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A Review on Reactive Dyes
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Since 1956, the reactive dyes due to having covalent bonds with the fibre and possessing excellent fastness properties, have a wide
textile industrial application. During this period, most of the investigations are focused on synthesis of reactive dyes with novel
reactive groups which firstly, have sufficient reactivity to covalent bonding with the fibre and secondly, have not that high reactivity
to hydrolyze the reactive dyes during the dyeing process. Since, hydrolyzed dye during the dyeing process in the house effluent
causing environmental issues. Therefore, in order to balance the amount of reactive dyes reactivity to covalent bonding with fibre
instead water, the structural modifications of reactive dye including change in the type of reactive groups (triazine, diazine,
dichloroquinoxaline, phosphonic acid and sulphatoethylsulphone), the number of reactive groups (monofunctional and
bifunctional) and the type of bridging groups which make the linkage between chromogen and reactive group, have been applied.
Monochlrotriazine and vinylsulphone are most important reactive groups in reactive dyes and also commercial bi-functional and
tri-functional reactive dyes with good dyeing properties have introduced to the textile industry. A comprehensive literature review
on development of commercial and synthesis reactive dyes has been provided in this paper. This article concentrated on
developments of reactive groups’ type. The evaluation of studied patents and papers prove that there is still room for progress in
this type of dyes . J. Color Sci. Tech. 6(2012), 135-1520© Institute for Color Science and Technology.

Keywords: Reactive dye, Chlorotriazine, Vinylsulphone, Reactive groups.
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11- Monochlorotriazinyl
12- Procion H

13- Procion P

14- Ciba

15- Hoechst

16- 1,2-Trans elimination
17- Vinylsulphone

18- 2,4,5-Trichloropyrimidinyl
19- Geigy

20- Sandoz

21- Pyrimidine

22- Procinyl
23-Wegmann
24-Chlorohydrin

Journal of Color Science and Technology(2012)

doddo =)
525 bl Ll el aseiis 25T, S35, pU 5l a8 jsboglan
Skl s a4 wlgs oo Ll cbge )lo 1) az il b ploard Sige
5 Ok iy e sk) 4zl 5 1555, (o (VIS gy ol
0ud ) sleaz )l (Vb gt Ol slnl Az o g (e !
el amainy O ke 4 (93855, 4z Ll 1Y) sl s e
S35 Slamy 50 09290 wl) Slge 4 (5 iy a5 45 el o
o OlySem vy dlye ol Ao jlogd 5551, SlalSS, b az )b
e 5§55, 53 (Bras 2l sl ol Loy xSl
Sl a0, S o)Ll () Joloee 5o oad BGH 55T, slaliSS,
mos 4 S sl o jlanmme 4l Slge (al 9959 51 GV
ol (Sogdl ) jieS s Sy cnl (gl a5 iz 5o 0]
L8] sl o 0,555 5 o5 Syl sl

@l o8 i by VAOF Lo 4o )b sl sl 55T, Slal3S,
3 e ot S5, o B sy )l Sygo 4 ] e
s Sis Ulgs a8 oLaliSs, sgmg 5l iz ) 305 JLu
oLST e als 1, TNV oty 9 [V o] s3lskes sloaz )b b VIS
2 0 oot Sl ojls (6,8 D yge @y IS5, cnl (Jg aisg ends
Ly slmog,  Jolss a5 1, SlaliSs,  alanl 5 Ls N AFA Lo
sobie 0oVl 5 2oV, (6,5 L wing: T sl lgililses
Sobes of o Lal wsie)S (yme ik 4 ey sloaz )y (55,5,
e oty az )l g o Fi SIS, (V15T Wigy JoSt3
55T, GlaliSS) Glae an ool s GlaliSS) azi o wivgd
M il 5 o, aedls 90 VA0F Lo o [1Y] wiats Cgme
52 o518 55 (69 0,5 Sl o I35, §) sk (55,55, sl
Lo 53 (5l 9,560 05,5 oS Wb S a5 ws S eslinl
Sl Eeel 5 a8 e dloml (aVgsS ag ol Ly QL
L Lol cnl I¥10] 05 o ot S5 ok jo YU o gty
ol 85 Dl 31NV s 5L oy ' ST ol gy 56l
(0231 65 915 (52 iy STy (sloog S (55l>) 55T, SIS, g5
2 Vol slaanlp o5 aion Jloyssn Vb 6 ndy STy
GBS g onls STy ST e S0 05,5 Ly oLl Lo s
05,5 I a5 65uST, clali5, VDY Jlos o domes ) whicd g

