xay ra khi cinmethylin dwoc két hop v6i flufenacet hodc
diflufenican trong huyén phu-nhii twong hoic trong ché phdm c6 dic nhii trong. Viée
két hop cinmethylin véi picolinafen trong ché pham c6 ddc nhii trong (ca hai hoat
chét déu duoc phéi ché mot cach dién hinh duéi dang EC) dan dén su tdng manh tinh

doc hai ddi vé6i thue vat gieo trong.

WO 94/13139 m ta vi nang chira nhan 1a chét diét sinh vat gdy hai va vé la
polyure, polyamit, polysulfonamit, polyeste, polycacbonat hodc polyuretan. Khong

ké nhing yéu té khac, céc vi nang chira cinmethylin va vé dugc lam tir polyure thu
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dugc bing phan ung giita hexametylendiamin va PAPI® 2027 (polymetylen
polyphenylisoxyanat tir Dow Chemical) dugc mo ta. Két hop voi cac chat diét co
khac khong dugc md ta. Pha nuée duge sit dung trong phuwong phap diéu ché nang
theo tai liéu tham khao nay chtra chit nhil hoa dic biét 1a copolyme hodc terpolyme
ngiu nhién, hoa tan trong nudc cua vinylpyrolidon. Copolyme/terpolyme
vinylpyrolidon nhu vay 1a kh4 dit nén tit nhién 1a c6 nhugc diém vé mat kinh té doi
v6i céc san phidm khdi lugng 16n nhu cac ché phim diét sinh vat gdy hai, va tinh
tuong thich vé mit sinh théi ciia ching la kha thip. Cac copolyme béc bén duge wru

tién stir dung tham chi con dugc phén loai la c¢6 ddc tinh nude (aquatoxic).

WO 2015/165834 @& cap dén quy trinh san xuét vi nang v6i nhén 1a vat liéu
khong hoa tan trong nudc chira chit diét sinh vat gy hai. Khong ké nhitng yéu t6
khac, viéc diéu ché cac vi nang chira cinmethylin dugc md ta, vo cua né duogc lam tur
cac polyure thu dugc bang phan tmg giita Bayhydur® XP 2547 (polyisoxyanat anion
c6 thé phan tin dugc trong nudc trén co s hexametylen diisoxyanat),

dixyclohexylmetan diisoxyanat va polyetylenimin.

Muc dich cua sang ché 1a dé xuat ché phim chira cinmethylin va it nhét mot
chat diét ¢ khac ma khong c6 cac nhuge diém néu trén. Déng thoi, bién dang giai
phong can van phai cho phép hoat tinh sinh hoc ban dau cua ché phdm 1a tdt, tic 14
ché pham nén giai phong céc hoat chét ¢ tbc do di cao.

Ciling mong mudn 1 d& xuét ché phdm ma c6 thé phan phdi véi viéc sir dung/su
c6 mit cia cac chit nhil héa copolyme hodc terpolyme vinylpyrolidon nhu duge st
dung trong WO 94/13139, nhung van chira cinmethylin véi ndng do cao.

D4 bt ngd phat hién ra rang ché phdm chira c4c vi hat chita cinmethylin va
vét liéu polyme ma bao quanh hodc bao 14y cinmethylin, va con chira it nhit mét chit
diét c6 khac (tit nhién 1a chét diét co khac nay khoéng nim trong céc vi hat) da giai
quyét duoc cac vén dé néu trén.

Ban chit ky thuat ciia sang ché

Do d6, theo khia canh thir nhét, sang ché dé cap dén ché phém chtra:

(a) vi hat chira cinmethylin va vt li¢u polyme bao quanh hodc bao 14y

cinmethylin; va
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(b) it nhat mot chat diét cé khac v6i cinmethylin.

Nhu da néu, it nhit mot chat diét c6 khac voi cinmethylin tt nhién 1a khong

c6 mit trong cac vi hat.

Theo khia canh khac, sang ché dé cap dén phuong phap diéu ché ché pham
theo sang ché, bao gdm budc tao ra cac vi hat chira cinmethylin va vat liéu polyme
bao quanh hodc bao léy cinmethylin, va budc trn cac vi hat nay véi it nhat méot chét
diét ¢6 khac véi cinmethylin. Cu thé 14, phuwong phap nay bao gdm budce trung hop
mdt hodc nhiéu monome hoic luu héa tién polyme hozc tién san phdm ngung véi su

c6 mit cia cinmethylin, va tron v6i it nhat mot chat diét co khéac véi cinmethylin.

Theo khia canh khéc, sang ché d& cap dén viéc sir dung ché phim theo sing
ché dé phong trlr thuc vat khong mong mudn, va dén phuong phap dé phong trir thuc
vét khong mong muén bao gbém budc xtr ly dét trén d6 thuc vt khong mong mudn
dang sinh trudong va/hodc xtr Iy thuc vat khong mong mubn va/hodc xir Iy thuc vat
dugc gieo trong can duoc bao vé khéi thuc vat khong mong mudn va/hodc xir Iy moi
truong clia chung bang ché pham theo sang ché.

MO ta chi tiét sang ché

Cac gbc hitu co duge néu trong phan dudi ddy 1a cac thuat ngir chung cho céac

danh sach riéng cua cac thanh phin nhom riéng. Tién t6 Co-Cm trong mdi trudng hop

chi ra s0 luong nguyén tir cacbon c6 thé c¢6 trong nhom nay.

Thuat ngit "Cq-Cio-alkyl" dugc dung dé chi cac gbc béo mach thang hoic mach
nhénh bdo hoa c6 tir 1 dén 10 nguyén tir cacbon. Vi du 12 metyl, etyl, n-propyl,
isopropyl, n-butyl, 1-metylpropyl (sec-butyl), 2-metylpropyl (isobutyl), 1,1-
dimetyletyl (tert-butyl), n-pentyl, l-metylbutyl, 2-metylbutyl, 3-metylbutyl,
2,2-dimetylpropyl, 1-etylpropyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, n-hexyl,
1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 1,1-dimetylbutyl,
1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,2-dimetylbutyl, 2,3-dimetylbutyl,
3,3-dimetylbutyl, 1-etylbutyl, 2-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl,
1-etyl-1-metylpropyl, 1-etyl-2-metylpropyl, heptyl, octyl, 2-etylhexyl, nonyl, dexyl,

2-propylheptyl va cac dong phan cAu tric ciia chiing.
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Thuét ngit "Ci-Cas-alkyl" duwoc ding dé chi cac gbc béo mach thing hodc mach
nhénh bdo hoa c6 tir 1 dén 24 nguyén tir cacbon. Vi du Ia metyl, etyl, n-propyl,
isopropyl, n-butyl, 1-metylpropyl (sec-butyl), 2-metylpropyl (isobutyl), 1,1-
dimetyletyl (tert-butyl), n-pentyl, 1-metylbutyl, 2-metylbutyl, 3-metylbutyl,
2,2-dimetylpropyl, 1-etylpropyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, n-hexyl,
1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 1,1-dimetylbutyl,
1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,2-dimetylbutyl, 2,3-dimetylbutyl,
3,3-dimetylbutyl, 1-etylbutyl, 2-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl,
1-etyl-1-metylpropyl, 1-etyl-2-metylpropyl, heptyl, octyl, 2-etylhexyl, nonyl, dexyl,
2-propylheptyl, undexyl, dodexyl, tridexyl, tetradexyl, pentadexyl, hexadexyl,
heptadexyl, octadexyl, nonadexyl, eicosyl, henicosyl, docosyl, tricosyl, tetracosyl va

cac dong phan cau trac cia ching.

C1-C4-Alkanol 1a metanol, etanol, n-propanol, isopropanol, n-butanol, sec-

butanol, isobutanol va tert-butanol.

C,-C4-Alkandiol 12 cac alkan c6 tir 2 @én 4 nguyén tir cacbon va chira hai nhém
OH khong lién két véi cing mdt nguyén tit cacbon. Vi du 1a etylenglycol (etan-1,2-
diol), propylenglycol (propan-1,2-diol), propan-1,3-diol, butan-1,2-diol, butan-1,3-
diol, butan-1,4-diol va butan-2,3-diol. C»-Cs-Alkandiol 1a cac alkan c6 tir 2 dén 5
nguyén tir cacbon va chtra hai nhém OH khong li€n két voi cing mot nguyén tir
cacbon. Vi du 13 cdc nhém dugc néu cho cac Ca-Cs-alkandiol, va ngoai ra la pentan

1,5-diol.

C3-Cs-Alkantriol 12 cac alkan c6 tir 3 dén 8 nguyén tir cacbon va chira ba nhom
OH déu lién két v6i cac nguyén tir cacbon khic nhau. Vi du la glyxerol (1,2,3-
propantriol), 1,2,4-butantriol, 1,2,3- hodc 1,2,6-hexantriol, 1,2,3-heptantriol va 1,2,3-

octantriol.

C10-Ca axit béo 12 céc axit monocarboxylic béo, bdo hoa hodc khong bao hoa
¢6 10 dén 22 nguyén tir cacbon (nhém carboxylic dugc tinh ca trong s6 luong nay),
trong d6 chudi cacbon phan I6n 14 thang. Vi du vé cac C10-Caz axit béo 1 axit decanoic
(axit capric), axit undecanoic, axit lauric, axit tridecanoic, axit myristic, axit
pentadecanoic, axit palmitic, axit heptadecanoic, axit stearic, axit nonadecanoic, axit

arachidic, axit heneicosanoic va axit behenic. Vi du vé cac Cio-Cx2 axit béo khong

-6-



37001

bdo hoa 1a axit myristoleic, axit palmitoleic, axit oleic, axit elaidic, axit erucic, axit

linoleic, axit a- va y-linolenic, va axit arachidonic.
Vi hat 1a hat ¢6 ¢& hat duéi 1 mm.

Tét hon 13, ¢& hat trung binh dso cua vi hat 1a nam trong khoang tir 0,05 dén
100 pm, t6t hon nita 1a nam trong khoang tir 0,05 dén 20 pum, cu thé 1a nim trong

khoang tur 0,05 dén 12 pm, va dic biét Ia nam trong khoang tir 0,05 dén 10 pm.

Trong céc vi hat, cinmethylin dugc bao quanh hodc dugc bao léy trong vat licu
polyme. Vat li¢u polyme ¢o thé tao thanh vo déu hoic khong déu bao quanh
cinmethylin hoac co thé tao thanh nén polyme ma cinmethylin dugc bao trong do.
Cinmethylin ¢6 thé duge bao quanh hodc bao 14y hoan toan hodc chi mot phan trong
vat liéu polyme. Cu thé 13, vat liéu polyme s& bao quanh hoan toan cinmethylin, nho
do tao thanh 16p ngédn giita chit ndy va moi truong xung quanh, do do tach bit
cinmethylin ra khoi it nhét mot chét diét cé khic hodc 1a trong ché phdm theo séng
ché, néu ché phém nay la hdn hop vét ly cia céc vi hat va it nhat mot chét diét co
khac v6i cinmethylin, hodc 1a trong thung tron, néu ché pham theo séng ché khong
phai 12 hdn hop vat Iy ciia cAc vi hat va it nhat mot chat diét co khac voi cinmethylin
va ching du dinh dugc tron ngay trude khi dung, hodc la tai noi st dung, néu cac vi
hat va it nhit mot chit diét cé khic véi cinmethylin duoc sir dung riéng 1€ (nhung tat
nhién 12 ¢6 lién quan vé mit thoi gian va dia diém).

Theo phuong an cu thé, cac vi hat 1a cac vi nang. Céc vi nang 12 cac vét hinh
cau gdbm nhén va vo, tirc 13, vat liéu tudng bao nhan. Trong céc vi nang theo sang ché,
nhén chtra cinmethylin. Vo chta vét liéu polyme. Cac vi nang thudng c6 ¢ hat nam
trong khoang tur 0,1 dén 1000 pm, tot hon 1a nam trong khoang tir 0,5 dén 100 pm,
t5t hon nira 1a ndm trong khoang tir 1 dén 20 pm, cy thé 1a nam trong khoang tir 2 dén

12 um, va dac biét 1a nim trong khoang tir 5 dén 10 pm.

Theo phuong an cu thé khac, cac vi hat 1a cac hat nén, tuc 1a cac hat vo dinh
hinh chra cinmethylin dugc bao trong nén polyme. Cac hat nén nhu vay thuong c6
¢& hat rat nho, vi du nam trong khoang tir 50 nm dén 1 pm, t6t hon 1a nim trong
khoang tir 50 dén 500 nm, cu thé 12 nim trong khoang tur 50 dén 300 nm va dic biét
12 nam trong khoang tr 100 dén 200 nm. Mic du thudng & ¢ nanomet nhung & day

ching dugc goi 1a "cac vi hat".
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Céc vi hat ciing ¢6 thé & dang hdn hop cua chung, tuc 1a c6 thé 12 hdn hop cla

cac vi nang va céac hat nén.

Trir khi ¢6 quy dinh khéc, ¢& hat néu trén va dudi day la duong kinh hat trung
binh hodc ¢d hat trung binh, & con dugc goi la gia tri dso. Gid tri dso duoc x4c dinh 12
gia tri ma n6 cao hon cac duong kinh cia 50% theo khéi lugng ciia cac hat va thap
hon c4c duong kinh ciia 50% theo khdi lwgng ciia cac hat. Gia tri dso ¢6 thé dugc tinh
tir su phan bd ¢ hat cia cac vi hat. Su phéan bd ¢ hat cua cac vi hat (tie 13, cac duong
kinh) ¢6 thé duoc xic dinh vi du bang cac phuong phéap thong thudng nhu phuong
phép tan xa anh sang dong hodc tdn xa dnh sang tinh ctua thé phéan tan nudc cla ché
phém vi hat, vi du, & nhiét d¢ 25°C va néng dd nam trong khoang tur 0,1 dén 1% theo
khéi lugng. O day, gia tri dso dugc xac dinh theo ISO 13320, Phén tich ¢ hat -
Phuong phap nhiéu xa laze, 1/12/2009.

Theo mot sb vi du dudi ddy, gia tri deo hodc gia tri dio dugc néu. Gia tri dgo
phai duoc hiéu 14 gi tri ma céc duong kinh cta it nhit 90% theo khoi luong cua céc
vi hat khong 16n hon gia tri nay, va gia tri dio 1a gia tri cia cdc duong kinh ma it nhét
10% theo khdi lwong ctia cac vi hat 16n hon. Céc gia tri dgo va dio, gidng nhu gid tri
dso, c6 thé duoc tinh tlr sy phan bd ¢ hat cia cac vi hat. Chi tiét hon duoc néu trén
day.

T6t hon 13, cic vi hat 1 cac vi nang.

Theo sang ché, thudt ngit "ché pham" khong bi gi6i han ¢ hon hop vét 1y (dang
phéi ché ddng thoi) chira céc vi hat va it nhit mot chat diét c6 khac véi cinmethylin,
ma duoc dung dé chi dang didu ché bat ky ciia cc vi hat va it nhéit mot chét diét co
khac véi cinmethylin, trong d6 viéc st dung chiing 1a ¢6 lién quan vé mit thoi gian
va vi tri. Theo mdt phuong an cua sang ché, "ché phdm" chi hdn hop vat ly cta cac
vi hat va it nhat mot chét diét cé khac v6i cinmethylin. Theo phuong an khéc cta sang
ché, "ché phém" chi cac vi hat va it nhit mot chét diét ¢ khac véi cinmethylin duge
phéi ché riéng ré, nhung & duéi dang sao cho ching co thé duoc st dung cho dit
trong do thuc vat khong mong mudn dang sinh truéng va/hodc cho thue vét khong
mong mudn va/hodc cho thuc vat duoc gieo tréng can dugce bao vé khdi thuc vat

khoéng mong muon va/hodc cho méi trudng cua ching theo cach c6 quan hé vé thoi
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gian, tuc 1a ddng thoi hodc ké tiép, viéc st dung ké tiép 1a trong khoang thoi gian cho

phép tac dung két hop cua hai thanh phan nay.

Mot vi du vé ché pham trong dé cac vi hat va it nhét mot chit diét c6 khac vai
cinmethylin dugc phdi ché riéng ré 1a gbi két hop (combipack). Trong géi két hop,
hai hodc nhiu thanh phin cia goi két hgp duoc dong goi riéng r& v6i nhau, tic 13
khong duge phdi ché so bod ciing nhau. Do d6, cic goi két hop gdm mot hodc nhiéu
dd chira riéng nhu cac 1o, cac hdp, cac chai, cac tii nho, cac tui hodc cac hop nho,
mdi dd chita chtra thanh phin riéng cho ché phim hoa nong. Mot vi du 1a gbi két hop
hai thanh phén (kit hai thanh phan). Trong trudng hop nay, cac uu diém ctia ché phdm
theo sang ché tré nén rd rang trong thung tron, néu céc vi hat va it nhit mot chat diét
c0 khac véi cinmethylin 1a dé duoc tron ngay trude khi st dung, hodc tai vi tri su
dung, néu ching dugc st dung riéng ré (nhung tAt nhién 1a c6 lién quan vé thoi gian
va vi tri).

"C6 lién quan vé thoi gian" nghia 1a khoang thoi gian gifra cac lan ap dung
riéng & hai hodc nhiéu chit diét ¢ (cinmethylin va it nhat 12 mot chat diét c6 khac)
1a khoang thoi gian sao cho hoat chét duogc st dung dau tién van con c6 mit & vi tr
sir dung khi hoat cht thi hai dwgc sir dung. Khoang thoi gian nay thuong la vai gidy
dén vai ngay, vi du tir 1 gidy dén 7 ngay hodc tir 1 gidy dén 24 gio hodc tir 1 gidy dén
12 gio.

Tuy nhién, t6t hon la ché phdm theo sang ché 12 hdn hop vat Iy (dang phdi ché

ddng thoi) chira ca cac vi hat va it nht mot chat diét c6 khéc voi cinmethylin.

Tén thong thuong cinmethylin nhu duge st dung & day la dé chi hon hop triét
quang (£)-2-ex0-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]-
heptan (con dugc goi la "cac chét déng phan exo-(£)", CAS RN 87818-31-3)

CRASNO!

dé chi chét ddng phan déi anh bét ky trong s6 cac chat dong phan déi anh riéng ctia
chung hodc dé chi hdn hop khong triét quang bét ky ciia ching. Hon hop triét quang

chra cac phan tuong duong cia hai chat déng phan dbi anh (+)-2-exo-(2-
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metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan (con duoc goi la
"chit ddng phan exo-(+)", CAS RN 87818-61-9) va (-)-2-exo-(2-metylbenzyloxy)-1-
metyl-4-isopropyl-7-oxabixyclo[2.2.1Theptan (con dugc goi 1a "chit dong phan exo-
()", CAS RN 87819-60-1). Chat dong phan exo-(%), chit ddng phan exo-(+) va chét
ddng phan exo-(-) bao gbdm quy trinh diéu ché chung va dic tinh diét c6 cta ching
duge boc 16 trong EP 0 081 893 A2 (xem Vi du 29, 34, 35 va 62). Cac phuong phap
didu ché khéc cta cac hop chit nay duge mo ta trong US 4,487,945 (xem Phuong én
46 va 48). Hon hop triét quang (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-
7-oxabixyclo[2.2.1]heptan ciing dugc md ta trong The Pesticide Manual, Fourteenth
Edition, Editor: C.D.S. Tomlin, British Crop Production Council, 2006, entry 157,
trang 195-196 vé6i tén TUPAC ctia n6 1a (1RS,2SR,4SR)-1,4-epoxy-p-ment-2-yl 2-
metylbenzyl ete va tén viét gon hoa hoc ctia n6 la exo-(+)-1-metyl-4-(1-metyletyl)-2-
[(2-metylphenyl)metoxy]-7-oxabixyclo[2.2.1]Theptan. Cinmethylin 1a chét 1ong, rat it
tan trong nude (0,063 g-L™! & 20°C), nhung tan trong dung moéi hitu co. N6 ¢ diém

s6i 14 312°C (Pesticide Science, 1987, 21, Nr. 2, 143-153).

ft nhét mot chit diét cé khac véi cinmethylin thuong 13 chat diét co ma, khi
duoc phdi ché cting vé6i cinmethylin nhu vay, s& din t6i dang phbi ché c6 cac nhuge
diém néu trén.

