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O,N

® (0,
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hodc in str dung thuéc nhudém nay.
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Linh vire k§ thuat dwoc dé cap

Sang ché dé cap dén thubc nhudm azo phan tdn va hdn hop cia ching.

Tinh trang k§y thuit ciia sang ché
Thubc nhudém phan tan v6i déc tinh bén mau dugc cai thién, dic biét 1a tinh bén

mau véi viéc gidt, rira 1a c¢6 sy quan tdm gia tang.

Thubc nhudém phan tan c6 thanh phan 2,4,6-di-nitro-halogen diazo (a) thanh
phan ciu trac 13 da dwoc bibt rong rdi va 13 co s& cta cua hau hét cac thubc nhudm
phan tin mau d6 va dic biét 12 mau tim va mau xanh duong va hdn hop st dung céc
thuéc nhudm nay.

NO,

‘O,N N
W\ R .
N—' Thanh phan lién két
Halogen
(a)

Céc thubc nhudm theo (a) va phuong phép didu ché chung 14 da dwoc bibt va
dugc mo ta trong nhiéu patent khac nhau vi du, GB 2030169, DE 4335261, DE
3112427, DE 2818653, WO 2005/056690 hodc EP 0240 902 nhung ¢6 cac thiéu sot vé
céc dic tinh bén mau vé6i anh sang va 4m. Cac thudc nhudm c6 cong thirc (a) trong d6

halogen 12 flo 14 hiém khi duoc minh hoa.

Céc mau thay thé 2,4,5-Dinitro-halogen theo (b) cling da duoc biét dén, vi du,
tr WO 2005/056690 hoac WO 2005/040283. Cung vé6i cac thanh phan lién két dic
bi€t, ching co thé dan dén céc thudc nhudm véi céc dic tinh bén mau duoc cai thién.

NO,

O,N
W\ R .
N— Thanh phan lién két
Halogen

(b)



31736

Mic du véy, c6 nhu cu tim ra cac thuéc nhuém phén tan, ma cho phép viéc
nhudém véi cac dic tinh bén mau dugc cai thién ctia polyeste duoc nhudm hodc hon hop

cuia n6 véi cac loai soi xac nhu xeluloza, nilon, elastan va len.

Ngac nhién 1a da phat hién ra rang 2,4,5-Dinitro-flo-anilin 1am thanh phén thubc
nhudém diazo tao ra thudc nhudém azo phan tan va hén hop ctia ching, cho kha nang
nhudm véi d6 bén mau duoc cai thién, dic biét 1a d6 bén mau véi 4m va anh sang cua
polyeste duoc nhudm hodc hdn hop ctia chung véi cac loai soi khac va thube nhudm
nhudm c6 thém 4i luc cao véi soi ma duoc thé hién & dic tinh tao thanh tét. Khoang 35
nam trudc, mot thanh phan ciia nhom cac hop chit nay, c6 cong thure sau day:

NO,

o, = '
s AQH N—@-H\

F
da duoc boc 10 trong Monatshefte fiir Chemie 111, (1980), p. 529 — 533 14 chét trung
gian trong qua trinh san xuit hop chét, ma duoc st dung cho viéc xac dinh TLC cua céc

phenol.

Bén chit ky thuit ciia sang ché

Sang ché dé cép dén cac thude nhudm c6 cong thire (I) va cac hdn hop cia chiing:

NO,
O,N \
N—K
F X

()
trong do:
X 1a hydro hodc halogen va
K 1a thanh phan lién két thom hoic di vong thom

MO,

va trong d6 thudc nhudm: F 1a khong dugc bao gdm.

T6t hon 1a, K dugc chon tir nhém bao g6m aminobenzen, napht-1-yl, napht-2-yl,

quinolin hogc bat ky hé vong ngung tu di vong N khac, mdi thanh phén c6 thé duoc
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thé hodc khong duoc thé, va géc phenol- hodc naphtol-, mdi gbc c6 thé khong dugc thé

hodc duoc thé.

Thong thuong, cac thue nhudm duoce wu tién khi X khéng phai 14 hydro. Tuy
nhién, tdn tai nhiéu c4u tric dugc uu tién, trong dé X 1a hydro. Do d6, dudi day, khi cac
phuong én dugc uu tién duoc mo ta chi tiét, vi du nhu “X 13 hydro hozc halogen™ hoic
“X la hydro, bromo hoic clo” cum nay d& cap dén tit ca cac nhom phu khac nhau, d6 la
nhom phu voi X 1 hydro, nhém phu véi X khong phai 14 hydro nhung bat ki nhom khac
va nhém phu, trong d6 X 1 bat ky duoc dé cép, vi du halogen.

Duoc uu tién 1a cac thube nhudm cé cong thic (1), trong do:
X la hydro ho#c halogen,
K 14 gbc c6 cong thuc (2)

(2)

trong do doc lap voi nhau
R!1a hydro, C;-Cs-alkyl duoc thé hodc khéng duoc thé, Ci-Cs-alkoxy duoc thé hoic
khong duoc thé, clo, bromo, benzyloxy hodc —O-(CHz)n-A!-Ci-Cs-alkyl,
R? 1a hydro, hydroxyl, Ci-Cs-alkyl khong dugc thé hodc duoc thé, Ci1-Cy-alkoxy khong
duoc thé, clo, bromo, axyloxy, axylamino (vi du NHCO-(CHz)s-A!-Ci-Cs-alkyl) hodc
alkylsulfonylamino (vi du NHSO2-(CHz)s-A!-Ci-Cy-alkyl),
trongdénlatr1 dén4vaAllao, 0-CO, 0-CO-0 hoac CO-0O va
R? va R* 1a C1-Cs-alkyl khong duoc thé hodc duoc thé, phenyl khong duoc thé hoic
duoc thé, benzyl khong dugc thé hodc duoc thé
hodc R! va R? cung nhau tao thanh vong béo, di vong béo, thom c6 5 hosc 6 canh hodc
vong di vong thom,
vong 5 hodc 6 canh 1a khong duogc thé hodc duoc thé.

Céc thubc nhudm, trong d6 X 1a hydro tao thanh mot nhom wu tién cua thubc

nhudém. Céc thubc nhudém, trong dé X khong phai 1a hydro tao thanh nhém duogc vu
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tién khac cta thuéc nhudém. Nhom cling duoc uu tién khac cua thudc nhudm la céc cac

nhom, trong d6 X cu thé 13 14 halogen va Br hoc Cl.

Duoc vu tién hon 14 cac thube nhudém c6 cong thire (I1):

NO,
R
3
O,N N\\ /R
N N
\ 4
F X R

(I
trong do doc 1ap véi nhau
X 1a hydro, clo hoéc bromo,
R' 1a hydro, hydroxyl, Ci-Cs-alkyl, bromo, clo hoic Ci-Cs-alkoxy,
R? 14 hydro, hydroxyl, carboxy, C1-Cs-alkyl, Ci-Cs-alkoxy, halogen, axyloxy,
axylamino (vi du NHCO-C;-Cs-alkyl, NHCO-aryl, NHCO-benzyl) hoic sulfonylamino
(vi du NHSO»-C1-Cs-alkyl),
R3 va R* 1a hydro, Ci-Cq-alkyl, (CHz)n-phenyl, CH,-CH=CH,, (CH),-OH, (CH),-O-
(Ci-C4)-alkyl, (CH2)n-O-phenyl, (CH2)n-O-benzyl, (CH2)n-O-(CH2)m-OH, (CHz)n-O-
(CH2)m-O-(C1-Cs)-alkyl, (CH2)a-O-(CH2)m-O-phenyl, (CHa2)a-O-(CHz)m-O-benzyl,
(CHz2)a-COOH, (CH2)n-COO-(Ci-Cs)-alkyl, (CH2)n-COO-phenyl, (CH2),-COO-benzyl,
(CH2)a-CN, (CH2)n-COO(CH2)m-CO-(C1-Cs)-alkyl, (CH2)n-COO(CH2)m-CO-phenyl,
(CH2)n-COO(CH2)m-CO-benzyl, (CHa2)n-O-CO-(Ci-Cs)-alkyl, (CHz2)n-O-CO-phenyl,
(CH2)n-O-CO-benzyl, = COO-(CHz)w-2-furfuryl, =~ COO-(CHz)-2-dehydropyranyl,
(CH2)m-O-(CH2)n-2-furfuryl, (CHz2)m-O-(CHa)n-2-dehydropyranyl, CHR?-(CHa),-(Ci-
Cs)-alkyl, CHR?-(CHa), phenyl, CHR?-CH=CH,, CHR?-(CH>),-OH, CHR?-(CH2),-O-
(C1-Cs)-alkyl, CHR?-(CH.)p-O-phenyl, CHR?-(CHa),-O-benzyl, CHR?(CH,),-O-
(CH2)m-OH,  CHR?-(CH2)y-O~(CH2)m-O-(C1-Cs)-alkyl, CHR2-(CH2)y-O-(CHz)m-O-
phenyl, CHR?-(CH2)y-O-(CH2)m-O-benzyl, (CHz)n-O-(CHz)p-(CHR2)m-O-(C1-Cay)-
alkyl,  (CH2)n-O-(CHz2)p-(CHR?)m-O-phenyl,  (CH2)a-O-(CHz)p-(CHR?)m-O-benzyl
CHR?-(CH2),-COOH, CHR?-(CH,),-COO-(C1-Cs)-alkyl, CHR?-(CHa),-COO-phenyl,
CHR?(CH2),-COO-benzyl, CHR2-(CH,),-CN, CHR?-(CH2)p-COO(CH2)m-CO-(C;-
Cs)-alkyl, CHR?-(CHa)p-COO(CHa)m-CO-phenyl, CHR?-(CHa)p,-COO(CH2)m-CO-

>
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benzyl, (CH2)a-COO(CHz)p-(CHR?)m-CO-(C1-Cs)-alkyl, CHR?-(CH2),-O-CO-(Ci-Ca)-
alkyl, CHRZ?-(CH,),-O-CO-phenyl, CHR2?-(CH2),-O-CO-benzyl, CHR2?-(CHa),-2-
furfuryl, COO-CHR?-(CH,),-2-dehydropyranyl, CHR2-(CH3),-O-(CHz)s-2-furfuryl,
CHR?-(CHa),-O-(CHa)a-2-dehydropyranyl,

trong do tit ca vong benzyl va phenyl c¢6 thé duoc thé boi Ci-Ca-alkyl, C1-Ci-
alkoxy, halogen, nitro, xyano hodc COOR?
nlaldén4,
mlaldén4va
pla0 dén 3.

