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(54) CHAT LAM KHO DUNG TRONG CHE PHAM PHU CO KHA NANG TU OXY
HOA

(57) Sang ché dé cap dén hdn hop dé dung 1am chat 1am khé cho ché pham nhya c6 kha
nang tu oxy héa va lam kho bang khong khi, trong ¢6 hdn hop nay bao gom: 1,4,7-trialkyl-
1,4,7-triazaxyclononan (L); va, mudi mangan cé cong thic chung Mn2[X],, trong do
anion X dugc chon tir PF4, SbF4, AsF¢, BF,4, B(CgFs)s, Cl, Br, I-, NO;-, hodac R,COO-
trong truong hop n=2, hodc anion X la SO4* trong truong hgp n=1, va trong d6 R, la C;-
Cyo alkyl tuy ¥ duoc thé bang cac di nguyén tir, Ce-Cyg aryl tuy ¥ duoc thé bang cac di
nguyén tir, hodc gbc polyme; trong d6 1,4,7-trialkyl-1,4,7-triazaxyclononan (L) c¢6 mit
trong hdn hop nay véi lugng sao cho ty 16 mol Mn:L it nhét 1a 1,25:1 va tot hon nira néu it
nhét 1a 1,5:1.
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Linh vie ky thuit dwoc dé cip

Sang ché dé cap dén quy trinh san xut chit 1am khd trén co s& Mn dé dung trong
ché pham phu cé kha nidng ty oxy hdéa. Ngoai ra, sdng che con dé cdp dén ché pham
phti ¢6 kha niing tu oxy héa chira chit 1am khé nay, viéc st dung ché phdm nay va nén

dugc phi bang ché phim nay.
Tinh trang ky thuit cia sang ché

Nhiéu mit hang trong cudc sdng hang ngay ciia chiing ta dwoc bao phti bing cac
16p phu ¢6 chitc nang bao vé, bao hidu hoic trang tri. Trong nhitng nim gin day, c6
nhiéu nd lyc dang ké trong viéc phat trién cac ché phim phu c6 tinh bén vitng cao, tirc
13 ché phdm phu chira ham lwong thap hop chét hitu co d& bay hoi (VOC) — va thyc ra,
c6 thé 1a ché phim tao 16p phu khong chira dung méi va/hodc 16p phi ma chira nhua
va cac chét phu gia trén co s¢ cac ngudn tai nguyén tai tao dugc. Hién nay, trong linh
vuc nay da biét cach str dung nhwa duoc tao chirc axit béo khong bdo hoa trong céc
ché phim phu vi nhya nay c¢6 ngudn gdc chi yéu tir cic san phim néng nghiép va

ciing d& duoc phan huy sinh hoc.

Qua4 trinh 1am khd bang khong khi bing phan ung oxy hoa cic ché phdm chira
nhya dugc tao chirc axit béo — nhu nhya alkyt xay ra nhd qué trinh ty oxy hoé va tao
lién két ngang cta hop phan daw/axit béo khong bdo hoa trong nhua vé6i su bay hoi
ddng thoi ctia dung moi 1am chit mang. Su hdp thu oxy trong khong khi 1am tao ra
peroxit va phan huy peroxit, din dén cac gbc tu do (Bieleman, J. et al. “Chapter 7:
Catalytically Active Additives” in Additives for Coatings, J. Bieleman (ed.) Wiley-
VCH (2000)). Céc gbc tu do nay khoi mao qua trinh tao lién két ngang va tao ra céc
polyme c6 trong lwong phén tir cao hon, cudi ciing hoa ran 16p mang hodc 16p phit
“dugc 1am kho bing khong khi”. -

Thoi gian d& mot ché phim nhu vay khé tuy thudc vao ndng d6 va loai dau khong
bdo hoa dugc su dung dé didu ché nhva. Quaé trinh ty oxy hod va tao lién Kkét ngang
ctia hop phan diu/axit béo khéng bdo hoa c6 thé xay ra mot cach tu nhién, nhung thoi

gian dé 1am kho thuong dugc thiy 13 1au t6i mic khong thé chép nhan dugc cho nhiéu
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muc dich thuc té. Cac phan Gng nay dugc gia tdc mot cach dang ké nhd sy ¢6 mit cia
chét xtic tac 1am kho trén co s¢ kim loai, thuong dwgc goi 1 “chét 1am kho”. Trong
khi d6, khi khéng c¢6 chét xtc tac 1am kho, 16p phu alkyt c6 thé mét t6i vai thang dé
kho, nhung véi sy c6 mét cua chét xdc tac nay, viéc lam kho co thé dugc thuc hién
trong vong vai gid. Kim loai trong chét xuc tac 1am khé c6 tac dung xdc tic qua trinh
tur oxy ho4 bang céach tao ra phirc chit v6i ca oxy khéng khi 13n cac lién két d6i cia

cac nhom axit béo khong bio hoa trong ché phim.

Vi du v& chit 1am khé da biét 1a cac mudi bao gdm cac mubi da hoa tri chira
thanh phén cation la coban, canxi, déng, kém, sit, zircon, mangan, bari, k&m, stronti,
liti va kali; va thanh phén anion la halogenua, nitrat, sulphat, cacboxylat, nhu axetat,

etylhexanoat, octanoat va naptenat, hodc axetoaxetonat.

Hoat tinh x1c tac ctia kim loai trong qua trinh phan huy (hydro)peroxit phu thudc
vao su chuyén tiép lién tuc cua ion kim loai tir trang théi oxy hoa & mirc thip sang
trang thai oxy hod & mirc cao hon va nguogc lai, din dén qua trinh khir va oxy hod
hydroperoxit dé xtc tic va ting tdc qua trinh oxy ho ciia hop phin dau khong bio hoa
trong ché phdm. C4c kim loai chuyén tiép thuong dugc sir dung trong céc chét 1am khé
nhu vy, vi ching c6 kha ning chuyén tir trang thai hoa tri thip hon sang trang thai
ho4 tri cao hon trong phan ing oxy hoéa-khtr v4i peroxit cia axit béo c6 mdt trong ché

phim alkyt nay.

Cho dén nay, chit 1am kho trén co s& coban dugc st dung rong rai nhét vi ching
¢6 tinh nang tét & nhiét @6 moi trudng xung quanh. Tuy nhién, do cac mudi coban rat
c6 thé s& bi han ché trong tuong lai gan vi cac van d& phap 1y, nén hién nay dang rat
can tim ra cac hop chit 1am kho thay thé c6 tinh niang lam khd it nhét 13 twong duong
v6i chit 1am kho coban va c6 thé thay thé mot cach hoan toan chét 1am khé trén co s&

coban trong ché phdm phu kho bing khong khi bang phan ting oxy hoa.

Chét 1am kho trén co s& céc muéi kim loai khong phai coban, va cu thé trén co s&
mangan (Mn), da dugc biét, khong ké nhitng tai liéu khac, qua: EP 1 382 648 Al (Van
Gorkum et al); W02003/093384 (Oostveen et al.); E. Bouwman, R. van Gorkum, J.
Coat. Technol. Res., 4, 491-503 (2007); va, R. van Gorkum et al., Journal of Catalysis
2521 10-1 18 (2007). Tuy nhién, da thiy ring chét 1am khé trén co s& Mn d3 biét nay
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khong thé 1am kho du nhanh ché phdm phu chira nhwa alkyt, nhét 13 v& mat thoi gian

két dinh; va, c6 thé 1am cho 16p pht nga sang mau vang sim nghiém trong.

Céac phuc chit trén co s mangan hai nhan, [Mn",(u-O);L,](PFs), (hodic
MnMeTACN), trong d6 L 1a 1,4,7-trimetyl-1,4,7-triazaxyclononan d3 dugc md ta 1a
cac chit xuc tac dé 1am kh6 bang phan tng oxy hoa cic son alkyt (Oyman et al.,
Surface Coatings International Part B: Coatings Transactions, Vo0.88, B4, 231-315,
December 2005). W02011/098583, WO02011/098584 va WO02011/098587 (tit ci clia
DSM IP Assets B.V) di cho thiy ring 16p phu alkyt cia Oyman khong kho véi hiéu
qua mong mudn va dé tao ra 16p mang c6 hai khi dwgc luu trit trong hdp. Do d6, ba tai
lidu nay da d& xudt cai bién chét xic tic MnMeTACN, trong d6: oxy 1am cdu ndi (p-
0O) tuy y dugc thé bﬁng cac géc hitu co; vi/hodc mot hodc nhidu metyl trong 1,4,7-
trimetyl-1,4,7-triazaxyclononan tuy y dwoc thé bing cac nhém C,-C,g alkyt dugc thé
hodc khong dugc thé, hoac béng cac nhom C4-C, aryl dugc thé hodc khong dugce thé;

va/hoic trong d6 anion (PF), tuy ¥ dugc thé bing anion cacboxylat.

