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BAO GOM CHE PHAM LAM KHO NAY VA NEN PUGQC PHU BANG CHE
PHAM PHU NAY

(57) Sang che dé cap dén ché pham 1am kho cho nhua alkyt (DC) dé st dung trong ché

pham phu, t6t hon 14 trong ché pham phu trén co s0 alkyt co kha nang tu oxy hoa (AC).

Ché pham lam kho nhya alkyt (DC) nay bao gom:
(a) It nhat mot phic kim loai (MC) bao gbm:
- it nhat mot mudi kim loai (MS) ma bao gém it nhat mot cation kim loai (M) duoc
chon tir nhém bao gdm sit (Fe) va mangan (Mn) va it nhat mot anion (AN), va
- it nht mot phdi tir cho nito (L) duge chon tir nhdm bao gdm cac phdi tir cho nito
monodentat, bidentat, tridentat, pentadentat va hexadentat; va
(b) it nhat mot chat nhii hoa khong ion (E).

Ngoai ra, sang ché con dé cap dén ché pham phu trén co so alkyt c6 kha ning ty oxy hoa

(AC), ché pham nay bao gdm ché pham lam kho (DC) va nén duoc phu bang ché pham

phu trén co s¢ alkyt c6 kha nang tu oxy hoa (AC).
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Linh vwe k§ thuat dwoc dé cap

Sang ché dé cap dén ché phdm 1am kho dé sir dung trong ché phdm phu, tot hon 14
trong ché phdm phu trén co s¢ alkyt c6 kha ning tu oxy hoa. Sang ché con dé cap dén
ché phim phu trén co sé alkyt c6 kha ning tw oxy hoa bao gébm ché phim lam khd
ndy, str dung ché phim phu trén co s& alkyt ¢6 kha ning tw oxy héa ndy va nén duoc

phii bang ché phim phi trén co s& alkyt c6 kha ning tu oxy héa nay.
Tinh trang k§ thuit ciia sing ché

Ché phém pht tu oxy hda, dugc hda ran hodc 1am kho nhu son va vecni
thudng bao gdm cac chét két dinh nhua dugc héa réin, vi du duge lién két ngang va do
d6 dugc hoa ran, dudi tic dong ctia oxy c6 trong khéng khi, hodc céc tac nhan oxy hoa
khac. Quy trinh lién két ngang nay c6 thé rat cham, din dén thoi gian héa rin kéo dai.
Do d6, thudng bd sung cic chét duge goi 1a “chit héa rin” hay “chét lam kho”, gitp
lam ting tdc Quy trinh lién két va hoa rén nay. Theo dinh nghia dwoc duwa ra trong DIN
EN 71 - 1 (1996), day 14 nhitng mudi kim loai chu yéu 14 ciia axit hitu co hoa tan trong
dung méi va chit két dinh 13 thuong duge st dung.

Céc chét 1am kho phd bién nhit 13 mubi cta céc kim loai chuyén tiép xay ra & it
nhét hai trang thai oxy hoa khac nhau ma 13 khéc tir 0, 1a mubi con duge goi 1a “chét
héa rin so cip” hodc “chét 1am kho so cip” Ching cling c6 thé dugc st dung két hop
v6i cdc mudi kim loai khdc ma ban than khong phai 12 chét 1am kho, nhung ¢6 thé 1am
ting cuong hiéu qua lién két ngang ctia cac cht 1am kho dugc dé cap trén day, hodc co
thé 1am giam hodc giam tic dung phu ctia chit 1am kho so cip va thudong dugc goi 1a
“chét héa ran kho thtr cdp” hodc “chit lam kho thir cap”.

Vi du vé cac mubi 1am khd da biét bao gém cac mubi da héa tri c6 chira coban,
canxi, déng, k&m, sit, ziricon, mangan, bari, k€m, stronti, lithi va kali lam cation; va
halogenua, nitrat, sulfat, carboxylat, ch:fmg han nhu axetat, etylhexanoat, octanoat va

naphthenat, hodc axetoaxetonat lam anion. Hoat tinh xtic tac ctia kim loai trong Quy
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trinh phan hiy peroxit (hydro) phu thudc vao sy chuyén ddi lap lai ctia ion kim loai tir
trang thai oxy héa thip hon sang trang thai oxy héa cao hon va nguogc lai, din dén
giam va oxy héa hydroperoxit dé xtc tac va ddy nhanh Quy trinh oxy hoéa thanh phin
dau chura bdo hoa cia ché phdm. Vi Iy do nay, cac kim loai chuyén tiép thu(mgr dugc
str dung nhiéu hon trong céc chit lam khé nhu vy, vi cac kim loai chuyén tiép c6 kha
niang chuyén tir trang thai hoa tri thp hon sang trang thai héa tri cao hon trong phan

ting oxy héa khtr vé6i axit béo peroxit ¢6 trong ché pham alkyt.

Cho dén nay, chit 1am kho nén coban da dugc sit dung rong rai nhét vi hiéu qua
t6t & nhiét d6 moi truong. Tuy nhién, vi mudi coban rdt ¢6 thé s& bi han ché trong
twong lai gin vi cac vin dé quy dinh, nén hién nay mong mudn tim thiy cic hop chét
1am kho thay thé ma cho thiy hiéu qua hoéa rin it nhit c6 thé so sanh véi chit lam kho
coban va c6 thé thay thé hoan toan chét 1am khd coban trong chét phu oxy héa dugc

lam kho trong khong khi.

Chat 1am khd nén muodi kim loai khong coban (hodc khdng c6 coban), va dac biét

13 mangan (Mn) va trén sit (Fe) da dugc boc 16 trong céc gia phap k¥ thuét da biét.

Céc tai liéu Sang ché W02013092442 va W02013092441 md ta chét lam kho
cho cac ché phdm phii tw oxy héa bao gdm mudi phirc mangan c6 chtra phdi tir 1,4,7-
Trialkyl-1,4,7-triazacyclononan. Cac tai liéu Sang ché W02013092442 va
W02013092441 bdc 16 ty 16 mol c6 thé khac nhau giita mudi mangan va phéi tir trong
chét 1am kho.

Tai liéu Sang ché W02014202954 bdc 16 chat lam khd bao gdm cac phirc
mangan don ho3c hat nhan dugc diéu ché thong qua Quy trinh lién quan dén bude tiép
xc véi silic oxitt kim loai kiém thd.

Tai liéu Sang ché W02011098584 mb ta mudi phirc mangan cho cc ché phdm
phti trong d6 anion ctia chat xtc tic mangan dugc chon tir nhém bao gbm CI', NOj,
R,COO- hogc SO,>

Tai lidu Sang ché W02003093384 boc 19 chét 1am kho cho nhya alkyt bao gdm
mudi kim loai chuyén tiép va phén tir sinh hoc khtr. Pic biét, mudi kim loai c6 thé 1a

sat hodc mangan trong so nhitng kim loai khac.
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Tai liéu Sang ché W02012079624 mb ta ché phim lam kho bao gdm phirc kim

loai, trong d6 kim loai 1a sat hodc mangan va it nhat m¢t muodi K cua axit hitu co.

Mic dit da 6 rat nhidu nd luc, nhung vin cin phai phat trién chit 1am kho khong
coban dé tdc d6 hoa rin dugc cai thién ma khong c¢6 xu hudng hinh thanh 16p phu
ngoai trén son luu trit, khong lam tang sy héa vang cua 16p phu thu duge, va lam cai

thién d6 cing cda 16p phu thu duge.
Ban chét ky thuit ciia sang ché

Muc dich cia sang ché 1a dé xuét ché phdm 1am kho khéng chira coban va khi sir
dung trong cac ché phim phii trén co s& alkyt c6 kha ning tuw oxy héa, cho phép 1am
tang tdc d6 1am kho cua ché phidm thu dwoc, khong co tac dong dang ké hodc chi co
tac dong rat han ché gy ra su hoéa vang va sy ddi mau cta 16p phu thu duge va giap
1am cai thién d6 ctmg ctia 16p phi thu duge ma khong 1am anh huéng dén céc tinh chit
khac ciia cac ché phim phu trén co s alkyt c6 kha ning tu oxy hoa nhu vi du su hinh

thanh 16p pha hodc kha ning chdng 3n mon.

Muc dich ciia sang ché dat duoc bang cach dé xuit ché phdm lam kho (DC) bao
gom:

(a) it nhit mot phire kim loai (MC) bao gdm:

- it nhit mot mubi kim loai (MS), ma bao gdm it nhat mot cation kim loai M)
duoc chon tir nhém bao gdm sét (Fe) va mangan (Mn) va it nhit mot anion (AN), va

- it nht mdt phéi tir cho nito (L) dwoc chon tir nhém bao gbm céc phdi tir nito
monodentat, bidentat, tridentat, pentadentat, va hexadentat; va

(b) it nhat mot chat nhii héa khong ion (E)

va ty 18 mol tiy y giita it nhit mot cation kim loai (M) va it nhit mot phdi ti cho
nito (L) nam trong khoang ttr 0,05 dén 20, t6t hon 12 tir 0,1 dén 10, tdt hon nita 13 tir
0,5 dén 2 va t6t nhét 1a 1.

That ddng ngac nhién khi phat hién ra ring, viéc st dung chét nhii hoa khong ion
(E) két hop véi it nhat mot phire kim loai (MC), dic biét 1a phirc sét hodc mangan, cho
phép 1am kho hiéu qua cho ché phdm phu trén co s& alkyt c6 kha niang tu oxy hoa
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(AC). Hiéu qua nay dat duoc dbi véi ca cac ché phdm phii gbc dung méi va nuée. Tt

hon 13, ché phdm 1am khé (DC) theo sang ché 13 khong ¢ coban.

Hon nita, ddng ngac nhién 1 viéc bd sung chat nhii hoa khéng ion (E) két hop véi
it nhat mdt phirc kim loai (MC) din dén sy céi thién d6 cung cia cac ché phAm phu
trén co s& alkyt c6 kha ning tw oxy héa (AC) c6 chira ché phdm 1am kho néu trén
(DC). Hon nita, han ché sy héa vang cua cac ché phdm phu trén co sé alkyt c6 kha

ning tu oxy hoa (AC) bi gay ra.

Ngoai ra, viéc st dung chat nhii héa khong ion (E) cho phép lam giam su tao
mang c6 thé xay ra khi luu trit cic ché phdm phi trén co sé alkyt c6 kha ning tu oxy

héa (AC), dic biét dbi voi cac ché phim loai dung méi.

Miit khac, viée bd sung chét nhii hoa khong ion (E), mic du uva nudc, khong 1am
anh hudng dén kha niang chéng an mon cta cic ché phim phu trén co so alkyt c6 kha
nang ty oxy hoa (AC), dic biét 1a dbi vdi cac ché phdm dang nudce. Quan sét thiy ring
do bong t6t hon thu duge khi sit dung chét nhii héa khong ion (E), ddc biét 1a trong cac
ché phdm phit gbc nuée. Hon nita, sy két hop ciia ché phdm Iam kho (DC) dé dang

hon trong céc ché pham phit gbc nude khi bao gdm chét nhii hoa khéng ion (E).

Theo mét phuong 4n, ché pham 1am kho (DC) c6 thé tiy ¥ chira it nhat mot dung
mdi (S), c6 thé dugc Iya chon tdt hon tir nhém bao gdm: cdn tréng, glycol hodc ete

glycol, ruou, nuée va hdn hop bt ky cta chung.
Mot khia canh khéc ctia sang ché 1a dé xuét ché phdm 1am kho (DC) bao gdm:
(a) It nhat mét phirc kim loai (MC) bao gdm:

- it nhat mot mudi kim loai (MS) ma bao gdm it nhit mot cation kim loai (M)

duoc chon tir nhém bao gdm sit (Fe) va mangan (Mn) va it nhit mot anion (AN), va

- it nht mot phdi tir cho nito (L) duogc chon tir nhém bao gbm céc phéi tir cho

nito monodentat, bidentat, tridentat, pentadentat va hexadentat,
(b) It nhat mot chit nhii hoa khong ion (E); va

(c) It nhit mot dong phdi tir (CL), t6t hon 13 2,2-bipyridyl va/hodc hop chat

tricarbamoyl triazin,
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va ty 16 mol tiy y giira it nhit mot cation kim loai (M) va it nhét mot phéi tir cho
nito (L) nim trong khoang tir 0,05 dén 20, tbt hon 14 tir 0,1 dén 10, t6t hon nita 1a tir
0,5 dén 2 va tt nhat 1a 1.

That vay, phat hién ra rang viéc bd sung it nhat mot dong phdi tir (CL) nhu 2,2-
bipyridyl va/hodc hop chét tricarbamoyl triazin 1am cai thién hon nita hiéu qua cia ché
phim 1am khé (DC) noi riéng dén sy hoa vang, dd cting thu duoc va xu huéng it tao

mang cta cic ché phim pha trén co s& alkyt c6 kha ning tu oxy hoa (AC).

Mot khia canh khéc ctia séng ché 1a dé cép dén viée st dung ché phdm lam kho
(DC) néi trén dé lam kho ché phdm phu trén co sé alkyt c6 kha ning tr oxy héa héa
rin kho (AC).

Mot khia canh khac cta sang ché 13 dé cép dén ché phdm phu trén co s& alkyt

(AC) c6 kha ning ty oxy héa bao gdm:
(1) Tt nhit mét ché phim 1am khé (DC) bao gdm:
(a) It nh4t mot phirc kim loai (MC) bao gbm:

- it nhat mdt mudi kim loai (MS) ma bao gdm it nhit mét cation kim loai (M)

dugc chon tir nhém bao gdm sit (Fe) va mangan (Mn) va it nhit mét anion (AN), va

- it nhat mdt phdi tir cho nito (L) dwoc chon tir nhém bao gdm céc phdi tir cho

nito monodentat, bidentat, tridentat, pentadentat va hexadentat,
(b) It nhat mét chit nhii hoa khong ion (E;) va

(c) Ty y it nhit mot dong phéi tir (CL), tét hon 13 2,2, bipyridyl va/hodc hop chit

tricarbamoyl triazin,

va

(2) it nhit mt chét két dinh alkyt c6 kha ning tu oxy hoa (AB).

Mot khia canh khéc clia sang ché 13 dé cap dén viéc sir dung ché phim phu trén
co s¢ alkyt ¢6 kha ning tw oxy hoa (AC) néi trén trong vecni, son mai, son, chit
nhudm, men, muc in, chét phu san hodc bét ky san phém tuong tu nao.

Mbt khia canh khéc cia sang ché 13 d& cap dén nén dugc pha v6i ché phdm phu

trén co s& alkyt c6 kha ning tu oxy héa (AC) di néu trén.
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Mdt khia canh khéc cta sang ché ciing @& cap dén Quy trinh diéu ché ché phim
1am khd (DC) bao gdm budc:

- Két hop:

- (a) it nhit mét phirc kim loai (MC) bao gdm:

- it nhat mot mudi kim loai (MS) bao gdm it nhit mot cation kim loai (M) duoc
chon tir nhém bao gdm sit (Fe) va mangan (Mn) va it nhit mot anion (AN), va

- it nhat mot phéi tir cho nito (L) duge chon tir nhém bao gdém cac phdi tir cho
nito monodentat, bidentat, tridentat, pentadentat va hexadentat,

- va (b) it nhit mot chit nhii hoa khéng ion (E),

- va véi tiy ¥ (c) it nhit mot ddng phéi tir (CL), tét hon 13 2,2 -bipyridyl va/hodc
hop chiét tricarbamoyl triazin.
MO ta chi tiét sang ché

Sang ché dé xuit mot ché phim 1am khé (DC) bao gbm:

(a) it nhat mét phirc kim loai (MC) bao gbm:

- it nhit mdt mudi kim loai (MS) bao gdm it nhit mét cation kim loai (M) dugc
chon tir nhém bao gdm sét (Fe) va mangan (Mn) va it nhit mot anion (AN), va

- it nhat mot phdi tir cho nito (L) dugc chon tir nhém bao gdm cac phéi tir cho
nito monodentat, bidentat, tridentat, pentadentat, va hexadentat; va

(b) It nhat m6t chit nhii héa khong ion (E).

Thuat ngit ‘chat 1am kho” trong tai lidu nay dugc st dung cho mot phuc kim loai
(MC) bao gdm mdt mudi kim loai (MS) va hoat dong nhu mot chit xuc tac cho phan
ung tu oxy hoa dugc bat dau khi hoa rén, thira nhan réng thuat ngt “chat hit Am”, va
“chit 1am kho”, hay  chit hoa rén kho”, dugc sir dung nhur nhitng tir ddng nghia véi
chét 1am kho trong linh vuc k¥ thuat nay. Ché phim 1am kho (DC) @& cap dén hdn hop
ctia it nhat mot chat lam khé, it nhét 13 mot phirc kim loai (MC) va it nhat mot chét
nhil héa khong ion (E) d4 dugc bao hd. Ché pham 1am khé (DC) theo sang ché rat hiru
ich cho viéc 1am kho céc ché phim phu trén co s& alkyt c6 kha ning ty oxy héa (AC),

ché phdm nay bao gdm it nhit mot chit két dinh alkyt c6 kha nang tu oxy hoa (AB).
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Thuét ngit “chit két dinh alkyt c6 kha ning tu oxy héa” (thuat ngit nhya alkyt c6
khé ning tu oxy héa c6 thé dugc sir dung dong nghia) bao gdm bt ky loai polyme nao
bao gdm cac nhém béo khong bdo hoa, dién hinh nhét 1 axit béo khong bio hoa du.
Céc nhom béo khong bdo hoa hoidc axit béo khong bdo hoa du ndy dam bao tinh chét
1am khd trong khong khi nhung khong loai trir chat két dinh bao gdm axit béo bdo hoa
du hodc cac nhém chic khac. Thong thuong, axit béo khong bdo hoa du 1a axit

carboxylic c6 mach nguyén tir cacbon tir Cy, dén Cy.