Puoc uu tién hon 1a cac thubc nhudm c6 cong thirc (I), trong d6 doc 1ap v6i nhau
X 1a hydro, clo hodc bromo,
R! Ia hydro, metyl hodc metoxy,
R?[a hydro, hydroxy, COOH, COO-C;-Cs-alkyl, Ci-Cr-alkyl, Ci-Cz-alkoxy, clo, bromo,
—NHCO-C-Co-alkyl, -NHCO-aryl, -NHCO-benzyl, -NHSO,-C-Cz-alkyl hoac -
NHSO;-aryl,
R3 va R*1a hydro, Ci-Cz-alkyl, (CHz)-phenyl, CH>-CH=CH,, (CH:)>-O-(C;-C2)-alkyl,
(CH2)2-O-phenyl, (CH2)2-O-benzyl, (CH2)2-O-(CH2)m-O-(Ci-Cz)-alkyl, (CHaz)2-O-
(CH2)m-O-phenyl, (CHz2)2-O-(CH2)m-O-benzyl, (CHz),-COO-(C1-C2)-alkyl, (CHz)n-
COO-phenyl, (CH2)a-COO-benzyl, (CH2)n-CN, (CH2)n-COO(CH2)m-CO-(C1-Cy)-alkyl,
(CH2)n-COO(CH2)m-CO-phenyl, (CH2)r-COO(CH2)m-CO-benzyl, (CHa2)s-O-CO-(C:i-
C2)-alkyl, (CH2)n-O-CO-phenyl, (CH2)s-O-CO-benzyl, COO-(CH2),-2-furfuryl, COO-
(CH2)n-2-dehydropyranyl, (CH2)m-O-(CHa)n-2-furfuryl, (CH2)m-O-(CHa2)n-2-
dehydropyranyl, CHR?.-CH=CH;, CHR?-(CH>),-O-(C;-C,)-alkyl, CHRZ-(CHz)p-O-
phenyl, CHR?-(CHz),-O-benzyl, CHR2-(CH2)p-O-(CHz)m-O-(C;i-Cz)-alkyl, CHR2-
(CH2)p-O-(CHz)m-O-phenyl, CHR?-(CH2),-O-(CHz2)m-O-benzyl, CHR2?-(CH,),-COO-
(Ci-C2)-alkyl, CHR?-(CH2),-COO-phenyl, CHR?-(CH;),-COO-benzyl, CHR?-(CH.),-
CN, CHR?-(CH2),-COO(CH2)m-CO-(Ci-C2)-alkyl, CHR2-(CH2),-COO(CH2)m-CO-
phenyl, CHR?-(CH2),-COO(CHz)m-CO-benzyl, CHR2-(CH,),-O-CO-(Ci-Cy)-alkyl,
CHR?-(CHa)p-O-CO-phenyl hodc CHR?-(CH>),-O-CO-benzyl,
nla 1 hoac 2,

m la 1 hodc 2 va
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pla 0 hodc 1.

Va duoc uu tién nhét 14 cac thude nhudém co6 cong thuc (II), trong d6 doc 1ap voi
nhau
X 14 hydro, clo hoac bromo,
R! 14 hydro, metyl ho#c metoxy,
R? 1a hydro, hydroxy, COOH, COO- (C;-Cz)-alkyl, (Ci-Cz)-alkyl, clo, bromo,
—NHCO-(C1-Cy)-alkyl, -NHS O2-(Ci-C»)-alkyl,
R?vaR*1a hydro, Ci-Cz-alkyl, (CHz)-phenyl, CH,-CH=CH,, (CH2)2-O-(Ci-C2)-alkyl,
(CH2)2-O-phenyl, (CH2)2-O-benzyl, (CH2)2-O-(CHz2)m-O-(C1-Cz)-alkyl, (CH2)a-COO-
(Ci-Cp)-alkyl, (CH2)a-COO-phenyl, (CH2),-COO-benzyl, (CH2)x-CN, (CHz)n-
COO(CH2)m-CO-(C1-Cy)-alkyl, (CH2)x-COO(CH2)m-CO-phenyl, (CHz)a-O-CO-(C;-
Cy)-alkyl, (CH2)»-O-CO-phenyl, COO-(CHz)n-2-furfuryl, (CH2)m-O-(CHz2)n-2-furfuryl,
CHR?(CHz),-COO-(C1-Ca)-alkyl, = CHR?-(CH2)-O-(Ci-Cz)-alkyl, = CHR2-(CHa),-
COO(CH2)p-CO-(C1-Ca)-alkyl, CHR?*-(CH2),-COO(CH2)m-CO-phenyl, CHR?-(CH>),-
0-CO-(C1-Ca)-alkyl hodc CHR?-(CH,),-O-CO-phenyl,
nla 1 hoac 2,
mla [ hodc 2 va

pla 0 hodc 1.

Phuong an duoc uu tién khac theo sang ché 1a cac thuéec nhudm cé cong thirc

(I1D):
NO,
R1
3
O,N N R
N N
F X R*
HN

trong do doc 14p véi nhau

X 1a hydro, clo hodc bromo,

R! 1a hydro, C;-Cs-alkyl, bromo, clo hozc Ci-Cq-alkoxy,
R® 13 hydro hoac Ci-Cs-alkyl,
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R?va R*la hydro, Ci-Cs-alkyl, (CHz)s-phenyl, CHo-CH=CHa, (CH2)»-OH, (CH2)x-O-
(C1-Cq)-alkyl, (CHz2)n-O-phenyl, (CH2)n-O-benzyl, (CH2)n-O-(CH2)m-OH, (CH2)s-O-
(CH2)m-O-(Ci1-Ca)-alkyl, (CH2)n-O-(CH2)m-O-phenyl, (CH2)y-O-(CHa2)m-O-benzyl,
(CH2)n-COOH, (CH2)n-COO-(C1-Cs)-alkyl, (CH2):-COO-phenyl, (CH2),-COO-benzyl,
(CH2)n-CN, (CH2)n-COO(CH2)m-CO-(C1-Cyq)-alkyl, (CHz2)n-COO(CH2)m-CO-phenyl,
(CH2)n-COO(CH2)m-CO-benzyl, (CHa2)a-O-CO-(C1-Cs)-alkyl, (CHz2)s-O-CO-phenyl,
(CH2)n-O-CO-benzyl, = COO-(CHa)s-2-furfuryl, =~ COO-(CHa)n-2-dehydropyranyl,
(CH2)m-O-(CHz)n-2-furfuryl, (CH2)m-O-(CHa)n-2-dehydropyranyl CHR2-(CHa)p-(Ci-
Cs)-alkyl, CHR?-(CHa)p-phenyl, CHR?>-CH=CH,, CHR?-(CH,),-OH, CHR2-(CH_>),-O-
(Ci-Cs)-alkyl, CHR?-(CHa),-O-phenyl, CHR?-(CHa),-O-benzyl, CHR2-(CH>),-O-
(CH2)m-OH, CHR?-(CH2)y-O-(CH2)m-OH, CHR2-(CH2)p-O-(CHz2)m-O-(Ci-Cas)-alkyl,
CHR?-(CHa)p-O-(CH2)m-O-phenyl, CHR?-(CHa),-O-(CHa)m-O-benzyl, CHR?-(CHa),-
COOH, CHR?-(CH),-COO-(Ci-C4)-alkyl, CHR?-(CH2),-COO-phenyl, CHR?*(CHa),-
COO-benzyl, CHR?*(CH2),-CN, CHR?-(CH2),-COO(CH2)m-CO-(C1-Ca)-alkyl, CHR?-
(CH2)p-COO(CH2)m-CO-phenyl, = CHR?-(CH2)p-COO(CH2)m-CO-benzyl,  (CHz)u-
COO(CHa)p-(CHR?)m-CO-(Ci1-Ca)-alkyl, (CHaz)s-O-(CHz)p-(CHR?)m-O-(Ci-Ca)-alkyl,
(CH2)n-O-(CH2)p-(CHR?)m-O-phenyl, (CHa2)s-O-(CHa2)p-(CHR?)n-O-benzyl, CHR-
(CHz)p-O-CO-(Ci-Cy)-alkyl, CHR?-(CHa)p-O-CO-phenyl, CHR?-(CH,),-O-CO-benzyl,
COO-CHR?-(CHy)p-2-furfuryl, COO-CHR?-(CH,),-2-dehydropyranyl, CHR?(CH,),-
O-(CHz)n-2-furfuryl hodc CHR?-(CHa)p-O-(CHz)-2-dehydropyranyl,

trong d6 tat c vong benzyl va phenyl c6 thé duoc thé bsi (Ci-Ca)-alkyl, (C1-Cy)-
alkoxy, halogen, nitro, xyano hoic COOR?,
nlal dén4,
mla1dén4 va

pla0dén 3.