1-ICI

2- Heyna

3- Schumacher

4- B-sulphatoethylsulphone
5- Remalan

6- Remazolan

7- Rattee

8- Stephen

9- Dichlorotriazinyl

10- Procion MX
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1- 2,3-Dichloroquinoxaline

2- Polyfunctional

3- Bis-(monochloro)-triazine
4- Procion HE

5- Cibacron LS

6- Bis-(monofluoro)-triazine

7- Heterobifunctional

8- Sumitomo

9- Sumifix Supra

10- Vinylsulphonylethylamino-4-fluoro-s-triazine group.
11- Everlight

12- Everzol ED

13- Remazol Brilliant Red SBB
14- Procion XL+

15- BASF

16- Tris(monochloro)triazines
17- Proctor and Gamble

18- Cysteamine
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3- Drimarene XN
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9- Nippon Kayaku

10- 3°-Carboxypyridino-1,3,5-triazine

Journal of Color Science and Technology(2012)

935 S 3 o9 20

Wed (G55l 09,5 (naz SIS &5 Sy e DlaS 5
P il slwog, 5 ;s L iglle ol (paiz b S (3l
ol foe Sy i adl> )3 0aile Bb slagielle 6 pay ASTy
o355 550l (3l sl 4 ol Ml 09,5 ST ¢ Jlie lgie 4
3l 09,5 6 dy SSTy (RIS g (1ol (sloog S asile) iy
(oS3l d) L eSSl (gl 5 il 09 o0 oailo B
7S el (sloog )T a4y S | il Bl slla 05,5 (5 0y 25T
001 5,550 ialle sl 4y oa Dl 05,5 51 s o idlS
09,5 i iiSly Gilidl czge 9yl b IS 09, tile wily
23 tiSTy 09,8 hls & (LI, nlpl 09 ge oaila SL 3glle
b pL Ll o T b 5 el (5T 55 5,05 0
e 551, 09,5 Sls 45 (I35, 5l 99 g ol s
Pslwo 65,55, 17 O] el 500 08Ty wtlb e 031 (659,08
@ a5 00,5 o plrl Ar °C los 1 il (6535 ke T3S Lansgs
I¥VT g o a8 s (65,55, 163,55, Ll

A ool 65 905 68 pdi Sy 09,8 sl sl 5o
ol ade a cnl 5 ilabl gus Iyl 4 connd gopl Iylyl o
sl SASang i al> 55 99290 (39 5 (S Loy

S 915 60 i Sy 09,8 AT I (3L Jyame ooyl
2545 ol 53T (65 =0 Y - S g T 15T 05 ]
ol Ll o Lol il oo JUb 1 ol 4 o QL Ll
IOAL ol b 0y 5 (35hL )0 29250 oo 5 gl 42 Zona

aly ¥ S8 50) 0o S S5 098 a4 Jate ()5 ol &5 Sl
S LIS (59 SelSamg o sloeg 5 50 (el onds (5,185
RN gb e Yoy 5 92351, 095 (6 pdy STy 09b Cue
oS Ll (i (59 38Ul Cools oS (V JSB) Z L R sleg S
Slodliinl izmed 09 Bga 525 @] A Sate Sl 55wl
0555 aile 05 s FOLLS 5,5 Cepols 4 00l S 5 (sloog,S
1155 6 g STy alyicomn (31 55,5 1am) 555518 b pseisel
L8] ams Ll