Thuét ngir “ché phdm pha trén co s alkyt c6 kha ning ty oxy héa” (AC) dé cép
dén cac ché phdm bao gdbm mot ché pham 1am kho (DC) nhu duge yéu ciu bao ho va

it nhat mot chat két dinh alkyt c6 kha ning tu oxy hoa (AB).
Ché phim 1am kh(DC):
Phirc kim loai (MC):

Khi phat trién sang ché, phat hién ra ring sy két hop ctia phirc kim loai (MC) v6i
chit nhii hoa khong ion (E) cho phép lam ting tdc do lam kho ctia ché phim pha trén
co so alkyt c6 kha ning tu oxy hoa (AC), thu duoc dd héa vang thap va cai thién do

cting cua 16p phu thu dugc.

It nhit mot phirc kim loai (MC) bao gdm it nhit mét mubi kim loai (MS) bao gdm
it nhat mot cation kim loai (M) va it nhit mot anion (AN) va it nhit mot phdi ti cho
nito (L), trong d6 cation kim loai (M) dugc chon tir nhém bao gdm Fe va Mn va trong
d6 it nhat mot phdi tir cho nito (L) da ndi dwoe chon tir nhém bao gdm céc phéi tir cho

nito monodentat, bidentat, tridentat, pentadentat va hexadentat.

Theo mdt phuong 4n, it nhat mot phirc kim loai (MC) 1a phirc Fe hodc Mn cua
phéi tir cho nito polydentat (L) va tét hon 1a: phdi t& cho nito bidentat, tridentat,
tetradentat, pentadenat hoc hexadentat. Polydentat c6 nghia 13 phéi tir (L) chira nhiéu

nguyén it cho c6 sin dé phdi hop v6i Mn hoic Fe.

Mubi kim loai (MS) bao gdm cation kim loai (M) dugc chon tir nhém bao gdm Fe

va Mn va c6 thé & cac trang thai oxy hoa khac nhau, tét hon 13 khéc tir 0.
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Theo mot phuong 4n, cation kim loai (M) 14 cation sét c6 thé duoc lua chon tét
hon tir Fe (II) va Fe (III) hogc cation mangan t&t hon ¢6 thé duoc chon tir Mn (I1), Mn
(IIT ) va Mn (IV).

Theo mot phrrong 4n wu tién, it nhat mot anion (AN) ¢6 thé duge chon tir nhém
bao gém: halogenua, nitrat (NO;’), sulfat (SO42'), carboxylat (COQO"), PFy, SbFy,
AsFg, BFy, B(CgFs),, CI, Br, I, NO3” hodc RCOO, trong d6 R 1a C1-C20 alkyl. Vi
du vé carboxylat c6 thé 13 axetat, etylhexanoat, octanoat, neodecanoat, naphthenat va

axetoaxetonat.
Tt hon 14, anion (AN) 1a mot neodecanoat.

Luong mol cia it nhdt mot anion (AN) duoc chon dé bu trang thai oxy hoa cua

kim loai (M) trong mubi kim loai (MS).

Mubi kim loai (MS) ciing ¢6 thé tiry ¥ chira it nhét mot dung méi (S), c6 thé dwoc
lwa chon tét hon tir nhém bao gdm: xing trang, glycol hoic ete glycol, rugu, nudc va
hén hop bt ky cta chung. It nhit mot dung méi (S) c¢6 thé dugc thém truc tiép vao
mudi kim loai (MS) va/hodc vao ché phim lam kho (DC). Trong trudng hop it nhét
mdt dung moéi (S) dwgc thém vao mubi kim loai (MS) va ché pham lam kho (DO), it

nhét mot dung moi (S) c6 thé giéng hodc khac nhau.
Theo mt phwrong an, mudi kim loai (MS) 1a Mn** (neodecanoat),.

Phéi tir cho nito (L) 12 mét chu tric hodc phan t&r hitu co s& hd trg diéu phdi cac

nguyén t nito.

Phitc kim loai (MC) tot hon c6 thé duoc chon tir nhom bao gém [MnLCl,],
[FeLCly], [FeLCI|Cl; [FeL(H,O)](PF¢),: [FeL]Cl,, [FeLCIJPF, [FeL(H,0) (BF,), va
hén hop bét ky cila ching.

Theo mot phurong an, phtrc kim loai (MC) 13 phirc chit sét hodc mangan, bao gdm
phéi tir nito tridentat, tetradentat hodc pentadentat (L). Phirc hop sit c6 thé bao gdm tét
hon 13 phéi tir cho nito (L) va phitc hop mangan t6t hon c6 thé bao gbm mot phéi tir

cho nito tridentat hoéc tetradentat (L).



35830

Phirc hop kim loai (MC) t&t hon c6 thé 12 mangan ctia phirc chét sit gdbm phdi tir
cho nito tridentat, tetradentat, pentadentat hodc hexadentat, hop chét N-heterocyclic va

N-hetero-aromatic.

Theo mot phurong 4n, ty 18 mol giita it nhit mot cation kim loai (M) v it nhit mot
phdi tir cho nito (L) ndm trong khoang tir 0,05 dén 20, t6t hon 1a tir 0,1 dén 10, t6t hon
nita 1a tir 0,5 dén 2 va t6t nhat 1a 1. Tét hon 13 ty 16 mol gitra it nhat mét cation kim
loai (M) va it nh4t mot phdi tir cho nito (L) ¢6 thé 1a 1: 1. Theo mot phuong an, tdt
nhét 12 nén c6 s mol vuot qua it nhit mot phdi tir cho nito (L) so véi it nhit mot

cation kim loai (M).

Theo mot phuong 4n, it nhét mot phéi t& cho nito (L) dugc chon tir nhém bao

gbm cac phdi tir c6 cong thire (I), (II) va dac biét hon 14 cac cong thie (1) va (IV).
Phéi tir cho nito (L):

Cong thue (I):

)

trong do, R! va R? duoc chon ddc 14p tr nhém bao gém Ci4 alkyl, Cg_y9 aryl,

heteroaryl, heteroaryl C,.¢ alkyl va -CH,-CH,-N(CHj3),, trong d6 heteroaryl dugc chon
tir nhém bao gdém pyridyl, pyrazin, pyrazolyl, pyrrolyl, imidazolyl, benzimidazolyl,
pyrimidinyl, triazolyl va thiazolyl;

R’ va R* dugc chon doc 1ap tir nhém bao gdm -H, Cg alkyl, Cyg alkyl-O-Cy.g
alkyl, C;_galkyl-O-Cg_jparyl, Cq.jparyl, C,.g-hydroxyalkyl va - (CH,),C(O)ORs5;

-10-



135830

R’ duoc chon tir -H hodc Cigalkyl, m 1a s6 nguyén dugce chon tir 0 dén 4;

mdi R va R dugc chon doc 14p tir nhém bao gdm -H, -F, -CI, -Br, -OH, Cl-
4alkoxy, -NH-C(O)-H, -NH-C(O ) -C,_salkyl, -NH,, -NH-C,_salkyl va C;_salkyl;

X! duogc chon tir -C(O)- hoidc - [C(Rg);],. trong d6 n 1a mot sb nguyén dugc chon
tir 0 d@én 3 va mdi R® duoc chon ddc 1ap tir nhom bao gém -H, - OH, C,_jalkoxy va C,.
salkyl;

Tét hon 13, R® va R* duge chon tir -C(0)-O-CHj, -C(0)-O-CH,-CHj, -C(0)-O-
CH,-C¢Hs va CH,OH.

Tét hon 13, di hop tir ¢6 kha ning phbi hop vé6i kim loai chuyén tiép 12 pyridin-2-
ylmetyl duoc thay thé bang C,_salkyl tiy y.

Téthonla, X' 1aC=0.

Mbt loai bispidon wa thich 1a mét trong d6 it nhit mot trong sé R' hodc R? 1a
pyridin-2-ylmetyl hodc benzyl, tot nhét 13 pyridin-2- ylmetyl. Tt hon 13, R' 13 pyridin-
2-ylmetyl va R? 1 metyl.

Theo mdt phuwong 4n, bispidon c6 thé 1a dimetyl 2,4-di-(2-pyridyl)-3-metyl-7-
(pyridin-2-ylmetyl)-3,7-diaza-bicyclo[3.3.1]nonan- 9-one-1, 5-dicarboxylat (N2py3o-
CI) va phirc chit sit ciia chung FeN2py3o0-CL. Céc bispidon duge wu tién khéc 1a
nhitng loai thay vi ¢6 nhém metyl & vi tri 3 c6 chudi alkyl dai hon, cu thé 13 isobutyl,
(n-hexyl) Cg, (n-octyl) Cg, (n-dodexyl) Cy,, (n-tetradexyl ) Cy4, (n-octadexyl) Cqg, duogc

diéu ché theo cach twong tu.
Cong thire (II):

Phéi tir (L) ciia cong thire (I) ciing c6 thé dugc goi 1a cac hop chit TACN hoic
TACN-Nx. Cac hop chit TACN-Nx bao gdm céu tric 1,4,7-triazacyclononan co ban
nhung c¢6 mot hodc nhidu nhém nito doc 1ap phtrc tap v6i kim loai dé tao ra phéi t
tetradentat, pentadentat hodc hexadentat. Tét nhit 1a phéi tir (L) cta cong thire (II) 1a
céc hop chat TACN.
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D

trong d6 moi R’ dugc chon ddc 1ap tr nhém bao gém Ciaoalkyl, C;5gxycloalkyl,
heteroxycloalkyl, heteroaryl, C4pparyl va Cg_jparyl-Cygalkyl, dugc thay thé br?mg nhom
thé duge chon tir nhém OH, Ci.salkoxy, phenoxy, carboxylat, cacboxamit, carboxylic

este, sulfonat, amin, C;_galkylamin, mt hodc nhiéu dj thé va -N + (R10) 3;

mdi R" dugc chon tir -H, Cyalkyl, C,alkenyl, Cg.iparyl-C;galkyl, Ce.joaryl-C,.
salkenyl, Cygalkyloxy, C,salkenyloxy, aminoCy_galkyl, aminoC, ¢alkyl , Cy.¢alkyl ete,
C,¢alkenyl ete va -CXZZ-RH;

mdi X, dugc chon ddc 1ap tir -H hodc Cyjalkyl va trong d6 mdi R'® dugce chon
doc lap tir mot nhom heteroaryl dugc thay thé tiy ¥ duge chon tir nhém bao gdm

pyridyl, pyrazolyl, pyrazolyl, pyrrolyl, imidazolyl, benzimid thiazolyl; va,
trong d6 it nhat mot trong s6 R 1a -CX%-R'.

Tét hon 13, R dugc chon tir cac nhém pyridin-2-yl, imidazol-4-yl, pyrazol-1 - yl,
quinolin-2-yl dugc thay thé tuy y. Tt nhit 13, R' 1a pyridin-2-yl hodc quinolin-2-yl.
Theo mdt phurong 4n, phdi tir (L) ¢6 cong thire (II) trong d6 R’ 1a Ciealkyl tuy y thay
thé béng mot hodc nhiéu di thé, hoac Cs-Choaryl tuy y thay thé béng mot hodc nhidu di
the.

Tét hon 13, phéi tir (L) ctia cong thire (IT) 1a mot trong d6 R® 13 metyl sao cho phédi '
ta (L) 1a 1,4,7-trimetyl-1,4,7-triazacyclononan (TMTACN).

Theo mdt phuong 4n cu thé khac, mot trong nhém R’ duge lién két véi nguyén tu
nito cia mot vong khac c6 phdi tir khac c6 cong thire (II) théng qua mot lién két cau.

Khi lién két ciu c6 mit trong cac phdi tir (L) cua cong thirc (II), ddy c6 thé 1a lién két
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chu alkyl C-Cs. Lién két cau alkyl C,-Cg c6 thé 1a chudi alkylen C,-Cg thing, chudi
alkylen C,-Cg phan nhanh hodc nhém alkylen C»-Cg tudn hoan.

Trong d6 lién két cAu 1a lién két cau arylen Cg - Cyo, vi du, ddy c6 thé 1a phenylen
hoidc arylen twong Gng dwgc hinh thanh do sy rit ra cia hai nguyén ti hydro tu
naphtalen. Trong trudong hop lién két ciu bao gdm mét hodc hai don vi alkylen C;-Cs
va mot don vi arylen Cg-C1, nhitng lién két cu d6 c6 thé, vi du, -CH,CgH4CH,- hogc
-CH,C¢H,-. Didu nay s& dugc hiéu rang mdi lién két cAu nay c6 thé duoc thay thé tiy
y mot hodc nhiéu 14n, vi du mét 1an, v6i cac nhom C;-Cyyalkyl (vi du: C;-Crgalkyl)

dugc chon doc lap.

Trong cc phdi tir ¢ cong thirc (ID), lién két cau thuong 1 lién két cu alkyl C,-
Cs. Trong truong hop nay 1a nhu vay, lién két cAu thuong 13 mot chudi alkylen thing,
vi du: 1a etylen, n-propylen, n-butylen, n-pentylen hodc n-hexylen. Theo cac phuong
4n cu thé, lién két ciu alkyl C,-Cg 12 etylen hoic n-propylen. Theo céc phuong 4n cu
thé hon, lién két cu alkyl C,-Cg 13 etylen. Trong tai liéu ndy, cAc tai liéu tham khao vé
propylen dugc ding @& chi n-propylen (trc 1a -CH,CH,CH,-, chit khong phai -CH
(CH;) CH,-) trir khi bdi canh biéu thi nguoc lai.

Theo mét phuwong an, phdi tir (L) c6 cong thire (I) hozic cong thirc (I).

Céc phbi tir c6 thé khac:

Theo mot phwong 4n, phéi tir (L) c6 thé 12 loai phéi tir dang Népy, t6t hon 1a &
dang phirc kim loai sit. Trong truong hop nay, t6t hon 13 phéi tr (L) tir nhém bao

gdm: N, N-bis (pyridin-2-yl-metyl) -bis (pyridin-2-yl) metylamin va N, N-bis (pyridin
-2-yl-metyl- 1,1-bis (pyridin-2-yl) -1 -aminoetan.

Theo mdt phuong an khéc, phéi tir (L) ¢6 thé 1a phéi tir dang cyclam va tdt hon c6
thé duogc chon tir nhém bao gém: 1,4,8,11 -tetraazacyclotetradecan (cyclam), 1, 4,8,1 1
- tetrametyl-1, 4,8,11 -tetraazacyclotetradecan (Medcyclam), 1, 4,7,10-
tetraazacyclododecan (cyclen), 1, 4, 7, 10-tetrametyl-1, 4, 7, 10- tetraazacyclododecan
(Me4cyclen) va 1,4,7,10- tetrakis (pyridin-2ylmetyl) -1,4,7,10-tetraazacyclododecan
(Py4cyclen).
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Theo mdt phuong an cu thé, phéi ti (L) c6 thé 1a 5,12-dimetyl-1,5,8,12-tetraaza-
bicyclo [6.6.2] hexadecan.

Ngoai ra, phdi tir cho nito (L) ¢6 thé 1a mot loai phéi tir ciia trispicen va c6 thé
dwoc Iya chon t6t hon tir nhom bao gdm: N-metyl-tris (pyridin-2-ylmetyl) etylen-1, 2-
diamin; N-octyl-tris (pyridin-2-ylmetyl) etylen-1, 2-diamin; N-octadexyl-tris (pyridin-
2- ylmetyl) etylen-1, 2-diamin; N-metyl-N, N ', N'-tris (3-metyl-pyridin-2-ylmetyl)
etylen-1, 2-diamin; N-etyl-N, N ', N'-tris (3-metyl-pyridin-2-ylmetyl) etylen-1, 2-
diamin; N-metyl-N, N ', N'-tris (5-metyl-pyridin-2-ylmetyl) etylen-1, 2-diamin; N-etyl-
N, N ' N'-tris (5-metyl-pyridin-2-ylmetyl) etylen-1, 2-diamin; N-benzyl-N, N ', N'-tris
(3- metyl-pyridin-2-ylmetyl) etylen-1, 2-diamin; N-benzyl-N, N ', N'-tris (5- metyl-
pyridin-2- ylmetyl) etylen-1, 2-diamin; N-butyl-N, N ', N'-tris (pyridin-2-ylmetyl)
etylen-1, 2- diamin; N-octyl-N, N ', N'-tris (pyridin-2-ylmetyl) etylen-1, 2-diamin; N-
dodexyl-N, N ', N'- tris (pyridin-2-ylmetyl) etylen-1, 2-diamin; N-octadexyl-N, N ', N'-
tris (pyridin-2-ylmetyl) etylen-1, 2-diamin, N-Metyl-N, N ', N'-Tris (imidazol-
2ylmetyl) -etylendiamin; N- etyl-N, N ', N'-Tris (imidazol-2ylmetyl) -etylendiamin; N,
N'-dimetyl-N, N'-bis (imidazol-2-ylmetyl) -etylendiamin; N- (1 -propan-2-ol) -N, N ',
N'-Tris (imidazol-2ylmetyl) - etylendiamin; N- (1 -propan-2-ol) -N, N ', N'-Tris (1 -
metyl-imidazol-2ylmetyl) - etylendiamin; N, N-dietyl-N ', N ", N" -Tris (5-metyl-
imidazol-4ylmetyl) - dietylentriamin; N- (3-propan-1 -ol) -N, N ', N'-Tris (1 -metyl-
imidazol-2-ylmetyl) - etylendiamin; N-hexyl-N, N ', N'-Tris (imidazol-2ylmetyl) -
etylendiamin; N-metyl-, N, N', N'-tris (benzimidazol-2ylmetyl) -etylendiamin; va, N-
(3-propan-l-ol) metyl- N, N', N'-tris (benzimidazol-2ylmetyl) -etylendiamin. Cac
trispicen tot nhét 1a & dang phirc hop kim loai sat.