Tét hon 13, it nhAt mot chét diét co khac vé6i cinmethylin duge chon tir nhém

gom:

(b1) cac chit diét c6 tir nhém céac chét e ché sinh téng hop lipit, ma dugc chon tir
nhém gom:
cac chét diét co ACC dugce chon tir nhém gém alloxydim, alloxydim-natri,
butroxydim, clethodim, clodinafop, clodinafop-propargyl, cycloxydim,
cyhalofop, cyhalofop-butyl, diclofop, diclofop-metyl, fenoxaprop, fenoxaprop-
etyl, fenoxaprop-P, fenoxaprop-P-etyl, fluazifop, fluazifop-butyl, fluazifop-P,
fluazifop-P-butyl, haloxyfop, haloxyfop-metyl, haloxyfop-P, haloxyfop-P-
metyl, metamifop, pinoxaden, profoxydim, propaquizafop, quizalofop,
quizalofop-etyl,  quizalofop-tefuryl,  quizalofop-P, quizalofop-P-etyl,
quizalofop-P-tefuryl, setoxydim, tepraloxydim, tralkoxydim, 4-(4'-Clo-4-
xyclopropyl-2'-flo[1,1'-biphenyl]-3-yl)-5-hydroxy-2,2,6,6-tetrametyl-2H-
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pyran-3(6H)-on (CAS 1312337-72-6); 4-(2'.4'-Diclo-4-xyclopropyl[1,1'-
biphenyl]-3-yl)-5-hydroxy-2,2,6,6-tetrametyl-2H-pyran-3(6H)-on (CAS
1312337-45-3); 4-(4'-Clo-4-etyl-2'-flo[1,1'-biphenyl]-3-yl)-5-hydroxy-2,2,6,6-
tetrametyl-2H-pyran-3(6H)-on (CAS 1033757-93-5); 4-(2',4'-Diclo-4-etyl[1,1'-
biphenyl]-3-y1)-2,2,6,6-tetrametyl-2H-pyran-3,5(4H,6H)-dion (CAS 1312340-
84-3);  5-(Axetyloxy)-4-(4'-clo-4-xyclopropyl-2'-flo[ 1,1'-biphenyl]-3-y1)-3,6-
dihydro-2,2,6,6-tetrametyl-2H-pyran-3-on (CAS 1312337-48-6); 5-
(Axetyloxy)-4-(2",4'-diclo-4-xyclopropyl-  [1,1'-biphenyl]-3-yl)-3,6-dihydro-
2,2,6,6-tetrametyl-2H-pyran-3-on;  5-(Axetyloxy)-4-(4'-clo-4-etyl-2'-flo[1,1'-
biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-tetrametyl-2H-pyran-3-on (CAS 1312340-
82-1); 5-(Axetyloxy)-4-(2',4'"-diclo-4-etyl[1,1'-biphenyl]-3-yl)-3,6-dihydro-
2,2.6,6-tetrametyl-2H-pyran-3-on (CAS 1033760-55-2); metyl este cua axit 4-
(4'-Clo-4-xyclopropyl-2'-flo[ 1,1'-biphenyl]-3-y1)-5,6-dihydro-2,2,6,6-
tetrametyl-5-oxo-2H-pyran-3-yl carbonic (CAS 1312337-51-1); metyl este cua
axit 4-(2",4'-Diclo -4-xyclopropyl- [1,1'-biphenyl]-3-yl)-5,6-dihydro-2,2,6,6-
tetrametyl-5-oxo-2H-pyran-3-yl carbonic; metyl este ctia axit 4-(4'-Clo-4-etyl-
2'-flo[1,1'-biphenyl]-3-y1)-5,6-dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl
carbonic (CAS 1312340-83-2); metyl este cua axit 4-(2',4'-Diclo-4-etyl[1,1'-
biphenyl]-3-yl)-5,6-dihydro-2,2,6,6-tetrametyl-5-oxo0-2H-pyran-3-yl  carbonic
(CAS 1033760-58-5); va

cac chét diét co phi ACC dugc chon tir nhom bao gém benfuresat, butylat,
cycloat, dalapon, dimepiperat, EPTC, esprocarb, ethofumesat, flupropanat,
molinat, orbencarb, pebulat, prosulfocarb, TCA, thiobencarb, tiocarbazil,

triallat va vernolat;
cac chét diét c6 tir nhém cac chét trc ché ALS, ma duoc chon tir nhém bao gém:

cac sulfonylure dugc chon tir nhém bao gém amidosulfuron, azimsulfuron,
bensulfuron, bensulfuron-metyl, chlorimuron, chlorimuron-etyl, chlorsulfuron,
cinosulfuron, cyclosulfamuron, ethametsulfuron, ethametsulfuron-metyl,
etoxysulfuron, flazasulfuron, flucetosulfuron, flupyrsulfuron, flupyrsulfuron-
methyl-natri, foramsulfuron, halosulfuron, halosulfuron-metyl, imazosulfuron,

iodosulfuron, iodosulfuron-mehyl-natri, iofensulfuron, iofensulfuron-natri,
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mesosulfuron, metazosulfuron, metsulfuron, metsulfuron-metyl, nicosulfuron,
orthosulfamuron, oxasulfuron, primisulfuron, primisulfuron-metyl,
propyrisulfuron, prosulfuron, pyrazosulfuron, pyrazosulfuron-etyl, rimsulfuron,
sulfometuron, sulfometuron-metyl, sulfosulfuron, thifensulfuron,
thifensulfuron-metyl, triasulfuron, tribenuron, tribenuron-metyl,

trifloxysulfuron, triflusulfuron, triflusulfuron-metyl va tritosulfuron,

cac imidazolinon dugc chon tir nhoém bao gOom imazamethabenz,
imazamethabenz-metyl, imazamox, imazapic, imazapyr, imazaquin va

imazethapyr,

cac chat diét co triazolopyrimidin va cac sulfonanilit dugc chon tur nhom bao
gom cloransulam, cloransulam-metyl, diclosulam, flumetsulam, florasulam,

metosulam, penoxsulam, pyrimisulfan va pyroxsulam,

cac pyrimidinylbenzoat dugc chon tir nhom bao gdm bispyribac, bispyribac-
natri, pyribenzoxim, pyriftalid, pyriminobac, pyriminobac-metyl, pyrithiobac,
pyrithiobac-natri, 1-metyletyl este cla axit 4-[[[2-[(4,6-dimetoxy-2-
pyrimidinyl)oxy|phenyl]metylJamino]-benzoic (CAS 420138-41-6), propyl
este cua axit 4-[[[2-[(4,6-dimetoxy-2-pyrimidinyl)oxy]phenyl]metyl]amino]-
benzoic (CAS 420138-40-5), va N-(4-bromophenyl)-2-[(4,6-dimetoxy-2-
pyrimidinyl)oxy]benzenmetanamin (CAS 420138-01-8),

cac chét diét co sulfonylaminocarbonyl-triazolinon dugc chon tir nhém bao gém
flucarbazon, flucarbazon-natri, propoxycarbazon, propoxycarbazon-natri,
thiencarbazon va thiencarbazon-methyl; va triafamon;

cac chét diét ¢ tir nhém cac chét trc ché quang hop ma duge chon tir nhom bao
gbm:

amicarbazon,

c4c chat e ché hé théng quang hoa II duge chon tir nhém bao gbm cac chét diét
co triazin ma dugc chon tr nhém bao gdbm chlorotriazin, cac triazinon,
triazindion, metylthiotriazin va cac pyridazinon ma dugc chon tir nhém bao gbm

ametryn, atrazin, chloridazon, cyanazin, desmetryn, dimethametryn, hexazinon,
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metribuzin, prometon, prometryn, propazin, simazin, simetryn, terbumeton,

terbuthylazin, terbutryn va trietazin,

cac chat diét co aryl ure dugc chon tir nhom bao gom chlorobromuron,
chlorotoluron, chloroxuron, dimefuron, diuron, fluometuron, isoproturon,
isouron, linuron, metamitron, methabenzthiazuron, metobenzuron, metoxuron,

monolinuron, neburon, siduron, tebuthiuron va thiadiazuron,

cac phenyl carbamat dugc chon tir nhém bao gém desmedipham, karbutilat,

phenmedipham va phenmedipham-etyl,

cac chat diét co nitril duoc chon tir nhém bao gdm bromofenoxim, bromoxynil

va cac mudi, cac este cia nd, va ioxynil va cac muoi va cac este cia no,
céc uracil dugc chon tir nhém bao gdm bromacil, lenacil va terbacil,
bentazon va bentazon-natri, pyridat, pyridafol, pentanochlor, propanil va

cac chit ac ché hé théng quang hoa I duge chon tir nhém bao gom diquat,

diquat-dibromua, paraquat, paraquat-diclorua va paraquat-dimetilsulfat;

céc chét diét cé tr nhom cac chit tc ché protoporphyrinogen-IX oxidaza, ma

dugc chon tir nhoém bao gém:

acifluorfen, acifluorfen-natri, azafenidin, bencarbazon, benzfendizon, bifenox,
butafenacil, carfentrazon, carfentrazon-ethyl, chlometoxyfen, cinidon-etyl,
fluazolat, flufenpyr, flufenpyr-etyl, flumiclorac, flumiclorac-pentyl,
flumioxazin, fluoroglycofen, fluoroglycofen-ethyl, fluthiacet, fluthiacet-metyl,
fomesafen, halosafen, lactofen, oxadiargyl, oxadiazon, oxyfluorfen,
pentoxazon, profluazol, pyraclonil, pyraflufen, pyraflufen-etyl, saflufenacil,
sulfentrazon, thidiazimin, tiafenacil, trifludimoxazin, etyl [3-[2-clo-4-flo-5-(1-
metyl-6-triflometyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-3-yl)phenoxy]-2-
pyridyloxyJaxetat (CAS 353292-31-6; S-3100), N-etyl-3-(2,6-diclo-4-
triflometylphenoxy)-5-metyl-1H-pyrazol-1-carboxamit (CAS 452098-92-9),
N-tetrahydrofurfuryl-3-(2,6-diclo-4-triflometylphenoxy)-5-metyl-1H-pyrazol-
1-carboxamit (CAS 915396-43-9), N-etyl-3-(2-clo-6-flo-4-
triflometylphenoxy)-5-metyl-1H-pyrazol-1-carboxamit (CAS 452099-05-7),
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N-tetrahydrofurfuryl-3-(2-clo-6-flo-4-triflometylphenoxy)-5-metyl-14-

pyrazol-1-carboxamit (CAS 452100-03-7), 3-[7-flo-3-ox0-4-(prop-2-ynyl)-3,4-

(b5)

(b6)

(b7)

dihydro-2H-benzo[ 1,4]oxazin-6-yl]-1,5-dimetyl-6-thioxo-[1,3,5]triazinan-2,4-
dion (CAS 451484-50-7), 2-(2,2,7-triflo-3-0x0-4-prop-2-ynyl-3,4-dihydro-2H-
benzo[ 1,4]oxazin-6-yl)-4,5,6,7-tetrahydro-isoindol-1,3-dion (CAS 1300118-
96-0), 1-metyl-6-triflometyl-3-(2,2,7-triflo-3-oxo0-4-prop-2-ynyl-3,4-dihydro-
2H-benzo[ 1,4]oxazin-6-yl)-1H-pyrimidin-2,4-dion ~ (CAS  1304113-05-0),
metyl (E)-4-[2-clo-5-[4-clo-5-(diflometoxy)-1H-metyl-pyrazol-3-yl]-4-flo-
phenoxy]-3-metoxy-but-2-enoat (CAS 948893-00-3), va 3-[7-clo-5-flo-2-
(triflometyl)- 1H-benzimidazol-4-yl]-1-metyl-6-(triflometyl)-1H-pyrimidin-
2,4-dion (CAS 212754-02-4);

cac chat diét c6 tir nhom cac chét diét co téy tréng, ma duogc chon tr nhém bao
gbm:
cac chét tre ché PDS duoc chon tir nhom bao gém beflubutamid, diflufenican,

fluridon, flurochloridon, flurtamon, norflurazon, picolinafen, va 4-(3-

triflometylphenoxy)-2-(4-triflometylphenyl)pyrimidin (CAS 180608-33-7),

céc chét trc ché HPPD duoc chon tir nhém bao gdbm benzobicyclon, benzofenap,
bicyclopyron, clomazon, fenquinotrion, isoxaflutol, mesotrion, oxotrion (CAS
1486617-21-3), pyrasulfotol, pyrazolynat, pyrazoxyfen, sulcotrion, tefuryltrion,

tembotrion, tolpyralat va topramezon;

aclonifen, amitrol flumeturon va 2-clo-3-metylsulfanyl-N-(1-metyltetrazol-5-

yl)-4-(triflometyl)benzamit;

cac chét diét co tir nhom céc chét (rc ché EPSP synthaza, ma dugc chon tr nhom

bao gdm:

glyphosat, glyphosat-isopropylamoni, glyposate-kali va glyphosat-trimesium
(sulfosat);

cac chéat diét cé tir nhém cac chat (e ché glutamin synthaza, ma dugc chon tur

nhoém bao gom:

bilanaphos (bialaphos), bilanaphos-natri, glufosinat, glufosinat-P va glufosinat-

amoni;
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(b8) chat diét co e ché DHP synthaza asulam;

(b9) cac chat diét co tir nhém cac chét e ché phan bao, ma dugc chon tir nhoém bao
gbm:
cac hop chét thuoc nhém K1 duoc chon tir nhoém bao gém cac dinitroanilin ma

duogc chon tr nhém bao géfn benfluralin, butralin, dinitramin, ethalfluralin,

fluchloralin, oryzalin, pendimethalin, prodiamin va trifluralin,

cac phosphoramidat dugc chon tir nhém bao gdbm amiprophos, amiprophos-
metyl, va butamiphos,

cac chét diét co axit benzoic dugc chon tir nhém bao gém chlorthal va chlorthal-
dimetyl,

céac pyridin duge chon tir nhém bao gbm dithiopyr va thiazopyr, cic benzamit
duoc chon tir nhém bao gdbm propyzamit va tebutam;

cac hop chit thuéc nhém K2 dugc chon tir nhém bao gém carbetamid,
chlorpropham, flamprop, flamprop-isopropyl, flamprop-methyl, flamprop-M-
isopropyl, flamprop-M-metyl va propham;

(b10) cac chéit diét co tir nhém cac chét trc ché VLCFA ma duoc chon tir nhom bao
gbm:
cac cloaxetamit dugce chon tir nhom bao gém acetochlor, alachlor, butachlor,
dimethachlor, dimethenamid, dimethenamid-P, metazachlor, metolachlor,

metolachlor-S, pethoxamid, pretilachlor, propachlor, propisochlor va

thenylchlor,
cac oxyaxetanilit dugc chon tir nhom bao gém flufenacet va mefenacet,

cac axetanilit dwoc chon tor nhém bao gdbm diphenamid, naproanilid,

napropamid va napropamid-M,
chét diét c6 tetrazolinon fentrazamid; va

cac chit diét co khac duoc chon tir nhom bao gém cac hop chit anilofos,
cafenstrol, fenoxasulfon, ipfencarbazon, piperophos, pyroxasulfon va

isoxazolin ¢6 cong thie I1.1, 11.2, 11.3, 11.4, IL.5, 1.6, IL.7, I1.8 va I1.9
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(b11) cac chét diét o tir nhdm céc chét rc ché sinh téng hop xenluloza ma dugc chon

tir nhom bao gom:

chlorthiamid, dichlobenil, flupoxam, indaziflam, isoxaben, triaziflam va 1-

xyclohexyl-5-pentaflophenyloxy-1%-[1,2,4,6]thiatriazin-3-ylamin

175899-01-1);

(CAS

(b12) cac chat diét co tir nhém céc chét diét ¢ khir lién hop ma dugc chon tir nhém

bao gom:

dinoseb, dinoterb va DNOC va mudi cua no;

(b13) cac chit diét co tir nhém céc chat diét co auxin ma duoc chon tir nhom bao

gom:
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2.4-D va cac mudi va cac este ciia nd nhu clacyfos, 2,4-DB va cac mudi va cac
este cua nd, aminocyclopyrachlor va cac mudi va cac este ctia n6, aminopyralid
va cac mudi ciia né nhu aminopyralid-dimetylamoni, aminopyralid-tris(2-
hydroxypropyl)Jammoni va cac este cla no, benazolin, benazolin-etyl,
chloramben va c4c mudi va céc este cia n6, clomeprop, clopyralid va cac mudi
va céc este clia nd, dicamba va cac mudi va cic este ciia n6, dichlorprop va céac
mubi va cac este ctia n6, dichlorprop-P va cac mudi va cac este cla no,
flopyrauxifen,  fluroxypyr,  fluroxypyr-butometyl, ﬂuroxypyf—meptyl,
halauxifen va cac mudi va cac este ctia n6 (CAS 943832-60-8); MCPA va céc
mudi va cac este ciia n6, MCPA-thioetyl, MCPB va céc mudi va cac este cliia
n6, mecoprop va cac mudi va cac este cia n6, mecoprop-P va cac mubi va cac
este cuia nd, picloram va cac mudi va cac este clia no, quinclorac, quinmerac,
TBA (2,3,6) va cac mubi va cac este clia no, triclopyr va cac mudi va cac este
cia nd, axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-
carboxylic, benzyl 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-
flopyridin-2-carboxylat (CAS 1390661-72-9) va axit 4-amino-3-clo-5-flo-6-(7-
flo-1H-indol-6-yl)picolinic;

(b14) cac chét diét co tir nhém chét rc ché van chuyén auxin ma dugc chon tir nhom

bao gbém:
diflufenzopyr, diflufenzopyr-natri, naptalam va naptalam-natri; va
(b15) cac chét diét cé khac duge chon tir nhém bao gbm:

bromobutid, chlorflurenol, chlorflurenol-metyl, cumyluron, cyclopyrimorat
(CAS 499223-49-3) va cac mudi va cac este cia nd, dalapon, dazomet,
difenzoquat, difenzoquat-metilsulfat, dimethipin, DSMA, dymron, endothal va
cac mudi cua nd, etobenzanid, flurenol, flurenol-butyl, flurprimidol, fosamin,
fosamin-amoni, indanofan, maleic hydrazid, mefluidid, metam, methiozolin
(CAS 403640-27-7), metyl azid, metyl bromid, metyl-dymron, metyl iodua,
MSMA, axit oleic, oxaziclomefon, axit pelargonic, pyributicarb, quinoclamin

va tridiphan.

Tét hon nita 13, it nhat mot chét diét cé khac véi cinmethylin dugc chon tir

nhém bao gom quinmerac, picolinafen, dimethenamid, dimethenamid-P, imazamox,
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diflufenican, flufenacet, pendimethalin, pyroxasulfon, sulfonylure dugc chon tir
nhom bao gém amidosulfuron, azimsulfuron, bensulfuron, bensulfuron-metyl,
chlorimuron, chlorimuron-etyl, chlorsulfuron, cinosulfuron, cyclosulfamuron,
ethametsulfuron, ethametsulfuron-metyl, etoxysulfuron, flazasulfuron,
flucetosulfuron,  flupyrsulfuron,  flupyrsulfuron-methyl-natri,  foramsulfuron,
halosulfuron, halosulfuron-metyl, imazosulfuron, iodosulfuron, iodosulfuron-metyl-
natri, iofensulfuron, iofensulfuron-natri, mesosulfuron, metazosulfuron, metsulfuron,
metsulfuron-metyl, nicosulfuron, orthosulfamuron, oxasulfuron, primisulfuron,
primisulfuron-metyl, propyrisulfuron, prosulfuron, pyrazosulfuron, pyrazosulfuron-
etyl, rimsulfuron, sulfometuron, sulfometuron-metyl, sulfosulfuron, thifensulfuron,
thifensulfuron-metyl, triasulfuron, tribenuron, tribenuron-metyl, trifloxysulfuron,
triflusulfuron, triflusulfuron-metyl va tritosulfuron, va aminopyralid va céac mudi ctia
no.

Tham chi t5t hon nita 14, it nhat mot chat diét co khac vé6i cinmethylin duogc
chon tir nhom bao gém quinmerac, picolinafen, dimethenamid, dimethenamid-P,
diflufenican, flufenacet va pendimethalin, va cu thé 1a tir nhom bao gém quinmerac,
picolinafen, diflufenican va flufenacet. Dac biét la, it nhét mot chat diét co khéac voi

cinmethylin dugc chon tr nhém bao gdm quinmerac va picolinafen.
Do d6, theo phuong an cu thé, ché pham theo sdng ché chira cac vi hat chia
cinmethylin va vat liéu polyme bao quanh hodc bao 14y cinmethylin; va quinmerac.
Theo phuong an cu thé khac, ché phém theo sang ché chira cac vi hat chita
cinmethylin va vat liéu polyme bao quanh hodc bao 14y cinmethylin; va picolinafen.
Theo phuong an cu thé khac, ché phém theo séng ché chua céc vi hat chia
cinmethylin va vét liéu polyme bao quanh hodc bao 14y cinmethylin; va diflufenican.
Theo phuong 4n cu thé khac, ché phdm theo séng ché chira céc vi hat chua
cinmethylin va vét liéu polyme bao quanh hodc bao liy cinmethylin; va flufenacet.
Trong ché pham theo séng ché, cinmethylin va it nhat mot chét diét co khac
n6 c6 mat véi ty 16 khdi lugng chung t6t hon 12 nam trong khoang tr 100:1 dén 1:100,

cu thé 1a nim trong khoang tir 50:1 dén 1:50, va dic biét 1a ndm trong khoang tr 10:1
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dén 1:10. "Chung" nghia la ty 1& khéi lugng dé cap dén khéi lugng cua tit ca cac chat

diét c6 khac v6i cinmethylin, ma nhiéu hon mét chat dugc st dung.
Nhu néu trén, theo phuong an wu tién, cac vi hat 1a cdc vi nang.

Cac vi nang chira nhan, trong d6 nhén chira cinmethylin. Nhén ¢6 thé con chira
dung méi. Trong truong hop nay cinmethylin c6 thé c6 mat trong nhan & dang duoc

hoa tan hoac & dang nhil twong.