Con duoc uu tién hon 1a cac thudc nhudm céd cong thue (III), trong do doc 14p
vé1 nhau
X 1a hydro, clo hodc bromo,
R! 12 hydro, metyl hoic metoxy,
R° 1a metyl hoic etyl,



31736

R3 vaR*1a hydro, Ci-Cz-alkyl, (CHz)-phenyl, CH.-CH=CH;, (CH)-O-(C:i-C»)-alkyl,
(CHz)2-O- phenyl, (CHz)-O-benzyl, (CHa)-O-(CHa)m-O-(C1-Ca)-alkyl, (CHaz)-O-
(CHz)m-O-phenyl, (CH2)p-O-(CHz)m-O-benzyl, (CHa)n-COO-(Ci-C2)-alkyl, (CHz)a-
COO-phenyl, (CH2)n-COO-benzyl, -(CHz2)a-CN, (CH2)r-COO(CH2)m-CO-(Ci1-Cz)-
alkyl, (CH2)a:~COO(CH2)m-CO-phenyl, (CH2),-COO(CHa)m-CO-benzyl, (CH2)»-O-CO-
(C1-Co)-alkyl, (CHa2)s-O-CO-phenyl, (CH2)s-O-CO-benzyl, COO-(CHaz)x-2-furfuryl,
COO-(CHy)n-2-dehydropyranyl, (CH2)m-O-(CHz)n -2-furfuryl, (CH2)m-O-(CHz)n -2-
dehydropyranyl, CHR?>-CH=CH;, CHR?-(CHa),-O-(Ci-C»)-alkyl, CHR?-(CH.),-O-
phenyl, CHR?-(CHa)p-O-benzyl, CHR?-(CHa)p-O-(CHa)m-O-(Ci-Cs)-alkyl, CHR2-
(CH2)p-O-(CHy)m-O-phenyl, CHR2-(CHa)p-O-(CHz)m-O-benzyl, CHR?-(CHz),-COO-
(C1-Ca)-alkyl, CHR?-(CH2),-COO-phenyl, CHR?-(CHa),-COO-benzyl, CHR?-(CH2),-
CN, CHRZ-(CHz)p-COO(CHy)m-CO-(C1-Ca)-alkyl, CHR2-(CH,),-COO(CHz)m-CO-
phenyl, CHR?-(CHz)p-COO(CHa)m-CO-benzyl, CHR2-(CHz),-0-CO-(Ci-Ca)-alkyl,
CHR2-(CHz),-O-CO-phenyl hoic CHR?-(CH),-0-CO-benzyl,

nla 1 hoac 2,

mla 1 hodc 2 va

pla 0 hodc 1.

Con duoc uu tién hon 1a cac thude nhudém cé cong thirc (II), trong d6 doc 18p
v6i nhau
X 14 hydro, clo hodc bromo,
R! 14 hydro, metyl hodc metoxy,
R’ 1a metyl,
R3 vaR*1a hydro, Ci-Cz-alkyl, (CHz)-phenyl, CH>-CH=CHa, (CH2)2-O-(C:-Cz)-alkyl,
(CHa)2-O-phenyl, (CH2)2-O-benzyl, (CH2)2-O-(CHz2)m-O-(Ci-Cz)-alkyl, (CH2)»-COO-
(Ci-Cy)-alkyl, (CH2)a-COO-phenyl, (CH2):~COO-benzyl, (CH2)»-CN, (CH2)n-
COO(CH2)m-CO-(C1-Cy)-alkyl, (CHz2),-COO(CH2)m-CO-phenyl, (CH2)n-O-CO-(Ci-
C2)-alkyl, (CH2)n-O-CO-phenyl, COO-(CHa)n-2-furfuryl, (CH2)m-O-(CHaz)n-2-furfuryl,
CHR2-(CH>),-COO-(C1-Cp)-alkyl, = CHRZ?-(CH>)-O-(Ci-Cz)-alkyl,  CHR2-(CHa)p-
COO(CH2)p-CO-(C1-Ca2)-alkyl, CHR?-(CH2)p-COO(CH2)m-CO-phenyl, CHR?*-(CHa),-
0-CO-(Ci-C»)-alkyl hodc CHR2-(CHa),-O-CO-phenyl,

nla 1 hoac 2,
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m la 1 hodc 2 va

pla 0 hodc 1.

Sang ché con d& xut quy trinh diéu ché cac thudc nhudém cé cong thirc (I) va cac
hdn hop ctia chung, quy trinh nay bao gdm cac budc:
a) diazo hoa cac hop chét sau:

NO, NO,
O,N NH, O,N NH

F F X

(V) V)
trong d6 X 1a duoc xéac dinh nhu trén va

b) tao lién két mudi diazoni thu dugc & budc a) véi cac hop chét co cong thirc (2).

Su diazo hoa hop chét c6 cong thirc (IV) va (V), co thé duoc thuc hién mot cach
tuong mg bang cac phuong phap diazo hoa da biét boi nguoi 6 trinh d6 trung binh
trong linh vuc, t6t hon la bang cach st dung natri nitrit hogc axit nitrosylsulfuric trong
mdi trudng axit st dung cac axit vo co nhu axit clohydric, axit sulfuric hodc axit
phosphoric hoac hdn hop cia chung hodc cac axit hitu co nhu axit axetic hodc axit
propionic hozc hdn hop cua ching. Tuong tu, hdn hop clia céc axit vo co co thé duoc

stir dung theo céch c6 loi.

Phan tng lién két ctia c4c mubi diazoni thu dugc bing cach diazo hod hop chat
¢6 cong thie (IV) hogc (V) 1én hop chét c6 cdng thic (2) c6 thé duogc thyc hién bang
cac phuong phap da biét.

Céc hop chét c6 cong thirc (2) 1a da duoc biét va co sén trén thi truong hodc co
thé duoc tdng hop bang cac phan mg héa hoc thong thuong da biét boi nguoi c6 hiéu
biét trung binh trong linh vuc nhu cac phuong phap bdc 16 trong céc tai liu bach khoa
héa hoc nhu Encylobedia of Industrial Chemistry ctia Ullmann, Houben-Weyl, céc tai

liéu khoa hoc va nhiéu patent khac.

-10-
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Theo phuong phap twong tu, tét ca cac chét duoc sir dung trong sang ché c6 thé

duoc tdng hop nhu duoc mé ta.

Cac thudc nhudm theo sang ché c6 thé duoc sir dung mét minh hodc & dang hdn

hop voi cac thudc nhudm khac theo sang ché va/hodc cac chat khac.

Do do, ché phém héa hoc chira mét hodc nhiéu thudc nhudém nhu duge mo ta trén

day cling la mdt khia canh cuia sang ché.

Ché phém héa hoc chira hai hodc nhiéu thudc nhuém nhu dugc md ta trén day

tao thanh khia canh duoc uu tién khac ciia sang ché.

Khi thudc nhuém hoac hdn hop thudc nhudm theo sang ché duoc sir dung trong
nhudm, thudc nhudém/hdn hop thube nhudém duoc phan tan trong méi trudng nude bang
cac tic nhan lam phén tan va tic nhin lam w6t theo cach thong thuong dé tao thanh bé

nhuém d€ nhuém hodc in ho in dé in vat lidu dét.

Do d6, dich phan tan chira nuéc d& nhudém chira thude nhudém hoc thubc nhudém
hozc hdn hop thude nhudém nhu duoc mé ta trén ddy tao thanh mét khia canh ctia sang

cheé.

M@ ta chi tiét sing ché

Céc vi du dién hinh v& tac nhan phén tan la lignosulfonat, naphtalen sulphonic
axit/ngung tu formaldehyt va phenol/cresol/axit sulfanilic/ngung tu formaldehyt, cac vi
du dién hinh vé tac nhan lam uét 13 alkyl aryl etoxylat, ma c6 thé duogc sulfonat hoa hoac
phosphat hoa va vi du dién hinh vé cac thanh phan khéac, ma c6 thé co mit 14 cac mudi
v0 ¢0, cac tac nhan khir bui nhu dau khoang hodc nonanol, cac chat long hitu co va cac
chat dém. Céac tac nhan phan tan c6 thé c6 mit tir 30 dén 500% dua trén khbi luong ctia
thuéc nhudm/hdn hop thudc nhudém. Cac tac nhan khir bui c6 thé duoc sir dung véi

luong tir 0 dén 5% dua trén khéi luong ctia thube nhudém/hdn hop thudc nhudm.
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Cac thudc nhudm va hdn hop cac hdn hop thude nhudm theo sang ché la dac biét
thich hop dé nhudm va in cac vat liéu ky nudc, cac san phdm nhudm va in thu duoc ¢6
tinh chit dang quan tdm 14 mau séc déng déu va bén mau cao khi giit nhiéu 1an bang
nudce s6i. Cac ddc tinh ddng cht ¥ bao gdm tinh bén voi gijit rira va tiép xuc tbt, va ca
céc déc tinh tich tu mau tuyét voi, ddc biét 1a trén vat liéu polyeste va vt liéu polyeste-

elastan.

Do d6, séng ché cling dé xuat viéc sir dung thudc nhudm va cac hdn hop thube
nhudém theo sang ché dé nhudm va in cac vat lidu ky nudc, va d& xuit cac phuong phap
nhudm hodc in cac vét liéu ndy trong cac quy trinh thong thuong, trong d6 hdn hop

thudc nhudém theo sang ché dugc sit dung lam chit mau.

Céc vt liéu ky nudc @8 cap trén day c6 thé co ngudn gbc tdng hop hodc ban téng
hop. Céc vét liéu thich hop bao gém, vi dy, xenluloza axetat bac hai, xenluloza triaxetat,
polyamit, polylactit va, cu thé 13, cac polyeste khdi luong phén tir cao. Céc vt liéu tao
thanh tir cac polyeste khéi luong phan tir cao cu thé hon 1a cac vat liéu dua trén
polyetylen terephtalat hodc polytrimetylen terephtalat. Ciing duoc du tinh 14 cac loai vai
pha nhu, vi du; polyeste-bong hodc polyeste-elastan. Céc vt liéu tong hop ky nudc c6
thé & dang mang hozic dang tAm hoic c6 cdu truc dang nhu soi va c6 thé da duoc xtt 1y,
vi dy, thanh c4c so1 hodc thanh vat liéu dét kim. Puogc uu tién 1a cac vat liéu soi dét, ma

cling co the & dang, vi du, vi soi.