P
4
b
N 2N
\F

X

ol 65 RSy 095 1Y JSb

1- Procion M
2- Cibacron F

(Y1) 55 609U3 9 ol (a9 — ol & puins



U ileshan 4T

5591 g Sl Sg59S 98 93l ] SigieSs 0SS5 slwog S
coY gl a8 s YooV Jlw o LEY] assls plass 1) b o e
Iy aog @bz podsel 05,5 (55l a5 (g5 8 5251, LSS,
Sl 09,5 sl & 2Ulaz pasisel 09,8 a3, (l yo 0,8 s
Sleogas 0,5 oo Clidlne | Gailn Jog Jld 09,5 Olidge
Lol codl cnlie 5305k slaz b ¢ln 155, ol 65,5,

e R e URCL USSP RN BRI
59595 (2Ll psige) (F95LS lmog 5 (slls a5 (]
sleaz b s, = L) @YL st Ol 5 65,55, Sleogas
LE88Y] wos w0 S o ol Ggbl

3T 60 Al guiST) oI35, _Y-Y
VY lopls dan seginl g9 an (Y Jgo) Q.,"ﬂ 6o ddl> Lele o
P CZY RARRNIUUIOR SN, BUSNER 3 7 IR RS RNUR S BN
w o ya i) ol &S olin Y] 5o osms | (nilym) ool o)
LS ol |, glize (gl L Ablss o Wigd e Lo ¢y bl

1- Cellulosate anions

2- Croft

3- Quaternised

4- Lewis

5-CI Reactive Red 120

6- Isonicotinic acid

7- Nicotinamide

8- pyridine

9- DABCO

10- 1,2-Diazine pyridazine
11- 1,3-Diazine pyrimidine
12- 1,4-Diazine pyrazine

STy Ll 5 005 sy gl Saplsbn 4y Sstily i)
g9 o=l (ool gl i\ad Sy o0 D ygo (Swgd dwd Sl
Ivol coil s pH o Lo o o Sy o olla b laliSs,

STy sleog, 5 hls oS 5351, SIS, L 65,5, 50
a8 5l 50 2Ll 65,50, barme st Sy i 5903 5 9 15
sl bl Hske JeuS'g 008 (sloog 5 el pH (]380 b w95 o
(9 dd (Gl 25Ty plowl (il s )0 g 0nd e
15555 o ST b bt cl g wibioo GRS, 5 4 o
Ses plowl (i e )0 (65,55, 145 (50 50 Cuwl oljen 5
[PY] sy Lol ol Sem 5 il gl o 0g 4 Sie 0]
A5 S5k 155 05 o5 el b laz 05,8 Sto b &5
63555 sboes Gl Ko ik 5l g 09h oo vl shie L sl
DSy e s aze S )0 a5 00l Jaus| ool clale yoliel cely
09,59 1355, e STy ey 5l i 1555, 9 ok
RS TSSO | 2 NE TIPSR REN O JYRC SV
15 Dy o el (59, 0 1y sl e g ol b1, aliS5) ol
AV JSs) il el ylas

1355, aly o) Gl 5l e S Gl e 5 8l
65 Sk pseisel iy STy 05,F (sl o5 Ve jag 5],
ol Loy, S g9 o LIS, g5 cnl o S i 1) Wogy ol
9521 el S595950) Wy Dgliie oo L (earS' S ) &5 oz
Jie 65 5 35 ey ol (398 el S
ol 53, = LaliS; 55 cnl (55,50, Sloogas gz b (el
5 aulioo Caws 4y 5 PH jo Gl o p0 (i 45 WA a5l

o3l 65 2k posgel iy STy slaeg S 40 (raizmen

o) 60 abl> (o yeg il LSlaY Jouo

33! pU O b o gl jls b O Lo @b jLSLw pb
Ny
N @;) Cinnoline
4 =
“ \ 1,2 -diazine pyridazine
@CI\V Phthalazine
N
N b
Q 1,3-diazine pyrimidine Quinazoline
N _N
Ny Ne
[ /] 1,4-diazine pyrazine @i /j Quinoxaline
N N
NR,+ CI Cell=O" NR O—Cell

N N N

28 - 7NN —— 7 N T
Dye—NH N Dye—NH N Dye—NH N + H—NR, ClI

N— N=— N=—

NHR' NHR'

NHR'

pogal bl 0aiSS 5 09 5 (sol 55T, (loli, canis g5 1Y IS

Journal of Color Science and Technology(2012)