Chu tric tinh thé ciia mot sé phirc chit mangan hai nhan dwgc phén tich, xem vi
du Wieghart et al. J.A.C.S. 110(22):7398-7411 (1988) va Romakh et al. Inorg. Chim.
Acta 359(5):1619-1626 (2006).

D ¢6 nhitng phat trién nhu vay, nhung trong linh vuc k¥ thuat nay van dang rat
can cac chit xtc tac khéng chira coban thay thé hodc t6t hon, c6 thé han ché duge sy
nga mau vang cia ché phdm phu chira chiing, déng thdi con tao ra 16p phit 1am khd
nhanh ¢6 ddc trung bdi cac ddc tinh do cing va d9 anh boéng co loi. T6t hon 13, ché
phim phi nay c6 d6 6n dinh bao quan t6t ma khong can phai bd sung thém céc thanh
phén phu gia véi lugng 16n hon so véi luong thudng duge st dung, nhu cac hop chét

chéng tao mang, trong cac ché phdm phil.
Ban chit k§ thuit ciia sang ché

Theo mdt khia canh, sang ché d& xuit chit 1am kho dé 1am khd bang khong khi

ché phim nhya c6 kha ning tu oxy héa, trong d6 chit 1am khé nay bao gdm:

1,4,7-trialkyl-1,4,7-triazaxyclononan (L) c6 cAu tric chung
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Rl
S
N
R—~N N—R,
I
trong d6 R; 1a C-Cyg alkyl tuy y dugc thé béng cac di nguyén tir, hoac Cg-Cyy

aryl tuy y duoc thé bang cac di nguyén tir; va,

mubi mangan c6 cong thirc chung Mn2+[X]n, trong d6 anion X dugc chon tir PFy,
SbFs, AsFe, BF4, B(CeFs)s, CI', Br, I', NOj", hodc R,COO’ trong trudong hgp n=2,
hoic anion X 1a SO,* trong truong hop n=1, va trong d6 R, 1a C,;-Cy, alkyl tuy y dugc
thé bing cac di nguyén tir, C¢-Cy aryl tuy y duoc thé bing cac di nguyén ti, hodc gbc

polyme;

trong d6 1,4,7-trialkyl-1,4,7-triazaxyclononan (L) c6 mit vgi lugng sao cho ty 1€
mol ctia L:Mn it nhit 14 1,25:1 va t&t hon néu it nht 13 1,5:1. N6i chung, ty 16 mol cua
L:Mn t6i da 1a 20:1, t6t hon néu ti da 13 10:1 va tbt hon nita néu ti da 13 5:1, tét hon

nita néu t6i da 1a 4:1 va t6t nhit néu téi da 12 3:1.

Hbn hop theo sang ché ciing c6 thé duoc tao ra bing cac hop chét mangan hai
nhan dwgc lién két cAu nbi tri-cacboxylat c6 hai phbi tir 1,4,7-trialkyl-1,4,7-

triazaxyclononan (L), va con tao ra hgp chit mangan vé6i lwong du thich hop.

Theo khia canh th hai, séng ché dé& xuét chit 1am kho du6i dang mot hdn hop,
va st dung n6 dé 1am khd bang khong khi ché phdm nhua c6 kha ning tw oxy hoa,

chét 1am kho nay duoc didu ché bing cach:

tao ra mudi mangan c6 cong thirc chung Mn?*[X],, trong d6 anion X dugc chon
tue PFg, SbFq’, AsFq’, BF4', B(CgFs)s', CI, Br', I, NO3', hodc R,COO" trong trudong hop
n=2, hoic anion X 1a SO, trong trudng hop n=1, va trong d6 R, 1 C;-Cy, alkyl tuy y
duogc thé bing céc di nguyén tir, Ce-Cy aryl tuy v dugc thé bang cac di nguyén tu,

hodc gbc polyme; va

tao ra 1,4,7-trialkyl-1,4,7-triazaxyclononan (L), trong d6 1,4,7-trimetyl-1,4,7-

triazaxyclononan (L) nfy c6 ciu tric chung
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trong d6 Ry 1a C;-Cy alkyl tuy ¥ dugc thé bang cac di nguyén tir, hoic C-Cyo
aryl tuy y duoc thé bing cac di nguyén tr, tuy y dudi dang dung dich; va,

trdn muodi mangan nay vdéi 1,4,7-trimetyl-1,4,7-triazaxyclononan néu trén;

trong d6 1,4,7-trialkyl-1,4,7-triazaxyclononan (L) dugc tao ra véi lugng sao cho
ty 18 mol ctia L:Mn it nhét 1a 1,25:1 va t6t hon néu it nhit 13 1,5:1. Néi chung, ty 1&
mol ciia L:Mn t6i da 12 20:1, tdt hon néu t6i da 12 10:1 va t8t hon nita néu t6i da 12 5:1,
t6t hon nita néu t5i da 12 4:1 va tot nhét néu i da 1a 3:1.

Theo khia canh thtr ba, sang ché dé xuét ché phAm nhwa c6 kha ning tu oxy hoéa
va lam kho bang khong khi chira:

a) chét 1am khd nhu duge x4c dinh trén day; va,

b) polyme chira cdc nhém béo khong bdo hoa.

Sang ché con dé xuit ché phdm phi chira ché pham nhwa c6 kha ning tu oxy héa
nhu dugc xdc dinh trén ddy. Ché phdm nhya c6 kha ning tw oxy héa nay c6 thé dugc
st dung trong son, son bong, myc va son vecni.

Sang ché ciing d& cap dén phuong phap phii nén bao gdm cic buédc: phi ché
phim pha 1én nén; va, 1am kho ché phdm phu v6i sy c6 mit ciia khong khi. Ché phim
nay khi dugc phu c6 thé dugc phép dé cho khoé mot cach ty nhién & nhiét do méi

“truong, nhung qué trinh 1am khé c6 thé duogc ting tbc bing nhiét & nhiét dd cao hon
nhiét d moi truong.

Ngoai ra, sang ché con @& xuit nén mang 16p phti ¢6 mau hodc khong mau thu
dugc tir ché phdm phi ciia sang ché.

Céac dinh nghia

Do chuc duge dung dé chi sd lvgng trung binh cia cidc nhém phan ing thudc loai

nhét dinh trong m&i phén tir trong ché phim nhya.
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Trong ban mo ta ndy, polyme va nhya 1a céc thuat ngit c6 thé dugc dung thay ddi

cho nhau.

Khi dugc sir dung trong ban md ta nay, thuat ngit “nhya c6 kha ning tao lién két
ngang bing cach oxy hoa” bao gdm loai polyme bét ky chira cac nhém béo khong bio
hoa, thudng 14 cac gdc axit béo khong bio hod. Cac nhém béo khong bdo hoa hodc cac
gdc axit béo khong bio hoa ndy dam bao rang cac dic tinh 1am kho bing khong khi,
nhung khong loai trir nhua chira cac gbe axit béo bdo hoa hodc cac nhém chire khéc.
N6i chung, cac gbe axit béo khong bdo hoa 14 axit cacboxylic c6 mach gbm tir 12 dén

30 nguyén tr cacbon.

Thuat ngit “céc axit béo ban lam kho va lam kho” dugc dung dé chi cac axit béo
c6 cung thanh phén axit béo nhu & cac diu ma dugc tao ra tir chung. Viéc phan loai
cac dau trén co s& chi sb iot; dé 1am kho dau, chi s iot > 140; dbi v6i diu ban lam
kho, chi s iot ndm trong khoang tir 125 dén 140, va dbi v6i diu khong lam kho, chi sb
iot < 125 (“Surface Coatings”, by Swaraj Paul, John Wiley and Sons; p.89).

~,

Mic di thudt ngir “chét lam kho” dugce st dung trong ban mé ta ndy dugc dung
@& chi mudi kim loai ¢6 tac dung lam chét xtc tic cho phan ting tu oxy hoéd dugc bt
dAu khi 1am khd, nhung cin phai hiéu ring céc thuat ngit “chét 1am mau kh6”, “chét
hat Am” hogic “chit khir nudce” ciing duge st dung ddng nghia véi chét 1am kho trong

linh vuc nay.
MBO ta chi tiét sang ché
Chét 1am kho
1,4,7-trialkyl-1,4,7-triazaxyclononan (L) 1a phdi tir da ring c6 chu tric chung sau:
S
N
R~N N—R,

I

Thuat ngit “da rang” dugc dung dé chi phdi tir chira nhiéu nguyén tir cho sén c6
dé phdi tri v6i mangan. O day, R, 1a C;-Cy alkyl tuy y dugc thé bing cac di nguyén
tir, hoic Cg-Cyp aryl tuy v dwoc thé bing cac di nguyén tir. Tét hon 1a R1 1a C;-Cy
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alkyl, va tdt hon nita néu R1 1a metyl dé L 1a 1,4,7-trimetyl-1,4,7-triazaxyclononan
(TMTACN).