Viéc nhudm theo nhu dé xuét ciia sang ché c6 thé duoc tién hanh theo cach thong
thuong, tot hon néu thude nhudém duoc str dung & dang phén tan trong nudc, tuy y voi
su ¢6 mit ctia chat mang, & nhiét d6 tir 80 dén khoang 110°C, theo quy trinh x4 ho#c
quy trinh HT trong ndi hdp nhudm & nhiét do tir 110 dén 140°C, ciing c6 thé theo quy
trinh duoc goi 1a quy trinh ¢b dinh nghiét, trong do vai duoc phét dung dich nhudém va
sau do ¢d dinh & nhiét d§ khoang tir 180 dén 230°C.

Viéc in cac vt liéu néu trén c6 thé duoc thuc hién theo cach d3 iét bang cach két

hop cac hon hop thu6e nhudm theo sang ché trong hd in va xtr ly vai duoc in v6i hdn
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hop nay dé c6 dinh thudc nhudm, tuy ¥ voi sy c6 mat cia chit mang, & nhiét do tir 180

dén 230°C, v6i hoi HT, hoi duoc diéu 4p hodc gia nhiét kho.

(1)

(i1)

(iii)

(iv)

(v)

(V1)

Cac diéu kién ciia quy trinh thich hop c6 thé duoc chon tir:

nhudém x4 & pH tir 4 dén 8,5, & nhiét d6 tir 125 dén 140°C trong tir 10 dén 120
phit va trong diéu kién ap suét tir 0,1 dén 0,2 Mpa (1 dén 2 bar), chit chelat hoa
tly ¥ c6 thé duoc thém vao;

nhudm lién tuc & pH tir 4 dén 8,5, & nhiét do tir 190 dén 225°C trong tir 15 giay
dén 5 phut, chét trc ché su di dong c6 thé tiy v duoc thém vao;

in tryc tiép & pH tir 4 dén 6,5, & nhiét do tir 160 dén 185°C trong khoang tir 4 dén
15 phut trong dong hoi nhiét d6 cao, hodc & nhiét d6 tir 190 dén 225°C trong
khoang tir 15 gidly dén 5 phut dé c6 dinh bing nung v6i gia nhiét kho hosc & nhiét
do tir 120 dén 140°C va 0,1MPa dén 0,2MPa (1 dén 2 bar) trong khoang tir 10
dén 45 phut trong dong hoi didu ap, cac tac nhan lam uét va chat lam dic (nhu
alginat) v6i luong tir 5 dén 100 % theo khdi luong ctia thude nhudm co thé tiy y
duoc thém vao;

in x4 (bdng cach don thudc nhudm 18n trén vat liéu dét, lam kho va in dé 1én) &
pH tir 4 dn 6,5, cac chét uc ché su di dong va cac chat lam dic c6 thé tiy ¥ duoc
thém vao;

nhudm bang chét mang & pH tir 4 dén 7,5, & nhiét d6 tir 95 dén 100°C sir dung
chit mang nhu metylnaphtalen, diphenylamin hodc 2-phenylphenol, cac chit
chelat héa c6 thé tily v dugc thém vao; va

nhudm & diéu kién khong khi v6i axetate, triaxetat va nilon & pH tir 4 dén 7,5, &
nhiét do khoang 85°C dbi voi axetat hodc ¢ nhiét d6 khoang 90°C dbi véi triaxetat
va nilon trong khoang tir 15 dén 90 phut, cac chit chelat hoa cé thé tuy y duoc

thém vao.

Pé dung trong céac dich nhudm long, cdc dém léng hoic hé in, cac hdn hop thude

nhudm theo sang ché 1a ¢ trang thai chia nho rat min. Su chia nhé min cua cac thudc

nhudém duoc thuc hién theo cach da biét thuc té bing cach tao hd chiing véi cac chét

phan tan trong moi trudng 16ng, t6t hon 1a nudce, va cho hdn hop chiu luc cit, cac hat

thudc nhudém ban dau c6 mat bi nghién vun vé theo cach co khi dén mirc do sao cho
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ving bé mat cu thé t6i wu thu dugc va sy dong cin ciia thubc nhudm 1a cuc ky thap.
Diéu ndy duoc thuc hién trong cic may nghién thich hop, nhu nghién bi hodc nghién
cét. Kich thudc hat ctia thue nhudm thuong nim trong khoang 0,1 va 5 pm, tét hon la

khoang 1 pm.

Cac chét phan tan cac chat phan tan dugc st dung trong budc nghién c6 thé 1a
khong ion hosc anion. Céc chét phan tan khong ion 13, vi du, cac san phim phan tng
cta cac oxit alkylen, nhu, vi du, etylen oxit hodc propylen oxit, voi cac hop chét alkyl
héa dugc, nhu cac ruou béo, cac amin béo, cac axit béo, cac phenol, cac rugu phenol va
cac carboxamit. Cac chdt phan tan anion 13, vi du, lignosulfonat, alkyl- hoac

alkylarylsulfonat hodc alkylaryl polyglycol ete sulfat.

Doi véi phan 16n tmg dung, cac dang diéu ché thudc nhudém thu duge theo cach
nay 1a c6 thé rot duoe. Do do, trong cdc truong hop nay, c6 cac gidi han vé& ham luong
thube nhudém va ham luong chét phan tan. Thong thuong, dich phan tan duoc diéu chinh
dén ham luong thubc nhudém 1én dén 50% theo khbi luong va ham luong chét phan tan
1én t6i khodng 25% theo khdi luong. Vi céc li do vé kinh t&, ham lwong thudc n huém

thuong khong duéi 15 % theo khéi luong.

Dich phan tén cling c6 thé chtra cac chit phu tro khac, vi du 12 cac chdt ma hoat
dong la tac nhén oxy hda, nhu natri m-nitrobenzensulfonat, vi du, ho#c tac nhan diét
nim, nhu natri o-phenylphenoxide va natri pentaclophenoxit, vi du, va cu thé hon 1a cac
tac nhan duoc biét dén la "chét cho axit", nhu butyrolacton, monocloaxetamit, natri
cloaxetat, natri dicloaxetat, mudi Na cta 3-clopropionic axit, monoeste cua axit sulfuric
nhu lauryl sulfat, vi du, va ca este sulfuric ctia cbn etoxylat hoa va cdn propoxylat hda,

nhu, vi du, butylglycol sulfat.

Dich phan tan thudc nhudém thu duge theo cach nay c6 thé duoc sir dung voi uu

diém rat 1on dé tao thanh cac dich nhudém léng va cac hd in.

C6 céc linh vuc st dung nhét dinh trong d6 cac ché phdm dang bot dugc wu tién.

Céc bot ngay chira thudc nhudém, cac cht phan tan, va cac chat phu tro khac, nhu chét
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lam uét, chat oxy hoa, chit bao quan, va chat chong bui, vi du, va "chat cho axit” néu

trén day.

Mbt phuong phap san xuét cac ché phim thudc nhudm & dang boét dugc uu tién
bao gdm budc tach chat long tir dich phan tan thudc nhuém long duoc mo ta trén day,
bang cach, vi dy, 1am khd chan khong, lam dong khé, hoic bang cach lam khé trén may

sdy dang tréng, nhung vu tién 13 siy phun.

Cac dich nhudm léng duoc san xuat bang cach pha lodng luong cén thiét cuia ché
phém thudc nhudm duoc mé ta trén day voi moi truong nhudm, tét hon 12 véi nuéc, dén
muc dd nhu dé tao ra ty 1€ dich long 12 5:1 dén 50:1 ¢é nhudém. Ngoai ra, cac dich Iong
thuong duoc tron véi cac chat hd tro viéc nhudm khac, nhu céc chat phan tan, cac tac
nhén lam uét, va cac chét hd tro 1am cb dinh. Céc axit hitu co va vo co nhu axit axetic,
axit suxinic, axit boric hogc axit phosphoric duge thém vao dé didu chinh do pH trong
khoang tir 4 dén 5, uu tién 14 4,5. Tét hon néu dém pH duoc thiét lap va duoc bd sung

vO1 luong du ciia hé dém. Mot hé dém c6 loi 1a, vi dy, hé axit axetic/natri axetat.

Khi hdn hop thudc nhudém 1a dé sir dung trong viéc in vat lidu dét, luong can thiét
ctia cc ché phdm thudc nhudm néu trén day duoc nhao tron theo cach thong thuong véi
cac chét lam dic, nhu cac alginat cua kim loai kiém hodc chat tuong tu, vi duy, va, tly y
1, véi cac chat phu gia bd sung, nhu cac chét gia tdc cé dinh mau, cac tac nhan lam uot,

va cac tac nhan oxy hoa, vi du, dé tao thanh cac hd in.

Sang ché cling d& xuAt muc dé in kg thuat sé vat lidu dét bang quy trinh in phun,

chtra hdn hop thude nhudm theo sang ché.

Muc in theo sang ché tét hon la chita nuéc va chira cac hdn hop thudc nhudém
theo sang ché véi luong, vi dy, 0,1 % dén 50 % theo khéi luong, tét hon 1a vai luong 1a
1 % dén 30 % theo khdi lugng, va tét hon nita & véi luong 14 1 % dén 15 % theo khédi
luong, dua trén téng khdi luong muc in. Ngoai ra, chiing con chira chit phén tan véi
luong cu thé tir 0,1 % dén 20 % theo khéi luong. Cac chét phén tan thich hop 1a ngudi

co hi€u biét trung binh trong linh vuc, 13 ¢6 sin trén thi truong, va bao gom, vi du, cac
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lignin duoc sulfonat hoa hodc duoc sulfometylat hoa, cic san phdm ngung tu cia cac
axit sulfonic thom va formaldehyt, san phdm ngung tu ctia phenol duoc thé hoic khong
duoc thé va formaldehyt, polyacrylat va cac copolyme tuong tng, polyuretan duogc cai
bién va san phim phan tng cua alkylen oxit véi cac hop chét alkylat héa duoc, vi du

ruou béo, amin béo, axit béo, carboxamit va phenol duoc thé hoic khong duoc thé.