(1¥91) S5, 509U 9 pole (Siadg 3y — ok g ubis

1Y



1P

Ly Tl Sl 5, o L iS5, ol el $o8+ °C
) LA Vo .

e Sly co M eS8 by (S Gaylen e s bl gl eS8
LYY O] wloads

% .\ e
OIS e 9,5 o wly p LI, )Y
5)—15 & )""“U‘*‘S'B LSL“"’S; 4 S L“'}i) &9" Cﬁ‘ Ls)“'\‘u“‘s'S
5 el o Cpdamr gyl (69 9 231 65 915 (89 (e
RISl 09,5 g SlwST) u esias Jlail 0,5 iS5, g9 0l
355 0 ST gl Ll Coos 05,5 ) &S el | Syage 0,5
& \\ A . = .
oSt bvg 6l Sled 6l pU L LSS, ol 0]
2 Sl ia gl slal iS5y g ax )l o Wg Wgd oo ol L
L0Y] ol ol sladaa 51 5 ol oLl slalasme

el Jo 5T 9095 dsly 1 90551, Slal355 ) —F)Y

Lo oreel ST geg W a4 55T, clal3S5, VA8 Lo 4o

2 . \‘~ T . .- <11

)bz pb b Lo &858 gy ol Jigmgp go9 0 oo Ly Ll
N . . N P e. .. 'Y R

Ws))&)élﬁblﬁ)@wlwwa)mo)b J)Lsy

5= 5 (gt olbs L;l)a 5 WAD o oolaiwl ooy a,ls

oolitl 35 wita ol (65,55, sl WIS, ol [0Y-00] wog oollas
Los-0V] el sols las 351, 9% @l g oms S

Sl Sdgiund by 2 981y W13, —0-)-Y
st 0 L 05055T, 61555, 6T o 6] 5,5 1AVY JLs 4o
035 3 5 9l o Ol 35 85 55 (e 5, o ], 0
103l 555065 S5 & gl LIS, £55 cal o 3ok sloaz
el 195050 09,5 oyl il dnollows b 5 ool (60 b (60 il
51355y g 05, 8 iy il LSS 5 2 STy Loy

STy ol B g5l 0550 50 (6585 50 gd oo Hoke JuSg 0un

6- Levafix EA

7- DyStar

8- Drimarene K

9- Dichloroquinoxaline
10- Amidic

11- Levafix E

12- Bromoacrylamide
13- Dibromopropionylamide
14- Lanasol

15- Procion T

16- Dehydrating

17- Dicyandiamide

18- Esterification

19- Phosphonate

Journal of Color Science and Technology(2012)

9551) SLS) 2 o900

Ols=e a4 ol 3l (g0 dil 50 sasil ke et
995 o )l odlitul 890 (o)l SIS, 5o dy AST5 09,5
el dds an il an s sl 65 adls sl 4 o] LSl
9 ¥V lacuadyn 5l i O Cobge jo (5 Sl e JSg i adl>
oSl ploslan ;ol8 0 CosBge )0 952 ge ()5 Al yo Ceul 7
b ogd (nifole O Cundge ;0 o5 G3gll g Wllion (Stwgs 09!
PCIWSIRINCE P NRVOVSUEE JPN G SIP- T YIUEL PO RGN I SEPX PR
7S Ll (g i iaSTy a8 Ssles al b wiS oo e 31 559
Ll

9010 Gl aoeo iy T o ¥ CumBse o LSS, aliSS) cal o
GBS 8 S e ) 0antS (055U 0,8 Sy )T O Cadse
STy 45 058 o0 ucl il B CoxBga 0 0akdS (9,88 095 ]
Clinie 55 ol £ 5 F Y clacusde )0 Ssgs did iptile
098U g (g A (il Sy plodl 4 500 (e s
b (wgd 9SSl il 45 (g9l 4 i (g
elalis, 5l aws T L ax )b wigw [¥F]ogi o ploxl O counbye
sl 65 gl o (gl a1 4y rad it (5T (60 (gllo a5
[o-] el 5l s