Nhu dwgc xé4c dinh trén ddy, mudi mangan dé didu ché chét 1am kho c6 cong thirc
chung Mn2+[X]n, trong do6 anion X dugc chon tir PF4’, SbF¢', AsF¢', BF4, B(CgFs)s, CI
, Br, I', NO3", hoac R,COO" trong trudng hgp n=2, hodc anion X 1a SO42' trong trudng
hop n=1, va trong d6 R, 1a C;-Cy alkyl tuy ¥ duoc thé bang cac di nguyén tir, C¢-Cyo
aryl tuy ¥ duoc thé bing céc di nguyén tir, hodc gbc polyme. Theo phuong 4n wu tién,
chit 1am khé thu dugc tir nguyén liéu mangan cacboxylat, tirc 1a anion 1a R,COO'".
Viéc diéu ché cac mubi kim loai chuyén tiép cua axit cacboxylic hitu co 1a d3 dugec mo
ta, khong ké nhing tai lidu khac, trong patnt My sé 4,633,001 (Cells) va 4,824,611

(Cells), su boc 10 cua cac patnt nay dugc dua vao day béng cach vién dan.

Nhu duge md ta trén ddy, R, c6 thé 13 C-Cyy alkyl tuy y duoc thé bing céc di
nguyén tir, C¢-Cyo aryl tuy y duoc thé bing cac di nguyén tir, hoic gbc polyme. Tét
hon 13, R, 1a nhém C;-Cy alkyl, trong do6 alkyl 1& mach théng hodc mach nhéanh, bdo

hoa hodc khong bdo hoa.

Mach béo, ké ca (cac) nhém phén nhanh, trong cic axit ciia mangan cacboxylat
c6 thé chira, hoic dugc thé bﬁng, mot hodc nhiéu nguyén tir hodc nhém la tro trong

diéu kién ma trong d6 cacboxylat dugc trdi qua qua trinh xi Iy va st dung.

Tuy nhién, s& tdt hon néu mach béo, bao gdm (cac) nhém phan nhanh bét ky,
dugc tao ra chi bang cac nguyén tir cacbon va hydro. Hon thé nira, mach béo, bao gdm

(c4c) nhom phan nhanh bét ky, tt hon néu 12 bio hoa.

Tét nhit néu R, 12 nhém béo bao hoa mach thing hodc mach nhanh c6 tir 4 dén
12 nguyén t¢ C. Vi du cu thé v& cac anion cacboxylat nhu vdy bao gdm: 4-
metylpentanoat; 5-metylhexanoat; 2-etylhexanoat; 3-etylhexanoat; 3,5-
dimetylhexanoat; 4,5-dimetylhexanoat; 3,4-dimetylhexanoat; 3,5,5-trimetylhexanoat;
4-metylheptanoat; 5-metylheptanoat; 6-metylheptanoat; 4,6-dimetylheptanoat; 7-
metyloctahoat; 8-metylnonanoat; va, 9-metyldecanoat.

Chét 1am kho c6 thé dugc didu ché bing cach tron mudi mangan va phdi tir (L)
v6i nhau, mdt hodc ca hai thanh phin ndy dugc phan tdn trong moi truong long thich
hop. Vi du, phdi tir (L) ¢6 thé dwgc phén tan trong dung mdi hitu co hodc hdn hgp cua
chiing nhu dung dich 10% cua trimetyl triazaxyclonan trong metoxy proponal (25%)

-8
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va Shellsol D40 (65%). C6 thé mua phdi tir nay, vi du, & Sigma-Alldrich. Phéi tir nay

ciing c6 thé dugc st dung nhu vay.

Ciing cho ring chit 1am khd c6 thé duoc tao thanh tai chd trong ché phidm nhya
c6 kha ning tu oxy héa: ché phim nhwa c6 thé duoc tao ra, trong d6 mubi mangan
duoc tron so bd; sau do6 phéi ttr (L) dugc tron vao ché phém nhva nay vdi lugng sao

cho ty 1€ mol ctia L:Mn 1a 16n hon, vi dy, 1,25:1 hodc 1,5:1.

Ngoai ra, cling cho rang chat lam khd dugc di€u ché bang cach trdn phirc chat L-
mangan dugc tao lién két cau ndi tricacboxy hai nhdn va bo sung phoi tir vao ché

pham phu.

Céc quy trinh tron nay chi 13 viéc tron vat 1y. Vi vay, quy trinh vat 1y nay c6 thé
1a khac biét v6i cac didu kién phan tng hod hoc dugc sir dung trong 4n phdm K.
Wieghardt et al. J. Am. Chem. Soc. 110, 7398-7411 (1998) ma cin phai st dung cac
chit phan tmg 1 axit pecloric va natri hyperclorat. O goc d6 twong duong, phan tng
v6i hydro peroxit nhur duge mé ta trong WO2011/106906 14 khong cin thiét. Sang ché
nhd d6 tao ra phuong phap diéu ché chit 1am kho don gian hon va kinh té hon. T4t
nhién, chit lam khd c6 thé dugc san xudt bing cac phuong phép phirc tap hon, bao

gém, vi du, cac phan rng ho4 hoc.
Ché phim nhwa 1am kho tw oxy ho4

N6i chung, nhya lam khé oxy hoé c6 thé dugc chon tir alkyt, polyme vinyl, nhua
polyuretan, nhuya siéu phan nhanh va hén hop ciia ching. Tuy nhién, chét 1am khé theo

séng ché duoc xem 1a ¢ mg dung cu thé cho nhua alkyt.

N6i chung, trong lwrong phan tir trung binh s6 (Mn) ciia nhya 1am kho oxy hoa s&
16n hon 150, t&t hon néu 16n hon 1,000 va t6t nhit néu 16n hon 5,000. Vi Iy do do
nhét, trong lwong phan tr trung binh s (Mn) néi chung nén nhé hon 120.000, va tbt
hon nén nhoé hon 80.000.

Luong cac gdc axit béo khong bdo hoa trong nhwa 1am khd oxy hod s& phu thudc
vao loai polyme. Tuy nhién, tét hon néu nhya nay chira > 20% trong luong, t6t hon
nita 12 > 50% trong lugng, va tot nhét 13 > 75% trong lwong cac gbe axit béo khong

béo hoa, tinh theo tbng ham lwong cac chit rin trong nhyra.
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Theo sang ché, céc axit béo khong bdo hoa 1am khé, cic axit béo ban 1am kho
thich hgp hodc hdn hgp ciia chiing hitu ich dé tao ra cac nhom axit béo trong nhwa bao
gdm céc axit cacboxylic dugc lién hgp hogc khong duge lién hgp khdng bdo hoa kiéu
etylen chtra 2-24 nguyén ti C, nhu axit myristoleic, palmitoleic, arachidonic, erucic,
gadoleic, clupanadonic, oleic, ricinoleic, linoleic, linolenic, licanic, nisinic va axit
eleostearic hodc hdn hop ciia chung, thuong duge sir dung duéi dang hdn hop cua cac

axit béo thu dugc tir cac diu ty nhién hoic tng hop.

Céc axit béo khong bio hoa thich hop dé tao ra cc nhém axit béo trong nhya
cling bao gém cac axit béo thu duogc tur dau dau tuong, dau déau tuong lién hgp, dau co,
diu hat lanh, du ciy tung diu, diu hat cai dau, dau huéng duong, ddu huéng dwong
lién hgp, du cuc susi, ddu chung gd, diu m& bo, diu thiu diu (43 duoc loai nudc),

dau rum, dau ca ngur, dau dura va dau dua da duoc loai nudc, va hdn hop ciia chiing.

Mic dit co ché tao lién két ngang chinh ctia ché phim theo séng ché 14 qua trinh
tir oxy hod, cac co ché tao lién két ngang khéc c6 thé bd sung cho co ché nay dé tao ra
qué trinh hoa rin kép (hodc da hod rén). Céc co ché hod rin kép nhu vay c6 thé c6
dugc tir viée tao ra polyme dugc tao chirc axit béo khong bdo hoa véi cac nhém chire
bd sung — nhu cac nhém vinyl va cacbonyl — ¢6 thé tao ra qua trinh tao lién két ngang
tiép theo, din dén qua trinh 1am khd nhanh hon cua ché phim phu. T4t nhién, ngudi c6
hiéu biét trung binh trong linh vuc k§ thuit ndy s& biét duoc sb nhém tao lién két

ngang béc hai thich hgp cé thé dugc phong bé hoic khong duge phong bé.