"Dung moi" 1a chét 1éng ma hoa tan chét tan (chat 16ng khéc vé mit hoa hoc,
chét rén, hodc khi), tao ra dung dich. Tuy nhién, trong trudong hop nay, "dung moi"
khong chi giéi han & hop chit hodc moi trudng ma hoa tan cinmethylin theo dung
nghia: Thong thuong hon 1a hop chét hodc méi trudong nay c6 thé 1a moi trudng phan
tan, va do d6 "dung dich" c6 thé 1 nhil twong hodc dung dich theo diing nghia (dung
dich ding nghia 12 hon hop ddng nhét chia hai hoic nhiéu chét, trong d6 cac hat chat
tan khong thé nhin thdy duoc bang mét thuong va hdn hop nay khong tan xa anh

sang).

Dung mdi bt ky, néu c6 trong nhan, tot hon 1a dugc chon tir cac dung moi
hitu co khong thé hoa 13n v6i nude, nude, dung méi hiru co ¢6 the hoa lan voi nude

va cac hon hgp cua chung.

Dung méi, néu c6 mit, t6t hon 1a dung méi hitu co khong thé hoa 13n vé&i nuée.
Céac dung moi hiru co khong thé hoa 14n voi nuée trong truong hop nay la cac dung
mbi c6 do tan trong nude & 20°C téi da 1a 20 g/L, tot hon 1a t5i da 12 5 g/L va cu thé
la téi da 12 0,5 g/L. Cac vi dy thich hop vé dung mdi hitu co khong thé hoa 1an véi

nudc la:

- dung méi hydrocarbon nhu hydrocarbon béo, vong va thom (vi dy, toluen, xylen,
parafin, tetrahydronaphtalen, naphtalen alkylat hoa hodc céac dAn xuét cta ching,
cac phan doan dau khodng c6 diém sbi tir trung binh dén cao (nhu kerosen, dau
diesel, ddu nhua than));

- dAu thyc vat nhu dau ngo, dau hat cai dau;

- este cna axit béo nhu Ci1-Cio-alkyleste cua Cio-Caz-axit béo;

- metyl- hodc etyl este cua diu thuc vat nhu metyl este cia dAu hat cai dau hoic

metyl este ctia dau ngd;
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- chét béo hodc dau dugc xa phong hoa mot phﬁn; hodc
- nhua thong hodc dau thong.

Céc hdn hop clia cac dung mdi hiru co khong thé hoa 1an v6i nuéc néu trén
ciing ¢6 thé duge sir dung. Dung moéi hitu co khong thé hoa 1an véi nude thudong co
ban trén thi truong, nhu cac hydrocarbon c6 tén thuong mai 1a Solvesso® 200,
Aromatic® 200, hodc Caromax® 28. Cac hydrocarbon thom ¢6 thé duoc st dung khi
chét lugng bi suy giam boi naphtalen. Cac dung moi hitu co khong thé hoa 1an véi

nude duoc wu tién la cac hydrocarbon, cu thé 1a cac hydrocarbon thom.

Thong thuong, dung mdi hitu co khong thé hoa 14n véi nude, néu ¢6 mat, cd

diém s6i 16n hon 100°C, t6t hon 1a 16n hon 150°C, va cu thé 1a 16n hon 180°C.

Néu dung moi hiru co khong thé hoa 14n v6i nuéc c6 mit trong nhan cia vi
nang thi t6t hon 1a n6 chiém luong toi da 12 10% theo khdi lugng, t6t hon nita 1a tbi
da 5% theo khéi lugng, va cu thé 1a téi da 1% theo khdi lugng, tinh trén téng khoi

luogng cua nhén.

T4t hon 13, nhan cta vi nang chira dung moi hitu co khong thé hoa 1an véi
nuée voi lwong nho hon 1% theo khdi lugng, tét hon 1a nhé hon 0,5% theo khoi

lwgng, va cu thé 1a nhé hon 0,1% theo khéi lugng, tinh trén tong khoi lrgng ctia nhéan.

Pic biét 13, nhan cia vi nang khoéng chira dung moi hitu co khong thé hoa 1an
v6i nude.

Ngoai ra hodc cach khac, nhan cla cdc vi nang ¢o thé chira nuée, dung moi
hitu co c6 thé hoa 13n véi nuée, hodc hdn hgp cia chung. Cac dung mdi hiru co ¢6
thé hoa 14n v6i nudc trong truomg hop nay 1a cac dung moéi c6 do tan trong nude ¢
20°C 12 16n hon 20 g/L. Vi du v& céc dung mdi hitu co c6 thé hoa 1an véi nude 1a cac
C;-Cs-alkanol, tic 1a metanol, etanol, propanol hodc isopropanol, cac polyol, nhu
etylen glycol, dietylen glycol, trietylen glycol hodc glyxerin, c4c ete vong, nhu cac
dioxan va tetrahydrofuran, axeton, dimetylsulfoxit, cic amit, nhu dimetylformamit
va dimetylaxetamit, benzoyllactat, cac lactam, nhu N-butylpyrolidon va N-

formylpyrolidon, N-formylmorpholin va propylencacbonat.

Néu dung méi hitu co ¢6 the hoa lan v6i nude ¢6 mat trong nhén cia vi nang

thi tét hon 12 n6 chiém luong t6i da 1a 10% theo khdi lugng, tot hon nita 1a t6i da 5%
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theo khéi lugng, va cu thé 1a t6i da 1% theo khéi lugng, tinh trén tong khoi luong cta
nhan.

T6t hon 14, nhan cta vi nang chira dung méi hitu co ¢6 thé hoa 1an véi nudc
va nudc voi lrong nhd hon 1% theo khéi lugng, t6t hon 1a nho hon 0,5% theo khéi

lwong, va cu thé 1a nho hon 0,1% theo khéi luong, tinh trén téng khdi lugng clia nhan.

Pic biét 13, nhan cua vi nang khong chtra nudc va dung moi hitu co ¢6 thé hoa
1an v6i nude.

Néu hdn hop ctia mot hoidc nhiéu dung méi hitu co khong thé hoa 14n vé6i nudc,
nuéce va’hodac mot hoac nhiéu dung moéi hitu co cod thé hoa 1an v&i nude c6 mit trong
nhan cua vi nang thi t6t hon 1a chiing chiém luong tong cong t6i da 1a 10% theo khdi
lugng, tot hon 14 t6i da 5% theo khéi lwgng, va cu thé 1 t6i da 1% theo khoi lugng,

tinh trén tong khéi lwong ciia nhan.

T6t hon 13, nhan cta vi nang chira dung moi hiru co khong thé hoa 1an véi
nudc, nudc va dung moi hiru co co thé hoa 1an véi nude v6i lwong nho hon 1% theo
khéi luong, t6t hon 1a nh hon 0,5% theo khéi lugng, va cu thé 1a nhé hon 0,1% theo

khdi lwong tinh trén téng khdi lwong ctia nhan.

Dic biét 13, nhan cda vi nang khong chira cdc dung mdi hitu co khong thé hoa

14n v6i nuée, nude va cac dung méi hiru co ¢6 the hoa lan v6i nude.

Nhan c¢6 thé tuy ¥ chira cac chat phu trg, nhu céc polysiloxan cai bién hitu co
nhu Break Thru S 240®; cac rugu alkoxylat nhu Atplus® 245, Atplus® MBA 1303,
Plurafac® LF 300 va Lutensol® ON 30; polyme khbi EO/PO, Poloxamers, vi du
Pluronic® RPE 2035 va Genapol® B; céc rugu etoxylat nhu Lutensol® XP 80; va
dioctyl sulfosucxinat natri nhu Leophen® RA. Néu céc chat phu trg nay ¢6 mit trong
nhan cia vi nang thi tot hon 13 chiing chiém luong téng cong tdi da 1a 5% theo khoi

lwong, va cu thé 1a t6i da 1% theo khoi lugng, tinh trén téng khdi luwong cia nhan.

Tét hon 13, nhan cta vi nang chira cinmethylin voi lugng it nhét 12 90% theo
khéi lwgng, tét hon nita 14 it nhat 95% theo khdi lugng, va cu thé 1a it nhat 99% theo

khdi lwong tinh trén tong khdi lwgng clia nhan.

C4c vi hat chira vat liéu polyme bao quanh hodc bao 14y cinmethylin. V4t liéu

polyme nay c6 thé 1a vat liéu bét ky ma thudng dugc dung 1am vat liéu tao tuong bao
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hoac vat liéu tao nén cho cac vi hat. Vat liéu polyme thuong khong hoa tan trong
nuée, tire 13 d6 tan cia né 1a nhd hon 1 g/l & 25°C va 4p suat 1 bar. Tét hon 14, vat
liéu polyme dugc chon tir nhém bao gdm cac polyure, polyuretan, poly(met)acrylat,
chit déo amin (aminoplast), polystyren, polyamit, polysulfonamit, polyeste va

polycacbonat.

Trong trudng hgp cla cdc vi nang, vat liéu polyme la phan chu yéu cua vo
(con duoc goi 1a tudng bao) bao quanh nhén chira cinmethylin. Trong truong hop cia
cac hat nén, vt liéu polyme la phan chu yéu cua nén polyme ma cinmethylin dugc
bao trong do. Cac vét liéu polyme thich hop lam vo va nén vé nguyén tic 1a gidng
nhau va do d6 déi véi ca hai dang, t6t hon 1a ching dugc chon tir nhém bao gbdm céc
polyure, polyuretan, poly(met)acrylat, chit déo amin, polystyren, polyamit,

polysulfonamit, polyeste va polycacbonat.

Céc vat liéu polyure thuong dugc didu ché bang quy trinh tring hop vat lidu
tao tuong bao polyme thich hop, nhu polyisoxyanat va polyamin. "Polyisoxyanat”
chita hai hodc nhiéu nhom isoxyanat. Polyisoxyanat chira hai nhém isoxyanat con
dugc goi 1a diisoxyanat. "Polyamin" chira hai hoac nhiéu nhém amin. Polyamin chira

hai nhém amin con dugc goi 1a diamin.

Céc vét liéu polyuretan thuong duoc diéu ché bang quy trinh tring hop vat
liéu tao tuomg bao polyme thich hop, nhu polyisoxyanat va polyol. "Polyol" chira hai

hodc nhiéu nhém hydroxyl. Polyol chira hai nhém hydroxyl con dugc goi la diol.

Vit liéu poly(met)acrylat thuong dugc diéu ché bang quy trinh tring hop vét
liéu tao tudng bao polyme thich hgp, nhu cac este cua axit acrylic va/hodc metacrylic,
thuong 1a cac C1-Caq alkyl este, axit acrylic va/hodc axit metacrylic, va tay y ca axit

maleic va/hodc cac monome khong bdo hoa & lién két olefin khac.

Vat liéu chét déo amin thudng dugc diéu ché bang quy trinh da tring ngung
vat liéu tao tudng bao polyme thich hgp, thuong 1a cac hop chét cacbonyl va cac hop
chét chira cac nhom NH, va dic biét 1a melamin va formaldehyt, hodc, thong thuong
hon 14 bang cach luu hoa tién polyme hodc tién san phdm ngung cla cdc monome

nay.
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Cac vat liéu polystyren thuong duoc diéu ché bang quy trinh tring hop styren

hodc céc styren dugc thé va tiry ¥ ca cac monome khong bao hoa lién ket olefin khac.

Vit liéu polyamit thuong duoc diéu ché bang quy trinh tring hop vt liéu tao
tuong bao polyme thich hgp, nhu polyaxit va polyamin, hodc lactam. "Polyaxit" chira
hai hodc nhiéu nhém carboxyl. Polyaxit chita hai nhém carboxyl con dugce goi la

diaxit.

Cac vat liéu polysulfonamit thuong dugc didu ché bang quy trinh tring hop
vat liéu tao tudng bao polyme thich hgp, nhu axit polysulfonic va polyamin. "Axit
polysulfonic" chira hai hodc nhiéu nhém axit sulfonic. Axit polysulfonic chira hai

nhém axit sulfonic con dugc goi 1a axit disulfonic.

Céc vét liéu polyeste thuong duoc didu ché bang quy trinh tring hop vt liéu
tao tudng bao polyme thich hgp, nhu polyaxit va polyol, hodc lacton.

Céc vét liéu polycacbonat thuong dugc diéu ché bang quy trinh tring hop vat
liéu tao tudng bao polyme thich hgp, nhu polycacbonat va polyol.

Trong s6 cac vt liéu polyme néu trén, wu tién la cac polyure, poly(met)acrylat
va chit déo amin. Dé diéu ché cac vi nang, wu tién hon 1a st dung céc polyure. bé
didu ché cac hat nén, wu tién hon 1a sir dung céc poly(met)acrylat va chét déo amin
va cu thé 1a poly(met)acrylat.

Polyure 12 vat liéu da biét dbi v6i cac vi hat va cu thé 12 vat liéu vé da biét déi
v6i cac vi nang. N6i chung, polyure dugc tao thanh bang cach cho polyisoxyanat, tirc
12 hop chét c6 it nhit hai nhém isoxyanat, phan img v6i polyamin, tirc 1a hop chét ¢6
it nhét 12 hai nhém amino va chinh xac hon 12 hop chét c6 it nhat hai nhém amin béc
mét va/hoic bac hai, tdt hon 1a ¢6 hai nhém amin bac mot, dé tao thanh vat liéu twong
bao polyure. Theo mot phuong an, it nhét mot diisoxyanat va it nhét mot diamin c6
hai nhém amin bic mdt dugc sit dung. Theo phuong an khéc, polyisoxyanat hoac
polyamin hodc cd hai 1an luot c6 nhidu hon hai nhém -NCO- hodc NH- phan ung.
Theo phuong an khac, polyure ¢6 thé duoc tao thanh bang cach cho polyisoxyanat
tiép xtc voi nude. Trong truong hop nay, déu tién axit carbamic tao thanh, axit nay
ngay lap tic phan huy thanh amin twong tmg va CO,. Amin nay phan tng tiép voi

polyisoxyanat tao thanh polyure. Twong tu, polyure c6 thé thu dugc tlr phan tng gitra
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polyisoxyanat véi cd polyamin va nudc. Tét hon 13, vo polyure chira polyisoxyanat
va polyamin & dang da trung ngung. Céc polyisoxyanat thich hop da dugc biét, vi du
tr US 2010/0248963 Al, cac doan [0135] dén [0158]. Cac polyamin thich hop da
duoc bidt, vi du tir US 2010/0248963 A1, cac doan [0159] dén [0169].

Céc polyisoxyanat c6 thé dugc st dung riéng r& hodc dudi dang hdn hop cua
hai hodc nhiéu polyisoxyanat. Céc polyisoxyanat thich hop 1a, vi du, cac isoxyanat
béo hodic cac isoxyanat thom. Cac isoxyanat nay co thé c6 mat dudi dang cac
isoxyanat monome hodc oligome. Ham lugng NCO c6 thé dugc x4c dinh theo ASTM
D 5155-96 A.

Thuét ngit "isoxyanat béo" nhu dugc sit dung ¢ day con bao gbm céc isoxyanat
vong béo. Vi du vé cac diisoxyanat béo thich hgp bao gbm tetrametylen diisoxyanat,
pentametylen diisoxyanat, hexametylen diisoxyanat (HMDI), dodexyl diisoxyanat,
1,4-diisoxyanato-4-metylpentan, 2-butyl-2-etylpentametylen diisoxyanat, 2.,2,4-hodc
2,4,4-trimetyl-1,6-hexametylen diisoxyanat, lysin alkyl este diisoxyanat, trong do
alkyl 1a Ci-Cio-alkyl, cling nhu cac isoxyanat vong béo nhu isophorondiisoxyanat
(IPDI), 1,4-bisisoxyanatoxyclohexan, bis-(4-isoxyanatoxyclohexyl)metan, — 2-
isoxyanatopropylxyclohexyl isoxyanat, 3(4)-isoxyanatometyl-1-metylxyclohexyl
isoxyanat, 2,4'-metylenbis(xyclohexyl) diisoxyanat, va 4-metylxyclohexan 1,3-
diisoxyanat (H-TDI). Vi du vé triisoxyanat béo 1a 4-isoxyanatometyl-1,8-octametylen

diisoxyanat.

Thuat ngit "isoxyanat thom" nhu dugc st dung & day con bao gdm céc
isoxyanat thom béo trong 4o it nhét mot trong s6 cac nhoém isoxyanat khong lién két
v6i vong thom, ma lién két v6i nhom alkyl, nhém alkyl nay lai lién két voi vong
thom. Cac isoxyanat thom thich hgp bao gbm toluen diisoxyanat (TDI), nhu 2,4-
toluen diisoxyanat (2,4-TDI) hodc 2,6-toluen diisoxyanat (2,6-TDI) hodc cac hdn hop
ctia chung (TDI: hdn hop cua cac chit déng phan 2,4 va 2,6), triisoxyanatotoluen,
diphenylmetan-4,4'-diisoxyanat (MDI), 2,4'-diphenylmetan diisoxyanat (2,4'-MDI),
4,4' 4"-triphenylmetan triisoxyanat, 2,4,4'-diphenyl ete triisoxyanat, 3,3'-dimetyl-
4,4'-diphenyl diisoxyanat, 3,3'-dimetoxy-4,4'-diphenyl diisoxyanat, 1,3- va 1.4-
phenylen diisoxyanat, diphenyl diisoxyanat, 1,5-naphtylen diisoxyanat, xylylen

diisoxyanat hodc tetrametylxylylen diisoxyanat.
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Ciing thich hop 1a c4c oligoisoxyanat hodc polyisoxyanat ma c6 thé dugc diéu
ché tir cac di- hodc polyisoxyanat néu trén hodc cac hdn hop cta ching bang cach
lién két qua cac cAu trac uretan, allophanat, ure, biuret, uretdion, amit, isoxyanurat,
carbodiimit, uretonimin, oxadiazintrion hodc iminooxadiazindion. Vi du Ia
tetrametylen diisoxyanat trime (tc 1a isoxyanurat twong Ung), hexametylen
diisoxyanat trime (ttrc 12 isoxyanurat twong tng), isophoron diisoxyanat trime (tuc la
isoxyanurat twong tmg), polymetylen polyphenyl isoxyanat, hén hop cua céc
diphenylmetan diisoxyanat monome va céc diphenylmetan diisoxyanat oligome va
hdn hop ctia nhiéu diphenylmetan diisoxyanat oligome, tuy y con véi cac
diphenylmetan diisoxyanat monome (MDI f)olyme). Céac isoxyanat oligome hodc
polyme nay c6 d§ chirc trung binh thuong nam trong khoang tir 2,0 dén 4,0, tét hon
12 nam trong khoang tur 2,1 dén 3,2, va tdt hon nita 13 nim trong khoéng tir 2,3 dén
3,0. Dién hinh 13, cdc isoxyanat oligome nay c6 do nhdt (duge xac dinh theo DIN
53018; 25°C) nim trong khoang tir 20 dén 1000 mPas, t6t hon nita 1 nim trong
khoang tir 80 dén 500 mPas va dic biét 1a tir 150 dén 320 mPas. Cac isoxyanat
oligome nhu vay 1a c¢6 béan trén thi truong, vi du tir BASF SE vdi tén thuong mai la
Lupranat® M5, Lupranat® M10, Lupranat® M20, Lupranat® M50, Lupranat® M70,
Lupranat® M200, Lupranat® MM103 hodc véi tén thuong mai la Basonat® A270.

Ciing thich hop 14 cac hdn hop cia cac diisoxyanat hodc polyisoxyanat néu

trén véi cac oligoisoxyanat hodc polyisoxyanat.

Ciing c6 thé sir dung céc diisoxyanat hodc polyisoxyanat dugc chin (phong
bé). Trong cac diisoxyanat hodc polyisoxyanat duoc chin hoic duoc phong bé, cac
nhoém isoxyanat dugc phan tng thuan nghich dé tao thanh nhém chitc khac ma trong
didu kién thich hop c6 thé dugc chuyén héa tré lai thanh nhém isoxyanat. Tot hon la
nhém isoxyanat dugc phan ing v6i ruou, t6t hon 1a rugu don chirc, dé tao thanh nhom
uretan. Thong thuong rugu duge khir mot cach don gian trong qué trinh phan ng cia
diisoxyanat hodc polyisoxyanat duoc phong bé v6i polyamin. Viéc phong bé céc
nhom isoxyanat lam giam do hoat dong rit cao cua cac isoxyanat va cho phép phan

ting v6i polyamin duge ki€m soat va do do cau tric ctia polyure dugc ki€m soat.

Ciing thich hop 1a cac san pham cong cua cic diisoxyanat voi cac ruou

polyhydric, nhu etylen glycol, glyxerol va trimetylolpropan, thu dugc bang cach b
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sung, trén mdt mol rugu polyhydric, mot s6 mol diisoxyanat twong ttng v6i s6 luong
nhom hydroxyl cua rugu twong ing va cac hdn hop clia chung véi cac diisoxyanat
néu trén. Theo cach nay, mdt sd phan tir ciia diisoxyanat dwgc lién két thong qua céac
nhom uretan véi rugu polyhydric dé tao thanh céc polyisoxyanat khéi lugng phan tir
cao. San phém dic biét thich hgp thudc loai nay, DESMODUR® L (Bayer Corp.,
Pittsburgh), c6 thé dugc didu ché bang cach cho ba mol toluen diisoxyanat phan ng
v6i mot mol 2-etylglyxerol (1,1-bismetylolpropan). San pham thich hgp khac thu
duoc bang cach cong hop hexametylen diisoxyanat hodc isophoron diisoxyanat voi

etylen glycol hoac glyxerol.