Cong thue (IIT) va Cong thue (IV):

Theo mot phuong 4n, phdi tir cho nito (L) duge chon tir nhém bao gdm cac hop
chit ¢6 cong thire (IIT) hodc (IV):
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hodc
(II1) Iv)
Cong thire (IV) tuong Umg v61 TMTACN.
Vi du v& cac phirc kim loai (MC):

Theo mdt phuong an, phtc kim loai (MC) c6 thé chira mangan nhu mdt cation

kim loai (M) va it nhat mot phdi tir cho nito (L) ctia cong thirc (I).

Ngoai ra, phirc kim loai (MC) c6 thé chira mangan dudi dang cation kim loai (M)

va it nhat mot phdi tir cho nito (L) c6 cong thire (II).

Theo mdt phuong &n, phire kim loai (MC) ¢6 thé chira sit dudi dang cation kim

loai (M) va it nhat mot phdi tir cho nito (L) c6 cong thire (I).

Ngoai ra, phirc kim loai (MC) ¢6 thé chira sit dudi dang cation kim loai (M) va it

nhit mot phéi tir cho nito (L) ¢ cong thire (I1).

Theo mdt phuong an, phtrc kim loai (MC) c6 thé chira mangan nhu mdt cation

kim loai (M) va it nhat mot phdi tir cho nito (L) ¢6 cong thirc (III).

Theo mdt phuong 4n cu thé, phirc kim loai (MC) ¢6 thé chita mét mubi kim loai
(MS) bao gdm it nhit mot cation kim loai (M) 12 mangan va it nhit mét phéi tir cho
nito (L) c6 cong thie (IV). Theo mdt phuong dn wu ti€n, phire kim loai (MC) ¢6 thé
chira mot mudi kim loai (MS) bao gdm it nhit mot cation kim loai (M) 1& mangan, it
nhit mot phéi tir cho nito (L) ¢6 cdng thirc (IV) va ty 1& mol gitta it nhit mot cation
kim loai (M) va it nh4t mot phéi tir cho nito (L) ¢6 thé ndm trong khoang tir 0,05 dén
20, t6t hon 14 tir 0,1 dén 10, t5t hon nira 14 tir 0,5 dén 2 va t6t nhét 1a 1. Cu thé hon,
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phirc kim loai (MC) c6 thé chira mot mudi kim loai (MS) bao gdm it nhét mét cation
kim loai (M) la mangan, it nhit 13 mot anion (AN) la carboxylat, t6t nhét 1a
neodecanoat , it nhat mot phdi tir cho nito (L) c6 cong thie (IV) va tily ¥ ty 1& mol
gitra it nhit mot cation kim loai (M) va it nhét mét phéi ttt cho nito (L) c6 thé tét hon
ndm trong khoang tir 0,05 dén 20, t6t hon Ia tir 0,1 dén 10, t6t hon nita 1a tir 0,5 dén 2
va tbt nhat 1 1.

Phtrc kim loai (MC) c6 thé chira sit dudi dang cation kim loai (M) va it nhét mét
phdi tir cho nito (L) ¢6 cong thirc (I1T).

Ngoai ra, phtre kim loai (MC) ¢6 thé chira sit duéi dang cation kim loai (M) va it
nhit mot phdi tir cho nito (L) c6 cong thirc (IV).

Theo sang ché, co thé sir dung hdn hop cua it nhét hai hodc nhiéu hon céc phtc
kim loai (MC) dugc mo ta trén day.

Theo mot phuong 4n, cac vi du vé cac phtrc kim loai (MC) nhu dugc md ta ¢ trén
¢6 thé bao gém cac anion (AN): halogenua, nitrat (NO5"), sulfat (SOf’); cacboxyl, PF¢-
, SbF¢ , AsFg, BF,, B(C6Fs),, CI', Br, T, NO* hoiic RCOO", trong d6 R 13 C-Cy
alkyl. Vi du vé cacboxyl c6 thé 13 axetat, etylhexanoat, octanoat, neodecanoat,

naphthenat va axetoaxetonat. Tét hon 13, anion (AN) 12 mdt cacboxyl va t6t hon 13

anion (AN) 1a mdt neodecanoat.
Cong thuc (V):

Theo mdt phuong 4n cu thé, phirc kim loai (MC) 1a phire st c6 cong thirc (V):
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V)
Phitc st c6 cong thirc (V) ciing dugc goi 1a thanh phén hoat chét ctia Borchi®
Oxy Coat tt OMG Borchers véi s6 CAS 478945-46-9.

Cong thtce (VI):

Theo mdt phwong an, phirc kim loai (MC) la phirc mangan ¢6 cong thirc (VI):

{H, »-»‘ﬁ ‘F‘*s
i
HC. / \ ;Nx\\\%c”
/ \ / {H.@;ﬂ
?vi;a-..___x____ g

Li\\/ NS 1_7\ f

(VI)

X3, YvaZz giéng hét nhau hodc khac nhau va dugc chon tir nhém bao gém CH;-
COO" hodc CH;- (CH,);-CH(CH;CH,) COO™ va n' 1a mét s6 nguyén nam trong khoang
tir 1 va 4, tdt hon 1a gitta 2 va 4, va tot nhét 1a gifta 2 va 3.

Phirc mangan c6 cong thic (VI) ciling dugc goi 1a thanh phan hoat chét cua
Nuodex Drycoat ® c6 ban trén thi truong tir Huntsman Pigments & Phu gia (s6 CAS
[1381939-25-8]).

Theo mdt phuwong 4n, phirc kim loai (MC) bao gdm mot mudi kim loai (MS) bao
gdm mangan (Mn) 1a it nhAt mot cation kim loai (M) va neodecanoat 1a it nhat mot
anion (AN) va phdi tir TACN, tét hon 13 phbi ttt TMTACN, 13 it nhat mét phdi tir cho
nito (L) va ty 1& mol tuy y giita phbi tir Mn va phdi tir TACN, tét hon 13 phdi tir
TMTACN, bao gdm nim trong khoang tir 0,05 dén 20, t6t hon 1a tir 0,1 dén 10 va tét
hon nira tir 0,5 dén 2 va tét nhat 13 1.

Chét nhii hoa khong ion (E):

-17-



35830

Ché phim 1am kho (DC) theo séng ché ciing bao gbm it nhit mot chit nhii hoa
khong ion (E). {t nhat mét chét nhii hoa khong ion (E) tét hon 12 mdt hop chat alcoxyl

hoa.

That vay, cac nha sang ché da phat hién ra ring viéc bd sung it nhat mot chét nhii
hoa khong ion (E) két hop véi it nhat mot phirc kim loai (MC) trong ché pham lam kho
(DC) gitip 1am cai thién tinh chét ciia ché phdm 1am khd (DC).

Viéc st dung chét nhii héa khong ion (E) cho phép lam tang tbc @6 1am kho cla
ché pham pht trén co s& alkyt c6 kha ning ty oxy hoa (AC) va ting do cing cua 16p
phu thu duge.

Hon nita, viéc sit dung chét nhil héa khéng ion (E) cho phép 1am giam sy tao
mang c6 thé xay ra khi luu trit cac ché phim phu trén co sé alkyt c6 kha nang tu oxy

héa (AC), dic biét déi véi cac ché pham dang dé pha.

Lién quan dén cac ché phdm phu dang 16ng, ngac nhién khi phét hién ra ring viéc
bd sung chit nhii héa khong ion (E), khong 1am &nh hudng dén kha ning chéng in
mon cia cac ché pham phu trén co s& alkyt c6 kha ning ty oxy hoa (AC). Ngoai ra, dd
béong t6t hon thu duoc khi st dung chit nhii héa khong ion (E) trong cc ché phim phu
dang 16ng. Hon nita, su két hop ctia chit 1am kho d& dang hon trong céc ché phidm phu

dang 16ng khi bao gdbm chit nhii hoa khong ion (E).

Theo mdt phuong 4n, chat nhii hoa khong ion (E) 14 san phim phan tmg cia it
nh4t mot oxit alkylen va it nht mot hop chit (C) dugc chon tlir nhém bao gbm: C¢ dén
Cy4 alkyl phenol, rugu bac nhat phan nhanh, Cg dén C,s rugu béo, axit béo Cg dén Cys
axit béo, amin béo Cg dén Cys va hdn hop bt ky ciia ching. it nhat mot oxit alkylen tot
hon 12 dugc chon tir nhom bao gdm: etylen oxit, propylen oxit va hdn hop bét ky cta
ching.

Tét hon 14, it nhat mot hop chét (C) duoc chon tir nhém bao gém: alkyl phenol Cg
dén Cy,, rugu béo Cp, dén Cg, axit béo Cj, dén Cy4, ruou bic nhét phéan nhénh va amin
béo Cy, dén Cyg. THt hon nita, it nhit mot hop chat (C) 1 axit béo C;, dén Cyg duge

chon tir nhom bao gom: axit oleic, axit mono oleic, axit myristoleic, axit palmitoleic,
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axit sapienic, axit elaidic, axit vaccenic, axit ninoleic, axit linolelaidic va axit a-

linolenic.

ft nhat mot chét nhii héa khong ion (E) bao gbm tir 3 dén 50 don vi oxit alkylen.
Tét hon 13, it nhit mot chét nhii hoa khong ion (E) bao gdm tir 4 dén 15 don vi oxit
alkylen, t6t hon 1a tir 5 dén 12 don vi oxit alkylen va tt nhat 14 tir 5 dén 8 don vi oxit
alkylen.

Tét hon 13, cac don vi oxit alkylen c6 thé chira tir 2 dén 5 nguyén tir cacbon va t6t
nhét 14 duge chon tr nhém bao gdm: etylen oxit, propylen oxit va hén hop bét ky cia

ching.

Theo mot phuong 4n, it nhét mot chét nhil hoa khong ion (E) dugce chon tir nhém
bao gém: alcoxyl cta axit béo Cy, dén Cys, alcoxyl rugu béo Cy, dén Cys, alcoxyl rugu

béc nhit phan nhanh va alcoxyl phenol alkyl Cg dén Cy,.

Tét hon 13, it nhit mot chat nhii hoa khong ion (E) dwgc chon tir nhém bao gbm:
etoxylat axit béo C, dén Cys, etoxylat rugu béo Cyy dén Cyg, etoxylat rugu béc nhét
phan nhénh va etoxylat phenol alkyl Cg dén C;, ma tt nhit 13 chét long & nhiét do

phong, tbt nhét 13 etoxylat axit oleic véi tir 6 dén 8 don vi etylen oxit.

Theo mét phuong 4n cu thé, it nhit mot chit nhii héa khong ion (E) ¢6 thé 1a mot
alcoxyl rugu bac nhét phan nhanh c6 cong thirc (VII):

CH} - (Cﬁz)n \1. N ) )
) CH-(CH,),-O-(AO-),-H
CH} - (CH‘E)m

(VID)

trong d6 n va m mdi chi sb doc lap tir 1 dén 13; va pla 1 hodc 2; sao chon + m +
p tot hon 1a tir 5 d&én 15; AO 1a mdt don vi oxit alkylen c6 tir 2 dén 4 nguyén tir

cacbon; va q 1a tir 3 dén 50.

Cac don vi oxit alkylen AO trong cong thuc (VII) t5t hon 14 cac don vi etylen oxit
va / hodc propylen oxit. T6t hon 13, tit ca c4c don vi oxit alkylen AO trong cong thirc
(VII) 14 céc don vi etylen oxit, mdc di hdn hop céc don vi etylen oxit va propylen oxit,
dic biét tbt hon 12 véi ty 18 mol cua etylen oxit so vé6i propylen oxit tir 1: 5 dén 10: 1,

c6 thé dugce ding. Khi sir dung cac don vi oxit alkylen hon hgp AO trong cong thire
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(VII), chudi polyoxyalkylen c6 thé 1a chudi copolymeric ngdu nhién hogc lién khéi.
Trong pham vi tir 5 dén 50, q t6t hon 13 tir 10 dén 30. S6 don vi oxyalkylen trong
chudi polyoxyalkylen, g, 1a mot gia tri trung binh va c6 thé khong nguyén. Céc alcoxyl
c¢é cong thie (VII) ¢o6 thé duogc st dung mdt minh hodc két hop vdi cac ankoxylat cua

rugu bac nhéat mach théng.

Theo mdt phuong an cu thd, chit nhii héa khong ion (E) ¢6 thé 13 mot loai nhya

alcoxyl héa (B) c6 chi s axit tir 0,2mg /g dén Smg/g.
Nhua alcoxyl héa (B) tot hon c6 thé 13 san phdm ngung tu cua:
- m6t nhua alkyt (Ba) va
- mot chét bd sung (Bb) clia:
mot nhoém hydroxyl chira monoalkyl ete (Bb1) dugc chon tir nhém bao gbm:
C,. dén C,. ete monoalkyl (Bb11) ctia polyoxyetylen glycol,

C,. dn C,. ete monoalkyl (Bb12) cuia ete hdn hop etylen va propylen glycol, va
hén hop bt ky ciia chiing,

va mot anhydrit (Bb2) ctia mdt axit dicarboxylic xycloaliphatic.

Dic biét, nhua alkyt (Ba) tdt hon ¢6 thé dugc tao ra bﬁng cach ngung tu mot hodc
nhiéu polyol (Bal) c6 hai hoic nhiéu nhém hydroxyl trén mdi phan tir, mot hodc nhiéu
axit da chirc (Ba2) va mot hodc nhiéu axit béo (Ba3) cb thé duoc thay thé hodc tron

v6i mot hodic nhidu loai dau triglyxerit (Ba4).

Tuy y nhya alkyt (Ba) cling co thé chira mot hodc nhidu monoaxit (Ba5). Tét hon
13, it nhit mot trong sb cac axit béo (Ba3) c6 it nhit mot chat khong bdo hoa olefinic
trén mdi phan tir. TSt hon 13, it nhit mot trong céc loai dau triglyxerit (Ba4) bao gom it
nh4t mot du lwong c6 ngudn gbe tir mot axit béo c6 it nhit mot chat khong bdo hoa

olefinic trong phén tr ciia no.
Theo mot phuong an, nhya alcoxyl hoa (B) co thé 1a san phdm phan ting cia:

Cac polyol (Bal) ¢6 thé 1a cac hop chét hydroxyl mach thang hodc mach nhanh
béo c6 tir hai dén sau nhém hydroxyl trén mdi phéan tir, tot hon 13 t&i da bén nhém

hydroxyl trén mdi phén t, nhu etylen glycol, 1,2-va 1, 3-propylen glycol, 1,2- va 1,4-
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butandiol, glyxerol, trimetylol propan, trimetylol etan, erythritol, threitol,

pentaerythritol, ditrimetylol propan, ditrimetylol etane, sorbitol va mannitol.

Céc axit da chirc (Ba2) c¢6 thé 1a béo mach thing, mach nhénh hodc tudn hoan
hodc thom, ¢6 tir hai dén bdn nhom axit, va t8t hon 14 tir 3 dén 20 nguyén tir cacbon,
va tot hon c6 thé dugc chon tir nhém bao gém axit phtalic, axit trimellithic, axit
tetrahydrophtalic, axit adipic, axit malonic, axit xyclohexan dicarboxylic, axit
isophtalic hozc terephtalic va axit tetracarboxylic benzophenon. Ngoai ra, cac anhydrit

twong ting cua axit da chirc ¢ thé dugc sir dung.

Céc axit béo (Ba3), t6t hon co thé 1a it nhét 13 c4c axit monocarboxylic béo khong
bao hoa don khong bdo hoa, tot nhét 1a c6 tir 4 dén 24 nguyén ttr cacbon. Pugc uu tién
13 lauroleic, myristoleic, palmitoleic, oleic, gadolic, erucic, ricinoleic, linoleic, va
linolenic axit cling nhur cac hdn hgp cla chung, dic biét 1a cac hdn hop tu nhién nhu
axit béo diu dau nanh, axit béo dau cdy rum, axit béo dau hat cao su, va axit béo dau
cao va axit béo juvandol.

Céc loai du triglyxerit (Ba4) c6 thé 12 loai dau t6t hon c6 sb lugng it tir 120cg/g
dén 200cg/g, dic biét 1a diu dau nanh, diu hat lanh, ddu huéng duong, dau cdy rum,

dau hat cao su, va dau nhya thong.

Monoaxit (Ba5) c6 thé tét hon 1a axit monocarboxylic thom nhu axit benzoic
hodc axit benzoic dugc thé alkyl, axit monocarboxylic xyclo béo, dic biét 1a axit nhua,
axit carboxylic phdn nhanh béo. hodc ®Versatic acit, hdn hop axit decanoic phan
nhanh alpha.

Tét hon 13, nhwa alkyt (Ba) c6 chi sd axit dudi 5 mg/g, t6t hon 13 tir 0,1mg/g dén
4mg/g, va dic biét tdt nhét tir 0,2mg/g dén 3,5mg/g. SO lugng hydroxyl ciia ching tot
hon 1 tir 30mg/g dén 100mg/g, dic biét tdt hon tir 40mg/g dén 90mg/g, va dic biét tot
nhét tir 60mg/g dén 85mg/g.