Céac nhém chirc nhu vay c6 thé duoc dwa vao nhua cé kha ning tu oxy hoa bﬁng
cach st dung hai phuong phép chung: i) bang cach str dung cic monome mang nhoém
chire trong quy trinh polyme hod dugc st dung dé tao ra nhua c6 kha ning tu oxy hoa;
hoic ii) sit dung cac monome mang cac nhém phan tng dugc chon va sau d6 monome
nay dugc phan ing véi hop chit mang nhom chirc nay va ca nhém phan tng thudc loai
ndy s€ phan g véi cac nhém phan tmg dugc tron trén moonome dé gan nhom chirc
vao nhya c6 kha ning ty oxy hoa thong qua lién két cong hod tri.

Tuy nhién, sy c6 mat cua cdc nhém nhu vay can duge chon sao cho ph?ln quan
trong nhét ctia (cic) phan tng tao lién két ngang bét ky chi xay ra sau khi dua nhya
nay lén nén. Diéu nay s& tranh su td hop trong lugng phén tir cta nhya “trong-hdp” c6

thé gay ra céc vin dé& v& dot nhét cua ché phdm nhua, d6 nhét ndy hoic 1a trd 1én qua
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cao dé phu hoic 1a trd 1én qua cao dé 1am phéng c6 higu qua ché pham nay khi pht né

1én nén hodc & giai doan dau cia qud trinh lam kho.

Tbt hon, néu qué trinh hoa rin tw oxy hoa cia hdn hgp xay ra & nhiét do moi
truong, theo sang ché, nhiét do nay nim trong khoang tir 0 dén 40°C, t6t hon 12 ndm

trong khoang tir 5 dén 30°C va t6t nhét 12 nim trong khoang tir 10 dén 25°C.

Pi cho réng nhya lam kho oxy hoé cé thé dugc st dung két hop v6i nhua khéc,
vi du nhya acrylic hodc polyuretan. Tbt hon, néu hé chét két dinh bét ky dugc tron nhu
véy chira it nhét 60% trong lwgng nhya 1am kho oxy ho4, tinh theo tbng lwong nhya.

Polyme vinyl

Thuat ngit “vinyl polyme” & didy duoc dung dé chi polyme thu dugc tir cic
monome khéng bdo hoa kiéu etylen. (Poly)acrylat, con dugc goi 1a acrylic, 1 cac
polyme thu dugc tir cdc monome chita céc este alkyl cua axit (met)acrylic. Tét hon,
néu polyme vinyl ¢6 kha ning ty oxy hoa duge didu ché bing cach polyme hod gbc tu
do dbi v6i cac monome vinyl bang cach st dung chét khoi mao thich hop. Vi du vé
c4c monome vinyl bao gdm: 1,3-butadien, izopren, styren, a-metyl styren, divinyl
benzen, (met)acrylonitril, vinyl halogenua, vinyliden halogenua, vinyl ete, vinyl este,
cac hop ché vinyl di vong, este alkyl cia axit dicacboxylic khong bdo hoa kiéu mono-
olefin, va, cu thé, cac este alkyl c¢6 tir 1-20 nguyén tit C ctia axit (met)acrylic. Trong s6
ndy, cac monome dic bi€t dugc uu ti€n bao gdbm butyl (met)acrylat, metyl

(met)acrylat, etyl hexyl metacrylat, acrylonitril, vinyl axetat va styren.

Céac monome hitu ich dé ghép axit béo vao polyme vinyl d& tao ra cac gbc axit
béo bao gdm  hydroxylalkyl(met)acrylat, nhu  hydroxyetyl(met)acrylat,
hydroxypropyl(met)acrylat va cdc monome vinyl c¢6 nhém chic epoxy nhu
glyxidyl(met)acrylat (GMA) hoidc 3,4-epoxy-xyclohexylmetyl-acrylat. Viéc dua cac
nhom axit béo khong bao hoa vao polyme vinyl cling dd dugc md ta, khong ké nhimng
tai liéu khac, trong: Patent My sé 7,235,603; Patent M§ sé 6,599,972; Patent M§ sb
6,624,223; Patent My s6 3,988,273; va W02007/042684.

Céac monome vinyl ¢6 thé tuy y chira cac nhém chirc ¢6 thé goép phan vao viéc tao
lién két ngang clia (cac) polyme vinyl trong 16p phu. Vi du vé cac nhom nhu vay bao

gdm cac nhom maleic, epoxy, fumaric, axetoaxetoxy, B-diketon, axit béo khong bdo

-11-



30457

hoa, acryloyl, metacrylol, styrenic, cdc nhém (met)alyl, cic nhom mercapto, cdc nhom

keto hodc andehit (nhu metylvinylketon, diaxetonacrylamit va (met)acrolein).

Tt hon, néu chi sb axit ciia polyme vinyl 14 ndm trong khoang tir 0 dén 60 mg
KOH/g polyme, t6t hon nita 12 ndm trong khoang tir 10 dén 45 mg KOH/g va tot nhit
13 ndm trong khoang tir 15 dén 35 mg KOH/g polyme.

Nhya siéu phan nhanh

WO 2007/147559, duge dua vao ddy bang cach vién din, mo ta cac polyamit siéu
phin nhanh c6 nhém chuc axit béo khong bdo hoa tan trong nudc thich hop dé sir dung
trong sang ché. Tét hon, néu nhya polyamit siéu phan nhanh ¢6 ham lugng nhém amit
(NH-C=0 hoac N-C=0) < 500mmol/100g nhua ran chira nhém amit, t6t hon nita 13 <
400mmol/100g va tbt nhit 1a <300mmol/100g nhwa rin chta nhém amit.

Nhua polyesteamit si€u phan nhanh, cling c6 thé dwgc sir dung trong sang ché, 1a
cac polyme cé cdu tric mach nhanh véi tinh ning cao thu dugc bang phan Ung da
tring ngung, vi dy, anhydrit vdi alkanol-amin. Nhya nay va phuong phdp san Xuét
chung da dugc mé ta trong WO 99/16810, ndi dung cua né dugc dua vao day bang
cach vién din. N6i chung, polyesteamit dugc diéu ché tir ba hop phdn, it nhat mot
anhydrit, it nhit mét alkanol-amin va it nhit mot axit béo khong bdo hoa dé truyén dic
tinh 1am kho bing khong khi. Alkanol-amin c6 thé 13 monoalkanol-amin, dialkanol-
amin, trialkanol-amin hoic hdn hop cia ching dé tao ra céu tric dugc phan nhanh &
mitc do cao, di- va trialkanol-amin cin dwoc st dung, trong d6 diisopropanolamin
(DIPA) c6 thé 1a dwgc wu tién.

Céc polyme siéu phan nhanh tiép theo dugc mod ti trong: cong bb don yéu cu
cip patent My s 20090191412 (Van Benthem et al.); Patent My sb 5,731,095; EP
1440107 A1; Tomalia et al. Angewandte Chemie International (Edition English) 1990,

Vo;.29, pp.138-175; va, Encyclopaedia of Polymer Science and Engineering, Volume
Index 1990, pp.46-92.

Nhua polyuretan

N6i chung cac polyme polyuretan chira cdc nhém uretan (-NHCOO-) hodc cac
nhém ure (CO(NH),) trong cdu tric mach chinh cta ching. Chung thudng dugc tao

thanh boi phan ung cua polyisoxyanat v6i rugu polyhydric va polyamin. Huyén phi
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nude chira polyuretan c6 kha ning ty oxy héa cé thé thu dugc bang cach cho cac diu
1am kho va/hodc béan 1am khd phan ng véi cac hop chét polyhydroxy c6 trong lugng
phan tir thip dé tao ra cac hop chét chua trung binh it nhat mo6t nhém hydroxyl va it
nhét mdt gde axit béo ¢6 it nhit mot lién két d@6i C=C; sau d6 cac hop chit duge phan
ing v6i cac rugu polyhydric, véi cac hop chét c6 it nhit hai nhém phén ing isoxyanat
va it nhit mot nhém axit hodic it nht mot nhém ma, sau phéan Gng trung hoa, tao ra
nhom cation, nhu vi dy, nhém amoni, vé6i isoxyanat da chirc. Néu muén, sau d6 chét
tién polyme dugc phan ting v6i hop chit c6 nhém phan tng isoxyanat, tiép d6 13 trung
hoa san phém dugc tao thanh b%lng cac amin bac ba hodc cac axit don chirc va chuyén
san phim sir dung vao pha nudc, va sau d6, néu mudn, cho cac nhém isoxyanat du bt
ki vAn con c6 mit phan tmg bing cach bd sung chit don mach, chét nay c6 it nhit hai

nhom amin bac mgt hodc béc hai hodc cac nhom hydrazin trong moi phéan ti.