Céac polyisoxyanat dugc uu tién 1a cac diisoxyanat béo néu trén, cu thé 1a
hexametylen diisoxyanat hodc isophoron diisoxyanat, diphenylmetan-4,4'-
diisoxyanat, toluen diisoxyanat, va cdc isoxyanat oligome, cu thé 1 cac trime
(isoxyanurat) ctia cac diisoxyanat béo néu trén. Pac biét 1a, hexametylen diisoxyanat

hodc trime ctia né, va rat dic biét 1a hexametylen diisoxyanat trime dugc sit dung.

Céc polyamin thich hop trong pham vi sang ché s& dugc hiéu chung 12 c6 nghia
nhu céc hop chit ma chira hai va nhiéu nhém amin trong phan tir, cic nhém amin nay

c6 thé duoc lién két vai cac goc béo hoac thom.

Thuat ngit "cac polyamin béo" nhu dugc sir dung & day bao gbm céc anin vong
béo. Vi du vé cac polyamin béo thich hop 1a cac a,m-diamin c¢6 cong thirc HoN-
(CH»),-NH,, trong do p la s6 nguyén nam trong khoang tir 2 dén 6. Vi du vé cac
diamin nay 12 etylen diamin, propylen-1,3-diamin, tetrametylen diamin, pentametylen
diamin va hexametylen diamin. Diamin dwgc vu tién 1a hexametylen diamin. Cac
polyamin béo thich hgp khéc 1a céc polyetylenimin c6 cong thirc HoN-(CH2-CHa-
NH)-H, trong d6 q 1a s6 nguyén ndm trong khoang tir 2 dén 20, t6t hon 12 nam trong
khoang tir 3 dén 5. Vi du dai dién vé cac polyetylenimin nhu vay 12 dietylen triamin,
trietylen tetramin, tetraetylen pentamin va pentaetylen hexamin. Cac polyamin béo
thich hop khac 1a cac dioxaalkan-o,0-diamin, nhu 4,9-dioxadodecan-1,12-diamin co
cong thirc HoN-(CHz)30-(CH2)40-(CH2)3-NHz. Céc polyamin béo thich hop khac la
cic amin mang 3 nhom aminoalkyl. Vi du la tris(2-aminoetyl)amin, tris(2-
aminopropyl)amin, tris(3-aminopropyl)amin,  tris(2-aminobutyl)amin,  tris(3-

aminobutyl)amin, tris(4-aminobutyl)amin, tris(5-aminopentyl)amin va  tris(6-
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aminohexyl)amin. Céc polyamin béo thich hop khac 1a cac diamin vong béo, nhu

isophoron diamin, diaminodixyclohexylmetan hoac bis(aminometyl)xyclohexan.

Vi du vé cac polyamin thom thich hop 1a 1,3-phenylen diamin, 2,4- va 2,6-
toluen diamin, 4,4'-diaminodiphenyl metan, 1,5-diaminonaphtalen, 1,3,5-
triaminobenzen, 2,4,6-triaminotoluen, 1,3,6-triaminonaphtalen, 2,4.4'-

triaminodiphenyl ete, 3,4,5-triamino-1,2,4-triazol va 1,4,5,8-tetraaminoanthraquinon.

Céc polyamin ma khong tan hodc it tan trong nudce co thé dugc sir dung duéi

dang cac mudi hydroclorua cta chung.

Céac polyamin c6 thé dugc st dung riéng ré hodc dudi dang hdn hop ctia hai
hodc nhiéu polyamin. Cac polyamin dugc wu tién la cac diamin béo, cu the la céc

o,m-diamin néu trén. Dic biét 13, hexametylen diamin dugc st dung.

Luong tuong d6i ctia mdi thanh phan tao tudng bao bd sung s& thay dbi theo
khéi luong trong duong cta ching. N6i chung, cac lugng xap xy ty lugng duge uvu
tién, trong khi lugng du ciia mot thanh phén ciing ¢6 thé duogc 4p dung, dac biét 1a
luong du cua polyisoxyanat. Téng luong cac thanh phan tao tuong bao x4p xy twong

g voi tong lugng céc vat liu tao tudong bao dang polyme.

Céc vi nang chtra v polyure t5t hon 13 duoc diéu ché bang quy trinh trung hop
bé mit chung cia vét lidu tao tuong bao polyme thich hop, nhu polyisoxyanat va
polyamin. Quy trinh tring hop bé mit chung thuong dugc thye hién trong nhil twrong
dau trong nudc hodc trong huyén phu cua vét li¢u nhéan chia it nhét 1a mét phﬁn cua
vat liéu tao tudong bao polyme di dugc hoa tan trong dé. Trong qua trinh trung hop,
polyme cach ly khoi vat liéu nhéan boi bé mat ranh gi6i gitta vat liéu nhan va nude
nhd d6 tao thanh twong bao cta vi nang. Nho d6 thu duge huyén phii chira nu6e cia
vat liéu vi nang. Chi tiét hon vé phuong phép theo sang ché dugc néu dudi day.

Poly(met)acrylat con 1a vat liéu da biét dung cho cac vi hat, ca ¢ dang cac vi
nang va cac hat nén, vi du tir WO 2008/071649, EP 0 457154 hogc DE 10 2007 055
813. Thong thudng, poly(met)acrylat chira cac Ci-Cos alkyl este cla axit acrylic
va/hodc metacrylic, axit acrylic, axit metacrylic, va/hodc axit maleic dudi dang duoc

trung hop. T6t hon nita 13, poly(met)acrylat chira metyl metacrylat va axit metacrylic.
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Poly(met)acrylat co thé con chtra duéi dang duge trung hgp mot hodc nhiéu monome

hai chirc hodc da chire. Poly(met)acrylat co thé con chira cdc monome khéac.

Trir khi ¢6 quy dinh khéc, cac thuat nglt "acrylat” va "metacrylat" 1an luot @&
cap dén céc este clia axit acrylic va axit metacrylic. "Poly(met)acrylat" dé cap dén cac
polyme cuia céc acrylat, cac polyme cuia cac metacrylat, cac hdn hop ctia cac polyme
cia cic acrylat va cac polyme ciia cac metacrylat va dén cac copolyme clia cac acrylat
va metacrylat. Hon nita cac polyme cé thé chira cac monome khong bao hoa lién két

etylen khac dudi dang duoc trung hop.
T6t hon nira 13, polyme poly(met)acrylat duge tong hop tir:

30 dén 100% theo khdi hrong, tinh trén tbng khdi lrong ciia cac monome, cua
mot hoac nhiéu monome (cac monome I) dugc chon tir nhém bao gém cac C1-Cua
alkyl este ctia axit acrylic va/hodc axit metacrylic, axit acrylic, axit metacrylic, va

axit maleic,

10 dén 70% theo khdi lugng, tinh trén tbng khéi lugng clia cic monome, cta

mdt hodc nhiéu monome hai chirc hoac da chirc (cdc monome II), va

0 dén 40% theo khéi lugng, tinh trén tong khéi lugng ciia cdc monome, cua

mot hoic nhiéu monome khac (cac monome III).

Poly(met)acrylat cia tudng bao nang thuong chira it nhét 12 mot monome dugc
chon tir nhom bao gdm cac Ci-Cas alkyl este clia axit acrylic va/hodc axit metacrylic,
axit acrylic, axit metacrylic, va axit maleic (cic monome I), dudi dang dugc dong
trung hop, véi luong it nhét 12 30%, theo dang dugc uu tién, it nhét 1a 40%, theo dang
duge dic biét wu tién, {t nhét 1a 50%, dic biét hon nira it nhat 1a 60%, rat dic biét uu
tién 12 it nhit 70%, va con i da 1a 100%, tot hon 1a khéng nhidu hon 90%, dic biét
hon 12 khong nhidu hon 85%, va rat dic biét wu tién 12 khong nhiéu hon 80% theo

khoi lugng, tinh trén tong khoi Iugng cta cac monome.

Hon nita, poly(met)acrylat cla twong bao nang chira mot hodc nhiéu monome
hai chirc hodc da chirc (cAc monome II), duéi dang dugc ddng trang hop, v6i lugng
t6t hon 13 it nhat 10%, t5t hon 12 it nhat 15%, wu tién 1a it nhit 20%, va n6i chung con
khong nhidu hon 70%, tot hon 14 khéng nhiéu hon 60%, va dic biét wu tién 1a khong

nhiéu hon 50% theo khéi lwong, tinh trén téng khéi lwong cia cdc monome. Theo
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phuong 4n dugc wu tién khac, poly(met)acrylat cua tudng bao nang chira mot hodc
nhiéu monome da chirc (c4c monome II), duéi dang duogc ddng trung hop, voi lugng
t6t hon 12 it nhét 10%, t6t hon 1a it nhat 15%, va n6i chung con khéng nhiéu hon 50%,
t5t hon 12 khong nhiéu hon 40% theo khdi lwong, tinh trén tong khéi luong ctia cac

monome.

Ngoai ra, poly(met)acrylat co thé chira cac monome III khac, dudi dang duoc
ddng trang hop, véi luong ti da 1a 40%, t6t hon 1a t6i da la 30%, ddc biét hon 1a t6i
da 20%, theo khéi lugng. Tuy nhién, tdt hon 14 tuong bao nang dugc tong hop chi tir

ciac monome thudc cdc nhom I va II.

Cac monome I thich hgp 1a cac Ci-Cas alkyl este cua axit acrylic va/hodc
metacrylic va ca cac axit Cs- va Cq- carboxylic khong bdo hoa nhu axit acrylic, axit
metacrylic, va ca axit maleic. Cac monome I thich hop la cac isopropyl, isobutyl, sec-
butyl, va tert-butyl acrylat va cac metacrylat trong mg, va dac biét t6t hon 1a gdbm ca
metyl, etyl, n-propyl, va n-butyl acrylat va cic metacrylat twong ng. Noi chung, cac

metacrylat va axit metacrylic duoc uu ti€n.

Theo mdt phuong an dugc uu tién, tudng bao vi nang chira 25% dén 75% theo
khdi lugng cua axit maleic, axit metacrylic va/hodc axit acrylic, dac biét hon la axit

metacrylic, tinh trén tong lwong ciia cac monome I, dudi dang duge dong tring hop.

Céac monome II thich hop 13 cac monome hai chirc hodc da chirc. Cac monome
hai chirc hoiic da chirc ¢6 nghia 1a cdc hop chit ma c6 it nhat 14 hai lién két doi etylen
khong lién hop. Dy tinh chu yéu 14 cac divinyl monome va polyvinyl monome. Chung
mang dén sy lién két chéo ciia tudng bao nang trong qua trinh tring hop. Theo phuong

4n duoc wu tién khac, cdc monome II thich hop 1a cdc monome da chirc.

Céc divinyl monome thich hgp 1a divinylbenzen va divinylxyclohexan. Cac
divinyl monome dwgc wu tién 1a cac dieste cia cac diol véi axit acrylic hodc axit
metacrylic, va ca céac dialyl va divinyl ete cta cac diol nay. Co thé dé cap dén 1a, vi
du, etandiol diacrylat, etylen glycol dimetacrylat, 1,3-butylen glycol dimetacrylat,
metalylmetacrylamit, alyl acrylat, va alyl metacrylat. Dac biét wu tién la propandiol,

1,4-butandiol, pentandiol, va hexandiol diacrylat va cac metacrylat tuong ung.
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Céc polyvinyl monome dugc uu tién 13 cac polyeste cua cac polyol voi axit
acrylic va/hodc axit metacrylic, va ca cac polyalyl va polyvinyl ete cua cac polyol
nay, trivinylbenzen va trivinylxyclohexan. Dac biét uu tién la trimetylolpropan
triacrylat va trimetacrylat, pentaerythritol trialyl ete, pentaerythritol tetraalyl ete,
pentaerythritol triacrylat, va pentaerythritol tetraacrylat, va ca cac hdn hop k¥ thuat

cua chung.

Céac monome III dugc du tinh 1a cdc monome khac voi cac monone I va II,
nhu vinyl axetat, vinyl propionat, vinylpyridin, va styren hodc a-metylstyren. Dac
biét dugc wu tién 1 axit itaconic, axit vinylphosphonic, anhydrit maleic, 2-
hydroxyetyl acrylat va metacrylat, —acrylamit-2-metylpropansulfonic, axit
metacrylonitril, acrylonitril, metacrylamit, N-vinylpyrolidon, N-metylolacrylamit, N-

metylolmetacrylamit, dimetylaminoetyl metacrylat, va dietylaminoetyl metacrylat.

Céc polyme chét déo amin, ma con dugce goi 1a cadc nhyra amin, nhua ngung tu
amin hodc nhua amit, cling 1a cac vat liéu da biét dbi vai cac vi hat, ca & dang cac vi
nang va céc hat nén. CAc chét déo amin 12 c4c san phim da tring ngung cia mot hodc
nhiéu aldehyt, nhu formaldehyt, axetaldehyt, propanal, glyoxal hodc glutaraldehyt,
vGi mét hodc nhidu hop chdt amin thuong c6 it nhat 1a hai nhém amin, nhu ure,
thioure, melamin, me‘l‘ 6 thé dugc ete hoéa mot ph?m hodc toan bd, xyanoguanamin (=
dixyandiamit) va benzoguanamin. Vi du v& cac polyme chit déo amin 1a cac chét da
tring ngung cua melamin va formaldehyt (nhua melamin-formaldehyt hodc nhwa
MF), bao gf”)m nhya dan Xuét tir cac chét ngung tu melamin-formaldehyt dugc ete hoa
hoan toan hoac mot phﬁn, nhua ure-formaldehyt (nhya UF), nhya thioure-
formaldehyt (nhya TUF), cac chét da tring ngung cia melamin, ure va formaldehyt
(nhya MUF), bao gb6m nhyra dan xuét tir cac chit ngung tu melamin-ure-formaldehyt
duoc ete hoa hoan toan hodc mot ph?m, cac chét da tring ngung clia melamin, thioure
va formaldehyt (nhya MTUF, bao gbém nhwa dan xuét tir cac chét ngung tu melamin-
thioure-formaldehyt dugc ete hoa hoan toan hodc mot phﬁn, nhua ure-glutaraldehyt,
cdc chit da tring ngung benzoguanamin-formaldehyt, céc chit da truing ngung
dixyandiamit formaldehyt va cac chét da tring ngung ure-glyoxal. Cac polyme chét
déo amin thich hop dé tao vi nang la da biét va c6 thé dugc tim thay, khong ké cac tai

liéu khac, trong tai liéu Kirk-Othmer, Encyclopedia of Chemical Technology, 3rd

-30-



37001

edition, Vol. 2, pp. 440-469, tai liéu trong linh vuc dugc néu trong phﬁn gidi thiéu,
US 4,918,317, EP 26914, EP 218887, EP 319337, EP 383,337, EP 415273, DE
19833347, DE 19835114 va WO 01/51197.

Trong cac nhya UF va TUF, ty 1€ mol clia ure ho#c thioure trén formaldehyt
thong thuong nim trong khoang tir 1:0,8 dén 1:4, tt hon tir 1:1,5 dén 1:4, tt nhét tir
1:2 dén 1:3,5. Néu glutaraldehyt dugc st dung thay cho formaldehyt, ty 1€ mol cta
urea hodc thioure trén glutaraldehyt co thé t6t hon ndm trong khoang tir 1:1,2 dén 1:3,

tdt nhat nim trong khoang tur 1:1,5 dén 1:2,5.

Trong cac nhua MF va MUF, ty 1é mol cua melamin trén formaldehyt thong
thudng nam trong khoang tir 1:1,5 dén 1:10, t6t hon tir 1:3 dén 1:8, t6t nhét tir 1:4 dén
1:6.

Trong cac nhwa MUF va MTUEF, ty 1€ mol cia melamin + urea hodc thioure
trén formaldehyt thong thuong nam trong khoang tir 1:0,8 dén 1:9, t6t hon tir 1:2 dén
1:8, tot nhét tir 1:3 dén 1:6. Ty 1€ mol cta urea hoac thioure trén melamin c6 thé nim

trong khoang tir 50:1 dén 1:100 va t6t hon tir 30:1 dén 1:30.

Khi diéu ché cac nhua chit déo amin néu trén, cac tién san pham ngung c6 thé
duoc st dung & dang tién san pham ngung dugc ete hoa ciia hop chit amin va aldehyt.
Trong céc tién san pham ngung dugc ete hda nay, cac nhom metylol hinh thanh boi
phan g ctia cdc nhém amin v6i formaldehyt v6i alkanol hodc alkandiol, t6t hon véi
C;-Cs-alkanol, nhu metanol, etanol, n-propanol hodc n-butanol, tot hon 12 metanol,
hodc C,-Cs-alkandiol, nhu etylen glycol. Mtrc do ete hoa ctia cac nhya nay ¢ thé
duoc diéu chinh bang ty 1& mol ctia cac nhom amin trén alkanol, ty 1¢ nay dién hinh

nam trong khoang tir 10:1 dén 1:10, t6t hon nim trong khoang tir 2:1 dén 1:5.

Vit li€u polyme chit déo amin, ma bao quanh ho#c bao léy nhan, t6t hon 1a
duoc chon tr nhém bao gém cac nhya melamin-formaldehyt, bao gém cac nhua
melamin-formaldehyt thu dugc toan bd hodc mot phan tir cc san phim ngung
melamin-formaldehyt dugc ete hoa, va cac nhya ure-formaldehyt va cac hdn hop cua
ching. Pic biét 1a, vat liéu polyme chat déo amin ma bao quanh hodc bao léy nhan
12 nhya melamin-formaldehyt, cu thé 1a nhya melamin-formaldehyt ma thu dugc tur
toan bd hodc mdt phan clia cc san pham ngung melamin-formaldehyt ete hoa, ma c6

thé chtra lwong nho, vi du tir 1 dén 20% mol cia ure, tinh trén melamin.
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Nhu da néu, dé diéu ché cac vi nang, dic biét duogc wu tién la cac polyure. Cac
polyure thich hop dugc mo ta trén déy. Trong s6 nay, uu tién la cac polyure duoc diéu
ché tur:

- it nhit mot polyisoxyanat duge chon tir nhém bao gom céc diisoxyanat béo
néu trén, cac diisoxyanat thom, cac isoxyanat oligome, cu thé la cac trime
(isoxyanurat) cta cac diisoxyanat béo néu trén, va cac hdn hop cua ching; va

- it nhat mot polyamin dugc chon tir nhém bao gom cac diamin béo néu trén
va cac hon hop clia ching.

Puoc vu tién hon 1a cac polyure duge dicu ché tir:

- it nhdt mdt polyisoxyanat dugc chon tir nhom bao gom hexametylen
diisoxyanat, isophoron diisoxyanat; diphenylmetan-4,4'-diisoxyanat, toluen
diisoxyanat, isoxyanat oligome, cu thé 1a cac trime (isoxyanurat) cua cac diisoxyanat
béo néu trén, va cac hdn hop cia ching; va

- it nh4t mét polyamin dugc chon tir nhom bao gom céc a,0-diamin néu trén.

Cu thé 13, cac polyure dugc di€u ché tur

- it nhit mdt polyisoxyanat dugc chon tir nhom bao gom hexametylen
diisoxyanat, trime ctia n6 va cac hdn hop cia chung, va

- hexametylen diamin.

Trong cac vi nang, ty 1€ khéi lugng ctia cinmethylin va vét liéu polyme c6
trong v6 tot hon 1a nam trong khoang tir 1:1 dén 80:1, t6t hon nira 1a ndm trong khoang

tir 4:1 dén 40:1, cu thé 12 ndm trong khoéng tir 8:1 dén 25:1.

Vi vé thuong chu yéu bao gdm vat liéu polyme, tirc 1 n6 chiém t6i it nhat
95% theo khéi lwong, tinh trén tong khéi luong ctia vo, nén dugce biéu hién theo cach
khac 1a ty 18 khéi lugng clia cinmethylin va vo t5t hon 13 nam trong khoang tur 1:1
dén 80:1, tbt hon nira 1a nam trong khoang tir 4:1 dén 40:1, cu thé 1a nam trong khoang

tir 8:1 dén 25:1.
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Trong céc hat nén, ty 1¢ khéi lugng cia cinmethylin va vat liéu polyme tao
thanh nén polyme t6t hon 1a nam trong khoang tir 10:1 dén 1:10, tbt hon nita 1a nim

trong khoang tur 5:1 dén 1:5, va cu thé 1a nam trong khoang tir 3:1 dén 1:4.