Muc theo sang ché c6 thé chira thém cac chat phu gia théng thuong, vi du, céc
chit didu chinh d6 nhot dé thiét 1ap d6 nhét trong khoang tir 1,5 dén 40,0 mPas & nhiét
do trong khoang tir 20 dén 50°C. Muc duoc uu tién c6 do nhét 1a 1,5 dén 20 mPas, va

muc dac biét duoc uu tién co d6 nhot 1a 1,5 dén 15 mPas.

Céc chét didu chinh d6 nhdt thich hop bao gdm, vi du nhu cac chét phu gia luu
bién, nhu polyvinylcaprolactam, polyvinylpyrolidon va cic copolyme ctia chung,
polyete polyol, cac chat lam dic lién hop, polyuré, natri alginat, cac chit galactomannan

duoc cai bien, polyeteuré, polyuretan, va cac xeluloza ete khong 1on.

Muc c6 thé chira thém cac chét phu tro thong thudng, nhu cac chat e ché su sinh
trudng cua ndm va vi khuan, vi du, voi luong 12 0,01 % dén 1 % theo khbi lugng, dua

trén tong khéi luong ctia muc.

Téng quan vé cac chit phu tro ctia ché pham hodc phu tro in thich hop nay duoc

néu chi tiét hon, vi duy, trong EP 1 735 385.

Trai voi viée in vat 1iéu dét thong thuong, khi muc in chira cac chit hoa hoc can
thiét, trong phuong phap in k¥ thuat s hoic in phun, cac chit phu trg phai duoc ap dung

do1 voi nén 1a vat liéu dét & cac bude xir Iy so bo riéng biét.

Céc thude nhudm ciing co thé dugc ap dung voi cac vat liéu dét sir dung cacbon
dioxit siéu téi han, trong trudng hop do cac tac nhan tao ché pham thudc nhudém c6 thé
tuy y duoc luoc bo. |

Vit lidu dét tong hop tt hon 1a co thé duoc chon tir polyeste thom, dic biét la
polyetylen terephtalat, polyamit, dac biét 1a polyhexametylen adipamit. Xeluloza axetat,
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xenluloza triaxetat, va cac vat liéu dét tu nhién, dic biét la cac vat liéu xenluloza va len
ciing ¢6 thé duoc lya chon. Vat 1iéu dét duoc dic biét uu tién 1a polyeste thom hogc hdn
hop soi ctia né véi soi ctia bat ky vat liéu dét nao da néu. Hon hop soi duoc dic biét uu
tién bao gdm hdn hop ciia polyeste-xenluloza, nhu polyeste-bong, va polyeste-len. Cac
vat liéu dét hodc hdn hop ctia n6 co thé & dang soi, sgi long, soi chi hodc vai dét hodc

dét kim.

Cu thé 13, trong s6 cac soi polyeste, khong chi cac soi polyeste thong thuong (cac
s0i c6 d0 manh théng thuong) nhung ciing gdm cac sgi ¢d micro (cac soi c6 dd manh
nhd, do manh nho hon 0,6) co thé duoc st dung lam cac sgi ma co thé duoc nhudm mot

cach thanh cong bang hén hop thudc nhudm theo sang ché.

Nhin chung, t4t ca céc loai si ¢ thé duge nhudm va do d6 soi va hén hop chira
s¢1 nay duoc chon tir nhém bao gém: vat lidu soi tdng hop, vat liéu nilon, nilon-6, nilon-
6.6 va so1 aramid, soi thuc vat, soi tir hat, bong, bong hitu co, bong gao, xo dira tir vo
dira; soi libe, soi lanh, soi gai dau, soi day, so1 cdy dam but, soi gai, soi may; soi tir 1a
cdy, so1i cdy xizan, soi cdy thua soi, soi tir cdy chudi; soi tir than/cubng/vo thuc vat, soi
tur tre; so1 tir dong vat, len, len hitu co, to lua, len casomia, len 16ng alpaca, vai ni angora,
soi tlr 16ng angora cling nhu vt liéu 16ng va da; soi duoc san xudt, duoc tai tao va tai
ché, soi xenluloza; soi giéy, so1 xenluloza dugc tai tao, soi to nhin tao vitcd, soi axetat
va triaxetat, va soi Lyocell chira hn hop thudc nhuém nhu dugc mé ta trén day ¢ dang

duoc lién két vé mit hoa hoc va/hodc vét Iy tao thanh khia canh khac ctia sang ché,

Céac vi du dudi day nhim muc dich minh hoa sang ché. Cac phén va cac phin
tram la theo khdi luong trir khi duoc chi ra khac. Méi lién hé gitta cac phan trong luong

va cac phan thé tich 1a kg trén lit.

Vi du thwe hién sang ché
Hop chét trung gian 1:
192 ml (2 mol) cua m 3-Flo-anilin dugc thém vao 200 ml Toluidin va khudy.
Hon hop duoc gia nhiét dén 50°C va 203 ml (2,1 mol) axetanhydrit dugc thém
vao trong khi nhiét d6 dwoc gitt & 50 dén 60°C. Sau 2 gi¢y, hén hop duoc cho bay hoi
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trong chan khong. San pham con lai duoc tron véi 1000 ml nudc lanh, loc va 1am kho

trong chan khéng, tao thanh 292 g chét trung gian 1

H

N
Q y—cr,
F @)

Chét trung gian 1

Chét trung gian 2:

137,9 g (0,9 mol) chét trung gian 1 dwoc thém tir tir vao hon hop ciia 259 g HNO;
va 630 g HoSO4 & - 5 dén 0°C. Hon hop dugc khudy & 0 dén 5°C trong 1 gio va sau do
thém vao hdn hop duoc khudy gdm 4 1 nudc da/nudc, phan tach bing cach loc va lam

khé trong chan khong tao thanh 140 g chét trung gian 2

NO,
H
O,N N
J—CH,
F O
Chét trung gian 2

Chét trung gian 3:
140 g chét trung gian 2 dugc thém vao 545 ml 50 % H2SO4 va dun trong 3 gio
dén 100°C trong khi khuéy. Hon hop duoc thém vao 51 nudc da/nude, duge phéan tach

bang cach loc va 1am kho trong chén khong tao thanh 107 g chét trung gian 3

NO,
O,N NH,
F
Chét trung gian 3

Phuong phap téng hop thay we cno cnat wung gian 3 duoc thé hién duoi day:
(Organic Letters, 14(10), 2504-2507; 2012 / Journal of Organic Chemistry, 27, 1910-
11; 1962 / Bioorganic & Medicinal Chemistry Letters, 21(14), 4189-4192; 2011)
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o,N O,N O,N
NaF or KF NH,OH
cl NO, : F NO, F NO,
Dung mo1
Cl F NH,
Chét trung gian 3
Hop chit trung gian 4:

38,8 g (0,193 mol) chat trung gian 3 duoc hoa tan trong 200 ml axit axetic va 40
ml 37% HCI duogc thém vao. Hon hop duoc khudy & 25°C va 21 ml H20s 35 % duoc
thém tir tir vao. Hon hop nay duoc khudy & 25 dén 30°C trong 3 ngay va sau do duoc
rét vao 1000 ml nudc da/nude, duoc phén tich bang cach loc va 1am khé trong chén

khong tao thanh 39,5 g chét trung gian 4

NO,
O,N NH,
F Cl
Chét trung gian 4

Chét trung gian 5

38,8 g (0,193 mol) chét trung gian 3 dugc hoa tan trong 200 ml axit axetic va
11,6 ml brom (0,22 mol) duoc thém tir tir vao & 25°C. Hon hop nay duoc khudy & trong
3 ngay & 25 dén 30°C va sau d6 duoc rét vao 1000 ml nude da/nuéc, dugc phéan tach

bing cach loc va lam kho trong chan khong tao thanh 48,1 g chat trung gian 5.

NO,
O,N NH,
F Br
Chét trung gian 5

Céc thanh phan tao lién két (K) / (2) va (2a)

-19-



31736

R
3
/R
N
\R4
HN
=
O (2a)

Déi voi cac thube nhudém phan tan da duoc biét dén mét cach rong rai va duoc
mo ta trong tai liéu bach khoa hoa hoc nhu Encylobedia of Industrial Chemistry ciia
Ullmann, Houben-Weyl, céc tai liéu khoa hoc va céac patent khac. Do do, phuong phap

tong hop chi tiét chi dduwowjc dua ra dbi véi mot sb thanh phan tao lién két.

Chét lién két 1:

80 g bot Zn dugc hoat héa bang cach khudy né trong nude Hel 5%, dugc loc va
rira vo1i nudce. 54 g (0,3 mol) 3-amino-4-metoxyaxetanilit duoc khudy trong 250 ml axit
axetic va 25 ml nude va 35,2 g (0,3 mol) metyaxetoaxetat (CH3COCH2COOCH3). Thém
b6t Zn duoc hoat hoa vao hén hop nay ¢ 25°C. Téng nhiét do sau khi phan tmg bat dau
va git & 80 dén 90°C trong 12 g10. Axit axetic dugc cho bay hoi trong chan khong va
300 ml nu6e va 300 ml CH2Clz duge thém vao. P pH duoc diéu chinh dén 7 véi dung
dich amoniac va 2 pha duoc tron k¥, sau budc phan tach pha, pha hitu co duoc tach ra.