Vi duy, isoxyanat thich hop dugc sir dung dudi dang cac khéi td hop cho nhya
polyuretan c¢6 khad ning ty oxy hda la diisoxyanat, nhu 1,6-hexan diisoxyanat,
isophoton diisoxyanat, toluen diisoxyanat, diphenyl diisoxyanat, va dixyclo-

hexylmetan diisoxyanat. Triisoxyanat ciing c6 thé duoc sir dung.
Alkyt

Thuét ngir “nhya alkyt” & day dugc ding dé chi nhya dugc diéu ché tir phan ung
cia rugu da chtrc, axit da chic va dau khong bao hoa hoac axit béo dé tao ra este chta
gdc axit béo khong bao hod. Mbi lién két khoéng bédo hoa trong este rugu polyhydric
truyén lién két ngang kha ning 4n dén qua trinh tw oxy ho4 sao cho khi ché phim pha
ctia chiing dugc 1am kho trong khong khi, két hop véi mudi 1am kho, thi chit phu s&
dugc tao lién két ngang (bing cach t oxy hod) va nhd do lam cai thién cac dic tinh

cua no, vi du do bén hod hoc, d9 cling va/hoac tudi tho ciia né.

Thuét ngit nhya alkyt ciing bao gdm alkyt cai bién ddi véi cac mg dung cu thé,
nhu alkyt trén co s& silic, alkyt xtc bién va, quan trong nhét 13, alkyt dugc cai bién
béng uretan. Nhu vy, nhya alkyt c6 thé trén co s& nhya polyeste tinh khiét (khong ¢6
nhém uretan va/hodc amit), nhua polyesteamit, nhya polyeste uretan hod, nhua

polyesteamit uretan ho va hdn hop clia chung.

Vi du v& cac hop chét rugu polyhydric hod tri hai thich 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-
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trimetyl-1,6-hexan diol, 2,2-dimetyl-1,3-propan diol, va 2-metyl-2-xyclohexyl-1,3-
propan diol. Vi du v& triol thich hgp 13 glyxerol, trimetylol etan, va trimetylol propan.
Céac rugu polyhydric thich hop cé nhidu hon 3 nhém hydroxyl 13 pentaerythritol,
sorbitol, va cdc san phim ete hoa clia cic hop chat dang dugc dé cap, nhu ditrimetylol

propan va di-, tri-, va tetrapentaerythritol va/hoéc dipentaerythritol.

Theo cach khac hodic ngoai ra, axit polycacboxylic c¢6 thé dugc st dung 1am céc
khéi t6 hop cho cac san phdm ngung tu da khong bdo hoa 1am khd theo kidu oxy hod.
Vi du vé axit polycacboxylic thich hgp bao gém axit phtalic, axit xitric, axit fumaric,
axit mesaconic, axit maleic, axit xitraconic, axit isophtalic, axit terephtalic, axit 5-
tertbutyl isophtalic, axit trimelitic, axit pyromelitic, axit sucxinic, axit adipic, axit
2,2, 4-trimetyl adipic, axit azelaic, axit sebaxic, cac axit béo dugc dime hod, axit
xyclopentan-1,2-dicacboxylic, axit xyclohexan-1,2-dicacboxylic, axit  4-
metylxyclohexan-1,2-dicacboxylic, axit tetrahydrophtalic, axit endometylen-
xyclohexan-1,2-dicacboxylic, axit butan-1,2,3,4-tetra-cacboxylic, axit
endoisopropyliden-xyclohexan-1,2-dicacboxylic, axit xyclo-hexan-1,2,4,5-
tetracacboxylic, va axit butan-1,2,3,4-tetracacboxylic. Néu mudn vay, axit cacboxylic
dang duoc dé cap ¢co thé duoc st dung lam anhydrit hodc dudi dang este, vi du, este

cta rugu c6 1-4 nguyén tir cacbon.

ft nhat mot phan nhya alkyt 14 c6 thé tao lién két ngang theo kiéu oxy ho4 sau khi
dwa vao cac hop chit béo khong bdo hoa nhu duge md ta trén diy. Céc axit béo chura
cac lién két doi lién hop, nhu axit béo diu thdu diu da dugc loai nudc, axit béo dau
chung g5 va/hodc axit béo dAu cuc susi, c6 thé 1a dugc k& dén. Cac axit béo thu duoc

tir ddu dau twong 14 dic biét thich hop.

Cac nhém khong bdo hoa trong san phim ngung tu da khong bio hoa lam kho
theo kiéu oxy hoa c6 thé dugc dua vao bang céc axit béo, nhung c6 thé, theo cach khéc
hodc ngoai ra, dugc dua vao b%mg mot hoac nhiéu ruou polyhydric, axit cacboxylic
ho#c anhydrit hodc céc khéi tb hgp khac dugce st dung, nhu cic rugu béo don chirc.
San phdm ngung tu da khong bdo hoa lam kho theo kidu oxy hoa c6 thé, vi du, c6 cac
nhém bén véi luong 16n hon 20%, vi dy, 16n hon 50%, hodc 16n hon 65% trong luong

cla san pham ngung tu.
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Vi du cu thé vé alkyt thich hop 13 san phim ngung tu ciia du dau trong, anhydrit
phtalic, va pentaerythritol.

Tuy ¥, san phdm ngung tu da khong bdo hoa 1am kho theo kiéu oxy hoa c6 thé
chira cac khdi td hogp khéc, vi duy, cb thé thu duoc tir axit monocacboxylic nhu axit
pivalic, axit 2-etylhexanoic, axit lauric, axit palmitic, axit stearic, axit 4-tertbutyl-
benzoic, axit xyclopentan cacboxylic, axit naphtenic, axit xyclohexan cacboxylic, 2,4-
dimetyl benzoic, axit 2-metyl benzoic, axit benzoic, axit 2,2-dimetylol propionic, axit
tetrahydro benzoic, va axit abietic dugc hydro héa hodc khong dugc hydro héa hodc
ddng phan cia n6. Néu mubn vay, cic axit monocacboxylic dang dugc dé cap c6 thé
duoc st dung toan bd hodc mot phén duéi dang triglyxerit, vi du, duéi dang déu thuc
vét, trong didu ché nhua alkyt. Néu muén vay, hén hop gdm hai hoidc nhiéu axit

monocacboxylic nhu vy hoic triglyxerit ¢ thé dugc sir dung.

Tay ¥, isoxyanat ciing c¢6 thé duge sit dung 1am céc khéi td hop cho san phdm
ngung tu da khong bao hoa 1am khé theo kiéu oxy hoa. Isoxyanat thich hgp bao gdm
diisoxyanat, nhu 1,6-hexan diisoxyanat, isophoron diisoxyanat, toluene diisoxyanat,

diphenyl diisoxyanat, va dixyclo-hexylmetan diisoxyanat, va triisoxyanat.

Nhya alkyt c6 thé thu dugc bﬁng cach este hoa truc tiép cac hop phﬁn cAu ttr, v6i
tlly ¥ mot phan ciia cac hop phin ndy da duoc chuyén hoa thanh cac diol este hodc cac
diol polyeste. Theo cach khac, cac axit béo khong bdo hoa c6 thé duge bd sung dudi
dang diu 1am kho, nhu diu huéng duong, diu hat lanh, ddu cé ngir, diu thau diu da
dugc loai nudce, dau dira, va diu dira da dugc loai nuéc. Phan tng chuyén este hoa véi
cac rugu polyhydric va, thy v, cac khdi td hop khac sau do s& tao ra nhuya alkyt thanh
phim. Néi chung, phan tmg chuyén este héa xay ra & nhiét dd nim trong khoang tir
115 dén 250°C, thy ¥ véi cac dung mdi nhu toluen vd/hodc xylen ciing c6 mit. Néi
chung, phan tmg nay duoc tién hanh véi sy ¢6 mit cia chit xic tac chuyén este hoa.
Vi du v& céc chét xuc tic chuyén este héa thich hop bao gém céc axit, nhu axit p-
toluen sulphonic, hgp chit bazo nhu amin, hodc céc hop chit nhu canxi oxit, k&m oxit,

tetraisopropyl orthotitanat, dibutyl thiéc oxit, va triphenyl benzyl phosphonium clorua.

Quy trinh chung dé didu ché alkyt polyeste 13 da dugc md ta trong 4n phidm
“Alkyd Resin Technology” boi T.C.Patton, Publisher John Wiley & Sons Inc. (1962),

ndi dung clia cac tai liéu nay duoc dua vao day bing cach vién din.
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Alkyt thuong dwoc ddc trung bdi chiéu dai mach thanh phan diu ciia ching.
Chiéu dai mach thanh phin du dugc x4c dinh 12 phén trim trong lugng ciia cac khéi
t6 hop axit béo (&uqc tinh theo triglyxerit cia ching) trong nhua alkyt. Chiéu dai
mach thanh phan diu dai (55% hoc cao hon) lam tao ra viéc lam kho bang cach oxy
hoéa cai thién, sy bam dinh vao nén tdt, cac dic tinh chady m§ man, do tan tt trong
dung mdi béo, va d¢ nhét thép, tham tri v6i ham luong dung moi thép. Tuy nhién, cac
alkyt nay tao ra mirc d§ ngd mau vang manh. Alkyt co chidu dai mach thanh phén dau
trung binh (40-55%) ciing c6 do tan tt nhung c6 d6 nhét cao hon. Cac mang son duge
tao ra tir alkyt c6 chidu dai mach thanh phin du trung binh c6 cac dic tinh co hoc t6t
hon nhu do cimg va do bén. Alkyt c6 chidu dai mach thanh phin diu ngén (nho hon
40%) can ¢ cac bién phap bd sung, nhu sir dung bd sung cac chat hut 4m hoic nhya
amin, dé thu dugc thoi gian 1am khé c6 thé chip nhan dugc. Chét xuc tac theo sang

ché c6 thd duoc st dung véi alkyt c6 chidu dai mach thanh phan dau bét ky.