S5 52515 slaliS5) asile (oies w951, Sl S5, Loges
loog S by JSamg i dil> 4 45 sitd (55l (55> o0
@ g oo (sadmesym bl dex ol Jaie =NH |, =NR
0,5 o Ll py bl
L3S, ol s i tiSTs + Jamoimns 9515 (557 (Ll 5555 (<
035 3k LaliS, L annlie 5o slobw sloaz by & o
ayls @Vl (il (Jy el 208 sl (685,05 5 ndy 2T
03 JLS A 58 YQ%—T a g ol anld e LIS, al [YF]
haws ol sl 65,5, sles Glye 4 A °Cslos gl oo
S b dawgs Laly S5, g9 09t e 485 15 0 LSS
Sg-ds osliiul Sl 5o $u*—<| otbenyd )l el b v“"'“-"..)ys
Lyv]
E55 ol o ¢ Jains pat 95 588ld (53 9,15 e S35 (o
S8 eaiaS g,y )S (lgis SIS 09,5 0 Caadge o LIS,
srb s doee Fojlod (S (ol 5 pdy STy el o o)l
g LS g lawgte (6 pd ASTy sl LIS, g5 cnl (SIS
(63 5 sl Lo ;9) 4z )l b (s)luly [l Wig 5 2 YL
sgac> LaliSs, ge5 ol awgs (65,5, sles [FA] oS o slx|

1- Trichloropyrimidinyl

2- padding

3- Clariant

4- Drimarene X

5- Monochlorodifluoropyrimidinyl

(Y1) 55 609U3 9 ol (a9 — ol & puins



U ileshan 4T

Lo, 5l g cnl F JS2) 09 o0 (A9 Lig) Gedlgm i
Cnrgd At 09,5 by (SOl = (Jiwgs ain 2STg 35k 5l 52251,
(Y JS2) 0iS (oo ol (niWlgsS gy 4z )Ly

oSS a5l gs 9 sdls g iy iSTy eg,5 )0
ald cnl 3150 09800 (B (psilgs 00ilS (195Ul 09,5 Lasss
e 2351y GUlg g oad oo ) sl alfgs wily bl (n)S
5 O9¥sm g nAg STy 09,5 WS oo oy 1) (SLAT - (slwgs
5 S5l sk L 3T 655 5 3l 520 ndy piiSTy (slaeg 5 aiile
Lo ] ans o 251y G2 dunS gon

1 Graham

QS oo ol alauly oole (lgie a1y gyl sl Sodsand JSCis
LoA] (F Jsis)

13 A8 el oo 4| il S 5 plal S gt pg 655
ol ot 1) salilios b 13555 sl Sidghnnd 09,5 oy GiiSTy 095 (5,55
(03] sl 00l slgitiy ayjodl L 1o 55U 05,5 JSis
(B JS5)

O Joilgililgm 4l p 0351, Ll 355, —F-)-Y
aile JLb i8530 Sy (sl1s 55T, sLaliSs, 5l atws oyl
Flgly ©)y90 an lasil )3 (9dlo fing iiad (odlgm e
I 63l e 55 5 53,55 0 53 ol 0l Ul sl il
09,5 o (VY Bd > o Slg) G jaalgwal fols cws

o 71

Dye—P=0 * HN—CN —— Dye—P—O—P—Dye +  HN—CO-NH,
OH OH OH
71 i o

Dye—l‘)—oﬂ‘)—Dyc Cel-kOH —> Dye—l‘)—ofcen + Dyc—l‘::o
OH OH OH OH

el ] gt JoS25 ol 155, 5 skt sV iy St 51y ol b el Sigind a2y 1 56551, (155, 25T oF S
ety oole lgie

NH (I)I
HNJJ_O—P—OH
2
|
(I)H / Dye \ 0O
Dye—P=0 + H,N—CN I
(!)H + O—Cell Dye—Il’—O—Cell + H,N—CO—-NH,
N NH, O
2l on
HZNJ—O—li—o’ 7
Dye

(Dl 355515 09,5 S5 L ol 1555, 5 ol i (VIS Wiy LSS (512 debilins s gl Siigid el 5381, (51355, STy 1) S