Liéu cac vi nang hay céc hat nén s& duoc tao thanh sé& tuy thudc, trong sb cac
yéu td khac, vao cac diéu kién trung hgp ma ¢ cac diéu kién d6 cac monome ma tao
thanh vat liéu polyme dugc phan tmg. Cac didu kién can thiét nay da dugc chuyén
gia trong linh vuc nay biét dén. Vi du, quy trinh dién hinh dé thu dugc cc vi nang
nhan/vé 1a quy trinh trung hop bé mit chung trong nhil twong dau trong nuéc hoic
huyén phu chira nuéc, trong d6 vat liéu nhan, ma chua it nhét 12 mot ph?ln cua vat liu
tao tudng bao polyme dugc hoa tan trong do, dugc sir dung lam nguyén li€u ban dau.
Nhu da néu, trong qué trinh tring hop, polyme cach ly khéi vat li¢u nhén boi bé mat
ranh gioi gitta vt liéu nhan va nudc nho do tao thanh tuong bao cua vi nang. Céc hat
nén, vi dy, thu duoc khi 4p dung quy trinh tring hop vi nhii trong st dung luc cit cao
va lugng du cua cac chét nhii hoa dé phan tan tdt cac nguyén liéu ban dau (tc 1a hop
chét dugc bao ldy - & day 1a cinmethylin - va cac monome dé tao thanh nén polyme)
trong moi trudng nude. Quy trinh nay l1a déc biét thich hop dé thu céc hat nén v6i nén

poly(met)acrylat.

Ché pham theo sang ché chira cac vi hat voi lwong tét hon 1a nam trong khoang
tir 10 dén 70% theo khéi lwong, t6t hon nita la nam trong khoang tir 20 dén 60% theo
khéi lugng, tham chi t6t hon nita la nam trong khoang tir 30 dén 50% theo khdi luong,
cu thé 12 nim trong khoang tir 35 dén 50% theo khéi lugng, tinh trén tdng khdi lugng

cua ché pham.

Ché pham theo séng ché chira cinmethylin v6i lugng tot hon 1a nim trong
khoang tir 10 dén 70% theo khéi luong, tot hon nita 1a nam trong khoang tir 20 dén
60% theo khdi lugng, tham chi t6t hon nita 1a nim trong khoang tr 30 dén 50% theo
khéi luong, va cu thé 1a ndm trong khoang tir 35 dén 45% theo khbi lugng, tinh trén

téng khéi lugng clia ché pham.

Ché phim theo sang ché t6t hon 1a ché pham long & 20°C. Tét hon nita 13, ché
pham nay 14 ché pham phén tan trong nuge. Trong ché pham phén tén trong nudc,

nude hodc mdi truomg chira nude thuong 1a pha lién tuc, trong khi cac vi hat va ca it
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nhéat mot chét diét co khéac véi cinmethylin, néu chiing khong hoa tan trong pha lién

tuc, s€ tao thanh pha phan tan.

"MB®bi truong nudc" chira dung moi nudce va tuy y cac hop chét dugc hoa tan
trong do, vi du cac chét hoat dong bé mit nhu néu dudi day hodc cac chét phu gia
phéi ché théng thuong khac, nhu cac chit 1am dic hodc cac bioxit; cling xem dudi
day. Dung mdi nuGe trong moi truong nude 1a nude hodc hdn hop clia nude voi dung
mdi hitu co ¢6 thé hoa 14n véi nude, nhu cac Ci-Cs-alkanol, vi du metanol, etanol, n-
propanol, isopropanol, n-butanol, 2-butanol, isobutanol, hodc tert-butanol, cac C2-Cs-
alkandiol va céc C3-Cs-alkantriol, ma tét hon 13 dugc chon tir nhém bao gbm etylen
glycol, 1,2-propandiol, 1,3-propandiol, glyxerol va 1,4-butandiol. Néu dung moi
nudc 13 hdn hop ctia nude va dung moi hitu co c6 thé hoa 14n v6i nude néu trén thi ty
1é khéi luong gitta nuéc va dung moi hitu co c6 thé hoa 13n v6i nuéc trong dung moi
nuge nay t6t hon 1a nam trong khoang tir 99:1 dén 1:1; t6t hon nita 1a ndm trong
khoang tir 50:1 dén 3:1; va tét nhét ndm trong khoang tir 20:1 dén 4:1. Cach khac 1a,
lrong dung moi hitu co ¢o thé nam trong khoang tir 1 dén 50% theo khdi lugng, tot
hon nita tir 2 dén 25% theo khéi luong, va tot nhat tir 5 dén 20% theo khoi lugng, tinh
trén tong khdi lwong ctia dung mdi nude. Theo phurong 4n cu thé, dung moi nuée chu
yéu bao gém nudc, ma c6 nghia 12 nude chiém lugng it nhit 12 96% theo khéi luong,

t6t hon 12 it nhat 98% theo khéi lwong ctia dung moi nude.

Ché phim phan tan trong nude chira nude véi luong t5t hon 1a it nhat 15%
theo khéi lugng, t5t hon nita 14 it nhat 25% theo khéi lugng, va cu thé 1a it nhat 35%

theo khéi lugng, tinh trén tdng khéi lwong clia ché pham phan tan.
Cu thé 13, ché phdm theo séng ché ché phim c6 dic huyén phu.

Ché pham theo séng ché c6 thé chira it nhét 1a mot chat phu trg thém. Cac chét
phu tro thich hop 1a, vi du: cac chét hoat dong bé mat, cac chét 1am phén tan khac, vi
du cac chit 1am phén tan vo co, cac chit nhii hoa, cach chat 1am uét, cac chét bd tro
khac, cac mubi vb co, cac chit 1am hoa tan, céc chét ting cuong tinh tham, cac chit
keo bao vé, cac chat bam dinh, céac chit 1am dic, céac cht 1am 4m, céac chét chéng bot,
cac chat chéng dong, cac chit 1am dn dinh, cac chét khang vi sinh vét, cac thude

nhudm, cac chat mau, va cac chat d¢m. Trong s nay, uu ti€n 14 cac chat hoat dong
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bé mit, cac chat 1am phan tan khac, cac chat lam uét, cac chat lam dac, cac chat chong

bot, cac chat chong dong, cac chat khang vi sinh vét, va cac chat dém.

Céac chét hoat dong bé mit thich hop 1a céc hop chit c6 hoat tinh bé mat, nhu
chéit hoat dong bé mat dang anion, cation, khong ion va ludng tinh, polyme khéi, chét
dién phan co khdi lwong phén tir cao, va hon hop cua chung. Chat hoat dong bé mit
nhu vay co thé dugc st dung lam chit nhii hoa, chét phén tan, chét hoa tan, chat thadm
uét, chat tang cuong tinh thdm, keo bao vé, hodc t4 dugc. Vi du vé chét hoat dong bé
mat duoc liét ké trong tai liéu McCutcheon's, Vol.1: Emulsifiers & Detergents,
McCutcheon's Directories, Glen Rock, USA, 2008 (International Ed. or North

American Ed.).

Theo phuong an cu thé, ché phim theo sang ché khong chira chit nhii hoa/chét
lam phén tan/chat hoat dong bé mat copolyme hoic terpolyme vinylpyrolidon bét ky
va dic biét 1a khong chtra cac chét nhii hoa copolyme hodc terpolyme vinylpyrolidon

duoc sir dung trong WO 94/213139.

Ché phém ¢6 thé chira chét lam phan tan sulfonat dugc chon tir lignosulfonat,
san pham ngung naphtalen sulfonat formaldehyt, hodc cac hdn hop ctia chiing. Tét
hon 13, chat lam phan tan dugc chon tir lignosulfonat hodc céc hdn hop cua
lignosulfonat va san pham ngung naphtalen sulfonat formaldehyt. Cu thé 13, chat lam

phén tan sulfonat la lignosulfonat.

Céc lignosulfonat da dugc biét va duoc xac dinh, vi du, trong tir dién hoa hoc
cia Roempp, 9th Edition, volume 3, Georg-Thieme Verlag, Stuttgart, New York
1990, trang 2511. Céc lignosulfonat ma thich hop 1a cic mudi cta kim loai kiém
va/hoac cac mudi ctia kim loai kiém thd va/hodc cic mudi amoni, vi du cac mubi
amoni, natri, kali, canxi hodc magie cta axit lignosulfonic. T6t hon 1a str dung céc
mudi natri, kali va/hodc canxi. V& ban chat 1a thuét ngit lignosulfonat con bao ham
cdc mudi hdn hop cia cic ion khac nhau, nhu kali/natri lignosulfonat, kali/canxi
lignosulfonat va cac chét tuong tu, cu thé 1a natri/canxi lignosulfonat. Khéi lugng
phan tir cua lignosulfonat ¢o thé thay ddi tir 500 dén 200.000 Da. T4t hon 1,
lignosulfonat ¢6 khéi lugng phan tir tir 700 dén 50.000 Da, t6t hon nita 12 nam trong
khoang tir 900 dén 20.000 Da, va cu thé 1a ndm trong khoang tir 1000 dén 10.000 Da,
dic biét 12 ndm trong khoang tir 1000 dén 5000 Da. Lignosulfonat thuong hoa tan
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trong nuéce (vi du & 20°C), vi du it nhit 5% theo khéi Iwong, tét hon 14 it nhat 10%
theo khéi luong, va cu thé 1a it nhat 20% theo khdi luong.

Céc san phdm ngung naphtalen sulfonat formaldehyt 1a cac oligome c6 thé thu
duoc bang phan tmg (vi du da tring ngung) ctia naphtalen sulfonat va formaldehyt.
Céc san phdm ngung naphtalen sulfonat formaldehyt thuong c6 khéi luong phan tir
ndm trong khoang tir 300 dén 10.000 Da, tét hon 1a tir 500 dén 5000 Da, va cu thé 1a
tir 500 dén 2500 Da. Nhém naphtalen c6 thé tiy ¥ duge thé bang Ci-Cs alkyl mach
thing hodc mach nhanh. Céc san pham ngung naphtalen sulfonat formaldehyt thuong
hoa tan trong nudc (vi du ¢ 20°C), vi du it nhét 5% theo khéi luong, tét hon 1a it nhét
10% theo khéi lugng, va cu thé 1a it nhat 20% theo khéi lugng. Cac san pham ngung
naphtalen sulfonat formaldehyt ma thich hop la cac mudi cta kim loai kiém va/hoic
cac mudi cta kim loai kiém thd va/hodc cac mudi amoni, vi du cac mudi amoni, natri,
kali, canxi hodc magie cua axit lignosulfonic. Tét hon 1a cac mudi natri, kali hodc
canxi dugc stir dung, dac biét t6t hon 1a cac mudi natri, kali va/hodc canxi dugc su

dung.

Ché phdm c6 thé chia chét 1am phan tén sulfonat (vi du lignosulfonat) véi
lwong nam trong khoang tir 0,05 dén 15% theo khéi lugng, tot hon 1a nim trong
khoang tir 0,1 dén 5% theo khéi lwong, tot hon nita 1a nam trong khoang tir 0,3 dén

3% theo khdi lugng va cu thé 1a nim trong khoang tir 0,5 dén 2,0% theo khéi lugng.

Chét hoat dong bé mit khong ion thich hop la cac chat hoat dong bé mat
alkoxylat, amit cla axit béo dugc thé & N, amin oxit, este, chét hoat dong bé mit trén
co s& dudng, chat hoat dong bé mit polyme, va hon hop cua chung. Vi dy vé cac chét
hoat dong bé mat alkoxylat 1a cac hop chit nhu ruou, alkylphenol, amin, amit,
arylphenol, axit béo hodc este cla axit béo da dugc alcoxyl hoa voi 1 dén 50 dwong
lugng. Etylen oxit va/hodc propylen oxit ¢ thé dugc dung cho phan tng alcoxyl hoa,
t6t hon 1a etylen oxit. Vi du vé amit cia axit béo dugc thé tai N 1a glucamit cua axit
béo hoic alkanolamit cta axit béo. Vi du vé este 1a este cua axit béo, glyxerol este
hodc monoglyxerit. Vi du vé chét hoat dong bé mit c6 gbc duong 1a sorbitan, sorbitan
duoc etoxy héa, sucroza va glucoza este hoac alkylpolyglucosit. Vi du vé chét hoat
dong bé miat polyme 1a homopolyme hodc copolyme cla vinylpyrolidon, ruou

vinylic, hodc vinylaxetat.
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Chét hoat dong bé mit cation thich hop la chit hoat dong bé mit bac bén, vi
du hop chit amoni bac bbén v6i mot hodc hai nhém ki nude, hodc mubi ctia amin bac
nhit mach dai. Ch4t hoat dong bé mit ludng tinh thich hop 1a alkylbetain va
imidazolin. Polyme khdi thich hop 1a polyme khdi thudc loai A-B hodc A-B-A bao
gbm cac khéi polyetylen oxit va polypropylen oxit, hodc thudc loai A-B-C bao gdm
alkanol, polyetylen oxit va polypropylen oxit. Chét dién phan c6 khdi luong phan tix
cao thich hop la polyaxit hodc polybazo. Vi du vé polyaxit 1a mudi kiém cua axit
polyacrylic hodc polyme hinh rang lugc gdm céac polyaxit. Vi du vé polybazo 1a

polyvinylamin hoac polyetylenamin.

Céc chat bb trg thich hop khac 1a cac hop chat, ma c6 hoat tinh diét c6 khong
dang ké hodc thim chi 12 khdng c6 hoat tinh diét co, va cai thién tinh nang sinh hoc
cuia cac chét diét co & dich. Cac vi du 1a chét hoat dong bé mit, dau khoang hodc dau
thuc vat, va cac chét phu tro khac. Céac vi du khac dugce liét ké boi tac gia Knowles,
trong tai liéu Adjuvants and additives, Agrow Reports DS256, T&F Informa UK,
2006, chapter 5.

Céc chét 1am phén tan khac 1a, vi du, cac chit lam phéan tan vo co. Cac chét
]1am phan tan vo co thich hop, con duoc goi la chit chéng tao banh, 1a hitu dung dé
ngan chéan sy dinh két cta cac vi hat, va vi du 1a silic oxit (nhu, vi du Sipernat® 22
cua Degussa), nhom oxit, canxi cacbonat va cac chét tuong tu, trong s6 do silic oxit
1a duge wu tién. Nong do clia cac chét 1am phan tan vo co trong ché pham theo sang
ché thuong khong vuot qua 2% theo khéi lwgng, tinh trén tong khdi lwong cia huyén
phu cubi cuing, va néu c6 mit, ndéng do nay tdt hon nam trong khoang tir 0,01 dén 2%
theo khdi luong, tét hon tir 0,02 dén 1,5% theo khéi lugng va dac biét 1a tir 0,1 dén

1% theo khéi lwong, tinh trén tong khéi lugng cta ché pham.

Céc mudi vo co thich hop 1a tan trong nude va duge chon tur, vi du, cac mubi
sulfat, clorua, nitrat, mono va dihydro phosphat ctia cac kim loai kiém, céc mudi
sulfat, clorua, nitrat, mono va dihydro phosphat ciia amoniac, clorua va nitrat cua cac
kim loai kiém thd va magie sulfat. Vidu bao gém lithi clorua, natri clorua, kali clorua,
lithi nitrat, natri nitrat, kali nitrat, lithi sulfat, natri sulfat, kali sulfat, natri monohydro
phosphat, kali monohydro phosphat, natri dihydro phosphat, kali dihydro phosphat,

magie clorua, canxi clorua, magie nitrat, canxi nitrat, magie sulfat, amoni clorua,
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amoni sulfat, amoni monohydro phosphat, amoni dihydro phosphat va cidc mudi
trong tu. Cdc muoi vo co duge wu tién 1a natri clorua, kali clorua, canxi clorua, amoni

sulfat va magie sulfat véi amoni sulfat va magie sulfat dugc déc biét vu tién.

Ché pham c6 thé chira mudi vo co tan trong nudc véi lugng nam trong khoang
tir 1 dén 200 g/L, tét hon 13 ndm trong khoang tir 2 dén 150 g/L va dic biét 1a tir 10
dén 130 g/L. P6 tan trong nudce cla mubi c6 nghia 1 d6 tan trong nudc it nhét 13 50

g/L, cu thé 1 it nhét 12 100 /L hodc tham chi it nhét 1a 200 g/L & 20°C.

Theo phuong an khéc, ché pham khéng chira hodc chtra mudi v6 co tan trong

nuéce véi lwong nho hon 10 g/L, cu thé 1a nhd hon 1 g/L.

Céc chét keo bao vé 13, vi du, cic rugu polyvinyl, tinh bdt, cac dan xuit

xenluloza hodc cac copolyme chtra vinylpyrolidon.

Céc chét lam dic thich hop 1a cac hop chat ma tac dong dén tinh chit chay cta
ché pham theo séng ché, dac biét 1a néu d6 1a ché phim phan tén trong nudc, vi du
ché phim co ddc huyén phu, va c6 thé tro gitip trong viéc 4n dinh héa huyén phu
nudc cua cac vi hat chéng lai su tao banh. V& vén dé nay, vi du co thé k& dén cac chét
lam dic c6 san trén thi truong trén co s& polysacarit, nhu metylxenluloza,
carboxymetylxenluloza, hydroxypropylxenluloza (cac loai Klucel®), Xanthan Gum
(co san trén thi trudng, vi du nhu céc loai Kelzan® tir nha cung cép Kelco hodc cac
loai Rhodopol® tir nha cung cip Rhodia), céc polyme tong hop, nhu polyme axit
acrylic (cac loai Carbopol®), rugu polyvinyl (vi du, cac loai Mowiol® va Poval® tu
nha cung cap Kuraray), cac polyvinyl pyrolon, polycarboxylat, polyete hodc polyete
lién két isoxyanat, axit silixic hodc phyllosilicat, nhu montmorillonit va bentonit,
chung ¢6 thé duge 1am cho ki nude, (c6 s&n trén thi truong nhu cac loai Attaclay® va
cac loai Attaflow® tir nha cung cép BASF SE; hodc nhu céc loai Veegum® va Van
Gel® tir nha cung cip R.T. Vanderbilt). Theo ngir canh clia sing ché, Xanthan Gum
14 chét lam dic dwoc wu tién. Nong do cuia cac chét 1am dic trong huyén phil nuéc
thuong khéng vuot qua 2% theo khéi lwong, tinh trén téng khéi luong cia huyén phu
nuée, va tdt hon nam trong khoang tir 0,01 dén 2% theo khdi lugng, tét hon tir 0,02
dén 1,5% theo khdi lwong va dic biét 1a tir 0,1 dén 1% theo khéi lugng, tinh trén tong

khéi luong ctia huyén phu nude hodc ché pham phdi ché cudi cung twong Ung.
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Cic chét khang vi sinh vét thich hop (c4c chit bao quan) dé ngén ngra vi sinh
vét 1am hu héng ché pham theo sang ché bao gdm formaldehyt, alkyl este cta axit p-
hydroxybenzoic, natri benzoat, 2-bromo-2-nitropropan-1,3-diol (bronopol), o-
phenylphenol, isothiazolinon, nhu benzisothiazolinon hodc alkylisothiazolinon, vi du
5-clo-2-metyl-4-isothiazolinon, pentaclophenol, rugu 2,4-diclobenzyl va cac hén hop
ctia chuing. Chét bao quan c6 san trén thi truong ma dya trén co s¢ isothiazolinon 1a,
vi du céc san phdm dugc dua ra thi truong dudi tén thwong mai Proxel® (Arch

Chemical), Acticide® MBS (Thor Chemie) va Kathon® MK (Rohm & Haas).
Chét chdng dong thich hop 1a etylen glycol, propylen glycol, ure va glyxerin.

Chét chéng bot thich hgp cho céac ché phém theo sang ché 13, vi du, céc silicon,
dic biét 1a cac nhil turong silicon (vi du nhu Silicone SRE-PFL tir nha cung cap
Wacker hodc Rhodorsil® tir nha cung cip Bluestar Silicones), cac polysiloxan va
polysiloxan cai bién bao gdbm polyme khéi polysiloxan nhu cic san pham FoamStar®
ST va FoamStar® ST cia BASF SE, cac rugu mach dai, axit béo, mudi cua axit béo,

céc hop chét flo hitu co va hdn hgp cta chung.

Céc thubc nhudm va cac chit tao mau thich hop (vi du, mau do, xanh da troi,
hoidc xanh 14 cay) 1a cac thubc nhuém c6 do hoa tan trong nude thap va cac thude
nhudm hoa tan trong nudc. Vi du la cac chit tao mau vo co (vi du, oxit sét, oxit titan,
hexaxyanoferat sét) va cac chét tao mau hitu co (vi du, cac chét tao mau alizarin-,

azo- va phtaloxyanin).

Néu thich hop, ché phém theo sang ché, cu thé 1a néu d6 1a ché phém phan tan
frong nuéc, ¢6 thé chira céc chit dém dé didu chinh do pH. Vi du vé dung dich dém
1a mudi kim loai kiém cua céc axit vo co hodc hitu co yéu, vi du nhu axit phosphoric,
axit boric, axit axetic, axit propionic, axit xitric, axit fumaric, axit tartric, axit oxalic

va axit suxinic.

Chét dinh hodc chat két dinh thich hop 1a polyvinylpyrolidon, polyvinylaxetat,
ruou polyvinyl, polyacrylat, sap sinh hoc hoac tong hop, va xenluloza ete.

Ché phdm thuong chira cac chét phu trg véi lugng tbng cong t6i da 1a 15%
theo khéi luong, tot hon 14 t&i da 10% theo khéi luong, tinh trén tong khéi luong cia

ché pham.
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Ché phim theo séng ché c6 thé dugc didu ché bang cach tao ra cac vi hat chta
cinmethylin va vt liéu polyme bao quanh hoac bao 14y cinmethylin, va trn cac vi

hat nay véi (cac) chét diét co khac.