Tét hon, néu alkyt duoc md ta trong ban md ta nay c6 chi sb axit cia polyme
thanh phim nim trong khoang tir 1 dén 20 mg KOH/g nhya, nhd d6 khién cho ching
thich hop dé diéu ché chit 1am kho dang phirc cht Mn tai chd v6i nhya alkyt.

Ché phim phii ¢6 thé tu oxy hoa

Ché pham phu c6 thé tu oxy hoa theo sang ché co6 thé bao gdm moi trudng léng,
tirc 12 dung mdi c6 d6 nhét thip nhu nuédc, cac (ddng) dung mbi hitu co va hdn hop

cua chung.

Ché phim theo sang ché c6 thé duge ché hoa dudi dang ché phdm phi chira dung
moi. Theo phuong 4n ndy, cic chit pha lodng, dé phan tng c6 thé duoc sir dung dé
giam ham luong chat hiru co d& bay hoi (VOC) duéi 300 g/l, dugc goi la ché phim
chira chit rén véi ham lwong cao (ham lugng chat rén 16n hon khoang 60%). Tuy
nhién, né ciing thich hop déi véi cac ché phim phi théng thudng c6 ham lugng dung
moi cao hon. Trong ban md ta nay, VOC dugc x4c dinh theo ti€u chuin My ASTM
D2369 (1 gio, 110°C). Cac dung mdi thich hop 14, vi dy, dung m6i thom nhu toluen
ho#c xylen, cling nhu cidc dung méi béo nhu etyl diglycol, etyl glycol axetat, butyl
glycol, butyl glycol axetat, butyl diglycol, butyl diglycol axetat, va metoxypropylen

glycol axetat. Cac dung moi c6 ban trén thi truong 1a, vi du, Shellsol®D40, dung mai
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hydrocacbon béo c6 béan & Shell, Dowanol®PMA cua Dow, va Solvesso(R)-ISO, co
ban & ExxonMobil.

Theo cach khac, cac ché phim theo sang ché c6 thé chira nudce, cb thé dugc st
dung trong ché phim chira nudc 1am kho theo kidu oxy héa, tily ¥ bao gdm chét dong
dung méi hodc chét lam 4m, nhu glycol. Pic biét hiru ich d6i véi cac ché phim chira
nuée 12 cac chét pha loang d& phan tmg véi cac nhém 1am dn dinh ion hodc khong ion.
Céc nhom nay co thé, vi du, thu dugc bﬁng cach st dung cac diol hodc dieste chira cac

nhom bén cacboxyl, sulfosucxinat hodc polyetylen glycol.

Nhu d3 biét trong linh vuc k¥ thut ndy, cac chit hoat dong bé& mit c6 thé dugce
sir dung dé tro gitip cho viéc phan tan nhua c6 thé ty oxy hoa (alkyt) trong nude. Chat
hoat dong bé mit thich hop bao gdm, nhung khong chi giéi han &, cac chat hoat dong

bé mit anion, cation v/ hodc khéng ion thong thuong.

Moi trudng 16ng ciing c6 thé chira cac chét pha loang d& phan tng, tirc 1a dung
moi chira cac nhém chirc c6 kha ning phan img trong qua trinh 1am khé bing polyme
chira gbc axit béo khong bdo hoa. Do véy, chét pha lodng d& phan tng khong dwoc
phan tmg mot cach truc tiép véi polyme, nhung tham gia vao quéa tﬁnh lam kho. Vi du

~ vé céc chit pha logng d& phan ting nhu véy 1a cdc monome vinyl dugc md ta trén day.

Theo phuong én uu tién clia séng che, ché pham theo sdng ché dugc st dung
trong cac ché pham phi chira dung méi, va cu thé 13 cic loai c6 mau sdm, nhu son

Hammerite®.

Ché phdm theo sang ché c6 thé dwoc st dung lam son vecni trong hodic ¢6 thé
chira chit tao mau. Chét tao mau c6 thé thudng bao gdm chit tao mau can quang, nhu
titan dioxit, k&m oxit, k&m oxit ma chi, hodc chét tao mau tao sic mau, nhu mudi than,
cAc oxit mau vang, cac oxit mau niu, cic oxit mau niu vang, d4t vang nung hoic chua
nung hodc than ndu non, xanh 14 cdy crom oxit, xanh 14 cay phtaloxyanin, xanh da troi
phtanonitril, xanh biéc-xanh da trdvi, chit tao mau cadimi hodc chét tao mau crom. Céc

chit don cling c6 thé dugc bd sung, nhu dat sét, silic oxit, bot talc, hodc mica.

Ngoai ra, cac ché phim phi c6 thé con chira mot hoic nhiéu chit phu gia nhu
chét 1am kho thir cdp, chét 1am én dinh UV, chét ddng dung mdi, chit phén tan, chét

hoat dong bé mit, chat trc ché, chit don, cac chét chéng tinh dién, chét 1am cham ngon
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Iira, chit 1am tron, chét chéng tao bot, chit don, chit déo hoa, chét chéng két dong,

sap, chat lam dic, hodc chat xuc bién.

Hon thé nita, ché phdm phu theo séng ché c6 thé tuy y chira cac chét chéng oxy
héa khéc nhau va cac chit chéng tao mang nhu metyletylketoxim, axetonoxim buty
raldoxim, dialkylhydroxylamin, xyclohexanoneoxim hogc hdn hop cta chiing. Khi ¢6
mat, ndng do ciia chit chéng oxy héa hodc hop chét chdng tao mang duoc 4p dung t6t

hon 1 nam trong khoang tir 0,001 d&én 2% trong lugng clia hdn hop.

Téng luong cla chit lam khd mangan so clp c6 tac dung tao ra hoat tinh xtc tac
trong ché phim phu khéng nén 16n hon 10% trong lugng, tinh theo tdng trong lugng
nhua, tic 12 trong lugng ché phim, va t6t hon 12 ndm trong khoang 0,001-3% trong
lugng, va tham chi con t5t hon nira 1a ndm trong khoang tir 0,01 dén 3% trong luong,
tinh theo tdng trong lwong nhywa. Lugng chét 1am kho mangan so cdp dugc tinh theo

lvgng mangan cong véi phéi tir da ring.

Chét 1am kho mangan so cdp c6 thé dugc st dung cing v6i mot hodc nhiéu chét
1am khd bd trg va/hodc chit 1am kho phdi hop dé ting cudng hoat tinh cua chit 1am
kho so cip nay va/hodc cac dic tinh cubi cua 16p phii di duogc 1am kho, nhu d) cing
va d5 4nh bong. Chat 1am kho bd trg twong tic v6i chit 1am kho so cdp. Cac chat lam
kho phdi hop tao ra céc phirc chit phdi tri v6i cac nhém hydroxyl trong ché phim
alkyt va do vay giap lam 4n dinh mang polyme ctia ché phim alkyt. Tong lugng cla
chét bd trg va/hodc chét 1am kho phdi hop trong ché phidm phu khong nén vuot qué
10% trong lugng, tinh theo tdng trong lwong nhua, tirc 12 trong lugng ché phim, va tdt
hon néu ndm trong khoang tir 0,01 t6i 3% trong lugng, tinh theo tbng trong luong
nhua.

Chét bd trg va/hodc chit 1am khd phdi hop nhu vay thuong 1a cac mudi da hoa tri
chira: bari, zircon, canxi, bismut, di“)ng, kém, sat, kali, stronti neodim, natri hodc liti
dudi dang cation; va, halogenua, nitrat, sulphat, cacboxylat nhu axetat, etylhexanoat,
octanoat va naphtenat hodc axetoaxetonat dudi dang anion. Cac xa phong kim loai, tan
trong chét két dinh cla ché phdm phu, c6 thé dugc ké @én; vi du v& cac xa phong nhu
vay, ching co thé duoc str dung mot cach riéng biét hodc két hop, bao gdm stronti

octoat, ddng octoat, zircon octoat, k&m octoat va canxi octoat.
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Ngoai cac chit 1am kho nay, ché phim phu c6 thé tuy y chira cac chét tao phirc
ting toc qua trinh 1am khd, vi dy, 2, 2'-bipyridyl va 1,10-phenantrolin. Cac chit tao
phirc c6 thé dugc bd sung v6i lugng nim trong khoang tir 0 dén 3% trong luong, t6t

hon 12 ndm trong khoang 0,1 dén 1,5% trong lugng, tinh theo tdng lugng nhyra.