San phim cong (Bb) 1a san phim phan tng cia:

- monoalkyl ete chita nhom hydroxyl (Bb1) dugc chon tir nhém bao gom:

C,. dén C,. ete monoalkyl (Bb11) ciia polyoxyetylen glycol,
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C1- dén C4- ete monoalkyl (Bb12) ctia ete hdn hop etylen va propylen glycol, va
hén hop bat ky ctia ching,

« va mdt anhydrit (Bb2) ciia mot axit dicarboxylic xycloaliphatic.

San pham cong (Bb) t6t hon 13 c6 chi sb axit tir 5mg/g dén 60mg/g, dic biét t6t
hon tir 10mg/g dén 45mg/g, va dic biét t6t nhét tir 15mg/g dén 40mg/g.

Céc ete C;- dén C4- monoalkyl (Bb11) clia polyoxyetylen glycol t6t hon 14 metyl,
etyl, n-propyl va n-butyl monoete cta polyetylen glycol, trong d6 polyetylen glycol c6
khdi lwgng mol trung binh t8t hon 13 tir 500g/mol dén 4000g/mol, ddc biét tot hon tir
750g/mol dén 3000g/mol. S6 lwong nhém hydroxyl trung binh trén mdi phan tir t6t
nhét 13 tir 0,8 dén 1,2, ddc biét t6t hon tir 0,9 dén 1,1. Dic biét t6t hon 1a polyetylen
glycol dugc ete hoa mot phan bang metanol va c6 khéi lugng mol tir 1000g/mol dén
2000g/mol.

C;- dén C4- monoalkyl ete (Bb12) ciia ete hdn hop etylen va propylen glycol tbt
hon 13 metyl, etyl, n-propyl va n-butyl monoete cia ete hdn hop etylen va 1,2-propylen
glycol, trong d6 phan khéi luong clia cac nhém oxyetylen 12 tir 10% dén 85% va phan
khdi lugng ctia cac nhém oxypropylen la tir 90% dén 15%, dugc tinh béng ty 1¢ cla
cac nhom khéi oxyalkylen v6i hai hodc ba nguyén tir cacbon, va tdng cla tit ca cac
nhém oxyalkylen trong hdn hgp ete (Bb12) va c6 khéi lwong mol trung binh t6t hon 13
tir 500g/mol dén 10 000g/mol, dic biét tbt hon tir 1000g/mol dén 8000g/mol. S6 luong
trung binh ciia nhom hydroxyl trén phéan tir tt hon tir 0,8 dén 1,2, ddc biét tot hon 1a tir
0,9 dén 1,1.

Céc anhydrit (Bb2) cua axit dicarboxylic xyclo béo t6t hon 14 ¢6 thé c6 tir 8 dén
12 nguyén tir cacbon va t6t hon 1a dugc chon tr nhém bao gdbm anhydrit
tetrahydrophtalic, anhydrit hexahydrophtalic va chit dbng ding cta ching nhu
methyl-tetra-hydro-phtalic anhydrit hodc butyl tetrahydrophtalic anhydrit.

Vi du vé céc loai nhua alcoxyl héa (B) phu hop 1a san pham phén {mg ctia:
- ft nhat mét polyol (Bal), t6t hon 1a glyxerol, pentaerythritol va/hodc sorbitol,
- Tt nh4t mot axit da chuc (Ba2), tot hon 1a anhydrit axit phtalic,

- [t nh4t mot axit béo (Ba3), tot hon 13 axit béo juvandol,
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- ft nhit mot monoaxit (Ba5), tot hon 14 axit benzoic,

- {t nhAt monoalkyl ete chita nhém hydroxyl (Bb1), t6t hon 12 mdt monometyl ete
cta polyetyle glycol ¢ khéi lvgng mol trung binh tir 500 dén 4000 va

- [t nhit médt anhydrit (Bb2) cta axit dicarboxylic xyclo béo, t6t hon 13 axit
tetrahydro phtalic anhydrit.

Tét nhét 13, chit nhii héa khong ion (E) 1a chat 16ng va khong két tinh & nhiét do

cao hon 5°C.

Ché phém 1am khd (DC) 5t hon c6 thé bao gbm tir 1% khéi luong dén 99% khéi
lugng clia it nhit mot phirc kim loai (MC) va tét hon Ia tir 2% khéi luong dén 40%
khdi lugng va tét hon nita 14 tlr 5% khéi lugng dén 15% khéi lugng so véi tong khbi
lwong cia ché phim 1am kho (DC). Trong trudng hop nay, phirc kim loai (MC) khong

chira bit ky dung mdi nao.

Ché phim 1am khé (DC) tdt hon ¢6 thé bao gdm tir 99% khdi luong dén 1% khéi
lwgng cla it nhit mot chét nhii hoa khong ion (E) va tét hon nita 12 tir 95% khdi lugng
dén 50% khéi luong va 5t nhat 1a 90% khéi lugng dén 60% khbi luong so véi tong
khdi lwong ctia ché pham lam kho (DC).

Theo mdt phuong én, khi chét nhii hoa khong ion (E) 12 nhua alcoxyl héa (B), ché
phém 1am khé (DC) tét hon c6 thé chira tir 99% dén 1% khdi lugng cua it nhat mot
loai nhua alcoxyl héa (%) B) va tét nhét 1a tir 90% khéi lugng dén 60% khdi lugng so

v6i tong trong lwong clia ché phim 1am khoé (DC).

Ngoai ra, bat ky hdn hop chét nhii hoa khéng ion (E) nao ciing ¢6 thé duge s
dung. Hon hop cac chét nhii héa khong ion (E) t6t hon c6 thé bao gbém it nhat mot loai
nhua alcoxyl hoa (B) cing véi it nhat mot hop chét alcoxyl héa khong phai 1a nhya
alcoxyl héa (B). Theo mot phuong 4n, it nhat mot chit nhii héa khong ion (E) ¢6 thé 1a
hdn hop cua it nhit mot san phim phan tmg ctia it nhat mot oxit alkylen va it nhat mot
hop chat (C) dugce chon tir nhém bao gdm: Cg dén Cy4 cac phenol alkyl, rugu béo Cg
dén Cyps, rugu bac nhit phan nhanh, axit béo Cg dén Cys, amin béo Cg dén C,s va it nhét

mot loai nhya alcoxyl hoa (B).
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Tly ¥, ché phdm 1am khd (DC) ciing c6 thé chira it nhét mot dung mi (S), ¢ the
duoc lwa chon tdt hon tir nhém bao gom: cdn tring, glycol hoic ete glycol, rugu, nude
va hdn hop bt ky ciia chiing. Ham luong dung mdi (S) ¢6 thé nidm trong khoang 0,1

dén 30% khdi lwong so véi tong trong lugng cia ché phdm 1am khd (DC).
Theo mét phuong 4n, ché phim lam khé (DC) t6t hon c6 thé bao gom:
(a) ft nhit mot phirc kim loai (MC) bao gdm:

- it nhit mot mudi kim loai (MS) bao gdm it nhét mot cation kim loai (M) 1a

mangan (Mn) va it nhit mot anion (AN), ot nhat c6 thé 12 neodecanoat va
- it nhét mot phdi tir cho nito (L) c6 cong thire (IV); va
(b) It nhit mot chit nhii héa khong ion (E),

va tiiy ¥ £ 1é mol gitta Mn va phéi tir cho nito (L) clia cong thte (IV), ¢6 thé nim
trong khoang tir 0,05 dén 20, tét hon 12 tir 0,1 dén 10, tét hon nita 1a tir 0,5 dén 2 va tot
nhitlal.

Ngoai ra, ché phim 1am kho (DC) tét nhat c6 thé bao gom:
(a) [t nh4t mdt phirc kim loai (MC) bao gbm:

- it nhit mot mudi kim loai (MS) bao gdm it nhit mot cation kim loai (M) 1a

mangan (Mn) va it nhat mot anion (AN), t6t nhét c6 thé 13 neodecanoat va
- it nhat mot phéi tir cho nito (L) ¢6 cong thirc (IV); va

(b) ft nh&t mot chét nhii héa khong ion (E) 1a mdt etoxylat axit oleic ¢6 tir 6 dén 8

don vi etylen oxit,

va tuy y ty 1& mol gitta Mn va phdi tr cho nito (L) cta cdng thic (IV), ¢6 thé nam
trong khoang tir 0,05 dén 20, tdt hon 1a tir 0,1 dén 10, tt hon nita 1a tir 0,5 dén 2 va tot
nhat1a 1.

Ché phdm 1am kho (DC) tét hon 1a c6 thé bao gom:

(a) It nhat mot phirc sit ¢6 cong thire (V) hoic it nhit mét phirc mangan c6 cong
thace (VI); va

(b) It nhét mdt etoxylat axit oleic véi tir 6 dén 8 don vi etylen oxit.
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Ngoai ra, ché phdm lam kho (DC) t6t hon 12 ¢6 thé bao gdm:
(a) It nhit mot phirc kim loai (MC) bao gdm:

- it nh4t mdt mubi kim loai (MS) bao gdm it nhit mot cation kim loai (M) 1

mangan (Mn) va it nhét mot anion (AN), t6t hon c6 thé 13 neodecanoat va
- it nh4t mot phdi tir cho nito (L) c6 cong thirc (IV;) va
(b) It nh4t mot chit nhii hoa khéng ion (E) 14 nhya alcoxyl hoa (B),

va tity ¥ ty 1& mol gitta Mn va phdi ti cho nito (L) clia cong thirc (IV), c6 thé ndm
trong khoang tir 0,05 dén 20, tét hon 1a tir 0,1 dén 10, t5t hon nita 1a tir 0,5 dén 2 va tot
nhitla 1.

Ché pham 1am khd (DC) t6t hon c6 thé bao gdm:

(a) It nhit mot phirc st c6 cong thirc (V) hodc it nhét mét phirc mangan c6 cong
thae (VI) va

(b) ft nhit mot nhua alcoxyl héa (B) 12 san phim phan tng cta:

- ft nhét mot polyol (Bal), t6t nhét 1a glyxerol, pentaerythritol va/hogc sorbitol,
- ft nhét mot axit da chtrc (Ba2), tot hon 12 anhydrit axit phtalic,

- [t nhét mot axit béo (Ba3), t6t hon 14 axit béo juvandol,

- [t nh&t mo6t monoaxit (Ba5), tét hon 13 axit benzoic,

- It nhét 12 monoalkyl ete chira nhém hydroxyl (Bb1), tdt hon 13 mot monometyl
ete cla polyetylen glycol c6 khéi luong mol trung binh tir 500 dén 4000 va

- {t nhit mot anhydrit (Bb2) cua axit dicarboxylic xycloaliphatic, t6t hon 1a
anhydrit cda axit tetrahydro phtalic.

Theo mdt phuong an cy thé, ché pham 1am kho (DC) bao gdm tir 1% khéi luong
dén 99% khdi lugng cua it nhat mot phirc kim loai (MC) va tir 99% khéi lugng dén
1% khéi lugng cta it nhit mot chét nhii hoa khong ion (E) so véi tong khéi lugng ctia
ché pham 1am kho (DC) va téng % khdi lugng ctia it nhit mot phirc kim loai (MC) va
it nhat mot chét nhii hoa khong ion (E) 1a 100% khdi lugng.
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Theo mot phuwong 4n cu thé, ché phdm 1am kho (DC) ¢6 thé bao gdm tir 5% khdi
lugng dén 40% khdi luong ciia it nht mot phire kim loai (MC) va tir 60% khdi luong
dén 95% khdi luong clia it nhat mot chét nhii hoa khong ion (E) va thay thé tir 5% khdi
luong dén 35% khdi lugng cua it nhit mot phic kim loai (MC) va tir 65% khéi luong
dén 95% khéi luong cua it nhit mot chit nhii héa khong ion (E) so véi tong khoi
lugng ctia ché phdm 1am kho (DC) va tong clia % khéi lwong cta it nhat mot phirc kim

loai (MC) va it nht mot chat nhii héa khong ion (E) 1a 100% khéi luong.

Theo mot phuong an cu thé, khi chét nhii hoa khong ion (E) 1a nhya alcoxyl hoa
(B), ché phim 1am kho (DC) ¢6 thé chira tir 5% khdi lwong dén 40% khéi luong cta it
nhit mot phtc kim loai (MC) va tir 60% trong lugng dén 95% khdi lugng cua it nhat
mdt loai nhya alcoxyl héa (B) so vi tong trong lrgng cua ché phim 1am khd (DC) va
tdng % khéi luong cua it nhit mot phirc kim loai (MC) va it nhit mot chat nhil héa
khong ion (E) 12 100% khdi lwong.

Ngoai ra, bat ky hdn hop chét nhii hoa khong ion (E) ndo ciing ¢6 thé. Cac hén
hop cia chét nhii héa khong ion (E) ¢6 thé bao gdm mdt hodc nhiéu nhua alcoxyl hoa
(B). Hon hop cac chét nhii héa khong ion (E) t6t hon c6 thé bao gdm it nhat mot loai
nhua alcoxyl héa (B) cung vdéi it nhit mot hop chét alcoxyl héa khong phai 1a nhya
alcoxyl héa (B).

Tuy v, ché phim lam kho (DC) ciing c6 thé chira it nhat mét dung méi (S), c6 thé
duoc lua chon t6t hon 14 tir nhém bao gE‘)m: cdn tréng, glycol hodc ete glycol, ruou,
nude va hdn hop bit ky ciia chung. Tong ham luong dung mdi c6 thé nim trong

khoang 0,1 dén 30% khdi lwgng so véi tbng khdi lwong ctia ché phim 1am kho (DC).

Theo mdt phuong an khéac, ché phdm 1am khéd (DC) bao gdm it nhit mét phirc
kim loai (MC), it nhit mot chét nhii hoa khong ion (E) v it nhat mdt dung moéi (S) va
téng % khoi luong cua it nhét mot phirc kim loai (MC), it nhit mot chat nhii hoa
khong ion (E) va it nhit mot dung méi (S) so véi tong khéi lwong ctia ché pham lam
kho6 (DC) 1a 100%.

Ngoai ra, ché phim 1am khé (DC) bao gbm it nhat mot phirc kim loai (MC) tr 5%
khéi luong dén 15% khdi luong, [t nhét mét dung madi (S) tir 0% khéi lugng dén 20%
khéi luong va it nhat mot chit nhii hoa khong ion (E) tir 95% khdi lugng dén 65%
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khdi lvong va téng % khdi luong ctia it nhét mot phirc kim loai (MC), it nhét mot dung
mdi (S) va it nhit mot chét nhii hoa khong ion ( E) so v6i tdng khdi lwong cta ché
phdm 1am kho (DC) 1a 100%.

Pong phdi tir (CL)

Theo mdt phuong 4n, ché phim 1am khd (DC) c6 thé bao gbm thém: (c) mot dong
phdi tir (CL).

Tét hon 13, ddng phdi t& (CL) nay la: 2,2 -bipyridyl va/hoic mdt hop chit

tricarbamoyl triazin.

Phat hién ra rdng, viéc bd sung it nhit mdt dong phdi tir (CL) nhu 2,2-bipyridyl
va/hodc hop chét tricarbamoyl triazin tao ra mot s6 loi thé. That vay, n6 cai thién hiéu
qua ctia ché pham lam khd (DC) dic biét lién quan dén d6 héa vang, 6 ctimg thu dugc
va xu huéng tao mang thip cua cac ché phim phu trén co s& alkyt c6 kha ning ty oxy
héa hoa (AC). Do d6, cac chit phi ¢6 tinh cht cai thién déng ké thu duoc bing cach
két hop it nhit mot ddng phdi tir (CL), tdt hon 13, 2,2'-bipyridyl va/hodc hop chét
tricarbamoyl triazin v6i it nht mot phirc kim loai (MC) va it nhit mot chit nhii héa

khong ion (E).

Tét hon 13, hop chét tricarbamoyl triazin c6 thé c6 cong thire (VIII):

O
A
NH X—Ryp,
=~
N N
, )l\ “
12R_%v NH N NI"I,\‘/:P'f.;;“"*R12
I I
0 0
Cong thace (VII)

Trong d6 Ry, 1a C-Cy alkyl hodc phenyl va X, 1a oxy. Ngoai ra, hop chét

tricarbamoyl triazin ¢6 thé 1a mot oligome ciia cacbamoyl triazin ¢6 cong thirc (VIII)
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trong d6 Ry, 1a alkyl thép C;-Cg hodc phenyl va X, 1a oxy. Tt hon 13, hop chét
tricarbamoyl triazin 1a Tris-alkoxy cacbamoyl triazin (TACT). TACT c6 san tir Allnex
dudi tén thuwong mai Cymel® NF 2000.