Pha nuéc dugc chiét véi 100 ml CH2Cl, va ca pha hitu co duoc két hop, duoc
rira bang nudc va lam khé véi MgSOs va lam bay hoi trong chén khong thu duoc 39,2
g chat lién két 1

O—CH,
H
N
HN H3C>§>‘O\
CH, O  CH,

Chét lién két 1

Thudc nhudém vi du 1:

Diazo hoa:
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8,8 g chét trung gian 3 duoc tron véi 85 ml axit axetic/axit propionic (60/40) va
duoc lam lanh xubng 0°C. 8,0 ml axit nitrosylsulfuric dugc thém tir tir vao & 0°C. Hén
hop nay duoc khudy trong 4 gio & 0°C va luong du nitrit duoc loai bo bang axit
amidosulfonic.

Su lién két:

9.4 g 3-(N,N—dietyl)-aminoaxetanilid dugc trén v&i 140 ml metanol va 10 g natri
axetat va 2 g uré va dugc lam lanh xudng 5°C. Thém tir tr vao hdn hop nay chit diazo
hoéa va hdn hop phan ting duoc khudy trong 30 phut ¢ 5°C. 100 ml nu6c duge thém vao
va san pham thu duoc duoc tich bing cach loc. Sau khi tai két tinh tir etanol va lam kho

trong didu kién chan khoéng, thu duoc 10,6 g thudc nhudm.

NO,
O,N | /—CH3
N N
F \—CH,
HN
.
Vidul 0

Thudc nhudm theo sang ché ndy duoc tao dang diéu ché tiép sir dung tac nhan
phan tan, may nghién hat thiy tinh va lam kho bing sAy phun va tao thanh dich nhuém
hodc in mau tim sém, trén polyeste hodc hén hop polyeste vi du, trong céac didu kién

nhudm dién hinh d6i v6i thuéc nhuém phan tan véi cac dic tinh bdn mau rét tét.

Vidu 2:
Diazo hoa:

8,8 g chat trung gian 5 duoc tron véi 85 ml axit axetic/axit propionic (60/40) va
duoc lam lanh xubng 0°C. 8,0 ml axit nitrosylsulfuric dugc thém tir tir vao & 0°C. Hdn
hop nay dugc khudy trong 4 gio ¢ 0°C va luong du nitrit duoc loai bé bing axit
amidosulfonic.

Su lién két:

11,04 g 3-(N,N-dipropyl)mesylmetamin (N-(3-Dipropylamino-phenyl)metan-

sulfonamit) duoc tron véi 140 ml metanol va 10 g natri axetat va 2 g uré va dugc lam

lanh xudng 5°C. Thém tir tir vao hén hop chét diazo hoa va hdn hop phan ung dugc
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khudy trong 30 phut & 5°C. 100 ml nu6c duoc thém vao va san phdm thu duoc duoc
tach bang cach loc. Sau khi tai két tinh tir axeton va lam kho trong diéu kién chan khéng,

thu dugc 10,6 g thude nhudm cia vi du 2.

NO,
CH,
O,N N, —
N—<§ )—N
F Br \—\
H CH,

N
\
SO,
/
H,C Vidu?2

Thudc nhudém thu dugc theo sang ché duoc tao dang diéu ché sir dung tac nhan
phén tan, may nghién hat thily tinh va dugc lam kho qua sdy phun va tao ra dich nhudm
hodc in mau tim sim, vi du, trén polyeste hodc hén hop polyeste trong cac diéu kién

nhudm dién hinh cho cac thudc nhudm phan tan véi cac dic tinh bén mau rat tot.

Céc vidu tir 3 dén 5:

Véi cac chat 1ién két dugc khép vong/thé (chat lién két 2 dén 4) va chét trung

gian 3 hogc chét trung gian 5-thanh phén diazo va ca thubc nhudm rira nhanh c6 thé
duoc diéu ché theo quy trinh ctia vi du 1.

o HC

N
N

HO N
H,C
Chét lién két 2 Chét lién két 3
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0
o}
Chét lién két 4
NO, 0 H.C
N\ ’ >
O,N I\l\ o)
N N\_):O
F
HO

Vidu3

Thudc nhuém polyeste nay c6 tong mau dé dam,

NO,
CH
H,C 3
OZNQ“\\@H
N N
\ —
F Br N CH,
H,C

Vidu4

Thudc nhudm polyeste nay co tdng mau xanh duong hoi d6 dam,

NO,
02N '\l\\ /C H3 O
N N N
F DYl
(0]
Vidu5

o
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Thudc nhudm polyeste nay cé tong mau dé-hoi xanh dam.

Vi du 6 dén 63 co cong thirc (I1a)

NO, 1
R
3
O,N N, R
N N
F R*
R2
(lla)

c6 thé dugc diéu ché theo quy trinh trong vi du 1 hodc 2
bang cach st dung chét trung gian 3 lam thanh phan diazo va thanh phan lién két c6

cong thuc (2) voi:
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YEU CAU BAO HQ

Thubc nhudm cé cong thuc (1):
NO,

O,N

(1)
trong do:
X 1a hydro hodc halogen va

K 14 thanh phén lién két thom hoc di vong thom

NG,

gzm@ N=N —@— g
~

va trong d6 thubc nhudm: F

gom.

Thudc nhudm theo diém 1, trong do:

X 1a hydro hoac halogen,

la khong dugc bao

K duoc chon tir nhém bao gdm aminobenzen, napht-1-yl, napht-2-yl, quinolin

hoidc bat ky hé vong ngung tu di vong N khac, mdi thanh phan co thé duoc thé

hodc khong duoc thé, va gbe phenol- hoic naphtol-, mi gbe 6 thé khong duoc

thé hozc duoc thé.

Thubc nhudm theo diém 1, trong do:

X 1a hydro hodc halogen,

K 1a gbc co6 cong thuc (2):

)
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trong do doc lap vai nhau

R!1a hydro, Ci-Cs-alkyl dugc thé hodc khéng duogc thé, Ci-Cs-alkoxy duogc thé
hodc khéng duoc thé, clo, bromo, benzyloxy hoic —O-(CHz)n-A!-Ci-Ca-alkyl,
R? 1 hydro, hydroxyl, Ci-Cs-alkyl khong duoc thé hoic duoc thé, C1-Cy-alkoxy
khong duoc thé, clo, bromo, axyloxy, axylamino hosc alkylsulfonylamino,
trong donlatr I dén 4 va Alla O, 0-CO, O-CO-O hodc CO-O va

R® va R* 1a C1-Cs-alkyl khong duoc thé hoic duogc thé, phenyl khong dugc thé
hodc duoc thé, benzyl khong dugc thé hoic duoc thé

hodc R! va R3 cung nhau tao thanh vong béo, di vong béo, thom cé 5 hoic 6
canh hodc vong di vong thom,

vong 5 hodc 6 canh la khong dugc thé hodc duoc thé.

Thudc nhudm theo diém 1, trong d6 thube nhudm c6 cong thie (I1):

NO,
1
R
3
O,N \ R
N N
F X R*
R2
(1)

trong doé doc 1ap voi nhau

X 1a hydro, clo hoac bromo,

R'! 14 hydro, hydroxyl, Ci-Cs-alkyl, bromo, clo hoic C1-Cs-alkoxy,

R? 1a hydro, hydroxyl, carboxy, C1-Cs-alkyl, Ci-Cs-alkoxy, halogen, axyloxy,
axylamino hodc sulfonylamino,

R va R* 1a hydro, Ci-Cs-alkyl, (CH2)n-phenyl, CH,-CH=CH,, (CH,)s-OH,
(CH2)n-0-(C1-C4)-alkyl, (CH2)x-O-phenyl, (CH2)n-O-benzyl, (CHz)n-O-(CHz)m-
OH, (CH2)n-O-(CH2)m-O-(C1-Ca)-alkyl, (CH2)n-O-(CH2)m-O-phenyl, (CHz)s-O-
(CH2)m-O-benzyl, (CH2):-COOH, (CH2)n-COO-(Ci-Cs)-alkyl, (CHa)n-COO-
phenyl, (CH2)n-COO-benzyl, (CH2)x-CN, (CHa2)n-COO(CH2)m-CO-(Ci-Ca)-
alkyl,  (CH2)n-COO(CH2)m-CO-phenyl, (CH2)i-COO(CHz)m-CO-benzyl,
(CH2)a-O-CO-(C1-Cy)-alkyl,  (CH2):-O-CO-phenyl,  (CH2)s-O-CO-benzyl,
COO-(CHz)s-2-furfuryl, COO-(CHz)s-2-dehydropyranyl, (CHz2)m-O-(CHa)n-2-
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furfuryl, (CH2)m-O-(CHa2)a-2-dehydropyranyl, CHR2-(CH)p-(Ci-Cs)-alkyl,
CHR2-(CHa)p phenyl, CHR?>CH=CHa, CHR?-(CH;),-OH, CHR2-(CH)p-O-(Ci-
Cs)-alkyl, CHR2-(CHa),-O-phenyl, CHR?(CH)p-O-benzyl, CHR2-(CH,)p-O-
(CHa)m-OH, CHR2-(CHa)p-O-(CHa)n-OH, CHR2-(CHa)p-O-(CH2)m-O-(C1-Cs)-
alkyl, CHR2-(CHz)p-O-(CHa)u-O-phenyl, CHR?-(CHa)p-O-(CHz)m-O-benzyl,
CHR2-(CHa),-COOH, CHR2-(CHz),-COO-(Ci-Cs)-alkyl, CHR?><(CHz),-COO-
phenyl, CHRZ?-(CH2)p-COO-benzyl, CHR?-(CH,),-CN, CHR?-(CHy),-
COO(CHa)m-CO-(C1-Ca)-alkyl, CHR2-(CHa),-COO(CHz)m-CO-phenyl, CHR2-
(CH2)p-COO(CH)m-CO-benzyl,  (CHz)a-COO(CHa)p.(CHR2)-CO-(C1-Ca)-
alkyl, (CH:)n-O-(CHz)p~(CHR?)-O-(C1-Ca)-alkyl, (CHy)p-O-(CHz)p-(CHR?)m-
O-phenyl, (CHz)a-O-(CHz)p-(CHR?)m-O-benzyl, CHR2-(CH)p-O-CO-(Ci-Ca)-
alkyl, CHR?-(CHa)p-O-CO-phenyl, CHR?-(CH2),-O-CO-benzyl, COO-CHR%-
(CHz)p-2-furfuryl, COO-CHR?-(CHa)p-2-dehydropyranyl, CHR?2-(CHz),-O-
(CHa)n-2-furfuryl, CHR?-(CHz),-O-(CH2)n-2-dehydropyranyl,

trong do tit ca vong benzyl va phenyl c¢6 thé duoc thé bai Ci-Cy-alkyl, Ci-Cy-
alkoxy, halogen, nitro, xyano hoiac COOR?

nlal dén4,

mlaldéndva

pla0 dén 3.