Céc thanh phan khéc c6 thé c6 mit trong ché phdm phu phu thudc vao tng dung
dy dinh ctia ché phdm. Vi du v& céc thanh phin nay 12 c4c chit chdng ling, chit chong
vong, cic chit khir khi, va cac chit twong ty. Tong luong cla cic chét phu gia khéc
nhau s& thudong khéng qua 5% trong lugng, tinh theo téng trong lwong ctia ché phim
phu.

Céac ché phdm phu theo sang ché c6 thé duge tao mau hoic khdng dugc tao mau
va ¢6 thd duoc st dung 1am chét két dinh, son 16t, 16p phu ngoai, 16p phi md c6 dd
anh bong cao hodc 16p phu mo, 16p phu chéng bén, ddu chung gd, son tudng hodc son
san. Thuat ngit “son” dugc dy dinh khong lam gi6i han pham vi cla sang ché va bao
gbm ca son vecni, men va son bong dé ding trong trang tri hodic cong nghiép, ndi thét
hodc ngoai thit.

Céc nén thich hop c6 thé dugc phi bing ché phim phu c6 thé ty oxy héa theo
sang ché bao gbm gd, nén bing gd (vi du MDF, v6 bao ép véi nhya dinh 1am vat liéu
xdy dung), kim loai, da chét déo va mang chét déo, cic sgi tu nhién va tbng hop, thuy
tinh, gém, vita trat, nhya duong, bé tong, da, giéy, bot, khdi xay va/hodc tAm. Viéc dua
1én cac nén nhu vay c6 thé dugc thuc hién bing phuong phép thong thuong bét ky,
bao gbm trai, nhing, pht chay, phun, phu bang con lan, phu bang tAm phu, in flexo, in
chim, va in phun muyec. Pé phun, c6 thé cin pha lodng thém ché phdm bing dung moi
thich hop (vi du axeton).

Vi du thue hién sang ché

Duéi ddy, sang ché s& dugc minh hoa thém bang cac vi du sau, nhung pham vi
ctia sang ché khéng bi gi6i han & cac vi dy nay.

Thr nghiém

Thoi gian 1am kho dugc dénh gid bang mét trong hai phuong phép sau

Thoi gian hét bam bui va hét dinh
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Pé thir nghiém giai doan 1am kho hét bam bui va hét dinh ctia cac ché phdm phu
dugc diéu ché trong cc vi du nhu duwgc md ta dudi ddy, ché phim nay duoc phu 1én
tAm thuy tinh v6i do day mang u6t 80pm. Céc thir nghiém vé thoi gian 1am kho dugc
tién hanh dugc bd tri cach déu nhau & d6 4m twong ddi (RH) bang 50 (£5)%, nhiét do
bang 23 (£2)°C va téc d6 dong khong khi 0,1 m/giy.

Thoi gian hét bam bui: thoi gian hét bam bui dwoc xac dinh bing cach 1am roi
mdt méu len 1am tir bong (khoang lem’ tic 1 0,1 g) 1én mang dang kho tir khoang
cach 25 cm. Néu méu len 1am tir béng nay c6 thé bay ra khoi nén nay ngay 1ap tirc bsi
mdt ngudi thdi ma khong @ lai len bat ky hodc dAu tich ciia né trén mang nay, thi

mang nay dugc xem 13 hét bam bui.

Thoi gian hét dinh: thoi gian hét dinh dwoc xac dinh bing cach dit mau len lam
tir bong (khoang 1 cm’, 0,1 g) 1én mang dang khd va dit dia kim loai (c6 dudng kinh 2
cm) va sau d6 12 dat mot tai trong 1 kg 1én mau len 1am tir bong nay (trong thoi gian 10
gidy). Néu mau len 1am tir bong c6 thé dugc 14y ra khéi nén nay bing tay ma khong dé

lai len bét ky hodc d4u tich ctia né trén mang nay, thi mang nay dugc xem 14 hét dinh.
Thoi gian 1am kho

Thoi gian 1am khd duoc xac dinh bing cach 1am khd BK trén b ghi BK hodc
Braive (d0 day mang uét, 90 um; ASTM D5895-96). Sau khi phii mang nay 1én thanh
thuy tinh (b6 ghi B.K: 69 x 2,5 cm; bd ghi Braive: 30,5 x 2,5 cm), mdt kim dau to
thing ding, dugc ép 1én bai tai trong 5g, dwgc dit vao mang vira méi duge phi va sau

d6 kéo qua son khd theo hudng song song vGi canh ctia thanh thuy tinh nay.

Ba giai doan cuia viéc 1am kho BK trong thir nghiém nay 1a nhu sau: a) son (u6t)
chay cing nhau (san phing); b) son bt ddu polyme héa nhung dudng dé lai boi kim
nay 14 nhin thdy dwoc hodc c¢6 thé xac dinh duge ddu vét (vét co s6); va, ¢) viéc lam
kho dugc tién hanh dén mirc du dé mang son khong bi kim 1am bat ra (dwoc goi 1a
"thoi gian 1am kho bé mit”.) Trong bang 6 va trén d6, thoi gian 1am kho & budce a, b va
¢ dugc thé hién, & nhiét do 10 hoic 23°C.

Do cing Konig clia cic mang duge danh gid bing cach st dung thir nghiém gidm
1ic theo DIN53157. Mot tAm thuy tinh duoc phii bing mang uét diy 60um, dugc gitt &
nhiét d6 23°C va RH 50% va su ting do ctng theo thoi gian dwoc kiém tra bing con

lic Konig. Thoi gian giao dong giam tir 40 vong ban dau 6° dén 3° dugc do.
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May do d9 béng Novogloss 60 dd (60°) (c6 ban & Rhopoint Instrumentation)
dugc sir dung @& do d6 4nh bong cta ché phim phu va 16p pht dugc tao ra trong cac vi

du. P& do, phuong phap thir nghiém trén co s ASTM D2457 dugc sit dung.

Khi dugc sir dung trong ban mo ta nay: “Mekoxime” 1a metyl etyl ketoxim (c6
ban & Rockwood); TMTACN dugc st dung nhu vay, chit 16ng chira khoang 95%
TMTACN; Chéit 1am khé Sr 13 chéit 1am kho stronti (18%, c6 ban trén thi truong &
Rockwood); va, Chét 1am kh6 Mn 1a mangan octoat chét 1am kho ( 10%, c6 ban trén
thi truong & Rockwood).

Vidul

Dau tién, ché phim co s& duge didu ché theo cac thanh phin va ty 1& (phén trong

lwgng) dugc thé hién trong bang 1 duéi day.

Bang 1
Ché phim A
Phén trong lwvong | Thanh phin
630,0 Alkyt chira ddu mach dai (chiéu dai cta diu 65%)
5429 Nhua phenol (Setal 538)
13,0 Bentonit
30,0 Dau thau dau
192,0 Bot talc
1074,8 Sét oxit chira mica (Portafer AP 75)
13,5 Vita nhom (Stapa 88)
391.,3 Dung moi béo (Shellsol D40)
37,8 Dung méi thom (Shellsol A100)
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Ché phim co s nay dugc tron Mekoxime va céc chét 1am khd Mn va Sr thuong pham.

Sau d6 dung dich TMTACN duoc bd sung vao trong khi khudy, dé tao ra ché phdm

pht nhu dugc x4c dinh trong bang 2 dudi day.

Béang 2
Ché | Chéphidm | Mekoxime | Chétlam | Mn-Chit | TMTACN Mn:
pham A (phin trong kho Sr lam kh (phan trong | TMTACN
phi (phén trong lugng) (phan (phan trong lugng) (T§ 1& mol)
lugng) trong lugng) |
luong)
1* 97,72 0,4 1 0,66 0,22 1:1
2 97,56 0,4 1 0,825 0,22 1,25:1
3 97,39 0,4 1 0,99 0,22 1,5:1
4 97,06 0,4 1 1,32 0,22 2:1

* Vi du so sanh

D0 cing va tinh nang 1am kho cua céc 16p phu nay duoc thé hién trong bang 3:

Bang 3
Ché phdm | Thoigian | Thoi gian lam Do cting Konig (s)
phu 1am kho hét | kho hét dinh
1 nga 7 nga 28 nga
b&m bui (pht) 84 s gay
(phut)

1 130 315 11 26 37

2 110 290 11 28 40

3 110 165 13 30 44

4 150 340 13 33 50
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Mot ché phim co sé B nita dwoc didu ché theo cac thanh phin va ty 18 duge thé

hién trong bang 4:

Béang 4

Ché phdm B

Phén trong luong

Thanh phin

624,0 Alkyt chtra du mach dai (chidu dai ctia dau 67%)
60,0 Chét phan tan

243,0 Natri Kali Nhom oxit Silicat

297,0 Dung mdi béo (Shellsol D40)

990,0 TiO,

205,5 Uretan alkyt

Ché phim co s& ndy dugc tron Mekoxime va cac chét 1am khé thwong phdm Mn

va Sr. Sau d6 dung dich TMTACN dugc bd sung vao trong khi khudy, dé tao ra ché

phim pha nhu duge x4c dinh trong bang 5 dudi ddy (voi lugng tinh theo phén trong
lugng; ty 1€ Mn:TMTACN la ty &€ mol).