Theo mot phuong an, Ry, duge chon tir nhém bao gﬁ‘)m: metyl, etyl, n-propyl,

butyl, i-propyl, n-octyl, 2-etylhexyl, phenyl hodc hdn hop cia bit ky chét néu trén trén.
Ché phim 1am kho (DC) t6t hon c6 thé bao gdm:
(a) It nhit mdt phirc kim loai (MC) bao gbm:

- it nhat mot mudi kim loai (MS) bao gdm it nhat mot cation kim loai (M) duge

chon tir nth6m bao gdm sét (Fe) va mangan (Mn) va it nhét mot anion (AN) va

- it nh4t mot phdi tir cho nito (L) dugc chon tir nhém bao gbm céc phdi tir cho

nito monodentat, bidentat, tridentat, pentadentat va hexadentat,
(b) It nh4t mét chat nhii héa khong ion (E) va

(c) ft nhit mot ddng phéi tir (CL), tbt hon 1 2,2-bipyridyl va/hodc hop chét

tricarbamoy] triazin,

va tiy ¥ ty 16 mol gifta it nhAt mot cation kim loai (M) va it nhat mdt phéi ti cho
nito (L) ¢6 thé ndm trong khoang tir 0,05 dén 20, tét hon 1a tir 0,1 dén 10, tot hon nira
14 tir 0,5 dén 2 va t6t nhat 1a 1. Tuy ¥, ché phdm lam khé (DC) ciing c6 thé chita it nhét
mdt dung mdi (S) c¢6 thé duge lwa chon t6t hon 12 tr nhém bao gdm cdn tring, glycol

hoic ete glycol, rugu, nude va hdn hgp bit ky cla ching .
Ngoai ra, ché phidm 1am khd (DC) t6t hon c6 thé bao gdm:
(a) It nhit mot phirc kim loai (MC) bao gdm:

- it nhAt mot mudi kim loai (MS) bao gdm it nhit mot cation kim loai (M) la

mangan (Mn) va it nhat mot anion (AN), t6t hon c6 thé 14 neodecanoat va
- it nhét mot phdi tir cho nito (L) ¢6 cong thirc (IV)
(b) It nhit mot chit nhii hoa khong ion (E) va

(c) It nhit mot ddng phéi tir (CL), tdt hon 1a 2,2’-bipyridyl va/hodc hop chat

tricarbamoy] triazin,
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va tuy y ty 1€ mol gitta Mn va phi tir cho nito (L) cia cong thirc (IV), ¢6 thé nim
trong khoang tir 0,05 dén 20, t&t hon 1a tir 0,1 dén 10, t6t hon nita 1a tir 0,5 dén 2 va tot
nhitla 1.

Theo mdt phuong 4n, ché pham 1am kho (DC) t6t hon ¢6 thé bao gom:
(a) It nhit mot phirc kim loai (MC) bao gdm:

- it nhat mot mudi kim loai (MS) bao gdm it nhit mdt cation kim loai (M) la

mangan (Mn) va it nhat mdt anion (AN), t6t hon c6 thé 1a neodecanoat va
- it nh4t mdt phdi tir cho nito (L) c6 cong thirc (IV)

(b) It nhat mot chét nhii hoa khong ion (E) 12 mot etoxylat axit oleic ¢6 tix 6 dén 8

don vi etylen oxit, va

(¢) It nhdt mot ddng phdi tir (CL), tot hon 1a 2,2°-bipyridyl va/hodc hop chét

tricarbamoyl triazin,

va tuy v ty 1€ mol gitta Mn va phéi tir cho nito (L) ¢6 cong thirc (IV), c6 thé nam
trong khoang tir 0,05 dén 20, t6t hon 13 tir 0,1 dén 10, t6t hon nita 1 tir 0,5 dén 2 va tét
nhitla 1.

Theo mdt phuong 4n ciia sang ché, ché phim 1am kho (DC) t6t hon c6 thé bao

gom:

(a) It nhat mot phuc sit c6 cong thire (V) hodc it nhit mot phirc mangan c6 cong
thuc (VI),

(b) It nhit mot etoxylat axit oleic v&i tir 6 dén 8 don vi etylen oxit, va

(c¢) It nhAt mot ddng phéi tr (CL), t6t hon 1 2,2°-bipyridyl va/hoic hop chit

tricarbamoy] triazin,
Ngoai ra, ché phim 1am khé (DC) tét hon c6 thé bao gdm:
(a) It nhit mot phire kim loai (MC) bao gdm:

- it nhat mot mubi kim loai (MS) bao gdm it nhat mot cation kim loai (M) 14

mangan (Mn) va it nhat mdt anion (AN), t6t hon c6 thé 1a neodecanoat va

- it nh4t mot phdi tir cho nito (L) ¢6 cong thirc (IV)
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(b) It nhat mot chét nhii hoa khong ion (E) 1a nhua alcoxyl hoa (B) va

(c) ft nhét mot ddng phdi tir (CL), tt hon 1a 2,2’-bipyridyl va/hodc hop chét

tricarbamoyl triazin,

va tuy y ty 1€ mol gitta Mn va phéi tir cho nito (L) ¢6 cong thire (IV), ¢6 thé nim
trong khoang tir 0,05 dén 20, t6t hon 1a tir 0,1 dén 10, t6t hon nita 1a tir 0,5 dén 2 va tot
nhitla 1.

Theo mot phuong an cu thé cla séng ché, ché phém lam kho (DC) tdt hon c6 thé

bao goém:

(a) It nhit mot phic st ¢6 cong thie (V) hoic it nhit mot phirc mangan c6 cong
thire (VI),

(b) It nh4t mét nhwa alcoxyl héa (B) 1a sén pham phan tmg cta:

- ft nhit mot polyol (Bal), tot hon 14 glyxerol, pentaerythritol va/hodc sorbitol,
- [t nhét mot axit da chuc (Ba2), t8t hon 1a anhydrit axit phtalic,

- [t nhét mét axit béo (Ba3), t6t hon 12 axit béo juvandol,

- [t nh4t mot monoaxit (Ba5), t6t hon 13 axit benzoic,

- {t nhét 13 monoalkyl ete chira nhém hydroxyl (Bbl), t5t hon 13 mot monometyl
ete cla polyetylen glycol c6 khéi lugng mol trung binh tir 500 dén 4000 va

- ft nh&t mot anhydrit (Bb2) ctia mt axit dicarboxylic xycloaliphatic, t6t hon 1a
anhydrit cua axit tetrahydro phtalic, va

(c) It nhét mot phdi tr (CL), t6t hon 1a 2,2°-bipyridyl va/hoic hop chit

tricarbamoy] triazin.

Ngoai ra, ché phim lam khd (DC) bao gdm it nhit mot cation kim loai (M) 1a
mangan, it nhit mot phéi tir cho nito (L) ¢6 cong thie (IV):
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/\
HC—N  N—CH,

N
I

CH,
av)
va it nhit mot chat nhil hoa khong ion (E) 12 etoxylat axit oleic véi tir 6 dén 8 don
vi etylen oxit va/hodc nhya alcoxyl héa (B) 1a sén pham phan tng cla:
- ft nh4t mot polyol (Bal), tét hon 14 glyxerol, pentaerythritol va/hodc sorbitol,
- ft nhat mot axit da chuc (Ba2), tot hon 13 anhydrit axit phtalic,
- [t nhAt mot axit béo (Ba3), tot hon 13 axit béo juvandol,
- [t nhét mot monoaxit (Ba5), tdt hon 14 axit benzoic,
- [t nh4t monoalkyl ete chita nhém hydroxyl (Bb1), t6t hon 13 mot monometyl ete
cua polyetylen glycol ¢6 khdi lwgng mol trung binh tir 500 dén 4000 va
- [t nhét mét anhydrit (Bb2) ctia mot axit dicarboxylic xycloaliphatic, t6t hon 13
anhydrit cla axit tetrahydro phtalic, va
va tly ¥ ¢6 thé bao gdm thém mot ddng phdi tir (CL), tot hon 13 2,2°bipyridyl
va/hodic hop chit tricarbamoyl triazin.
Ché phim 1am kho (DC) tét hon c6 thé bao gdm tir 0,05% khéi lugng dén 20%
khéi lugng cta it nhit mot ddng phdi tir (CL), tot hon 14 2,2'-bipyridyl, tot hon 1a tir
0,1% khdi lugng dén 10% khdi luong, va tdt nhét 1a tir 1% khéi luong dén 5% khdi

lwong so vai tong khdi lwong ctia ché phdm 1am kho (DC).

Ché phdm 1am kho6 (DC) t6t hon c6 thé bao gdm tir 0,5 % khdi lugng dén 20%
khéi lwong cta it nhit mot ddng phdi tir (CL), tét hon 12 hop chét tricarbamoyl triazin,
t6t hon 13 tir 2% khdi lwong dén 15% khéi lugng, va tét nhat 1 tir 5% khéi lugng dén
10% khdi luong so voi tdng khéi lwong ctia ché phdm lam khd (DC).

Theo mdt phuong &n cu thé, ché phém lam khd (DC) bao g@)m it nhit mot phuc
kim loai (MC), it nh4t mot chit nhii hoa khong ion (E) va it nhit mot dong phéi tir
(CL) 1a 2,2"-bipyridyl va/hodc mét hop chét tricarbamoyl triazin va tdng cta % khdi
lwgng ca it nhit mot phirc kim loai (MC), it nhit mot chit nhii héa khong ion (E) va it
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nhit mdt ddng phéi tir (CL) so v6i tdng khéi lugng cta ché pham lam khod (DC) 1a
100%.

Theo mdt phuong an khéc, ché phdm 1am kho (DC) bao gbm it nhit mot phic
kim loai (MC), it nhit mét chat nhii héa khong ion (E), it nhét 12 mot dong phodi tir
(CL) 1a 2,2'-bipyridyl va’/hodc mdt hop chét tricarbamoyl triazin va it nhit mot dung
mbi (S) va tdng ciia % cua it nhat mot phirc kim loai (MC), it nhit mot chat nhii héa
khong ion (E), it nhat mot dong phéi tir (CL) va it nhit mot dung moi (S) so véi tong
trong luwgng cia ché pham 1am kho (DC) 12 100%.

Ngoai ra, ché phim 1am khé (DC) bao gdm it nhit mot phire kim loai (MC) tir 5%
khéi luong dén 15% khéi luong, it nhat mot dung méi (S) tir 0% khdi lugng dén 20%
khéi lugng, [t nhit mot ddng phéi tir (CL) tir 5% khéi lugng dén 15% khdi lugng va it
nhAt mdt chét nhil héa khong ion (E) tir 90% khéi lugng dén 50% khéi lugng va tong
ctia % khéi Ivgng cua it nhit mot phirc kim loai (MC), it nhat mot dung moi (S), it
nhit mot ddng phéi tir (CL) va it nhit mot chat nhii hoéa khong ion (E) so véi tong khéi
lwong ctia ché pham lam khd (DC) 13 100%.

Quy trinh diéu ché ché phim 1am khé (DC):

Sang ché ciing dé cap dén quy trinh didu ché ché pham lam khd (DC) bao gdm
budc:

- Két hop tron:

(a) It nhat mdt phirc kim loai (MC) bao gbm:

« it nh4t mot mubi kim loai (MS) bao gdm it nhit méot cation kim loai (M) duoc
chon tir nhém bao gbdm sat (Fe) va mangan (Mn) va it nhat mot anion (AN), va

« it nhat mot phdi tir cho nito (L) dugc chon tir nhém bao gdm cac phdi tit cho
nito monodentat, bidentat, tridentat, pentadentat, va hexadentat; va

(b) It nh4t mot chit nhii hoa khong ion (E), va tity ¥ c6 it nhat mot dong phdi tir
(CL), t6t nhat 1a 2.2’-bipyridyl va/hodc hop chét tricarbamoyl triazin. ft nhat mot dung

mdi (S) ciing c6 thé dugc tiy v thém vao.

Ché phdm phu trén co s& alkyt c¢6 kha ning tu oxy héa (AC)
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Sang ché ciing dé cap dén mot ché phim phu trén co s& alkyt c6 kha ning ty oxy
héa (AC), ché phim nay bao gdm ché phim lam kho (DC) va it nhat mot chat két dinh
alkyt c6 kha nang tv oxy hoa (AB).

Theo mét phuong an, ché phim pha trén co s& alkyt c6 kha ning ty oxy hoa
(AC), ché phim nay bao gdm ché phim lam kho (DC) va it nhit mot chét két dinh
alkyt c6 kha ning tuy oxy héa (AB), trong do6 chét két dinh alkyt c6 kha ning tu oxy
hoa (AB) khong chtra it nhdt mot chét nhii hoa khong ion (E) truéce khi tron véi ché
phim 13m kho (DC).

Ché phim phu trén co s& alkyt ¢6 khi ning tw oxy héa (AC) c6 thé tiy y chura

mdt chét nhii hoa bd sung khac vdi it nhit mot chat nhii hoa khong ion (E).

Theo mot phuong 4n, ché phdm ph trén co sé alkyt c6 kha ning ti oxy héa (AC)
khong chtra thém bt ky chét nhii hoa ndo nita.

Theo mdt phwong 4n, ché phidm phu trén co s& alkyt c6 kha ning tw oxy héa
(AC), ché phim nay bao gdm mdt lwgng ché phim lam khé (DC) tir 0,01% khébi lwong
dén 5% khéi lwong va tét hon nita 13 tir 0,1% khéi luong dén 3% khdi lugng clia ché

phim phu trén co sé alkyt c6 kha ning ty oxy héa (AC).

Ché phim phi trén co so alkyt c6 kha ning tu oxy hoa (AC) t6t hon c6 thé chua
mdt luong chit két dinh alkyt c6 kha ning ty oxy hoa ran (AB) tir 10% khéi lugng dén
90% khdi luong va tot hon 14 tir 25% khdi luong dén 75% khdi luong so véi tng khébi

lwong ctia ché phim phu trén co sé alkyt c6 kha nang tu oxy héa (AC).

Ché pham phu trén co s& alkyt c6 kha ning tw oxy héa (AC) c6 thé bao gom tir
1ppm dén 500ppm cation kim loai (M), va t&t hon 14 tir 10ppm dén 300ppm cation kim
loai (M) ctia phirc kim loai (MC) néu trén so vé6i tong khdi lugng ché phim pha trén
co s¢ alkyt ¢6 kha nang tw oxy hoa (AC).

Phén khéi luong cua cation kim loai (M) trong ché phdm phu trén co so alkyt c6
kha ning tu oxy hoa (AC) co6 thé tét hon 1a tir 1ppm dén 500ppm va tot nhét 1a tir
10ppm dén 300ppm nén khéi lwong chét ran ciia (cac) chit két dinh alkyt c6 kha ning
tu oxy hoa (AB).
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Ché phim phti trén co s& alkyt c6 kha nang ty oxy hoéa (AC) t6t hon c6 thé chira
mdt dung mdi 16ng 1a dung mdi c6 do nhét thip nhw nuéc, dung méi hiru co (hdn hop)
va hon hop cua chiing. Ché pham phu trén co sé alkyt c6 kha nang ty oxy hoa (AC) c6
thé 1a ché phdm phti dang nu6ce hoic dang dé pha.

Khi ché phdm phi trén co sé& alkyt c6 kha ning tu oxy hoa (AC) 1a ché pham phi
dang dé pha, c6 thé st dung cac dung mdi thich hop sau déy: dung méi thom nhu
toluen ho#ic xylen, cling nhu cdc dung mdi béo nhu etyl diglycol, etyl glycol axetat ,
butyl glycol, butyl glycol axetat, butyl diglycol, butyldiglycol axetat va
methoxypropylen glycol axetat. Dung moi ¢6 san trén thi truong 13 Shellsoll ® D40
(tr Shell), Shellsoll ® D60 (tir Shell), Dowanol ® PMA tir Dow va Solvesso ®150, ¢6

san tir Exxonmobil.

Ché phim phil trén co s& alkyt c6 kha ning tw oxy héa (AC), ché phdm nay bao
gdm it nhat mot chat két dinh alkyt c6 kha ning tw oxy héa (AB). Thuat ngit “chat két
dinh alkyt c6 kha ning ty oxy héa” va “ nhya alkyt c¢6 kha ning tu oxy héa” ¢ thé
duoc st dung thay thé cho nhau.

Céac chét két dinh alkyt c6 kha ning tr oxy hoa (AB) hitu ich cho sang ché thuong
1a san phdm phan Ung clia quy trinh este héa cdc rugu polyhydric v6i axit da chirc
(hodc anhydrit cia chung) va axit béo khong bao hoa (hodc glyxerol este ctia ching) ,

vi du c¢6 nguon goc tir dau lanh, dau trau, dau dua thong.

Céc axit béo khong bdo hoa 1am khd thich hop, axit béo ban khd hodc hdn hop
cta ching, hitu ich trong viéc cung cdp cac nhém axit béo trong nhua bao gbm cac
axit carboxylic két hop hodc khéng két hgp véi etylen khong bdo hoa, nhu axit
myristoleic, palmitoleic, arachidonic, erunic, gadoleic, clupanadonic, oleic, ricinoleic,
linoleic, linolenic, licanic, nisinic va axit eleostearic hodc hdn hop cuia chung, thuong
duoc st dung duéi dang hdn hop céc axit béo ¢6 ngudn gbe tir dau tu nhién hodc tong
hgp. Céc axit béo khong bdo hoa thich hop dé cung cp cac nhom axit béo trong nhua
cling bao gdm céc axit béo c6 ngudn gdc tir diu dau nanh, diu dau nanh lién hop, dau
co, du hat lanh, dau cay triu, du hat cai, diu huéng duong, dau huéng duong Két
hop, dau cay cic xu xi, diu gd, ddu m& dong vat, dau thiu diu (mat nuéc), dau cay

rum, dau c4 ngtr, dau dira va dau dira khir nuée, va sy két hgp cua chung.
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Trong luong phén tir trung binh (Mn) cla chét két dinh alkyt c6 kha niing tu oxy
héa (AB) néi chung sé& trén 150, thuong 1a hon 1.000 va dién hinh nhat hon 5.000. Vi
Iy do d6 nhét, trong lugng phan tir trung binh (Mn) thudng phai dudéi 120.000 va
thuong 1a dudi 80.000.