Thudc nhudm theo diém bét ky trong sé cac diém tir 1 dén 4, ¢6 cong thuc (II),
trong do doc 14p vai nhau

X 1a hydro, clo hoéc bromo,

R! 1a hydro, metyl hozc metoxy,

R? 1a hydro, hydroxy, COOH, COO- Ci-Cz-alkyl, Ci-Cr-alkyl, Ci-Cr-alkoxy,
clo, bromo, -NHCO-C;-C;-alkyl, -NHCO-aryl, -NHCO-benzyl, -NHSO,-C}-
Cz-alkyl hodc -NHSO»-aryl,

R*vaR*l1a hydro, Ci-Cz-alkyl, (CHa)-phenyl, CHo-CH=CH3, (CH2),-O~(C1-Ca)-
alkyl, (CH2)2-O-phenyl, (CH2)2-O-benzyl, (CH2)2-O-(CHz)m-O-(C1-C2)-alkyl,
(CH2)2-O-(CH2)m-O-phenyl, (CH2):-O-(CH2)m-O-benzyl, (CHa),-COO-(C;-
Ca)-alkyl, (CH2)-COO-phenyl, (CH2)-COO-benzyl, (CH2)a-CN, (CHz)n-
COO(CH2)m-CO-(Ci-Cr)-alkyl,  (CH2)--COO(CHa2)m-CO-phenyl,  (CHz)x-
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COO(CHz)m-CO-benzyl, (CHz)w-O-CO-(C1-Ca)-alkyl, (CHa)a-O-CO-phenyl,
(CHa)y-O-CO-benzyl, COO-(CHy)w-2-furfuryl, COO-(CHa)x-2-
dehydropyranyl, (CH2)m-O-(CHa)n-2-furfuryl, (CH2)m-O-(CH2)x-2-
dehydropyranyl, CHR’-CH=CH,, CHR2-(CHy),-O-(Ci-Ca)-alkyl, CHR-
(CH,)p-O-phenyl, CHR2-(CHa)p-O-benzyl, ~CHR2-(CHy)p-O-(CHz)m-O-(C1-
Cy)-alkyl, CHR2-(CHz)p-O-(CHy)m-O-phenyl, CHR2-(CHy)-O-(CHz)u-O-
benzyl, CHR?-(CHz),-COO-(C1-Cy)-alkyl, CHR?-(CH,),-COO-phenyl, CHR?-
(CH2)p-COO-benzyl, CHR?-(CH2)p-CN, CHR2-(CHz)p-COO(CHa)-CO-(Ci-
C2)-alkyl, CHR?-(CHz),COO(CHz)m-CO-phenyl, CHR?(CH,),-COO(CHz)u-
CO-benzyl, CHR?-(CH),-0-CO-(Ci-Cy)-alkyl, CHR2-(CH,),-O-CO-phenyl
hodic CHR?(CHa),-O-CO-benzyl,

nla 1 hoac 2,

mla 1 hoac 2 va

pla 0 hoac 1.

Thubc nhudm theo diém bét ky trong s6 cac diém tur 1 dén 5, c6 cong thuc (II),
trong do doc lap véi nhau

X 1a hydro, clo hodc bromo,

R' 1 hydro, metyl hodc metoxy,

R? 12 hydro, hydroxy, COOH, COO-(C1-Cy)-alkyl, (C1-Cy)-alkyl, clo, bromo,
NHCO-(Ci-Cz)-alkyl, NHSO»-(C1-Cy)-alkyl,

R’vaR*1a hydro, Ci-Co-alkyl, (CH,)-phenyl, CH,-CH=CH,, (CH2)2-O-(C1-Cy)-
alkyl, (CHa)2-O-phenyl, (CH2)2-O-benzyl, (CHz),-O-(CHa)m-O-(Ci-Ca)-alkyl,
(CH2)a-COO-(Ci1-C2)-alkyl, (CH2)x-COO-phenyl, (CHz)s-COO-benzyl, (CHz)x-
CN, (CH2)a-COO(CH2)m-CO-(Ci-Cy)-alkyl, (CHz)n-COO(CHz)m-CO-phenyl,
(CH2)a-O-CO-(Ci-Cy)-alkyl, (CHz)r-O-CO-phenyl, COO-(CHy)n-2-furfuryl,
(CH2)m-O~(CHa)n-2-furfuryl, CHR?*(CHa)p-COO-(C1-C)-alkyl, CHR?(CH,)-
0O-(Ci-Cy)-alkyl, CHR?-(CHz),-COO(CHa),-CO-(C1-Ca)-alkyl, CHR2-(CHa),-
COO(CH2)m-CO-phenyl, CHR?-(CH2),-O-CO-(Ci-Cz)-alkyl hoic CHR2-
(CH2)p-O-CO-phenyl,

nla 1 hodc 2,

m la 1 hodc 2 va
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pla 0 hodc 1.

Thudc nhudm theo diém 1, trong do6 thubc nhudm cé cong thue (I1I):

NO,

1

R
3
O,N l\{\ /R

N N
\ 4
F X R
HN
Ve

0
D)

trong do doc 1ap voi nhau

X 1a hydro, clo hodc bromo,

R! 1a hydro, C1-Cs-alkyl, bromo, clo hoic Ci-Cs-alkoxy,

R® 14 hydro hodc C;-Cs-alkyl,

R’ va R* 1a hydro, Ci-Cs-alkyl, (CH2)s-phenyl, CHz-CH=CH>, (CH3),-OH,
(CH2)n-0-(C1-Cs)-alkyl, (CHz2)n-O-phenyl, (CH2)x-O-benzyl, (CH2)n-O-(CHz)m-
OH, (CH2)a-O-(CHz2)m-0-(Ci-C4)-alkyl, (CH2)a-O-(CHz2)m-O-phenyl, (CHz)n-O-
(CH2)m-O-benzyl, (CH2)»-COOH, (CHa)n-COO-(Ci-Cs)-alkyl, (CH2)x-COO-
phenyl, (CH2)»-COO-benzyl, -(CH2)x-CN, (CH2)s-COO(CHz2)m-CO-(Ci-Cs)-
alkyl,  (CH2)n-COO(CH2)m-CO-phenyl,  (CHz)s-COO(CHz)m-CO-benzyl,
(CH2)o-O-CO-(C1-C4)-alkyl,  (CH2):-O-CO-phenyl, (CH2)s-O-CO-benzyl,
COO-(CHo)n-2-furfuryl, COO-(CHz)n-2-dehydropyranyl, (CHz)m-O-(CHz)q-2-
furfuryl, (CH2)m-O-(CHz)r-2-dehydropyranyl ~CHR2-(CHz),-(Ci-Cy)-alkyl,
CHR*-(CHy)p-phenyl, CHR?-CH=CH,, CHR?-(CH,),-OH, CHR?-(CHa)-O-
(C1-Cy)-alkyl, CHR?-(CH2)p-O-phenyl, CHR?-(CH,),-O-benzyl, CHR2-(CHa),-
O-(CH2)m-OH, CHR?-(CH2)p-O-(CH2)m-OH, CHR?-(CHz)p-O-(CHz)m-O-(Ci-
Cq)-alkyl, CHR?-(CH2)p-O-(CHz2)m-O-phenyl, ~CHR2-(CH2),-O-(CHy)m-O-
benzyl, CHR?-(CHz),-COOH, CHR?-(CHa),-COO-(Ci-Cs)-alkyl, CHR-
(CH2),-COO-phenyl, CHR?*(CH2),-COO-benzyl, CHR?-(CH,),-CN, CHR?-
(CH2)p-COO(CHz)m-CO-(C1-Cs)-alkyl, CHR?-(CH2)p-COO(CH2)m-CO-phenyl,
CHR?-(CHa)p-COO(CHa)m-CO-benzyl, (CH2)n-COO(CH2),-(CHR?)-CO-(C;-
Cs)-alkyl,  (CH2)r-O-(CH2)p-(CHR?)wm-O-(Ci-C4)-alkyl,  (CH2)a-O-(CHz),-

-49-



31736

(CHR?)n-O-phenyl, (CH2)r-O-(CHz)p-(CHR?)m-O-benzyl, CHR2-(CHz),-O-

CO-(Ci-Cq)-alkyl, CHR2-(CH2),-O-CO-phenyl, CHR2?-(CH:)p-O-CO-benzyl,

COO- CHR?-(CHy),-2-furfuryl, COO-CHR?-(CH>), -2-dehydropyranyl, CHR?-

(CH2)p-O-(CHz)n-2-furfuryl hodc CHR2-(CH2)p-O-(CHa)-2-dehydropyranyl,
trong do tit ca vong benzyl va phenyl c6 thé duoc thé boi (C1-Cy)-alkyl,

(C1-Cy)-alkoxy, halogen, nitro, xyano hodc COOR?,

nlaldénd,

mla 1 dén 4 va

pla0dén3.