Céc vi hat chira cinmethylin v& nguyén tic 1a c6 thé dugc diéu ché bang
phuong phap bét ki da biét trong Iinh vuc nay dé diéu ché cac vi hat. Cu thé 13, cac
vi hat dugc diéu ché bang cich trung hgp cdc monome ma vt li¢u polyme, tirc la vo
polyme (trong truong hop céc vi nang) hoac nén polyme (trong trudng hop cac hat
nén) duoc tao thanh tir d6, hodc trung hop hodc luu hoa tién polyme hoac tién san
pham ngung ma vat liéu polyme, tirc 1a vé polyme (trong truong hop céc vi nang)
hodc nén polyme (trong truong hop céc hat nén) duoc tao thanh tir d6, voi sy cO mat

cua cinmethylin.

Do d6, sang ché dé cap dén phuong phéap didu ché ché phdm theo sang ché,
bao gébm bude tring hop mot hodc nhiéu monome ma vt liéu polyme c6 trong cac vi
hat, tirc 1a vo (trong truong hop cac vi nang) hodc nén polyme (trong trudng hop cac
hat nén) dugc tao thanh tir d6 hoac luu héa tién polyme hodc tién san phém ngung
ma vat liéu polyme c6 trong cac vi hat, tirc 12 v6 (trong truong hop cac vi nang) hodc
nén polyme (trong trudong hop cac hat nén) duoc tao thanh tir do, voi sy ¢ mat cua
cinmethylin, va tron céc vi hat chira cinmethylin thu duoc v6i it nhat mot chét diét c6

khac v6i cinmethylin.

Su tao thanh cac vi hat thong qua vi¢c trung hop cac monome thich hop véi
s ¢6 mit ciia nhan hodc vat liéu duge bao, & ddy 1a cinmethylin, da dugc biét dén vé
mat nguyén tac. Phuong phéap t8i wu tuy thudce vao, trong s6 cac yéu td khac, vat liéu

polyme va dang hat dugc du tinh (vi du nang nhén/v6 hodc hat nén).

Céc monome dugc wu tién va thich hop dé tao thanh céc vat li¢u vo hodc nén
khéc nhau da duoc mé ta trén dy. Céc tién polyme hodc tién san pham ngung thuong
duoc st dung dé diéu ché nén hogc vo chat déo amin. Céc tien polyme chat déo amin

thich hop dugc mo ta trén va dudi day.

Pé diéu ché ché pham ma 1a ché phdm phan tén trong nude, vi du ché phdm
¢b dac huyén phu, quy trinh trung hop cdc monome hodc tién polyme thuong dugc

thuc hién voi su ¢6 mat ctia cinmethylin va ca nudc.
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Nhu da dugc giai thich trén day, cac vi nang chira vo polyure t5t hon 1a dugc
didu ché bang quy trinh tring hop bé mit chung ctia vat liéu tao tudng bao polyme
thich hop, nhu polyisoxyanat va polyamin. Quy trinh tring hop bé mit chung thuong
duoc thyuc hién trong nhil twong dau trong nude hodc trong huyén phii nuée cua vat
liéu nhan chtra it nhét 12 mot phén cta vat liéu tao tuong bao polyme da dugc hoa tan
trong d6. Trong qua trinh tring hop, polyme cach ly khoi vat liéu nhan boi bé mit
ranh gidi giita vat liéu nhan va nude nho d6 tao thanh twong bao cla vi nang. Nho do

thu duoc huyén phu chira nude cua vat liu vi nang.

Céc polyisoxyanat phan tmg kha nhanh v6i nuéce, tao thanh axit carbamic, ma
do tinh khong bén ctia né, phan hity thanh amin twong tng va CO2. Néu phan tmg
nay la khong mong mudn, va polyisoxyanat dugc dy tinh 12 phan ing chu yéu chi véi
polyamin thi thiét thuc 1a tranh sy tiép xuic thuc chét gitta polyisoxyanat va nudc.
Nhim muc dich nay, theo phuong 4n uu tién, cinmethylin va polyisoxyanat nay dau
tién duoc tron voi nhau. Tét hon 13, cinmethylin duge sit dung véi luong du, ty 1€
khéi luong gitta cinmethylin va polyisoxyanat t5t hon 13 nam trong khoang tir 2:1 dén
160:1, tdt hon nira 1a ndm trong khoang tir 4:1 dén 80:1, cu thé 14 nam trong khoang
tir 8:1 dn 50:1, vi du tir 15:1 dén 25:1. Trong hdn hop nay, polyisoxyanat dugc bdo
Ve déy da khoi su thiy phan. Néu muén, hén hop c6 thé con chira mot hodc nhiéu
dung mdi hitu co, thich hgp la cac dung moi hitu co ma khong thé hoa 1an véi nudc.

Céac dung mdi hiru co khong thé hoa 14n véi nude thich hgp da dugc mo ta trén day.

Sau d6 hon hop thu duge duge trén véi nude va tiy y con véi mot hodc nhiéu
chét phu trg néu trén. Viéc tron v6i nude thuong bao gbm budc tbc do cao hodc tde
do cit cao, ma co thé duogc thuc hién v6i may tron tdc do cao hoic tdc do cat cao bat
k da biét trong linh vyc nay. Thiét bj tron thich hgp bao gdm cy thé 1a céc thiét b
tron tdc do cét cao, nhu thiét bi Ultra-Turrax, thiét bi tron tinh, vi du, cac hé c6 voi
tron, thiét bi khudy nghién hat, thiét bi nghién keo, thiét bi nghién hinh nén va cic
thiét bi dong héa khac. Ultra Turrax c6 tdc d6 quay nhanh mot cach thich hop, nhur it
nhét 1a 5000 vong/phut, tét hon 14 it nhat 7000 vong/phit va cu thé 1a it nhat 10000
vong/phut.
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T6t hon 1a quy trinh tron nay dugce tiép noi bang viéc tron v6i polyamin. Tét
hon 1a polyamin dugc bd sung vao hdn hop nude, dudi dang nguyén trang hoac dang

duoc hoa tan hodc phan tan trong nudc.

Nhiét do phan Gng khong qué quan trong va co thé nam trong khoang, vi du,
tir 15 d@én 90°C, cu thé 1a nam trong khoang tir 20 dén 90°C. Néu cac monome 1a kém
phan tmg hon thi nhiét do phan g cao la thiét thuc, nhu tir 30 dén 90°C hodc tir 50
dén 80°C.

Néu mubn, mot hodc nhiéu chat phu trg néu trén c6 thé dugc bo sung trong

qu4 trinh phéan ng hodc sau khi hoan thanh phan ing.

Cudi cung, it nhat 1a mot chat diét co khac véi cinmethylin dugc bo sung. Néu
mudn, mdt hoic nhiéu trong so cac chét phu trg néu trén c6 theé duge bd sung cing

v6i it nhat 12 mot chat diét ¢6 khac hoac sau khi bo sung no.

Céac ché phdm chira cac vi nang ma vét liéu vo clia n6 1a polyuretan c6 thé
dugc diéu ché theo cach twong tu, trong d6 tAt nhién 1a polyol dugc bd sung thay cho

diamin.

Céc vi nang vdGi vo poly(met)acrylat thuong co thé thu dugc thong qua viéc
tring hop tai chd. Nhil twong dau trong nudc duge didu ché tr cic monome,
cinmethylin va thich hop 1a tir ca chit keo bao vé. Sau dé phan ung trung hgp cac
monome dugc khoi mao bang cach bd sung cac chét khoi mao gbe tu do va tiy y con
bang cach gia nhiét va néu thich hop, duoc kiém soat thong qua su ting nhiét do tiép.
Céc polyme thu dugc tao thanh tudng bao nang ma bao quanh chét nhan. Nguyén tic

chung nay dugc mo ta trong, vi du, WO 2008/071649 hoéc DE-A-10 139 171.
Céc vi nang vdi vo polystyren co thé dugc diéu ché theo cach tuwong ty.

Céc vi nang véi cac vo chit déo amin t6t hon 1a duoc didu ché bang céch trung
hop hodc luu hoa tién polyme (tién san pham ngung) chit déo amin v&i su c6 mit cua
cinmethylin. Cac tién san pham ngung thich hop bao gbm céc tién san pham ngung
cia melamin va formaldehyt, bao gdm cac tién san phidm ngung melamin-
formaldehyt dugc ete héa mot phéan hodc hoan toan, cac tién san phdm ngung ure-
formaldehyt, cac tién san pham ngung thioure-formaldehyt, cac tién san pham ngung

ctia melamin, ure va formaldehyt (nhuya MUF), bao gom cac hon hop cua céc tién san

-42-



37001

pham ngung melamin-formaldehyt dugc ete hda mot phan hodc hoan toan va cac tién
san pham ngung ure-formaldehyt, cac tién san pham ngung ctia ure va glutaraldehyt,
cac tién san pham ngung clia benzoguanamin va formaldehyt, cac hdn hop cua
dixyandiamit va formaldehyt va cac san pham da tring ngung ure-glyoxal. Tién san
pham ngung chét déo amin thich hop dé tao vi nang la da biét va c6 thé duge tim
thiy, khong ké cac tai liéu khac, trong tai liéu Kirk-Othmer, Encyclopedia of
Chemical Technology, 3rd edition, Vol. 2, pp. 440-469, tinh trang k¥ thuat vién dan
& phan m& dau, tai liu US 4,918,317, EP 26914, EP 218887, EP 319337, EP 383,337,
EP 415273, DE 19833347, DE 19835114 va WO 01/51197. Cac tién san pham ngung
thich hop c6 san trén thi truong, vi du cac loai Cymel, nhu nhung khong gidi han boi
Cymel® 303, 327, 328 hoac 385 (nhya melamin formaldehyt duoc ete hoa cua
Cytec), cac loai Maprenal®, nhu nhung khi bi giéi han boi Maprenal® MF 900w/95,
MF 915/75IB, MF 920/75WA, MF 921w/85WA, (nhua melamin formaldehyt dugc
ete hoa cua Ineos), cac loai Kauramin® cta nha cung cép BASF SE, nhu, nhung
khong chi gi6i han &, Kauramin® 783, Kauramin® 792 hodc Kauramin® 753 (nhya
melamin formaldehyt), Kauramin® 620 hodc Kauramin® 621 (nhwa melamin ure
formaldehyt), cac loai Kaurit® cua nha cung cp BASF SE, nhu, nhung khong chi
gi6i han ¢, Kaurit® 210, 216, 217 hodc 220 (nhwa ure formaldehyt), cac loai
Luracoll® nhu Luracoll® SD (nhya melamin formaldehyt dugc ete hoa), cac loai
Luwipal® nhu, nhung khong chi gi6i han ¢, Luwipal® 063, Luwipal® 069 (nhya
melamin formaldehyt dugc ete hoa), hodc cac loai Plastopal® nhu, nhung khong chi
gi¢i han &, Plastopal® BTM, Plastopal® BTW (nhya ure formaldehyt dugc ete hoa).
Céc tién san phim ngung c6 thé dugc st dung & dang tién san pham ngung dugc ete
hoa ctia hop chat amin va aldehyt. Trong cac tién san phidm ngung dugc ete hoa cac
nhém metylol hinh thanh bdi phan (ng cia cac nhom amin v6i formaldehyt voi
alkanol hoac alkandiol, dic biét 1a v6i C1-Cs-alkanol, nhu metanol, etanol, n-propanol
hoac n-butanol, cu thé 1a metanol, hodc C»-Cy-alkandiol, nhu etylen glycol. Murc dd
ete hoa clia cac nhua nay c6 thé duge diéu chinh bang ty 1& mol ctia cac nhém amin
trén alkanol, ty 1& nay dién hinh nam trong khoang tir 10:1 dén 1:10, t6t hon nim

trong khoang tir 2:1 dén 1:5.

Céc tién san pham ngung t6t hon 1a duoc lwa chon tir nhém gdm nhua

melamin-formaldehyt, bao gdbm cac tién san phim ngung melamin-formaldehyt duoc
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ete hoa hoan toan hodc mot phan, va cic tién san pham ngung ure-formaldehyt va
hdn hop cua chung. Pac biét 1a, tién san phidm ngung la tién san phdm ngung
melamin-formaldehyt dugc ete hoa hoan toan hoac mot phén, tién san pham ngung

nay co thé chira lurong nhé ure, vi du, tir 1 dén 20% mol, tinh trén melamin.

Pé diéu ché cac vi nang v6i vo chat déo amin, thong thudng ché phdm phan
tan trong nudc chira cinmethylin va tién san pham ngung duoc diu ché. Tt hon, cac
thiét bi tron thich hop, nhur thiét bi khudy hodc thiét b tron truc tiép dugc sir dung dé
dat duoc su phan bd dong nhit cta tién san pham ngung trong huyén phi nuée. C6
thé c6 1oi néu bd sung tién san pham ngung, t6t hon 1a dudi dang dung dich, vao ché
pham phén tdn trong nuée chira cinmethylin dong thoi véi viéc khudy. Tt hon 1a
viéc bd sung tién san pham ngung duoc thyc hién trong cac diéu kién, trong d6 phan
mg da tring ngung xay ra chdm hodc khong xay ra, vi du, trong d6 do pH cua huyén
phu nudc it nhét 12 6, vi du, nam trong khoang tir 6 dén 10, hoic trong d6 nhiét do
khong vuot qua 30°C hodc ca hai.

Phan tng da tring ngung cua tién san phAm ngung chat déo amin c6 thé dugc
thue hién hodc khéi diu theo cach da biét, vi du, bing cach gia nhiét san phdm phan
tan trong nudce téi nhiét do phan tng xac dinh, & do pH ma tai d6 phan ng da trung
ngung & nhiét do phan (g xay ra. Trong qua trinh phan (mg da tring ngung, tién san
pham ngung chét déo amin duoc chuyén héa thanh nhya chat déo amin khong hoa
tan trong nugc, ma két tua ra khoi pha nudc va ling can tt hon 14 trén bé mit ctia cac
giot cinmethylin. Co thé dat duoc su tao nang hiéu qua tham chi voi cac lugng nho

cua tién san pham ngung chat déo amin.

Tét hon, phan ung da trung ngung cua chét déo amin dugc thuc hién & do pH
nhé hon 6, tét hon ¢ do pH cao nhét 1a 5, vi du, nim trong khoang pH tir 0 dén 6, tot
hon nam trong khoang pH tir 1 dén 5 hodc nam trong khoang pH tur 2 dén 4.

Do pH cua huyén phul nu6e thong thuong dugc diéu chinh bang cach bd sung
luong thich hop cta axit hitu co hodc v6 co, nhu axit sulfuric, axit clohydric, axit
phosphoric, axit carboxylic bao gbdm céc axit alkanoic, axit alkandioic hodc axit
hydroxycarboxylic, nhu axit formic, axit axetic, axit propionic, axit oxalic, axit malic
hodc axit xitric, va alkyl hodc axit arylsulfonic, nhu axit metansulfonic hodc axit

toluensulfonic. Pugc wu tién néu it nhit mot phan, tot hon la phan 16n axit c6 mit
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trong huyén phii nude, trude khi huyén phtt nu6c duge gia nhiét t6i nhiét do phan
ung.

Tét hon, phan tng da trung ngung cla tién san phdm ngung chét déo amin
duoc thuc hién & nhiét do cao, t6t hon & nhiét do it nhat 30°C, tét hon it nhat 40°C
hodc it nhat 50°C, vi du, & nhiét do ndm trong khoang tir 30 dén 100°C, tot hon nim
trong khoang tu 40 dén 95°C hodc nim trong khoang tir 50 dén 90°C. Ciing c6 thé
tién hanh khéi diu phan tmg da tring ngung cua chit déo amin & nhiét d6 thip twong
d6i, vi du, nhiét do nim trong khoang tir 30 dén 65°C hodc tir 35 dén 60°C va sau do,
hoan thanh phan tng da tring ngung ¢ nhiét do cao hon, vi du nam trong khoang tir
50 dén 100°C hoic tir 60 dén 90°C. Thoi gian dé hoan thanh phan Gng da tring ngung
c6 thé thay dbi, tiy thudc vao kha ning phan ung cia tién san phdm ngung, nhiét do
va d6 pH ciia huyén phi nuéc va thoi gian ¢6 thé tir 1 gios dén 24 gid, tot hon tir 2 dén
12 gitr. Tét hon, phan tng da tring ngung dugc thyc hién it nhat mot phan ¢ nhiét do
it nhét 14 50°C, t6t hon it nht 60°C, vi du, trong thoi gian tir 1 dén 8 gio & nhiét do
nim trong khoang tir 50 dén 100°C, tt hon tir 60 dén 90°C.

Huyén phii nw6e chira céc vi hat thu duge theo cach nhu vy c6 thé duoc trung

hoa bing cach bo sung bazo.

Céc hat nén thuong co thé thu dugc bang quy trinh tring hop vi nhil trong st
dung luc cit cao va lugng du cua cac chét nhii héa dé phan tan tdt cac nguyén lidu
ban dau (tirc 12 hop chat dwgc bao liy - & day la cinmethylin - va c4c monome dé tao
thanh nén polyme) trong moi trudng nuéc. Phuong phéap nay la dic biét thich hop aé
didu ché cac hat nén véi nén poly(met)acrylat. Tét hon 13, cac monome (xem dinh
nghia vé cic monome dugc uu tién va thich hop trén day; vi du acrylat, metacrylat,
axit arylic va/hodc axit metacrylic va tiy ¥ cac monome khong béo hoa lién két etylen
khéc, nhu axit maleic), cinmethylin, nudec, it nh4t mot chat nhii hoa va tiy ¥ ca chét
keo bao vé duoc tron, sau d6 dugc dat dudi luc cit cao béng cach st dung cac thiét
bi phén tan lyc cao vi du nhu thiét bi siéu am hoic thiét bi déng nhét cao ap dé thu
duoc vi nhil twong. Viéc bd sung cac chét khoi mao gbc tur do khoi dong phéan tng
trung hop, viéc bd sung nay co thé dwoc thuc hién ¢ nhiét d6 nam trong khoang tir 20

dén 90°C.
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Tuong tu, cac hat nén véi nén polystyren hoic nén chit déo amin c6 thé thu
dugc, trong do trong trudng hop nén chat déo amin, tat nhién 1a khong st dung chét
khoi mao gdc tu do, phan g tring hgp dugc khoi mao, vi du bang cach giam do pH

va/hodc bing cach gia nhiét.

Céc ché pham chira cac vi nang hodc cac hat nén cua vat liéu polyme ngoai
cac cach duoc md ta rd rang trén diy c6 thé con dugc dieu ché bang cach twong tu

hodc bang cac quy trinh da biét ddi voi chuyén gia trong linh vuc nay.

Hon hop phan g tao cc vi hat c6 thé dugc sir dung nhu vay trong budc tron
tiép theo véi chét diét c6 khac, tiy ¥ sau bude tinh ché, nhu loc dé loai bé cac khéi
két tu co thé c6, hoic dAu tién céac vi hat ¢6 thé duoc tach ra va sau d6 duoc tron voi
chét diét co khéc, tlly y sau khi tai tao huyén phu ching trong méi trudong mong mudn
nhu nudc hodc moi treong nude. Viéce tach cac vi hat co thé dugc thuc hién béng cac
bién phap da biét nhu loc hodc ly tdm, hodc cac huyén phu nude c6 thé dugc sdy

phun, tao hat hodc lam dong kho.

Sang ché con dé cap dén viéc sir dung ché pham theo sang ché @ phong trir
thue vat khong mong mubn, va dén phuong phap dé phong trir thuc vat khong mong
mubn bao gdbm bude xir ly dAt trén do6 thuc vét khong mong mudn dang sinh truéng
va/hodc xu ly thuc vat khong mong muén va/hodc xit Iy thuc vat dugc gieo trong can
duoc bao vé khoéi thuc vat khong mong mudn va/hodc xir Iy moi trudng cua ching

bang ché pham theo sang ché.

Ché phim theo sang ché 14 thich hop dé phong trir 6 lugng 16n thuc vt khong

mong muon (thuc vat gdy hai), bao gom c6 mot 14 mam va c6 hai 14 mam.

Theo mot phuong an, thuc vat khong mong mudn duge lva chon tir loai ¢é
mot 14 mam. Tét hon 13, thuc vat khong mong mudn duogc lya chon tir ho Poaceae.
Tét hon nita néu, thuc vat khong mong mudn dugc lua chon tir tong Aveneae,
Bromeae, Paniceae va Poeae. Theo mdt phuong an, thuc vat khong mong mudn duoc
Iwra chon tir tong Aveneae. Theo phuong an khéc, thuce vat khong mong mudn dugc
lua chon tir tong Bromeae. Cling theo phuong 4an khéc, thuc vat khong mong mudn
dugc lua chon tir tong Paniceae. Theo phuong an khéc nita, thuc vat khong mong

muon duogc lua chon tir tong Poeae.