Thuét ngit chit két dinh alkyt c6 kha ning tu oxy hoa (AB) ciing c6 nghia la bao
gbm céc alkyt cai bién cho céc tmg dung cu thé, ching han nhu alkyt nén silicon, alkyt
thixotropic va quan trong nhét 13 alkyt bién ddi uretan. Do do, chét két dinh alkyt c6
kha ning tu oxy hoa (AB) co thé trén co s nhua polyeste nguyén chét (khong co
nhom uretan va/hodc amit), nhya polyesteamit, nhua polyeste uretan hdéa, nhua

polyesteramit uretan héa va hdn hgp cta ching.

Vi du v& cac hop chit polyol héa tri hai phu hop 12 etylen glycol, 1,3-propan diol,
1,6-hexan diol, 1,12-dodecan diol, 3-metyl-1, 5-pentan diol, 2,2,4-trimetyl- 1, 6-hexan
diol, 2,2- dimetyl-l, 3-propan diol va 2-metyl-2-cyclohexyl-1l, 3-propan diol. Vi du vé
triol phu hop 1a glyxerol, trimetylol etan va trimetylol propan. Céc polyol thich hgp c6
nhiéu hon 3 nhém hydroxyl 1a pentaerythritol, sorbitol va cac san phim ete hoa cia
céc hop chat dugc dé cap, nhu ditrimetylol propan va di-, tri- va tetrapentaerythritol.
Tuy y, st dung chit dugc tao thanh tir cac hop chit ¢6 3-12 nguyén tir cacbon, vi du:
glyxerol, pentaerythritol va/hodc dipentaerythritol.

Ngoai ra hodc thém vao do, axit polycarboxylic ¢6 thé dwoc sir dung 1am chét tao
khéi hop phén cho chat két dinh alkyt c6 kha ning tu oxy hoéa. Vi du vé céc axit
polycarboxylic thich hop bao gﬁ“)m axit phtalic, axit citric, axit fumaric, axit mesaconic,
axit maleic, axit citraconic, axit isophtalic, axit terephtalic, 5-tert. axit butyl isophtalic,
axit trimellithic, axit pyromellithic, axit succinic, axit adipic, axit adipic 2,2,4-
trimethyl, axit azelaic, axit sebacic, axit béo giam dan, axit cyclopentan-1,2-
dicarboxylic, axit cyclohexane-1,2-dicarboxylic, axit 4-metylcyclohexan-1,2-
dicarboxylic, axit tetrahydrophtalic, axit endometylen-cyclohexan-1,2-dicarboxylic,
axit butan-1,2,3,4-tetra-carboxylic, axit endoisopropyliden-cyclohexan-1,2-
dicarboxylic, axit cyclo-hexan-1,2,3,4,5-tetracarboxylicva axit butan-1,2,3,4-
tetracarboxylic. Néu mudn, cic axit carboxylic dé cap co thé dugc sit dung nhu

anhydrit hodc & dang este, vi du, este clia rugu c6 1-4 nguyén tir cacbon.
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ft nhét 1a mot phin ciia chit két dinh alkyt c6 kha nang tw oxy héa (AB) ¢6 thé
lién két ngang oxy héa do két hop cua céc hop chét béo khong bao hoa nhu mo ta &
trén. Céc axit béo chua lién két doi lién hop, chéng han nhu axit béo thAu diu mét
nuée, axit béo diu gd va/hodc axit béo diu ctic xu xi, c6 thé duoc d& cap cu thé. Cac

axit béo c6 ngudn gde tir diu d4u nanh dic biét phu hop.

Cac nhém khong béo hoa trong chét két dinh alkyt c6 kha ning tu oxy héa (AB)
¢6 thé duoc dua vao bang céc axit béo, nhung c6 thé, bang cach khac hogc thém vao,
duogc dwa vao bing mot hodc nhiéu polyol, axit carboxylic hodc anhydrit hodc cac chét
tao khdi hop phén khac dugc st dung, ching han nhu rugu don chét béo. Vi du, chét
két dinh alkyt c6 kha ning tu oxy hoa (AB) ¢ thé ¢6 cac nhém treo véi sd lugng hon
20%, vi du, hon 50%, hogic hon 65% trong luong cta chét két dinh alkyt c6 kha ning
tu oxy hoa (AB).

Tay ¥, chat két dinh alkyt c6 kha niing ty oxy héa (AB) c6 thé bao gbm cac chét
tao khdi hop phan khac, vi du c6 thé dugc 14y tir cac axit monocarboxylic nhu axit
pivalic, axit 2-etylhexanoic, axit lauric, axit palmitic, axit stearic, axit 4-tert. butyl-
benzoic, axit carboxylic cyclopentan, axit naphthenic, axit carboxylic cyclohexan, axit
2,4-dimetyl benzoic, axit 2-metyl benzoic, axit benzoic, axit 2,2-dimetylol propionic,
axit tetrahydrobenzoic va axit abietic hydro héa hodc khong hydro hoa hodc dong phan
ctia n6. Néu mudn, céc axit monocarboxylic dé cap cb thé dugc st dung toan bo hoic
mdt phan duéi dang triglyxerit, vi du nhu ddu thuc vat, dé didu ché nhya alkyt. Néu
mudn, c6 thé str dung hdn hop clia hai hoic nhiéu axit monocarboxylic hodc triglyxerit

nhu vay.

Tuy y, isoxyanat cling co th8 duge st dung 1am chét tao khéi hop phan cho chét
két dinh alkyt c6 kha ning tu oxy hoa. Céc isoxyanat thich hop bao gdm diisoxyanat,
nhu diisoxyanat 1,6- hexan, diisoxyanat isophoron, diisoxyanat toluen, diisoxyanat

diphenyl va diisoxyanat diicyclo-hexylmetan va triisoxyanat.

Chét két dinh alkyt c6 kha ning tu oxy hoa (AB) c6 thé thu duge bang céch este
hoa tryc tiép cac thanh phan cdu thanh, véi tly y mot phan cua cac thanh phan nay da
duoc chuyén dbi thanh diol este hodc diol polyeste. Ngoai ra, cac axit béo khdng bao

hoa c6 thé duge thém vao duéi dang dau kho, nhu diu huéng duong, dAu hat lanh, dau
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ca ngt, dAu thau diu khir nude, diu dira va dau dira khir nuée. Chuyén hoa este voi
polyol va, tuy y, cac chit tao khdi hop phan khéac sau d6 s& cung cép nhua alkyt cubi
cing. Quy trinh chuyén héa este héa nay thuong dién ra ¢ nhiét do tir 115 dén 250°C,
tly ¥ ¢6 cac dung mdi nhu toluen va/hodc xylen ciing c6 mit. Phén Gmg thudng duge
thuc hién vé6i su ¢6 méat cia mot chét xuc tac chuyén héa este. Vi du vé cac chit xuc
tac chuyén hoa este thich hop bao gdm céc axit, ching han nhu axit p-toluen
sulphonic, mdt hop chét co ban nhu amin, hodc cac hgp chit nhu canxi oxit, oxit kém,

tetraisopropyl orthotitanat, oxit dibutyl thiéc va triphenyl benzyl phosphoni.

Céc chit két dinh alkyt c6 kha ning tu oxy hoa (AB) thudong duge dic trung bdi
d6 dai diu ciia chung. P9 dai ddu dwoc dinh nghia I3 ty 1¢ phin tram khdi lugng cia
céc chét tao khdi hop phin axit béo (dugc tinh bang chit béo trung tinh clia ching)
trong cht két dinh alkyt c6 kha ning tw oxy héa (AB). Ché pham 1am khd (DC) theo
sang ché co thé duoc sir dung véi chét két dinh alkyt c6 kha ning tu oxy héa (AB) c6
d6 dai bat ky, cu thé 1a:

« Do dai du dai cho thiy ty 18 chit béo trung tinh tir 55% tr& 1én,

« Céc alkyt c6 do dai diu trung binh cho thdy ty 1¢ phin tram chét béo trung tinh
tir 40 dén 55%,

« Céc alkyt c6 dd dai diu ngén cho thay ty 18 phan trim chat béo trung tinh dudi
40%.

Theo mdt phuong an, chét két dinh alkyt c6 kha nang tu oxy héa (AB) 1a mot loai
alkyt khong bién tinh diu trung binh hodc dai, mot loai alkyt bién tinh silicon, mt loai
ALKYT bién ddi polyuretan, mot loai alkyt bién dbi acrylic hogc bat ky hdn hop nao.

Theo mot phuong 4n, chit két dinh alkyt c6 kha ning tu oxy hoa (AB) 1a mot
nhua alkyt ngdm dung méi hodc alkyt ngdm nude. Vi du vé chét két dinh alkyt c6 kha
nang tu oxy hoa (AB) c6 thé 1a Vialkyd ® AS673/60SD60 (c6 sin trén thi truong tir
Allnex ®) hodc Resydrol ® AY6150w/45WA (c6 ban trén thi trudng tir Allnex ®).

Nhua alkyt ngdm nudc c6 thé duoc nhii héa bén ngoai hodc bén trong, trong khi
bén ngoai c6 nghia 1a nhya alkyt dugc phén tan trong nudc bang chét nhil héa hoic

chit hoat dong bé mit va bén trong c6 nghia 1 nhua alkyt tw mang c4c nhoém wa nudc.
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Dic biét, cac loai nhya alkyt ngdm nuée duge mo ta trong cac cong bb don
séng ché qudc té sb W02015101585, W02004094546, WO02005012376 dugc bao

gom trong pham vi ciia sang ché.

Céc ché phdm phu trén co sé alkyt c6 kha nang ty oxy héa (AC), ché phdm nay
bao gom ché pham 1am kho (DC) theo séng ché ciing c6 thé chira mdt hoic nhiéu chit
phu gia thong thuong nhu chét chéng tao mang, chit chéng ling, chét chéng oxy hoa,
chét chéng oxy hoéa , chét didu chinh d6 nhét, chat 6n dinh anh sang hoic tia cyuc tim,
d@)ng dung moi, chét phén tan, chét hoat dong bé mit, chit e ché, chit don, chét
chéng tinh dién, chét chéng chay, chét bdi tron, chét chéng tao bot, chit mé rong, chét
lam déo, chat chéng dong, chit lam dic , chét tao mau thixotropic, chit 1am wét, chat
nhii héa, chit diéu chinh dong chay, chét phu gia chéng an mon, dung méi twong hop
va chat két hop.

Ché phim phu trén co s& alkyt c¢6 kha nang ty oxy hoa (AC) theo sang ché co thé
duoc st dung nhu mot loai vecni trong sudt hodic c6 thé chira cac séc td. Cac sic tb
thuong cé thé bao gém céc sic tb 1am mo, nhu titan dioxit, oxit kém, oxit k&m chi,
hoéc cac sic t6 mau, nhu mudi than, oxit vang, oxit niu, oxit tan, dét vang tho va nung
hoidc than non niu, oxit crom xanh luc, phthalonitril xanh, ultramarin xanh, sic td

catmi hoac sac t6 crom.

C6 thé nh&n manh ring cac ché pham phi trén co sé alkyt c6 kha nang tw oxy hoa
(AC) theo séng ché c6 thé bao gdm bat ky loai sdc t6 ndo ngay ca nhing chét tao ra
mau rt nhat (nhw mau tring hodc mau be) ké tir khi st dung ché phim 1am kho (DC)

s& khong ¢6 anh hudng dang ké do chuyén vang hodc doi mau.

Truong hop hién tai cac chit don tét nhit dugc chon tir nhém bao gdm nhu dét

sét, silic oxit, hoat thach hoac mica.

Khi duge sit dung cac chit chdng oxy hoa va chit chéng bong t6t nhit 13 dugc
chon tr nhém bao gém metylethylketoxim, axetonoxim, butyraldoxim,
dialkylhydroxylamin, cyclohexanoneoxim hodc hdn hop cuia chiing. Trong trudng hop
ndy, ndng do cia chat chéng oxy hoéa hoic hop chit chéng bong da dugc 4p dung t6t
nhét 1a trong khoang tir 0,001 dén 2% khéi lugng, tinh theo khdi lugng ciia ché phaim
phu gdc alkyt c6 kha ning tu oxy héa (AC).
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Theo mdt phwong an cu thé, ché phim pht trén co s& alkyt c6 kha nang tu oxy
héa (AC) c6 thé tiiy ¥ bao gbm, ngoai ché pham 1am khd (DC), it nhét 12 mot chit lam
kho bd sung (AD) c6 thé 1a chat 1am khé so cdp va/hoic chit 1am khd thir cép.

ft nhAt mot chat 1am kho b sung (AD) c6 thé 1a chit 1am khé so cip dugc chon tir
nhém bao gdm coban (Co), ceri (Ce), chi (Pb), sit (Fe), mangan (Mn), vanadi ( V),
ddng (Cu) carboxylat va hdn hop bét ky cta ching.

ft nhit mot chit 1am kho bd sung (AD) c6 thé 12 chit 1am kho thir cdp dugc chon
tir nhém bao gdm: canxi (Ca), bari (Ba), kali (K), xa phong kim loai lithi (Li), ziricon
(Zr) , stronti (Sr), nhom (Al), bismuth (Bi), lantan (La), neodymi (Nd), va hén hop bit
ky cua chung. Dic biét, cac hgp chét carboxylat ciia cac kim loai ndy c6 thé duoc st

dung.

Theo mét phuong an,chit 1am kho (AD) c6 thé dugc chon tir nhém bao gdm:
Coban (Co), Sit (Fe), Mangan (Mn), DPéng (Cu), Ceri (Ce), Canxi ( Ca), ziricon (Zr),
Nhom (Al), Stronti (Sr), bari (Ba), lithi (Li), k&€m (Zn) va hén hop bét ky ciia chiing.

Tét hon 13, chét 1am kho bd sung (AD) 14 chit 1am khé thir cép.

Ché phdm phu trén co sé alkyt c6 kha ning ty oxy hoa (AC) t6t hon c6 thé bao
gdm tir 0,005% khdi lwgng dén 10% khéi lugng ctia it nhit mot chét lam khd bé sung
(AD) va tbt hon 13 tir 0,1% khéi lwgng dén 5% khéi lugng so v6i tong khdi lugng cia

ché pham phu trén co s& alkyt c6 kha ning tw oxy hoa (AC).

Theo mdt phuong én, ché pham ph trén co s& alkyt c6 kha ning tu oxy hoa (AC)
chi bao gdm, nhu mot chat 1am kho, ché phim 1am kho (DC) theo séng ché va khong

bao gdm bat ky chat lam kho hoic chét hiit &m ndo khac.

Ché pham pht trén co s& alkyt c6 kha ning ty oxy hoa (AC) c6 thé duoc st dung
hodc tao thanh dang vecni, son mai, son, chit nhuém, men, muyc in hodc 16p phi san
va cac ché pham tuong tu c6 chira chét két dinh alkyt c6 kha ning tu oxy hoa (AB).

Ché phim phu gbc Alkyt c6 kha ning tw oxy hoéa (AC) c6 thé dugc 4p dung cho
céc chét géc khac nhau bao gém g0, bia clmg, vai dét, giéy, bot , vat liéu téng hop, da,
thiy tinh, thach cao, gém, kim loai, chét géc khoang, bé tong, xi médng , gach va nhitng

thtr twong ty.
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Sang ché ciing dé cap dén quy trinh diéu ché ché pham phu trén co sé alkyt c6
kha nang ty oxy héa (AC), quy trinh didu ché ché phdm nay bao gbm budc:

- tron 13n ché phim 1am kho (DC) véi it nhat mot chit két dinh alkyt c6 kha nang
tu oxy hoéa (AB), trong g6 it nhét mot chét két dinh alkyt c6 kha ning tw oxy hoa (AB)
khong chira it nhat mot chét nhil hoa khong ion (E) trudce khi duge tron voi ché phdm
1am kho (DC). It nhat mot chit nhii hoa khong ion (E) ¢6 thé ¢6 it nhit mot san pham
phan (mg ca it nhit mot oxit alkylen va it nhat mdt hop chét (C) dugc chon tir nhém
bao gém: Ce dén Cyy4 alkyl phenol, rugu béo Cg dén Cys , rugu so cép phéan nhénh, axit
béo Cg dén C,s, amin béo Cg dén Cys va hdn hop bét ky ctia chiing va/hodc it nhat mot
loai nhya alcoxyl hoa (B).

Sang ché ciing d& cp dén nén dugc phu vé6i ché phim pht trén co s& alkyt c6 kha
nang ty oxy hoa (AC).

Sang ché cling dé cap dén viée st dung ché phim lam khé (DC) theo sang ché dé
1am kho c4c ché phim phu trén co s& alkyt c6 kha ning ty oxy hoa (AC).

Cén Ivu y rang, tit ca cac phurong an dugc d& cap trude day c6 thé duge két hop

khi httu ich hodc mong muon.
Vi du thye hién sang che:

Céc vi du sau dugc dé xuat cho muc dich minh hoa va khéng nén dugc hi€u dé

gi6i han sang ché.
Phuong phép thir nghiém:

Cac thir nghiém sau day da dugc thuc hién dé danh gia cac thudc tinh ciia 16p phu

duogc thtr nghiém.
- Po d¢ cung:

Do cing dugce xac dinh theo phuong phap con lic cia Konig, nhu dugc néu trong
DIN EN ISO 1522. B¢ giam rung thuong dugce do bang gidy (s). P cimg duge x4c
dinh trén phim ¢6 d6 day 150pum trén tAm kinh.