Béang 5:
Ché Ché | Mekoxime | Chéitlam | Chitlam | TMTACN Mn:
phim | phim B kho Sr kho Mn TMTACN
phu
5% 96,72 0,4 2 0,66 0,22 1:1
6 96,39 0,4 2 0,99 0,22 1,501
7 96,06 0,4 2 1,32 0,22 2:1
* Vi du so sanh
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Do cig va tinh ning 1am khé cua cac 16p phi niy duoc thé hién trong bang 6

Bang 6
Ché Do anh Thoi gian Thoi gian D9 ciing Konig (s)
phdm phu | bong> | 1am kho hét | 1am kho hét
1 nga 7 nga 28 nga

60°(1 | bambui | dinh (phat) 84y Ay | “onedy
ngay) (phut)

5 41,9 50 230 16 31 48

6 78,9 90 400 15 32 49

7 80,8 130 795 15 32 51

Vidu3

Mot ché pham co s& C nita dugc didu ché theo cac thanh phéan va ty 18 duoc thé hién

trong bang 7
Bang 7
Ché phdm C
Thanh phan
Phén Tén goi M0 ta
trong
lugng
57,3 Setal 270 | Trén co s& diu d4u twong nhya alkyt v6i mach dau dai
SM-70
2 Nuodex Ca | Ca cacboxylat trong dung mdi hitu co (5% trong luong Ca)
5
2 Nuodex Zr | Zr cacboxylat trong dung mdi hitu co (18% trong luong
18 7Zr)
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0,5 Exkin 2 Metyl etyl ketoximin

3,8 Shellsol Diu mé naphta ning da dugc xit 1y bing hydro
D40

0,09 Borchigen | Hdn hop céc chit hoat dong bé mat ludng tinh
911

0,2 Benton SD- | Dan xuét hitu co ciia dat sét bentonit
1

23,7 Tioxit tr 92 | Titan dioxit, rutin

Ché phim co s& nay duogc tron dung méi (ddu mo naphta ning da dugc xir ly bing

hydro), dung dich gbc chtra chit 1am kh6é Mn thuwong phim trong ciing mét dung moi

va dung dich gbc chira dung dich TMTACN trong ciing mdt dung méi, dé tao ra cac

ché phdm phu nhu dwoc x4c dinh trong bang 8 dudi ddy (v6i lugng tinh theo phin
trong luong; ty 1€ Mn: TMTACN la ty 1€ mol)

Béng 8
Ché Ché Dung méi | Chat 1am khé | TMTACN Mn:
phdm phﬁ phidm C Mn TMTACN
8 89,5 10,4 0,05 0,0078 2:1
9% 89,5 10,4 0,05 0,016 1:1
10 89,5 10,5 0,025 0,004 2:1
11* 89,5 10,5 0,015 0,005 1:1

* Vi du so sanh

Do cting va tinh niang 1am kho cua cac 16p phu nay duoc thé hién trong bang 9
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Béang 9
Ché | Lamkho BK | Lam kho BK Db ctimg Konig (s)
p:)l:;n 10°C (¢i®) 23°C (gi%) 1 ngay 7 ngay 14 ngay
8 -85 5,5 12 17 15
9 8,5 5 9 12 13
10 14,5 9,75 12 18 17
11 12,5 8,25 10 15 16

Céc thay dbi va céc cai bién khac nhau so véi cac phuong dn dugce wu tién duge
mé ta trong ban md ta ndy s& tré nén d& hiéu ddi véi ngudi c6 hiéu biét trung binh
trong linh vuc nay. Céac thay d6i va cac cai bién nhu vay c6 thé dugc tao ra ma khong
ndm ngoai pham vi ciia sang ché va khong 1am giam cac vu diém vén ¢6 ctia né. Do
d6, dy dinh ring céc thay dbi va céc cai bién nhu vay déu nim trong pham vi clia cac

diém yéu cau bao hg kém theo.
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YEU CAUBAO HO
1. Chét 1am khé ding trong ché phdm nhwa c6 kha ning tu oxy héa va lam kho bing
khéng khi, trong d6 chét 1am khé nay bao gbm:

a) mudi mangan c6 cong thirc chung Mn**[X],, trong d6 anion X duwoc chon tir
PFq, SbF¢, AsFe, BF4, B(C¢Fs),, CI, Br, I, NOj5, hoic R,COO trong trudong hop
n=2, hoic anion X 1a SO,* trong truong hop n=1, va trong do R, 1a C;-Cy alkyl tuy y
duogc thé bang cac di nguyén tit, Cs-Cyo aryl tuy y dugc thé bang cac di nguyén tu,

hodc goc polyme; va

b) tao ra 1,4,7-triazaxyclononan dugc thé ba 1an & vi tri 1,4,7 (L) trong d6 1,4,7-

triazaxyclononan dugc thé ba 1an & vi tri 1,4,7 (L) ndy c6 ciu trac chung:

%M
NS
R—N N—R,

L |

trong d6 R; 1a C;-Cy alkyl tuy ¥ duoc thé béng cdc di nguyén tr, hodc Cy-Cyy

aryl tuy y duoc thé bang céc di nguyeén tr; va
trong d6 ty 1& mol ctia L:Mn it nhit 1a 1,25:1.
2. Chét lam kho theo diém 1, trong d6 R, 1a C;- C alkyl.
3. Chét 1am kho theo diém 1, trong d6 n=2 va anion X 1a R,COO".

4. Chét 1am kho theo diém 3, trong d6 R, 12 nhém Cy- Cyp alkyl trong d6, nhém alkyl

la mach théng hodc mach nhénh, bdo hoa hodc khong bdo hoa.

5. Chét 1am khé theo didm bat ki trong s6 cac diém tir 1 dén 4, trong d6 ty 1¢ mol
Mn:L 1a nhé hon 20:1.

6. Ché phdm nhwa c6 kha ning tu oxy héa va lam khd bang khong khi, bao gbm:
a) chit 1am kho theo diém 1; va
b) polyme chira cdc nhém béo khoéng bao hoa.

7. Ché pham nhua theo diém 6, trong d6 nhua lam khé duoc chon tir alkyt, polyme

vinyl, nhya polyuretan, nhya si€u phan nhanh va hén hop cta chung.

8. Ché pham nhya theo diém 7, trong d6 ché phidm nhua 13 alkyt.
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9. Ché phim phu chira ché phim nhya theo diém 6.

10. Ché phdm pha theo diém 9, trong d6 ché phim nay c6 thém mdt hoic nhidu chét

bd trg va/hoic chat 1am khé phdi hop vai lugng khong qua 10% trong luong.
11. Phwong phéap phu nén, bao gém céc budc:

phti ché phdm phi theo diém 10 1én nén; va

1am khé ché phdm phti v6i su c6 mit ciia khong khi.

12. Phuong phép theo diém 11, trong d6 budc lam kho dwgc thuc hién & nhiét d6 moi

truong.
13. Nén dugc phi bao gdm nén dwoc phi béi ché phdm pha theo diém 9.

14. Chét 16ng d& phu chtra ché phdm nhya theo diém 7, trong d6 chit 1éng duge chon

tir nhém bao gdm son, chat két dinh, son bong, muc va son vecni.

15. Phuong phéap 1am kho bao gdm budéc lam khd trong khong khi ché phim nhya c6

kha ning tw oxy hoa theo diém 6.

16. Phwong phép theo diém 15, trong d6 1,4,7- triazaxyclononan dugc thé ba lan & vi

tri 1,4,7 (L) ¢6 mét véi lugng sao cho ty 1¢ mol cia L:Mn it nhéit 13 1,5:1.

17. Phuong phép theo diém 15, trong d6 1,4,7- triazaxyclononan dugc thé ba 14n & vi

tri 1,4,7 (L) dugc cung cép v6i lugng sao cho ty 1€ mol cua L:Mn it nhét 1a 1,5:1.
18. Chét 1am kho theo diém 1, trong d6 R 14 metyl.

19. Chét 1am kho theo diém 3, trong d6 R, 13 C4-Cy; alkyl, trong d6 nhém alkyl 1a

mach thing hodc mach nhanh, bdo hoa hogc khong bao hoa.

20. Chét 1am khé theo diém 1, trong d6 ty 1& mol ctia Mn:L nhé hon 10: 1.
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