-46-



37001

Cu thé 1, ché pham theo séng ché c6 thé duge sir dung dé phong diét c6 thuong
nién nhu ¢6 (c6 dai) bao gdm, nhung khong chi gi6i han &, chi Aegilops nhu Aegilops
cylindrical (AEGCY, co ngdng); Agropyron nhu Agropyron repens (AGRRE, co
bang thudng); Alopecurus nhu Alopecurus myosuroides (ALOMY, ¢ den) hodc
Alopecurus aequalis (ALOAE, c6 dubi c4o); Apera nhu Apera spica-venti (APESV,
cd lau); Avena nhu Avena fatua (AVEFA, yén mach dai) hodc Avena sterilis subsp.
Sterilis (AVEST, c6 yén mach can); Brachiaria nhu Brachiaria plantaginea (BRAPL,
c6 Alexander) hodc Brachiaria decumbens (BRADC, c6 Surinam); Bromus nhu
Bromus inermis (BROIN, ¢6 yén mach khong rau), Bromus sterilis (BROST, c6 stng
huou), Bromus tectorum (BROTE, bong c6 may), Bromus arvensis (BROAV, ¢6 dira
ruong), Bromus secalinus (BROSE, c¢o dira lua mach den) hoac Bromus hordeacus
(BROMO, c6 lop); Cenchrus nhu Cenchrus echinatus (CCHEC, c6 song Mossman);
Cynodon nhu Cynodon dactylon (CYNDA, c6 bermuda); Digitaria nhu Digitaria
ciliaris (DIGAD, cé ga), Digitaria sanguinalis (DIGSA, c6 ga 16ng), Digitaria
insularis (TRCIN, ¢o chua) hodc Digitaria ischaemum (DIGIS, c6 ga muot);
Echinochloa nhu Echinochloa colonum (ECHCO, co léng vuc khong rau),
Echinochloa crus-galli (ECHCG, co 16ng vuc thuong), Echinochloa crus-pavonis
(ECHCV , Gulf cockspurgrass), Echinochloa oryzoides (ECHOR, ¢ 16ng vure sém)
hoic Echinochloa phyllogogon (ECHPH, ¢o 16ng vuc muon); Eleusine nhu Eleusine
indica (ELEIN, co ngéng An D0); Eriochloa species nhu Eriochloa villosa,
Ischaemum nhu Ischaemum rugusom (ISCRU, c6 muraina); Leptochloa nhu
Leptochloa chinensis (LEFCH, cé dudi phung Trung Quéc), Leptochloa fascicularis
(LEFFA, co dong man), Leptochloa filiformis (LEFPC, c¢é dudi phung manh),
Leptochloa mucronata (LEFFI, c6 dudi phung do), Leptochloa panicoides (LEFPA,
c6 dudi phung dau nhd), Leptochloa scabra (LEFSC) hodc Leptochloa virgata
(LEFVI, c6 dudi phung nhiét d6i); Lolium nhu Lolium multiflorum (LOLMU, c6 lua
mach den Y), Lolium perenne (LOLPE, c6 lia mach den Anh) hodc Lolium rigidum
(LOLRI, c6 laa mach den thuong nién); Panicum nhu Panicum capillare (PANCA,
¢ k&), Panicum dichotomiflorum (PANDI, ¢é lia mi muot), Panicum laevifolium
(PANLF, c6 ké ngot) hodc Panicur;l miliaceum (PANMI, ¢6 ké thuong); Phalaris nhu
Phalaris minor (PHAMI, sdy nho), Phalaris paradoxa (PHAPA, bui c0), Phalaris
canariensis (PHACA, siy) hodc Phalaris brachystachys (PHABR, sdy bong ngan);
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Poa nhu Poa annua (POAAN, c6 xanh thuong nién), Poa pratensis (POAPR, c6 xanh
Kentucky) hodc Poa trivialis (POATR, c6 tham tho); Rottboellia nhu Rottboellia
exaltata (ROOEX, co ga Nhat); Setaria nhu Setaria faberi (SETFA, c6 dudi cao khéng
16), Setaria glauca (PESGL, c6 ké ngoc), Setaria italic (SETIT, co ké Y), Setaria
pumila (SETPU, c6 dudi cdo vang), Setaria verticillata (SETVE, c6 dudi cao cing)
hodc Setaria viridis (SETVI, c6 dudi cdo xanh); va Sorghum nhu’ Sorghum halepense

(SORHA, c6 Johnson).

Ché pham theo sang ché con thich hop dé phong trir s6 luong 16m ¢o hai la
mam, cu thé 14 c6 14 rong bao gém, nhung khong chi gidi han &, loai Polygonum nhu
Polygonum convolvolus (POLCO, ¢6 lia my dai), loai Amaranthus nhu Amaranthus
albus (AMAAL, rau mubi bo), Amaranthus blitoides (AMABL, dén gai), Amaranthus
hybridus (AMACH, rau mubi xanh), Amaranthus palmeri (AMAPA, dén Palmer),
Amaranthus powellii (AMAPO, dén Powell), Amaranthus retroflexus (AMARE, rau
mubi ré d6), Amaranthus tuberculatus (AMATU, dén gai qua nhdm), Amaranthus
rudis (AMATA, dén gai cao) hoic Amaranthus viridis (AMAVI, dén gai manh), loai
Chenopodium nhu Chenopodium album (CHEAL, kinh gidi trang), Chenopodium
ficifolium (CHEFI, c6 chan ngdng 14 sung), Chenopodium polyspermum (CHEPO,
¢ chan ngdng nhiéu hat) hodc Chenopodium hybridum (CHEHY, ¢o6 chin ngdng 14
thich), loai Sida nhu Sida spinosa L. (SIDSP, ¢6 bii), loai Ambrosia nhu Ambrosia
artemisiifolia (AMBEL, co phén huong), loai Acanthospermum, loai Anthemis nhu
Anthemis arvensis (ANTAR, ctic La M& rudng), loai Atriplex, loai Cirsium, loai
Convolvulus, loai Conyza nhu Conyza bonariensis (ERIBO, c6 ngua 16ng) hodc
Conyza canadensis (ERICA, c6 ngua Canada), loai Cassia, loai Commelina, loai
Datura, loai Euphorbia, loai Geranium nhu Geranium dissectum (GERDI, phong li
thao cit 14), Geranium pusillium (GERPU, phong 1t thao hoa nhd) hodc Geranium
rotundifolium (GERRT, phong Iit thao 14 tron), loai Galinsoga, loai Ipomoea nhu
Ipomoea hederacea (IPOHE, bim bim), loai Lamium, loai Malva, loai Matricaria nhu
Matricaria chamomilla (MATCH, ctc La M2 dai), Matricaria discoidea (MATMT,
cod dua) hodc Matricaria inodora (MATIN, cuc La Ma), loai Sysimbrium, loai
Solanum, loai Xanthium, loai Veronica, loai Viola, loai Stellaria nhur Stellaria media
(STEME, c6 ga thuong), Abutilon theophrasti (ABUTH, c6 hoi), Hemp sesbania
(Sesbania exaltata Cory, SEBEX, Colorado river hemp), Anoda cristata (ANVCR, co
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bong), Bidens pilosa (BIDPI, cé don bubt thuong), loai Centaurea nhu Centaurea
cyanus (CENCY, hoa ngd), Galeopsis tetrahit (GAETE bd cong anh thuong), Galium
aparine (GALAP, co ngdng), Galium spurium (GALSP, co ngdng d6), Galium
tricornutum (GALTC, cé ngdng ngd), Helianthus annuus (HELAN, huéng duong
thuong), Desmodium tortuosum (DEDTO, c6 han the khéng 1), Kochia scoparia
(KCHSC, bach gia), Mercurialis annua (MERAN, c6 mercury hang nién), Myosotis
arvensis (MYOAR, luu ly rudng), Papaver rhoeas (PAPRH, anh tic thuong),
Raphanus raphanistrum, Salsola kali (SASKA, c6 hiu ngan), Sonchus arvensis
(SONAR, rau tuc doan ngd), Tagetes minuta (TAGMIL cic van tho Mehico),
Richardia brasiliensis (RCHBR, rau sam Brazil), ¢6 chit thdp nhu Raphanus
raphanistrum (RAPRA, cu cai dai), Sinapis alba (SINAL, mu tac trang), Sinapis
arvensis (SINAR, mu tac dai), Thlaspi arvense (THLAR, can sa), Descurainia Sophia
(DESSO, dinh lich), Capsella bursa-pastoris (CAPBP, cay rau t&), loai Sisymbrium
nhu Sisymbrium officinale (SSYOF, mu tac hang rao) hodc Sisymbrium orientale

(SSYOR, mu tac phuong dong), Brassica kaber (SINAR-mu tac dai).

Ché phim theo séng ché ciing thich hop dé phong trir s6 lugng 16m cac co lac
thuong nién va luu nién gbm ca cac loai lac nhu ¢6 lac tim (Cyperus rotundus L.), c6
lac vang (Cyperus esculentus L.), hime-kugu (Cyperus brevifolius H.), co ct

(Cyperus microiria Steud), co gu (Cyperus iria L.), va c4c loai tuong tu.

Tét hon 13, viéc str dung va phuong phép theo sang ché nhiam phong trir it nhét
mot trong s6 cac lodi thuc vat khong mong mubn dudi day: Abutilon theophrasti,
Alopercurus myosuroides, Amaranthus retroflexus, Ambrosia artemisiifolia, Apera
spica-venti, Bidens pilosa, Brachiaria deflexa, Brachiaria plantaginea, Capsella
bursa-pastoris, Chenopodium album, Chenopodium album, Commenline
benghalensis, Digitaria sanguinales, Echinocloa crus-galli, Eleusine indica, Eriochloa
villosa, Erigeron Canadensis, Lamium amplexicaule, Lamium purpureum, Matricaria
inodora, Panicum dichotomiflorun, Pharbitis purpurea, Poa annua, Polygonum
convolvulus, Raphanus raphanistrum Setaria lutescens, Setaria faberi, Setaria
verticillata, Setaria viridis ,Solanum nigrum, Sorghum halepense, Stellaria media,

Veronica persica.
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T6t hon nita 13, viéc st dung va phuong phap theo sang ché nham phong trir it
nhat mot trong sb cic loai thuc vat khong mong muén dudi ddy: Alopecurus
myosuroides, Capsella bursa-pastoris, Lamium amplexicaule, Matricaria inodora,

va/hoac Raphanus raphanistrum.

Trong sb cac thure vat khong mong mudn trén ddy, Alopecurus myosuroides la
dic biét kho phong trir, ddc biét 1a trong viéc trdng cdy ngil cbe va cai dau. Ngac
nhién 13, ché phém theo sang ché, dic biét Ia ché pham chira picolinafen lam chat diét
6 khéc, da chimg minh 14 rat hiéu qué trong viéc khang lai Alopecurus myosuroides.
Do d6, theo phuong an cu thé, viéc sit dung va phuong phap theo sang ché ¢o tac

dung phong trir Alopecurus myosuroides.

Vidu vé cac thuc vat gieo tréng thich hop ma dugc bao v¢ khoi thuc vat khong
mong mudn 13 ngti cbe, vi du, laa my (gém ca spelt, einkorn, emmer, kamut, durum
va triticale), laa mach den, dai mach, yén mach, ngo, ké, cao luong, teff, fonio, hoac
gao0; ¢l cai duong, vi du cu cai duong hodc cl cai dudng dung cho chan nudi; qua
dang tdo, qua hach va qua mém, vi du, tdo, 18, man, dao, qua hanh, so ri, dau tay, qua
mam x0i, qua Iy chua hodc qua ly gai; qua dau, vi du dau, dau lang, dau Ha Lan, co
linh léng'hoac diu nanh; cac cay tré)ng léy dau, vi du, cai dau, mu tac, 0 liu, huéng
duong, dura, ca cao, thau dau, co dAu, lac hodc dau nanh; céc ciy ho bau bi, vi du bi
ngo/bi dao, dua chudt hodc dua ludi; cac cay tréng léy soi, vi du, bong, lanh, cdy gai
diu hodc day; céac cdy ho cam quyt, vi du, cam, chanh, bu¢i chum hodc quyt; cac cay
rau, vi du, rau bina, rau diép, mang tay, cai bép, ca rbt, hanh, ca chua, khoai tay, bi
ngd/bi dao hodc 6t; cac thyc vat ho nguyét qué, vi du 1€ tau, qué hoac long néo; cac
cdy trong 14y nang lugng va céc cay trong 1am nguyén liéu cong nghiép, vi du, ngo,
d4u nanh, laa my, cai dau, mia duong hoic co dau; ngo; thude 14; qua hach; ca phé;
ché; chudi; nho (nho trang miéng va nho lam rugu); hoa bia; ¢, vi du turf; c6 ngot
(Stevia rebaudania); cdy cao su va cay tr@)ng rung, vi dy, hoa, cdy bui, cay rung la va
cdy 14 kim, va vat liéu nhin giéng, vi du hat, va san phém thu hoach cua cac loai cay

\

nay.

Tt hon 13, cay trong ma duge bao vé khoi thuc vat khong mong mudn duge
chon tir nhém bao gém ngii coc va cai dau, cu thé la tir lta mi, laa mach den, dai

mach, lGa gao, ngod, ké, cao luong, teff, fonio, yén mach va cai dau.
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Do d6, tét hon 13, viéc sit dung va phuong phép theo sang ché ¢6 tac dung
phong trir thuc vat khong mong mudn trong viéc gieo trong ngii cbe va/hodc trong
viée gieo trong cai dau; cu thé 1a trong viéc gieo trong laa mi, lia mach den, dai

mach, laa gao, ngd, ké, cao luong, teff, fonio, yén mach va/hodc cai dau.

Theo phuong an cu thé, sang ché dé cap dén viéc sir dung ché pham chira cac
vi hat chira cinmethylin va vét liéu polyme bao quanh hodc bao 1y cinmethylin; cu
thé 1a cac vi nang chira cinmethylin va vat liéu polyme bao quanh cinmethylin; va
picolinafen dé phong trir it nhét mét trong s cac loai thuc vat khong mong mudn sau:
Alopecurus myosuroides, Capsella bursa-pastoris, Lamium amplexicaule, Matricaria
inodora, va/hodac Raphanus raphanistrum; va cu thé 1a dé phong trir Alopecurus
myosuroides. Pac biét hon 13, sang ché dé cap dén viéc st dung ché phém chira cac
vi hat chtra cinmethylin va vét liéu polyme bao quanh hodc bao léy cinmethylin; cu
thé 1a cac vi nang chira cinmethylin va vat liéu polyme bao quanh cinmethylin; va
picolinafen dé phong trir it nhit mot trong sd cac loai thure vat khong mong mudn sau:
Alopecurus myosuroides, Capsella bursa-pastoris, Lamium amplexicaule, Matricaria
inodora, va/hoac Raphanus raphanistrum trong viéc gieo trdng ngii cdc va/hodc cai
dau; va cu thé 1a dé phong trir Alopecurus myosuroides trong viéc gieo trong ngil coe
va/hodc cai dau.

Theo phuong an cu thé khac, sang ché dé cap dén viéc sir dung ché pham chira
cac vi hat chira cinmethylin va vt liéu polyme bao quanh hodc bao 14y cinmethylin;
cu thé 14 cac vi nang chira cinmethylin va vat liéu polyme bao quanh cinmethylin; va
quinmerac dé phong trir it nhét mot trong sb cac loai thuc vat khong mong mudn sau:
Alopecurus myosuroides, Capsella bursa-pastoris, Lamium amplexicaule, Matricaria
inodora, va/hodc Raphanus raphanistrum; va cu thé 1a dé phong trir Alopecurus
myosuroides. DPac biét hon 1a, sang ché d& cap dén viéc sir dung ché phdm chia cic
vi hat chtra cinmethylin va vét liéu polyme bao quanh hodc bao 1y cinmethylin; cu
thé 1a cac vi nang chira cinmethylin va vat liéu polyme bao quanh cinmethylin; va
quinmerac dé phong trir it nhit mét trong sb cac loai thue vat khong mong mudn sau:
Alopecurus myosuroides, Capsella bursa-pastoris, Lamium amplexicaule, Matricaria

inodora, va/hodc Raphanus raphanistrum trong viéc gieo trong ngfi coc va/hodc cai
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dau; va cu thé 1a d phong trir Alopecurus myosuroides trong viéc gieo trdng ngii coc
va/hoac cai dau.

Theo phuong 4n cu thé, sang ché dé cap dén viéc sir dung ché pham chira cac
vi hat chtra cinmethylin va vét liéu polyme bao quanh hodc bao 14y cinmethylin; cu
thé 1a cac vi nang chira cinmethylin va vat liéu polyme bao quanh cinmethylin; va
flufenacet dé phong trir it nhét mot trong s cac loai thuc vat khong mong mudn sau:
Alopecurus myosuroides, Capsella bursa-pastoris, Lamium amplexicaule, Matricaria
inodora, va/hodc Raphanus raphanistrum; va cu thé 1a dé phong trir Alopecurus
myosuroides. Déc biét hon 1a, sang ché d& cap dén viéc sir dung ché phdm chira cac
vi hat chtra cinmethylin va vat liéu polyme bao quanh hodc bao 14y cinmethylin; cu
thé 1a cac vi nang chira cinmethylin va vat liéu polyme bao quanh cinmethylin; va
flufenacet dé phong trir it nhét mot trong s cac loai thuc vat khong mong mudn sau:
Alopecurus myosuroides, Capsella bursa-pastoris, Lamium amplexicaule, Matricaria
inodora, va/hodc Raphanus raphanistrum trong viéc gieo trong ngi cbe va/hodc cai
dau; va cu thé 1a dé phong trir Alopecurus myosuroides trong vige gieo trdng ngii cdc
va/hodc cai dau.

Theo phuong an cu thé, sang ché dé cap dén viéc str dung ché phdm chira cac
vi hat chtra cinmethylin va vat liéu polyme bao quanh hodc bao 14y cinmethylin; cu
thé 1a cac vi nang chira cinmethylin va vét liéu polyme bao quanh cinmethylin; va
diflufenican dé phong trir it nhét mot trong sb cac loai thuc vat khong mong mudn
sau: Alopecurus myosuroides, Capsella bursa-pastoris, Lamium amplexicaule,
Matricaria inodora, va/hodc Raphanus raphanistrum; va cu thé 1a dé phong trlr
Alopecurus myosuroides. Eéo biét hon 13, sang ché dé cap dén viéc str dung ché pham
chita cac vi hat chtra cinmethylin va vat liéu polyme bao quanh hodc bao 14y
cinmethylin; cu thé 1 cac vi nang chtra cinmethylin va vt li¢u polyme bao quanh
cinmethylin; va diflufenican dé phong trir it nhét mot trong s cac loai thyc vt khong
mong mudn sau: Alopecurus myosuroides, Capsella bursa-pastoris, Lamium
amplexicaule, Matricaria inodora, va/hodc Raphanus raphanistrum trong viéc gieo
trong ngii cbc va/hodc cai dau; va cu thé 1a dé phong trir Alopecurus myosuroides

trong viéc gieo trong ngill coc va/hodc cai dau.
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Thuat ngit cdy trong con bao gbm céc cay ma dugc cai bién bang cach giy
gidng, dot bién hodc cac phuwong phap, bao gbm céc san pham nong nghiép cong nghé
sinh hoc ma c¢6 trén thi truong hodc trong quy trinh trién khai. Céc thuc vat bién dbi
gen ma c6 vat liéu di truyén da duoc bién d6i theo cach khong xay ra trong diéu kién
tur nhién bing céch lai gibng, dot bién hodc tai td hop tw nhién (tc 1a téi td hop vét
liéu di truyén). 0 day, mot hodc nhiéu gen s&, nhu 1a mot nguyén tac, duoc tich hop
vao vat lidu di truyén ciia thuc vat dé cai thién tinh chit cta thue vat d6. Sw bién doi
tai tb hop nhu vay con bao gbm cac bién d6i sau dich ma cua céc protein, oligo- hoac
polypeptit, vi du bang cach glycosyl hoa hodc gin két cac polyme nhu, vi du, cac gbc

duoc prenyl hoa, axetyl hoa hodc farnesyl hoa hodc cac géc PEG.

Ché phim theo séng ché 1a hitu dung dé chéng lai thuc vat khong mong mudn.
Nhim muc dich nay, ché phdm c6 thé dugc ap dung & dang nhu véy hodc t6t hon 1a
dugc ap dung sau khi pha loang véi nudec. Tét hon, dbi voi cac muc dich khac cia
viéc ap dung & phia nguoi dung cudi cung, dung dich phun dang nuéc duge didu ché
bang cach pha lodng ché pham theo séng ché v6i nudce, vi du, nuée may. Dung dich
phun ciing co thé bao gdm céc thanh phén ciu thanh khac & dang hoa tan, dwgce nhil
twong hda hodc dugc tao huyén phu, vi du phan bén, hoat chét thudc cac nhom hoat
chét diét co hodc diéu hoa sinh truéng khéc, cac hoat chat khac, vi du céac hoat chét
8 kiém soat dong vat gay hai hodc ndm hoic vi khuan gay bénh & thuc vét, ngoai ra
cac mudi khoang ma ching dugce su dung dé 1am giam su thiéu hut dinh dudng va
nguyén t6 vi lwong, va dAu hodc dau cb dic khong giy doc cho thuc vat. Cac chét nay
¢6 thé duoc tron 13n voi cac ché pham theo sang ché & ty 1& khéi luong tir 1:100 dén
100:1, t6t hon 14 1:10 dén 10:1. V& nguyén téc, cac thanh phan cu thanh nay dugc
bb sung vao hdn hgp phun trude, trong hodc sau khi pha loang ché phdm theo séng
ché. Ché phim theo sang ché thwong dugc 4p dung tir thiét bi lidu dinh trudc, thiét b
phun deb vai, bé phun, méay bay phun, hodc hé théng tudi. Thong thuong, 20 dén
2000 lit, tot hon 1a 50 dén 400 lit, chat 1éng dung ngay dé phun duoc dung trén mot

dién tich hitu ich trong néng nghi€p.