- Dénh gia mau:

-40-



35830

Mau sic clia cac mang phi trong da hoa rén duge xac dinh bang cach st dung
"Hudng din quang phd" (Byk Gardner GmbH). C4c mang phu ¢6 do day mang w6t
150um dugce dit 1én céc tAm kinh va mau dugc do sau 7 ngdy. Gia tri cao cia “b” theo

hé théng CIE L *a*b* cho thiy mau vang manh (bién mau) ctia mang phu.
- Do d6 bong:

Mang phu ¢6 d6 day mang uét 150pm duoce dit 1€n cac tdm kinh va do bong duoc
do sau 7 ngay. D0 bong dugc do theo DIN 67530 v6i phan xa ké loai micro-TRI-gloss
(BYK-Gardner).

Do su tao mang:

Cac codng thire da dugce chuén bi theo bang 10 va 25 ml dugc cho vao chai thiy
tinh ¢6 thé bit kin c6 thé tich 50 ml va dugc bao quan & 23°C. Déau tung dugc thém vao
céc cdng thirc nay dé thuc day quy trinh hinh thanh mang do lugng lién két doi lién
hop cao va kha nang 1am kh6 do oxy hoéa. Thir nghiém nay cho thiy xu huéng hinh
thanh mang cia céng thic nhét dinh sau thoi gian ngin hon. Su hinh thanh mang sau

1,2,4,7val0 ngay dugc danh gia theo ti€u chi sau:

1 Khong c6 mang hinh thanh

2 Mang méng hinh thanh trén thanh binh
3 Mang day < 0,5 mm trén toan b bé mit
4 Mang day 0,5 — 1 mm

5 Mang day > 1 mm

Kiém tra su an mon (kiém tra phun mudi):

Céc cong thirc cta bang 2 dd dugc phu trén thép chua dugc xt ly ("Gardobond
OC") v6i @6 day mang udt 250, va duge bao dudng ¢ 23°C va do 4m twong ddi 50%
trong 7 ngay. Thir nghiém &n mon dugc thyc hién theo EN ISO 9227 (NSS Test), moi
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mau dd duge thir nghiém véi vét xudce trung tdm. Khoang cach bién dang tir vet xude

va phdng rop da duoc danh gia.
- Do thoi gian 1am kho:

Thoi gian lam khod dugc xac dinh bang may ghi lam khd tbc @0 BK 3 duoc ban
béi TQC GmbH, & 23°C va d6 Am twong ddi 50%. Lép mang cla cac ché phdm phu
(v6i d6 day mang uét 150 pm dbi v6i cac cong thirc ngdm nude va 75 pm cho céc
cong thirc gbc dung moi) duge ap dung cho mot tdm kinh hinh chit nhat sau d6 dugc
d3t nim ngang trén giwdng do, sau d6 13 kim cin dinh huéng theo phuong thing dimg
v6i tai trong 5g duge dat & mot dau cia tdm kinh va duoc kéo qua mang phi méi dugce
dit song song vdi truc dai cua tAm kinh hinh chit nhat trong quy trinh 1am kho. Ba giai
doan duogc phén biét, trong d6 & pha a), cac mirc ché phim phu sau khi kim di di qua,
8 1ai mot vét 16m nhe & bé mit duge can bang, trong pha b), mot duong ranh c6 thé
nhin thy trong duong di cla kim, trong khi thanh phin 16p phit bt dau kho, va trong
giai doan c), mang khong bi ddy sang mdt bén nita boi kim di qua cho thiy su kho bé

mit. Thoi gian 1am kho t6i da duoc ghi lai tiry thudc vao hé théng son 12 hoic 24 gio.
Danh séach cac san phim dugc st dung:
- Mn-neodecanoat: Dung dich mangan neodecanoat trong c¢dn trang (ham lugng
kim loai mangan 8%).
- Monooleat polyetylen glycol (8 EO): Monooleat polyetylen glycol v6i tam don

vi etylene oxit (HLB appr. 11), dugc xac dinh 18 EMUI trong c4c vi du sau.

- Resydrol ® AY 6150w/45WA (c6 ban trén thi truong tir Allnex): Lam kho bing
khong khi, nhii tuong nhua ALKYT bién dbi acrylic 45% trong nudc (ciing chira <1%

n-butoxy propanol).

- Additol ® VXW 4940N (c6 sin trén thi truong tir Allnex): chét 1am khd kim
loai hdn hop véi 3% coban, 5% ziricon va 3% bari & dang nhii tuong (c6 chira chét
nhii héa).

- Additol ® VXL 4930 (c6 sin trén thi truong tir Allnex): phu gia cin bang gbc
silicon (40% ham lugng hoat dong trong 2-Etylhexanol).
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- Kronos ® 2190 (c6 ban trén thi trudng tir Kronos International): Bt mau gbc

TiO,.

- Kronos ® 2065 (c6 ban trén thi truong tir Kronos International): Bot mau gbc
TiO,.

- Nubirox 102 (c6 ban trén thi truong tir Nubiola): Séc td chéng dn mon gbe kém
Phosphate-Molybdate.

- Blanc Fixe micro: chit don gbc bari sulfat.
- Octa-Soligen® Canxi 4: 4% khéi lwong ham lwong kim loai.
- Octa-Soligen® Ziriconum 24: 24% khéi lvong ham luong kim loai.

- Additol ® VXW 6387 (c6 sin trén thi truong tir Allnex): chét chéng #n mon
(60% ham luong hoat dong trong methoxypropanol).

- Additol ® VXW 6208 (c6 san trén thi truong tr Allnex): phu gia phén tan
polyme khong ion.

- Additol ® XW 376 (c6 ban trén thi truong tir Allnex): nhil twong khir bot gbe
dau khoéng.

- Shellsoll TM D60: bao gdm parafin C10- C12 va naphten.

- Acrysol TM RM 6000 (c6 ban trén thi trudong tir vat liéu phi Dow): cdng cu sua
d6i luu bién uretan khong ion.

- Vialkyd ® AS 673 / 60SD60 (c6 sén trén thi truong tir Allnex): Déu dai, nhya
ALKYT héa rin kho, do nhét trung binh, chidu dai du 64% (loai ddu d4u nanh), nhya

rn 60% trong con tring.

- Coban 10% trong WS: Coban-octoat trong cdn tring (10% ham luong kim loai

coban).
- Déu Tung: chi s6 i6t 1 170g (trén 100g dau).

- Phit Borchi ® Oxy: may hoa rin phirc hop sét (c6 ban trén thi trudong tir OMG

Borchers).
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- TMTACN: 1,4,7-Trimetyl-1,4,7-triazacyclononan cé ban trén thi truong tur
Sigma Aldrich.

- 2,2’Bipyridyl: c6 sin trén thi trudng tir Sigma Aldrich, dugce x4c dinh 12 ddng
phdi tir 1 (CL-1) trong céc vi du sau.

- Metyletylketoxim c6 ban trén thi truong tir Sigma Aldrich.

- AMP90: 90% 2-Amino-2-metyl-1-propanol c6 ban trén thi trudong tir Cong ty
Hoa chit Angus.

- TACT: Tris-ankoxy cacbamoyl triazin dugc xac dinh la DPédng phdi tir 2 (CL-2)

trong cac vi du sau.
Diéu ché nhua alkyl hoa (B), dugc xac dinh 14 EMU?2 trong cac vi du sau:

Mot chét phu gia da duge didu ché bing cach cho phan ung 929g monometoxy
polyetylen glycol cé khdi luong mol 12 2000g/mol véi 71g anhydrit tetrahydrophtalic
v6i sy ¢6 mit cua 1 g trietylamin 13 chét xic tac dén 150°C, 5mg/g da dat duge. Sau
khi 1am mat, 644g chét phu gia nay dwgc tron v6i 409g nhwa ALKYT c6 luong
hydroxyl 1a 70 mg/g va chi s6 axit duéi 3 mg/g dugc 1am tr 160g dau huéng duong,
72g axit benzoic nhu chin chudi, 100g anhydrit phtalic va 100g pentaerythritol. Xylen
dugc thém vao sau do béng 10% khbi lugng cua hdn hop nhua, hdn hop thu dugce
dugc 1am néng dén 220°C va nuée duge tach hoan toan, sau d6 xylen dugc chung cét.

San pham con lai c6 chi s6 axit dudi 2,5mg/g.

Chuén bi mot ddng phbi tir (CL) 1a Tris-ankoxy cacbamoyl triazin (TACT), dugc
xac dinh 1a ddng phdi tir 2 (CL-2) trong cac vi du sau:

10g san phidm béc chan khong thu duge tir phan tng cia melamin v6i oxalyl
clorua trong dioxan 1a chung cét dudong ngin & chan khong cao dé loai bo mét lugng
nh6 dioxan trung hop. 7,67 g mot loai dau trong sudt mau vang nhat thu duge tir t
hoa cimg. O nhiét d6 phong, 30g san phim nay di duoc thém vao 30g n-butanol khi
nhan thdy sv téa nhiét. Dung dich md két qua dugc loc va diéu chinh thanh ham lwong
chét rén 50% v6i n-butanol. IR cho thdy su bién méit hoan toan ctia mdt dai uretan

manh & 1750 cm-1.

Diéu ché cac ché phdm lam kho (DC):
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Céc thanh phan clia bang 1 @ dugc dinh lugng vao chai thiy tinh c6 thé bit kin
theo trinh tw d4 cho va khudy trong 1 gid & 40°C. T4t ca cac ché phim 1am kho (DC),
ngoai trir cac vi du 10 va 11, da dugc chon nhu dé dai dién cho 1% khdi luong cua
mangan. Céc ché phim l1am khd hon (DC) cta vi du 10 dai dién cho 6,4% khéi lwong

mangan va vi du 11 dai dién cho 3,2% khdi lugng mangan.
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Cac san phém thir nghiém 4, 5, 6, 7, 8 va 9 1a cac vi du theo sang ché.

San phdm thtr nghiém 6 bao gbm 2,2 bipyridyl ngoai mudi TMTACN va Mn.
San phim thir nghiém 1, 2, 3, 10 va 11 12 nhitng vi du so sanh.

Vi du 10 va 11 khong chira chét nhii héa dung mdi va khong ion (E).

Cong thie cta 16p phu kim loai truc tiép ngdm nudc

Céc thanh phin cia bang 2 (trir nuée khit ion va Acrysol ® RM 6000) da duoc
tron trude theo trinh tw da cho trong ndi thép va sau d6 phan tan trén may nghién hat
duoc trang bi hat thiy tinh 2 mm cho dén khi dat d6 min 10pm (x4c dinh béng may
nghién). Sau d6, bd nghién co s& da dugc hoan thanh bing cach thém bd khi ion va

bién ddi luu bién (Acrysol ® RM 6000) @& didu chinh do nhét dén 1000 mPas.

Chét 1am kho kim loai hdn hop gbc coban dd dugc 4p dung & mitc 6 coban (nén
chét két dinh Alkyt c6 kha ning tu oxy héa rin (AB)) 12 500 ppm. Chat 1am khd sit
(Borchi® Oxycoat tir OMG Borchers) da dugc ap dung theo khuyén nghi tir nha cung
cip (sb lugng twong duong nhu chit 1am kho 10% gbc coban). Chit 1am khb gbe
mangan da dugc d4p dung & mirc 50 ppm kim loai mangan trén chét két dinh Alkyt c6
khé ning tir oxy hoa rin (AB).

Bang 2 ]

Cong thirc 14 va 15 1a cong thirc theo sang cheé.

Cong thirc 12, 13 va 16 1a cong thirc so séanh.

S luong cac thanh phan dugc tinh bang gam.
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Cong thirc 12 13 14 15 16

Resydrol ® 66,10 66,10 66,10 66,10 66,10

AY 6150w/45WA

Amoniac 25% trong | 0,30 0,30 0,30 0,30 0,30

nuoc

AMP 90 0,10 0,10 0,10 0,10 0,10

Additol®  VXW | 0,50

4940N

San phim  thu 0,15

nghiém 1

San pham thi 0,15

nghiém 4

San  phim  tht 0,15

nghiém 6

Phu Borchi ® Oxy 0,15

Metyletylketoxim 0,30 0,30 0,30 0,30 0,30

4A9d3dét°1 OVXL | 670 0,70 0,70 0,70 0,70

Kronos ®2190 18,20 18,20 18,20 18,20 18,20

Nubirox 102 2,90 2,90 2,90 2,90 2,90

Blanc Fixe micro | 1,90 1,90 1,90 1,90 1,90

‘2‘3d§17it°1® VXW 0,50 0,50 0,50 0,50 0,50

‘2‘2‘1(;1;01@ VAW 0,70 0,70 0,70 0,70 0,70

Additol® XW 376 | 0,40 0,40 0,40 0,40 0,40

Nudre cét 5,90 6,25 6,25 6,25 6,25

6OOOA°WS°1TMRM 1,50 1,50 1,50 1,50 1,50
Tong 100,00 100,00 100,00 100,00 100,00
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Thir nghiém Gng dung ctia 16p phti kim loai truc tiép ngdm nuéc

Céc cong thuce tir bang 2 da dugc 4p dung cho cac tAm kinh hoic thép & do day

mang uét 150um sau 4 ngay bado quan ¢ 23° C hodc sau 4 ngay bao quan & 60° C

(duéi dang thtr nghiém luu trit ting tbc ). Bang 3 dén 7 dang hién thi dit liéu tng dung

cta 16p phu thu duoc.

Bang 3

Cong thirc

Hiéu qua lam khé 12 13 14 15 16
(giai doan ¢)

Thoi gian lam kho 4 11 11 7,5 6,5 8,5
ngay ¢ 23 ° C tinh theo gio

Thoi gian lam kho 4 10,5 7,5 5 6 5
ngay ¢ 60 ° C tinh theo gi®

Cong thuc 14 va 15 cho thiy hiéu qua 1am kho rit tot. Thoi gian lam kho cua ca

hai cong thirc & 23°C thip hon dang ké so véi cac cong thirc 12, 13 va 16. O 60°C,

thoi gian 1am kho ciia céc cong thirc 14 va 15 van t6t hon so vé6i cong thirc 12 va 13 va

¢6 thé so sanh voi san pham thu duoc vé6i cong thirc 16 c6 chira phit Borchi ® Oxy 1a

chét lam kho.

Béang 4

Cong thirc

Duy tri do bong 12 13 14 15 16

Do bong 20° 4 ngay & 23 41 39 46 42 36
°C

Do bong 20° 4 ngay & 60 45 47 47 47 41
°C

Cong thirc 14 va 15 cho thdy kha ning gitt d6 bong t6t hon, cong thirc 12 va 16 va

kha nang duy tri d6 boéng trong duong vdi cong thirc 13.

Bang 5
Cong thirc
Do hoa vang 12 13 14 15 16
Mau 4 ngay 23°C[ b-| 2,31 1,61 1,13 1,05 2,25
gid tri]
Mau 4 ngay 60°C[ b-| 2,67 2,09 1,8 1,62 2,69
gia tri]
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Cong thtec 14 va 15 cho théy cac gia tri t5t nhat v& d6 hoa vang. Cu thé, cdng thic
15 ¢6 chira 2,2°bipyridil 1a mét ddng phéi tir (CL) va polyetylen glycol 1a chét nhil
héa khong ion (E) c6 40 hoa vang thip nhét.

Béang 6

Cong thirc
D) cirng con lic 12 13 14 15 16
2 ngay [gidy] 16 9 11 12 14
4 ngay [gidy] 22 13 15 18 18
7 ngay [gidy] 27 16 19 22 16

Cong thirc 14 va 15 cho thiy dd ctng rét t6t. Hon nita, phai nhin manh ring do
ctmg t6t hon thu dugc véi cac cong thirc 14 va 15 so v6i cdc cong thirc 13 va 16 trong
khi ngudi ta du doan ring su c6 mit cia chét nhil hoa khong ion (E) s& 1am cho két
qua l6p phu mém hon. Cong thirc 12 gbc coban van dang hoat dong t5t hon trong viéc
phat trién d6 ctng, tuy nhién, ngoai viéc lua chon cong thirc chét 1am kho khong chira

coban 14 va 15 (theo sang ché) dang hoat dong tbt nhét.
Béang 7

Thtr nghiém phun mubi da dugc bt dAu sau 7 ngay dit & 23°C va do 4m tuong
dbi 50%.

Cong thirc
Thir nghiém phun mudi 12 13 14 15 16
336 gio
Vét 18 [kich thudc/sd 0/0 0/0 0/0 0/0 3/1
lugng]
D6 bién dang an mon 8 7 7 7 10
[mm]

Cong thic 14 va 15 cho thdy ca hai dic tinh tuyét voi cla kha ning chéng an
mon. Dic biét, két qua thu dugc véi cong thire 14 va 15 1a vuot trdi so voi két qué thu

duge véi 16p phii duoc pha ché véi cong thire 16. Diéu nay cho thy ring sy c6 mit
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ctia chét nhii héa khong ion (E) khong c6 tic dong tiéu cuc dén do an mon cha 16p phu

két qua.

Cong thirc cia mang trong ngdm dung moi

Céc thanh phan cia bang 8 da dugc tron theo trinh ty di cho bing mdy xay sinh

t6 va dugc luu trit 4 ngay & 23°C hodc 4 ngay & 60 ° C (dudi dang thir nghiém luu trit

tang toc).

Bang 8

S lugng cac thanh phan dugc tinh bing g

Cong thirc 17 18 19 20 21 22 23
VIALKYD ® AS| 8333 8333| 83,33| 8333| 8333| 8333| 8333
673/60SD60
Coban 10% trong WS 0,25
San pham thir nghiém 1 0,25
San pham thir nghiém 2 0,25
San pham thir nghiém 3 0,25
San phdm thir nghiém 4 0,25
San phdm thir nghiém 5 0,25
San pham thir nghiém 6 0,25
Metyletylketoxim 0,3 0,3 0,3 0,3 0,3 0,3 0,3
Con tring 16,12 16,12] 16,12] 16,12| 16,12 16,12] 16,12
Tong 100,00 [ 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00
Cong thirc 21-23 12 cong thirc theo sang ché.
Cong thirc 17-20 1a cong thire so sanh.
Béang 9
Cong thirc
Hiéu qui lam kho 17 18 19 20 21 22 23
(Pha ¢)
4 ngay lam khd tinh | 4,5 55 4 6 4,5 3,5 4
theo gid

Cong thirc 21-23 cho thay hiéu qua lam kho tuyét voi.