Thudc nhudém theo diém 1 hodc 7 ¢6 cong thire (II), trong d6 ddc 14p véi nhau
X 1a hydro, clo hoac bromo,

R! 1a hydro, metyl hoic metoxy,

R° la metyl hoic etyl,

R3vaR*1a hydro, Ci-Cz-alkyl, (CHz)-phenyl, CHo-CH=CHa, (CH2)2-0-(Ci-C»)-
alkyl, (CH2)2-O- phenyl, (CH2)>-O-benzyl, (CH2)2-O-(CHz)m-O-(C1-Ca)-alkyl,
(CH2)2-O-(CH2)m-O-phenyl, (CH2)2-O-(CH2)m-O-benzyl, (CHz),-COO-(Ci-
Co)-alkyl, (CH2)s-COO-phenyl, (CH2),-COO-benzyl, (CH2)o-CN, (CHa)r-
COO(CH2)m-CO-(C1-C2)-alkyl,  (CH2)x-COO(CH2)m-CO-phenyl,  (CHa)s-
COO(CH2)m-CO-benzyl, (CHz)n-O-CO-(Ci-Cy)-alkyl, (CH2)a-O-CO-phenyl,
(CH2)x-O-CO-benzyl, COO-(CHa)y-2-furfuryl, COO-(CHz)n-2-dehydropyranyl,
(CH2)m-O-(CHz)n-2-furfuryl,  (CH2)m-O-(CHy)n-2-dehydropyranyl, ~CHRZ-
CH=CHz, CHR?-(CH),-O-(Ci-C2)-alkyl, CHR2-(CH,),-O-phenyl, CHR?-
(CH2)p-O-benzyl, CHR?-(CHz)p-O-(CHz)m-O-(Ci1-Ca)-alkyl, CHR?-(CH,),-O-
(CHz)m-O-phenyl, CHR?-(CHz),-O-(CHz)m-O-benzyl, CHR2-(CH2),-COO-(C-
Ca)-alkyl, CHR?*(CH,),-COO-phenyl, CHR?-(CH,),-COO-benzyl, CHR2-
(CH2)y-CN,  CHR?-(CH);-COO(CHz)m-CO-(C1-Ca)-alkyl, CHR2-(CH,),-
COO(CH2)m-CO-phenyl,  CHR?(CH.)p-COO(CH2)m-CO-benzyl, =~ CHR2-
(CH2)p-0-CO-(C1-Cy)-alkyl, CHR?-(CH,),-O-CO-phenyl hoic CHR?(CHy),-
O-CO-benzyl,

nlal hoac 2,

mla 1 hodc 2 va
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p1a 0 hodc 1.

Thubc nhudm theo diém 1, 7 hodc 8 co cong thire (II), trong d6 doc 1ap voi
nhau

X 12 hydro, clo hoéc bromo,

R! [a hydro, metyl ho#c metoxy,

R® 1a metyl,

R’vaR*1a hydro, Ci-Cz-alkyl, (CHz)-phenyl, CH-CH=CH,, (CH2)2-O~(C1-Ca)-
alkyl, (CHz2)2-O-phenyl, (CH2)2-O-benzyl, (CHz)2-O-(CHz)m-O-(C1-C)-alkyl,
(CH2)n-COO-(C1-C2)-alkyl, (CH2)n-COO-phenyl, (CHz)n-COO-benzyl, (CHz)n-
CN, (CH2)a-COO(CH2)m-CO-(Ci-C2)-alkyl, (CH2)a-COO(CHa)m-CO-phenyl,
(CH2)n-O-CO-(Ci-C2)-alkyl, (CH2)o-O-CO-phenyl, COO-(CH,)n-2-furfuryl,
(CH2)m-O-(CHaz)o-2-furfuryl, CHR?(CHa),-COO-(C1-Cy)-alkyl, CHR2-(CHa)-
O-(Ci1-Co)-alkyl, CHR?-(CHz),-COO(CHa)p-CO-(C1-Cz)-alkyl, CHR?*(CHb),-
COO(CH2)m-CO-phenyl, CHR?-(CH2),-0-CO-(C1-Cz)-alkyl hoic CHRZ-
(CH2),-O-CO-phenyl,

nla 1 hoic 2,

mla 1 hoac 2 va

pla 0 hoac 1.

Quy trinh diéu ché thubc nhudm cé cong thire (I) va hdn hop ctia né bao gdbm
cac budc:
a) diazo hoa

NO NO

O,N NH O,N NH

F F X

(V) V)
trong d6 X la duoc x4c dinh nhu trén va
b) tao lién két mubi diazoni thu duoc & budc a) voi cac hop chit co cong thirc

Q).
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Ché phdm héa hoc chira mét hodc nhidu thudc nhudm theo diém bat ky trong s6

cac diém tir 1 dén 9.

Ché phim héa hoc chira hai hodc nhidu thuéc nhudm theo diém bat ky trong s6

cac diém tir 1 dén 9.

Dich phén tan chtra nuéc dé nhudém chira mét hodc nhidu thudc nhudém theo

diém bt ky trong sb cac diém tir 1 dén 9.

Quy trinh nhudém hoéc in cac vat liéu ky nudc béng thubc nhudém theo diém bat

ky trong s6 cac diém tir 1 dén 9.

Muc dé in k¥ thuat sb 1&n vat lidu dét, chira thube nhudm theo didm bt ky trong

s0 cac diem tir 1 dén 9.

Thubc nhudém theo diém bAt ky trong s6 c4c diém tir 1 &én 9, d nhudm soi va
hén hop ctia c4c soi nay duoc chon tir nhém bao gom: vét lidu soi tbng hop, vat
liéu nilon, nilon-6, nilon-6.6 va s¢i aramid, soi thuc vat, soi tir hat, bdng, bong
hitu co, bong gao, xo dira tir vo dira; soi libe, soi lanh, soi gai dau, soi day, soi
cdy dam but, sgi gal, so1 may; soi tir 14 cy, soi cly xizan, soi cdy thua soi, soi
tir cay chudi; soi tir than/cudng/vé thuc vat, soi tir tre; soi tir dong vat, len, len
hitu co, to lua, len casomia, len 16ng alpaca, vai ni angora, soi tir 16ng angora
cling nhu vat liéu 16ng va da; soi duoc san xuét, duoc tai tao va tai ché, soi
xenluloza; soi giéy, so1 xenluloza dugc tai tao, sgi to nhan tao vitcd, soi axetat

va triaxetat va sgi Lyocell.

Ché pham hoa hoc theo diém 11 hodc 12 dé nhudm soi va hdn hop ciia céc soi
nay duoc chon tir nhém bao gdm: vat lidu soi tdng hop, vat lidu nilon, nilon-6,
nilon-6.6 va soi aramid, soi thuc vat, soi tir hat, bong, bong hitu co, bong gao,
X0 dura tir vo dira; soi libe, so1i lanh, soi gai déu, soi day, s¢i cdy dam but, soi
gai, so1 may; soi tir 1a cdy, soi cdy xizan, soi cly thua soi, soi tir cdy chudi; soi

tur thén/cuéng/vé thue vat, soi tir tre; soi tir dong vat, len, len hitu co, to lua, len
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casomia, len l6ng alpaca, vai ni angora, s¢i tir 16ng angora cling nhu vat liéu
16ng va da; soi dugc san xuat, duoc tai tao va tai ché, sgi xenluloza; soi gidy,
so1 xenluloza duogc tai tao, sgi to nhan tao vitcd, soi axetat va triaxetat va soi

Lyocell.

Dich phén tan chira nuéc theo diém 13 dé nhudm soi va hdn hop cta céac sgi nay
duoc chon tir nhém bao gcA)m: vat liéu so1 téng hop, vét liéu nilon, nilon-6, nilon-
6.6 va soi aramid, soi thuc vat, soi tir hat, bong, bong hitu co, bong gao, xo dira
tir vo dura; soi libe, soi lanh, soi gai déu, so1 day, soi cdy ddm but, sgi gai, soi
may; soi tir 14 cdy, soi cdy xizan, soi cdy thua soi, soi tir cdy chudi; soi tir
thén/cuéng/vé thuc vét, soi tur tre; soi tir ddng vat, len, len hitu co, to lua, len
casomia, len 16ng alpaca, vai ni angora, soi tir 16ng angora ciing nhu vt liéu
16ng va da; soi duoc san xuét, duge tai tao va tai ché, soi xenluloza; soi giéy,
so1 xenluloza duoc tai tao, s¢i to' nhin tao vitcd, soi axetat va triaxetat va soi

Lyocell.

Soi va hdn hop duoc chon tir nhém bao gdm: vat liéu soi tdng hop, vat liéu
nilon, nilon-6, nilon-6.6 va soi aramid, soi thuc vat, soi tir hat, bong, bdng hitu
co, bong gao, xo dira tir vo dira; soi libe, soi lanh, soi gai dau, soi day, sgi cay
dém but, soi gai, soi mdy, soi tlr 14 cdy, soi cAy xizan, soi cdy thia soi, soi tir
cay chudi; soi tir thén/cuéng/vé thuc vat, soi tlr tre; sgi tir ddng vat, len, len hitu
co, to lya, len casomia, len 16ng alpaca, vai ni Angora, soi tir 16ng angora ciing
nhu vat liéu 16ng va da; soi dugc san xuét, duoc tai tao va tai ché, soi xenluloza,
So1 giéy, so1 xenluloza duoc tai tao, soi to nhan tao vitcod, soi axetat va triaxetat,
va soi Lyocell chita mot hozc nhiéu thudc nhudm theo diém bt ky trong s6 cac

diém tir 1 dén 9 & dang duoc lién két v& mat hoa hoc va/hoac vat Iy,
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