Ché phim theo séng ché c6 thé dugc ap dung bang phuong phap trude khi nay
mam hoic sau khi nay mam. Néu mot trong s6 cac hoat chét it duoc dung nap béi ciy

trong nao d6 thi cac k¥ thuét ap dung co6 thé dugc sir dung, trong do ché pham diét c6
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dugc phun, véi su trg gitp cua thiét bi phun, theo cach sao cho ly tuong 1a 14 ctia cy
trong nhay cam khong tiép xtic v6i chiing, trong khi hoat chét t6i duge 14 cta thuc
vat khong mong mubn ma chung sinh truéng & bén dudi hodc b& mat dit tran (goc
khuét & phia duéi).

Cac loai diu, chit thim wét, chat bd tro, phan bon hogc vi chat dinh dudng
khac nhau va céc chit diét trir sinh vat gdy hai khac (vi du, thube diét 6, thude diét
con trung, thube diét nam, thudc didu hoa sinh truéng, chét an toan) c6 thé dugc )
sung vao ché phdm chira chiing & dang hdn hgp trdn trude hodc néu thich hop, khong
duoc bd sung cho dén ngay trude khi st dung (hdn hop trdn trong thung). Céc chét
nay c6 thé duge tron 1an véi cac ché pham theo séng ché & ty 1& khéi lwong tir 1:100

dén 100:1, t6t hon 12 1:10 dén 10:1.

Ché phim theo séng ché thuong duoc 4p dung voi lugng sao cho luong
cinmethylin dugc ap dung 13, tuy thudc vao loai tdc dung mong mudn, nim trong
khoang tr 0,001 dén 2 kg trén mot hecta, tdt hon 12 nam trong khoang tir 0,005 dén 2
kg trén mot hecta, more tdt hon 14 nidm trong khoang tir 0,05 dén 0,9 kg trén mot

hecta, cu thé 1a nim trong khoang ttr 0,05 dén 0,6 kg trén mot hecta.

Sang ché c6 cac diém khac nhau. Ché phim 1a 4n dinh trong qua trinh bao
quén trong thoi gian dai, tham chi & khoang nhiét d6 rong. Ddc biét la, khong xay ra
su tao thanh can, sy két tu, su két tinh va su dong dic tach 16p nhu duge théy o cac
ché pham chira cinmethylin "trAn” ma khong dugc chira trong cac vi hat va cac chét
diét co khac. Hon nita, tinh doc hai déi véi thuc vat khong gia tang. Dong thoi, hoat

tinh diét c6 ctia ché pham 1a cao.
Sang ché hién dugc minh hoa thém bang cac vi du dudi day.
Vi du thye hién sang ché

Trong cac vi du nay, cinmethylin dé cap dén hdn hop triét quang cua (+)-2-

exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan.
A. Céc vi du tong hop
1. Didu ché ché phdm chira quinmerac

1.1 Biéu ché cac vi nang
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Pha nuéc duoc diéu ché bang cach tron 50 g 1,2-propylen glycol (dé 1am chat
chéng dong), 12 g Reax® 88B (mudi natri ctia polyme kraft lignin khéi lugng phan
t thép duoc bién ddi vé mat hoa hoc dugc hoa tan bé‘mg cac nhém sulfonat; chét lam
phan tan ciia MeadWestvaco Corporation) va 6 g Wettol® NT1 (chit 1am uét cla
BASF) v6i 400 g nudc trong didu kién khudy ¢ nhiét do trong phong.

Pha du duoc diéu ché bang cach tron 450 g cinmethylin va 20,45 g Basonat®
HW 100 (trime ctia hexametylen diisoxyanat; cia BASF).

Pha ddu duoc rét vio pha nuée. Hon hop duge lam dong nhét héa bang cach
dAu tién tron bang thiét bi Ultraturrax trong 60 gidy, sau d6 & tdc d6 14000 vong/phut
trong 15 gidy, sau dé tron véi thiét bi Viskojet & toc do 200 vong/phut. B sung 5,36
g hexametylen diamin vao & tbc d6 15 ml/phut. Hon hop duoc khudy & téc do 250
vong/phit trong 2 gid & nhiét d6 trong phong, sau d6 1,5 g Rhodopol® G (chat 1am
dic gdém xanthan cia Rhodia), va 2 g Acticide® MBS (chét diét khuén cta Thor
GmbH), di dugc phén tan trong 10% nudc, dugc bd sung vao dé va tiép tuc khudy
thém mot gid nira & toc do 280 vong/phut. Axit axetic dugc bd sung vao trong diéu
kién khudy & téc d6 350 vong/phit cho dén khi dat dugce do pH bang 7 dén 8. Sau do
2 g Wacker-Silicon SRE-PFL (an antifoam from Wacker) dugc nhanh chéng bd sung
vao d6. Cudi cung, nuée duoc bd sung vao dé thu duge 1L huyén phtt. Hon hop thu

dugce dugc loc qua ray 150 pm.
1.2 Diu ché hén hop tron trude quinmerac

Hon hop ctia 36 g Pluronic® PE 10500 (chat 1am phén tén; copolyme khéi
EO/PO; cua BASF) va 53,3 g 1,2-propylen glycol dugc hoa tan trong 400 g nudc.
Sau d6 b sung lan lugt 12g Wettol® D1 (chit 1am phan tn), 600 g quinmerac va
1,36 g Wacker-Silicon SRE-PFL vao va hdn hop thu duge duoc nghién trén may
nghién Bachofen Dyno® véi céc bi thiy tinh ¢& 0,75 dén 1,00 mm cho dén khi 80%
sé hat dat kich c¢& du6i 2um. B6 sung 2,14 g Acticide® MBS va 1,61 g Rhodopol®
G vao d6 va hon hop nay duge khudy qua dém. Sau d6 3,18 g Wacker-Silicon SRE-
PFL dugc nhanh chéng bd sung vao do. Cudi cing, nuéc duge bd sung vao dé thu

duge 1L huyén phi. Hon hgp thu duge duogc loc qua ray 150 pm.

1.3 Piéu ché ché pham chira cic vi nang cinmethylin va quinmerac
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581 g ché phdm thu duoc tir vi du 1.1 va 510 g ché pham thu dwgc tir vi du 1.2
duge tron voi nhau. Ché phdm thu dugc chua 250 g/l cinmethylin va 250 g/l

quinmerac.
2. Diéu ché ché phdm chira picolinafen
2.1 Piéu ché hdn hop trdn trude picolinafen

Hon hop cta 83,4 g Morwet® D425 (chét lam phén tan; mudi natri ciia san
pham ngung naphtalen sulfonat; cia AkzoNobel), 51,24 g etylan® NS 500 K (chét
hoat dong bé mat khong ion; butyl ete dugc polyalkoxyl hoa; cua AkzoNobel) va
220,8 g 1,2-propylen glycol dugc hoa tan trong 450 ml nude. Sau do bd sung lan luot
540 g picolinafen va 2,43 g Wacker-Silicon SRE-PFL vao va hdn hop thu duge duoc
nghién trén may nghién Bachofen Dyno® v6i cac bi thiy tinh ¢& 0,75 dén 1,00 mm
cho dén khi 80% sb hat dat kich ¢& duéi 2um. Sau d6 5,67 g Wacker-Silicon SRE-
PFL dugc nhanh chong bd sung vao do. Cudi cung, nuée dugc bd sung vao dé thu

dugc 1L nhil twong. Hon hop thu duge dugc loc qua rdy 150 pm.
2.2 Piéu ché ché pham chira cac vi nang cinmethylin va picolinafen

Ché pham thu dugc trong vidu 1.1 va ché pham thu dugc trong vi du 2.1 duge
tron, sau d6 bd sung chat diét khuén khac (ndng do cudi cing: 2,06 g/1) va chét lam
dic (nong do cudi cung: 1,55 g/l) vao do. Ché phdm thu dugc chua 400 g/l

cinmethylin va 40 g/ picolinafen.
B. Vi du stir dung
B.1 Su phat trién tinh thé

Mot phan ctia ché pham theo vi du 1.3 dugc giit ¢ 40°C trong 2 tuan, va phan
con lai dugc gitt & 54°C, cling trong 2 tudn. C& hat trung binh cua cac hat huyén phu
duoc xac dinh truc tiép sau khi diéu ché ché pham theo vi du 1.3 va sau khi luu trit.
C& hat trung binh duoc xéc dinh bing céch nhidu xa anh séng tinh sir dung thiét bi
Malvern Mastersizer 2000. C& hat va su phan b c& hat 1a khong thay d6i sau 2 tuan
Iuu trir & ca 40°C va 54°C; tirc 1a khong thiy c6 su phat trién hat clia cac hat

quinmerac.

Dé so sanh, huyén phu nhil twong dugc didu ché tir ché phdm cb dic nhil tuong

(EC) cua cinmethylin (ttrc 1a cinmethylin khong c6 trong cac vi nang) va ché phdm
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¢6 dac huyén phu (SC) ctia quinmerac. Huyén phi nhii trong nay chira cac hoat chét
v6i ndng do gidng nhu ché pham theo vi du 1.3 (tirc 1a 250 g/l cinmethylin va 250 g/1
quinmerac) va con chira cac thanh phan sau: Wacker-Silicon SRE-PFL (4 g/1), 1,2-
propylen glycol (65 g/l), Acticide® MBS (2 g/l), Pluronic® PE 10500 (15 g/,
Rhodopol® G (1,5 g/l), Soprophor BSU (15 g/l; chét bd tro), Wettol® D1 (5 g/l),
Wettol® EM 1 (25 g/l, chét nhii hoa), Wettol® EM 31 (10 g/l, chét nhii hoa),
Solvesso® 200 ND (39,5 g/l; chét pha loang) va nude vira di 1 1). Mot phan cua
huyén phui nhii trong nay dugc gitt & 40°C trong 2 tudn, va phan con lai & 54°C, cling
trong 2 tudn. Phat hién théy su phat trién tinh thé manh ctia cac hat quinmerac, diéu
ndy phan 4nh sy gia tdng cac gia tri doo tlr gid tri ban ddu 1a 5 pm dén 12 pm sau hai

tuan luu trit.
B.2 Hoat tinh diét ¢6 va tinh doc hai ddi véi thuc vat

Téc dung cua ché pham diét c6 chira cinmethylin va picolinafen duéi dang ché
phim phéi ché hén hop ctia huyén phu nang (CS cinmethylin) va ché pham co dic
huyén phil (SC picolinafen), dugc diéu ché theo vi du tong hop 2.2 (dudi day dugc
goi 1a ZC), dbi véi su phat trién cia ca thuc vat khong mong muén va thuc vat dugc
gieo trong dugc kiém tra trong cac thit nghiém thyc dia duéi day va dugc so sanh vai
trrong hop cac hoat chéit duogc 4p dung don (4p dung don 1€) hodc dugc ap dung dudi
dang hon hop cla ché phdm c6 dic c6 thé nhii hoa chira cinmethylin du6i dang khong

duoc bao nang va picolinafen:

Lua my vu dong dugc gieo hat vao cac loai dat trong khac nhau tir dét sét pha
cat dén dAt sét pha thit chira chét hitu co v6i lugng tir 2,1 dén 5,5%. |

Dé xr Iy hau nay mam, céc ciy dAu tién dugce trdng dén giai doan 2 14 (BBCH
12). O day, ché pham diét c6 dugc tao huyén phil hodc nhil héa trong nude lam moi
truomg phéan b va sau d6 phun bang cach phun, st dung voi phun phan b6 min.

Cinmethylin dugc 4p dung don dudi dang ché pham co6 dic nhil hoa véi noéng

do thanh phan hoat tinh 1 750 g/1.

Picolinafen dugc ap dung don duéi dang ché phdm phéi ché dang hat dun ban

trén thi truong (WG) c6 ndng do thanh phan hoat tinh 1a 75% (Sniper S®).
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Hdn hop cinmethylin va picolinafen dudi dang ché phim c¢o ddc c6 thé nhil
héa dugc didu ché tir cinmethylin dudi dang ché phdm c6 dic c6 thé nhil hoa
(emulsifiable concentrate - EC) va picolinafen dudi dang hat c6 thé phan tan trong
nudc (water dispersable granule - WG) co ndng do thanh phan hoat tinh lan luot 1a
500 g/l va 50 g/1.

Han hop clia cinmethylin va picolinafen du6i dang ché pham phdi ché hon
hop cua huyén phi nang (cinmethylin CS) va ché phim cb dic huyén phu (picolinafen
SC) duge didu ché theo vi du tdng hop 2.2 ¢6 ndng do hai chat 1an luot 1a 400 g/l va
40 g/l.

Hoat tinh diét c6 ctia cac ché phdm diét co riéng biét (4p dung don va hdn hop)
6 thé duoc danh gia 31 ngdy sau khi xit 1y (days after treatment - DAT).

Viéc danh gié téc dung 1am hu hai do c4c ché phdm thir nghiém gay ra ddi véi
cdy lia my vu dong va c6 dai khong mong mubn duoc thuc hién sir dung thang do tix
0 dén 100%, so v&i cac thuc vét ddi chimg khong dugc xtt ly. O day, 0 c6 nghia la

khong bi hu hai va 100 c¢6 nghia la pha hiy hoan toan cay trong.

Cay trong dugce str dung trong céc thir nghiém trong nha kinh thudc vé céac loai sau:

Mai EPPO Tén khoa hoc

ALOMY Alopecurus myosuroides

CAPBP Capsella bursa-pastoris

LAMAM Lamium amplexicaule

MATIN Matricaria inodora

RAPRA Raphanus raphanistrum

TRZAW Triticum aestivum
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Bang 1 duéi day thé hién hoat tinh diét ¢ va tinh doc hai doi v6i thuc vét trong cac
thir nghiém thuc dia cla cac hoat chét riéng biét va cac td hop duoc ap dung & toe do

va ty 1é khac nhau, khi 4p dung hau nay mam, tai thoi diém 31 ngdy sau khi xt ly

(DAT).

Bang 1

Phén 1: Ap dung don

Thuc vat cinmethylin (EC) (don) picolinafen (WG) (don)
ty 1é st dung | hoat tinh diét | ty I€ sir dung hoat tinh diét
[g thanh phan | c6 [%] [¢ thanh phan | c6 [%)]
hoat tinh/ha] hoat tinh/ha]

ALOMY 500 100 50 0

CAPBP 500 65 50 96

LAMAM 500 53 50 94

MATIN 500 62 50 69

RAPRA 500 10 50 98

TRZAW 500 0 50 0

TRZAW 1000 0 100 0

Phan 2: Ap dung két hop

Thuc vat Két hop (EC) Két hop (ZC¥)
cinmethylin + picolinafen cinmethylin + picolinafen
ty 16 str dung | hoat tinh diét | ty 1 st dung | hoat tinh diét
[g thanh phan | c6 [%] [¢ thanh phan | c6 [%]
hoat tinh/ha] hoat tinh/ha]

ALOMY 500 + 50 100 500 + 50 100

CAPBP 500 + 50 98 500 + 50 95

LAMAM 500 + 50 97 500 + 50 93

MATIN 500 + 50 94 500 + 50 72
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Thuc vat Két hop (EC) Két hop (ZC¥)
cinmethylin + picolinafen cinmethylin + picolinafen
ty 16 sit dung | hoat tinh diét | ty 1¢ su dung | hoat tinh diét
[g thanh phan | c6 [%)] [¢ thanh phan | c6 [%]
hoat tinh/ha] hoat tinh/ha]
RAPRA 500 + 50 98 500 + 50 98
TRZAW 500 + 50 4 500 + 50 1
TRZAW 1000 + 100 12 1000 + 100 1

* 7C: ché pham phéi ché hdn hop cua huyén phit nang (CS) cua cinmethylin va ché

pham ¢ dic huyén phti (SC) cla picolinafen theo vi du 2.2

Nhur ¢6 thé théy, hdn hop ciia cinmethylin va picolinafen duéi dang ché pham

¢d dic c6 thé nhil hoa, chira cinmethylin dudi dang khong dugc bao nang, thé hién

tinh doc hai dbi véi thuc vt dang ké. Nguoc lai, ché pham phéi ché hdn hop cia

huyén phil nang cta cinmethylin (CS) va ché pham cb dic huyén phui ctia picolinafen

(SC), dugc diéu ché theo vi du tng hop 2.2, thé hién gin nhu 1a khong c6 tinh doc

hai d6i vé6i thuc vat, trong khi van duy tri hiéu qua doi véi co va ¢ dai 14 rong.
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YEU CAU BAO HQ
1. Ché pham diét c6 chia:

(a) vi hat ch@ra cinmethylin va vat liéu polyme bao quanh hodc bao lay

cinmethylin; va

(b) chit diét co khdc v6i cinmethylin va dwgc chon tir nhém bao gom
picolinafen, diflufenican, va flufenacent, trong d6 chét diét c6 khac véi

cinmethylin nay khong dugc bao trong vi hat.

2. Ché phdm theo diém 1, trong d6 cinmethylin va chét diét c6 khac véi n6 c6 mat

v6i ty 18 khéi lugng nam trong khoang tir 100:1 dén 1:100.

3. Ché phém theo diém 1, trong d6 cac vi hat dugc chon tir nhém bao gém:

- c4c vi nang gdm v6 va nhan, trong d6 nhan chira cinmethylin va vo chira vat
liéu polyme;
- cAc hat nén chura vét liéu polyme duéi dang nén polyme ma cinmethylin dugc

bao trong do; va
- céc dang hdn hop cua chung.

4.  Ché pham theo diém 1, trong d6 vat liéu polyme dugc chon tir nhém bao gdm
cac polyure, polyuretan, poly(met)acrylat, chit déo amin (aminoplast),

polystyren, polyamit, polysulfonamit, polyeste va polycacbonat.

5. Ché pham theo diém 4, trong d6 vat liéu polyme dugc chon tir nhém bao gdm

céc polyure, poly(met)acrylat va chét déo amin.

6. Ché pham theo diém 3, trong d6 cac vi hat 1a cac vi nang gbm v6 va nhén, trong
d6 nhan chtra cinmethylin va vé chira polyure ¢ thé thu duoc bang phin g da
cong hop it nhét mot polyisoxyanat béo hodc thom vdi it nhét mot polyamin béo
hoac thom.

7. Ché phim theo diém 3, trong d6 trong cdc vi nang ty I¢ khéi luong cla
cinmethylin va vét liéu polyme c6 trong vo 1a nam trong khoang tir 1:1 dén 80:1;
va trong cac hat nén ty 1é khéi luong cia cinmethylin va vat liéu polyme tao

thanh nén polyme 1a nam trong khoang tir 10:1 dén 1:10.
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Ché phém theo diém 1, trong d6 ¢ hat trung binh dso cia cac vi hat, nhu dugc
xéc dinh theo tiéu chuan ISO 13320:2009, Phén tich ¢ hat - Phuong phap nhiéu

xa laze, 1a nim trong khoang tir 0,05 pm dén 100 pm.

Ché phim theo diém 8, trong d6 c& hat trung binh dso, nhu dugc xac dinh theo
tiéu chuin ISO 13320:2009, Phan tich ¢& hat - Phuong phap nhiéu xa laze, 1a
nim trong khoang tir 0,5 um dén 100 um khi cac vi hat 1a cac vi nang, va ¢ hat
trung binh dso 1a nam trong khoang tir 50 nm dén 1 pm khi cac vi hat 12 cac hat

nén.

Ché phim theo didm 1, trong d6 ché pham nay chtra c4c vi hat voi luong nam
trong khoang tir 10% dén 70% theo khéi lwong, tinh trén tong khéi lugng cia

ché pham.
Ché phdm theo diém 1, trong d6 ché phim nay la ché phim phan tan trong nuéc.

Ché phém theo diém 1, trong do ché phém nay con chira chét hoat dong bé mat,
chit 1am phan tan khéc, cht nhii hoa, chat 1am uét, chit b tro khac, chat 1am
hoa tan, chét tang cuong tinh tham, chit keo bao vé, chét 1am dinh bam, chit lam
dic, chét 1am Am, chit chéng bot, cht chdng dong, chat 1am 6n dinh, chat khang
vi sinh vat, chét nhuém mau, chit mau, chit dém, chit dinh va/hodc chét két

dinh.

Phuong phéap diéu ché ché phim theo diém 1, bao gbdm bude tring hop mot hodc
nhidu monome hodc luu héa tién polyme hodc tién san pham ngung véi sy c6

mit cia cinmethylin, va tron v6i chét diét co khac voi cinmethylin.

Ché pham theo diém 3, trong d6 cac vi hat 1a cac vi nang.
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