Tht nghiém bong tréc véi chét tiy rira c6 dung moi
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Céc cong thire da duoc diéu ché theo bang 10 va 25 ml dugc d6 day vao cac chai

thily tinh ¢6 thé bit kin c6 thé tich 50 ml va dugc bao quan & 23°C. Dau tung dugc

thém vao cac cong thirc nay dé thic ddy quy trinh hinh thanh mang do lugng lién két

doi lién hop cao va kha nang lam khé do oxy hoa. Thit nghi€ém nay cho thiy xu huéng

hinh thanh mang cta mdi cong thirc nhét dinh sau thoi gian ngén hon.

Bang 10

S lugng cac thanh phan dugc tinh bing g

Céng thirc 24 25 26 27 28 29 30
VIALKYD® AS| 7500 75,00] 7500[ 7500| 7500 7500 75,00
673/60SD60

Dau Tung 500 5,00] 500] 500 500 500 5,00
Coban 10% trong WS 0,25

San pham thir nghiém 1 0,25

San phim thir nghiém 2 0,25

San phdm thir nghiém 3 0,25

San phdm thir nghiém 4 0,25

San pham thir nghiém 5 0,25

San pham thir nghiém 6 0,25
Metyletylketoxim 0,3 0,3 0,3 0,3 0,3 0,3 0,3
Con tring 19,45 | 1945| 1945| 1945| 1945] 1945 1945
Tong 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00

Cong thirc 24-27 14 cong thirc so sanh.

Cong thtrc 28-30 1a cong thirc theo sang ché.

Su hinh thanh mang sau 1, 2, 4, 7 va 10 ngay dugc danh gia theo ti€u chi sau va

dugc minh hoa trong bang 11:

1 Khong hinh thanh mang

2 Hinh thanh 16p mang mong trén thanh binh
3 Mang day < 0,5 mm trén toan bd bé mit

4 Mang day 0,5 - 1 mm

5 Mang day > 1 mm
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Bang 11
Cong thire

Hinh thanh mang 24 25 26 27 28 29 30
1 ngay (6 23°C) 1 1 1 1 1 1 1

2 ngay (6 23°C) 1 1 1,5 1 1 L5 1

4 ngay (& 23°C) 1 2 2 1 1 2 1

7 ngay (& 23°C) 1 2 4 L5 2 3 1

10 ngay (¢ 23°C) |1 3 5 2 3 3 1

Két qua cho thiy céc cong thirc theo sang ché cho thdy xu huéng tao mang thip.
Viéc bd sung chit nhii hoa khong ion (E) cho phép ting tbc do 1am kho trong khi vén
duy tri xu huéng tao mang thip. Hon nita, cong thirc 30 c6 chira 2,2 bipyridyl cho thy
xu huéng tao mang tham chi con thap hon. Cong thirc gbc coban 24 khong cho thdy xu
hudng tao mang. Cong thirc 24 bao gdm Coban. Cac cong thirc 25 dén 27 khong chira
chét nhii héa khong ion (E) va cac cong thirc 28 dén 30 1a cac cong thic twrong tmg c6
chira chit nhii héa khong ion (E). Xu huéng tao mang thip hon néu chira chat nhii hoa
khong ion (E) va cong thire 30 cho thiy mot su 4n twong cia toc do déng rin cao
(cong thirc 23, bang 9) va xu hudng tao mang thip c6 thé dat duge. Cong thirc 27 ciing
¢6 xu hudng tao mang thip, tuy nhién tbc d0 dong ran (cong thic 20 trong bang 9)
ciing thip. Cong thirc 25 va 28 cho thiy trang thdi trong tu vé mit tao mang tuy nhién
téc do dong rén thip hon néu khong c6 chit nhii hoa (so sanh cac cong thirc 18 va 21

tu bang 9).

Anh huéng ctia chat nhii hoa trong 16p phi kim loai truc tiép ngdm nudc

Bang 12
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Cong thirc 31 32 33 34
Phin I
RESYDROL® 66,10 66,10 66,10 66,10
AY 6150w/45WA
Amoniac 25% trong nudc 0,30 0,30 0,30 0,30
AMP 90 0,10 0,10 0,10 0,10
Metyletylketoxim 0,30 0,30 0,30 0,30
Additol ® VXL 4930 0,70 0,70 0,70 0,70
Kronos ® 2190 18,20 18,20 18,20 18,20
Nubirox 102 2,90 2,90 2,90 2,90
Blanc Fixe micro 1,90 1,90 1,90 1,90
ADDITIOL® VXW 6387 0,50 0,50 0,50 0,50
ADDITIOL® VXW 6208 0,70 0,70 0,70 0,70
ADDITIOL® XW 376 0,40 0,40 0,40 0,40
Nuérc cét 5,90 6,25 6,25 6,25
Acrysol ® RM 6000 1,50 1,50 1,50 1,50
Phan IT
EMU 1: Polyetylen glycol

monooleat (8 EO})I e 0127 0,104
San pham thir nghiém 4 0,15
San phim thir nghiém 7 0,15
San phim thir nghiém 10 0,023
San pham thir nghiém 11 0,046
Hiéu qua lam kho (pha c¢)
4 ngay nhiét 4o phong [gi0] 10,5 12 14 16
4 ngay 60 °C [gio] 16 10 24 21
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Céc thanh phin cia phan I ctia bang 12 (trir nuée khir ion va Acrysol® RM 6000)
da dugc pha tron trude theo trinh ty da cho trong ndi thép va sau d6 phén tin bang
may nghién hat dugc trang bi hat thuy tinh 2 mm cho dén khi dat d6 min 10 pm (x4c
dinh bing may nghién). Sau d6, budc nghién co s& da dugc hoan thanh bing cach bd
sung nudce khir ion va bién ddi Iuu bién (Acrysol RM 6000) d& diéu chinh d6 nhét dén
1000 mPas.

Céc thanh phan cta Phan II dugc pha tron (theo trinh tw d4 cho) bang may xay thi
nghiém. Sau khi thém EMU1: Polyetylen glycol monooleat (8 EO), cong thirc dugc

luu trix trong 24 gidr trude khi cac thanh phan tiép theo duge tron vao.

Céc san phim thi nghiém 10 va 11 dugc st dung trong céc cong thirc 33 va 34
khong chira bt ky chit nhii héa khéng ion ndo EMU 1. Trong c4c cong thirc 33 va 34,
chit nhii héa dugc dua vao true khi bd sung phirc mangan. Ca hai san phim thir

nghiém 4 va 7 déu bao gdm chét nhii héa khéng ion EMU 1.

Khi chuén bi cdc cong thirc 33 va 34, Phan I trudce tién dugce tron voi chét nhii hoa
khong ion EMUI, sau d6 hon hop thu duge duge Iuu trit trong 24 gitr va trong budc
tiép theo, céc san phdm thir nghiém 10 va 11 bao gdbm phirc mangan va dong phdi tir
(461 v6i san pham thir nghiém 11) dugc pha tron v6i Phan 1.

Hiéu qua héa rin duge do cho cac cong thire 31 va 32 t6t hon so véi cac cong
thirc 33 va 34.

Diéu nay cho thiy két qua cai thién thu duoc cho cic cong thirc 31 va 32 trong d6
phttc chit mangan (MC) duoc st dung cing véi chit nhii hoa khéng ion (E) so véi
cong thirc 28 va 29 trong d6 chat nhii hoa khong ion (E) c6 trong cong thirc trude khi

thém phtrc hgp mangan (MC).

Céng thirc cta 16p phil tring dwa gdc dung mai.

Bang 13
Phan1
Vialkyd ® AS673/60SD60 620,1
Kronos ® 2065 297,9
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Phan Il

Canxi octoat 4 18,6
ziricon octoat 24 4,7
Additol ® VXL 4930 2
Cén tring 49,3
Metyletylketoxim 7.4
Téng lugng tinh bang g 1000

Céc thanh phan cta phan I ctia bang 13 di dugc tron trude theo trinh tw da cho
trong ndi thép va sau d6 phan tan trén may nghién hat dugc trang bi hat thity tinh 2
mm cho dén khi dat d6 min 10pm (dugc x4c dinh bing may do do nghién). Sau do,
budc nghidn co s& d3 dwoc hoan thanh bing cach thém cac thanh phan con lai tir bang
13. V6i cong thire do, lugng tuong tmg (duge dua ra béi bang 14) cua cdc may hoa rin
khac nhau d3 duoc pha tron biang cach sit dung may xay thi nghiém.

Hiéu quéa hoa rin cua ché pham lam khd trong cong thirc cia 16p phi trang gdc

dung moi.

Béng 14

Cong thire 35 36 37 38 39 40

Lép phu 50 50 50 50 50 50
trz"mg g(*')c
dung méi
cia bang 13

San pham 0,22
thtr nghiém 4

San pham 0,22
thtr nghiém 7

San pham 0,22
thtr nghiém 1

Phu OXY 0,22
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Borchi

San pham 0,22
thtr nghiém 8

San phim 0,22
thtr nghiém 9

Tong 50,22 50,22 50,22 50,22 50,22 | 50,22

Hiéu qua
Iam kho
(pha ¢)

Angay 6 5 6,5 3 3 3,5 2,5
60°C [gid]

Céc cong thirc 35 va 36 khong theo sang ché.
Céc cong thire 37 dén 40 theo sang ché.

Céc cong thirc 37 dén 40 cho thay hidu qua lam khd t6t hon so véi cac cong thirc
35 va 36 sau khi bao quan cac cong thirc trong 4 ngay & 60°C. Piéu nay cho thiy hiéu
qua 1am kho 6t ctia cdc ché pham l1am kho theo sang ché trong viéc hru trit cong thirc
ALKYT. Pay 1a mot khia canh quan trong vi cac cong thirc ALKYT cho thay hiéu qua
1am kho6 6n dinh ngay ca khi dugc luu trit trong vai thang. Uu diém nay cta cac ché
phim 1am kho kho (DC) theo sang ché két hop v6i xu huéng hinh thinh mang thip

(thé hién trong bang 11) 12 mot 1¢i ich 16n cho céc cong thirc son ALKYT thwong mai.
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Yéu ciu bio hj

1. Ché phim lam khd (DC) dung cho ché pham phii trén co s& alkyt c6 kha ning
t oxy hoa (AC), ché phim nay bao gdm:

(a) it nh4t mot phirc kim loai (MC) bao gom:

- it nh4t mot mubi kim loai (MS), ma bao gbm it nhit mot cation kim loai (M)
duoc chon tir nhém bao gdm sit (Fe) va mangan (Mn) va it nhit mot anion (AN), va

- it nh4t modt phéi tir cho nito (L) dwgc chon tir nhém bao gbm cac phdi tir cho
nito monodentat, bidentat, tridentat, pentadentat va hexadentat; va

(b) it nhit mot chat nhii hoa khong ion (E).

2. Ché phém 1am kho (DC) theo diém 1, trong d6 it nhat mot chat nhii héa khong
ion (E) 12 hop chit alcoxyl héa.

3. Ché phim lam khé (DC) theo didm 1 hoac diém 2, trong d6 it nhit mot chit
nhil héa khong ion (E) 12 san phim phan @mg cia it nhit mot oxit alkylen v it nhit
mot hop chét (C) dugc chon tir nhém chi bao gém: phenol alkyl Cg dén Cy4, rugu béo
Cg dén C,s, rugu bac nhét phan nhanh, axit béo Cg dén C,s, amin béo Cg dén C,s va
hén hop bat ky ciia chiing.

4. Ché phém lam kho (DC) theo didm 1 hoic diém 2, trong d6 chét nhii héa
khong ion (E) 1a nhya alcoxyl héa (B).

5. Ché phim 1am kho (DC) theo diém 4, trong d6 nhya alcoxyl héa (B) 1 san
phim ngung tu cua:

- mdt nhya alkyt (Ba) va

- mdt san phim cong (Bb) cia:

mot nhom hydroxyl chira monoalkyl ete (Bbl) dugc chon tir nhém chi bao
gbm:

C,- dén C4- ete monoalkyl (Bb11) ctia polyoxyetylen glycol;

C,- dén C4- ete monoalkyl (Bb12) ctia ete hdn hop etylen va propylen glycol, va
hén hop bat ky cia chiing, va

mot anhydrit (Bb2) cia mot axit dicarboxylic xycloaliphatic.

6. Ché phim lam kho (DC) theo diém bét ky trong s6 cac diém tir diém 1 dén 5,
trong d6 ché phim nay bao gdm thém mot dong phdi tir (CL) 1a 2,2’bipyridyl va/hodc

hop chét tricarbamoyl triazin.
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7. Ché pham 1am kho (DC) theo diém bét ky trong sb cac diém tir diém 1 dén 6,
trong do it nhit mot phéi tir cho nito (L) duge chon tir nhém bao gbm céc hop chit c6
cong thire (III) va (IV):

(III)  hodc

(IV).

8. Ché phém lam khd (DC) theo diém bét ky trong s6 cac diém tir diém 1 dén 7,
trong d6 it nhat mot phirc kim loai (MC) 14 phirc sit c6 cong thire (V):
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9. Ché phdm lam khd (DC) theo diém bt ky trong s6 cac diém tir diém 1 dén 8,
trong d6 it nhat mot phire kim loai (MC) 1a phL'rc mangan c6 cong thuc (VI):
(H.Cn’

H,C / / /CH o
}\L\m/ \ / \{H o =

(VI)

trong d6 X3, Y va Z giéng hét nhau hoac khac nhau va dugc chon tir nhém bao
gé)m CH;-COO™ hodc CHj3- (CH,);-CH(CH3CH,)COO™ va trong d6 n’ 1a mot s6
nguyén nam trong khoang tir 1 dén 4, t6t hon 13 tir 2 dén 4, va tot nhét 1a tir 2 dén 3.

10. Ché phim 1am khé (DC) theo diém bét ky trong s6 céc diém tir diém 1 dén 9,
trong do it nhéit mot anion (AN) dugc chon tir nhém bao gém: halogenua, nitrat, sulfat,
carboxylat, PF4, SbFg’, AsF¢ , BF,, B (Cg¢Fs) 4, ClI', Br', I, NO3" va RCOO/, trong d6
R 1a C;-Cy alkyl.

11. Ché phdm 1am khd (DC) theo diém bét ky trong sb cic diém tir diém 1 dén 10,
trong d6 it nhit mot cation kim loai (M) 12 mangan, it nhat mot phéi tir cho nito (L) 12
cong thuac (IV):

N—CH

&N

3
av)
va it nhat mot chit nhii héa khong ion (E) 12 etoxylat ciia axit oleic v6i tir 6 dén 8
don vi etylen oxit va/hodc nhwa alcoxyl hoa (B) 12 san pham phan (mg cta:
- it nhat mét polyol (Bal), t6t hon 14 glyxerol, pentaerythritol va/hodc sorbitol,
- it nhé4t mot axit da chirc (Ba2), tot hon 13 anhydrit axit phtalic,
- it nhat mot axit béo (Ba3), tot hon 13 axit béo juvandol,

- it nhat mot monoaxit (Bas), t6t hon 14 axit benzoic,
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- it nh4t mot monoalkyl ete chtra nhém hydroxyl (Bbl), t5t hon 13 mdt monometyl
ete cua polyetylen glycol c6 khdi lwong mol trung binh tir 500 dén 4000, va

- it nhit mdt anhydrit (Bb2) cta axit dicarboxylic xycloaliphatic, t6t hon 1a
anhydrit cla axit tetrahydro phtalic, va

va ty ¥ ¢6 thé bao gdm mot ddng phéi tir (CL), t6t hon 13 2,2°bipyridyl va/hoic
hop chét tricarbamoyl triazin.

12. Ché phdm 1am khé (DC) theo diém bét ky trong s6 cac diém tir diém 1 &én 11,
trong d6 anion (AN) la m{t neodecanoat.

13. Ché phim 1am khé (DC) theo diém bét ky trong s6 cac diém tir diém 1 dén 12,
trong d6 ché phdm nay bao gdm thém it nhit mot dung moéi (S), t6t hon 13 dung méi
ndy c6 thé dugc chon tir nhém bao gdm con tring, glycol hoic ete glycol, ruou, nude
va hdn hop bit ky ciia ching.

14. Ché phim lam kho (DC) theo diém bét ky trong sd cac diém tir diém 1 dén 13,
trong d6 ty 16 mol gitra it nhit mot cation kim loai (M) va it nhat mét phdi tir cho nito
(L) ndm trong khoang tir 0,05 dén 20, t&t hon 14 tir 0,1 dén 10, t&t hon nira 13 tir 0,5
dén 2 va totnhat 1a 1.

15. Ché phim phu trén co s& alkyt c6 kha ning tu oxy hoa (AC), ché phdm nay
bao gdm:

(1) ché pham 1am kho (DC) theo diém bét ky trong s céc diém tir 1 dén 14 va
(2) it nht mot chét két dinh alkyt c6 kha ning tw oxy hoa (AB).

16. Nén dugc phil bang ché pham phii trén co so alkyt c6 kha ning ty oxy héa

(AC) theo diém 15.
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