0 NaOH il
Dye—S§—C—C—0—SO,Na Dye—S—CH——CH, + Na8SO,+ H,0
. Il H, H ’ I
o * 7 O
Ooila g 09,5 4 Godlse ST g 09,5 o 1P USG
ﬁ ‘5—_ 5“" Nu ﬁ - + H* ﬁ .
Dye—ﬁ—LH_CHZ_’Dye—ﬁ—CH LHZNUH—ZO’ D)’e—ﬁ—LHthzNu+()H

09l Jeng by p 5235, I35, (Lol - (LdgalSTes STy iV S

Journal of Color Science and Technology(2012)

(1¥21) 55 5)9Ud 9 pyle a9 33— sole &y pains

N



10

3929 b (5> Jodo (rred 0 0,5 (o0 plol 7+ °C slod )3 (25 3s)
O9ls—s ety e 1S5 09,5 3l 59, g ady (2S5 09,8
shls Laliss, cnl IV Yol 0ps oo ot a2y 595 2 i 1355,
it SLS 9 Vb Sl 0 )08zl 69, 2 bwste il
et (25>

09y £95 9% w5 5l 45 ;500 Jale 93 9351, laliSS,
ooy S 5l Ol wnlin 0975 1355, J5Sge oy ndy 2Ty
2700 5 pd STy
VYT gl itas Figilom Sy @
[FONVET 03l (655,18 sie 13 (6 55,08 520 @
O 5% slagSs) [VO-YAL (3T (659,05 i fopsilgm Juy @
[A=AY] cndoos s 5588 60 Y oFlgilgms Sy @
[AY] (s g 5150 5,08 60-Y Fliglgms S
[AF] 05T 65 52518 st [innasm 9550 5oV
[AO-AFT (31 (6 slles st [ppms g A0 51
O JS8) [AV-A] palgas st S sl 051 6 59,05 52
OF I 18- 3T (5 sielgilo] gilgms Juiag
[av-avl sl 5,5 o sralaal ST olla b opgilg Juing
OY S
OF Js) [AF] LT ol ST gllal gt gms S
00 [0-98] sl ob ST gllaf ¢y gl gar Juiog
(8 Js8) [3Y] nsTs 5 gnel osilgms] 9ilgm Jtog
OV J52) osilgw ety S5l 555 90008 520 @

H (SO;Na)n
X N N
T Y OH
NYN N NH,

Y
NaO,S

nis 1or2

X Y

B -sulphatoethyl sulphone arylamino or
vinyl sulphone arylamino group

Fluorine or chlorine

B -sulphatoethyl sulphone arylamino or
vinyl sulphone arylamino group

—HN—@—SO2-CH=CH2
- HN—@—SOZ-CHZ-CHfOSOSH

g0 [o9dlgm Jeng Glapd yé Jale 90 92351, slal iS5, 4 S

o3l el

Fluorine or chlorine

Journal of Color Science and Technology(2012)

935 S 3 o9 20

Fligms 23 251y sloog S 4l 2 o5 Ugile; )l SlaliSs,
R O] EPRLIUCE SV PTPUA SIS U JPR CL-OWE SYP-| PURIY I
Gl boe 04z )b L LSS, e cnl e oad S5 Sy
Slod s Sl YU slod 55 5 5k Lz 5o (Jg ol Jlly
Sgb s aid S Hlas 0 FeFe °C dgu> 10 LIS, £9 cnl 65,5,
Irvl

wliy 95U 55T, SIS, (R Ken 5 el Ve oY Lo o
il Sl 45508,5 325 ol 5,5, Gl | ool e
LS 3y e S ke (s3lska a2l b St )
-5yl olo o

hole Wi guiSTy ol 355, YY
0955 95 Jold 9351, SLaliSS) 5l (B aS ol ;83 a0y
o Lo LY .
Ol o el plative Glaen e b g plaws 3y 23STy

Ak Lesilys 5 95800 1555, 9 4zl e (oeYIsS slonisny Sl
Lvesr-po] as salss 65,55, VL cuasS L

shole 99 9uiST) Sal355, ~)-Y-Y
a3, 09,5 rdgl ploie @ gagiogm <S8 0 lawg lal K5, o]
= ‘)’»ﬂ?—’*‘ u&'-"*"?—“ b= ‘Al_i L QL"r‘r“’ v b_]_aLc 9 52251,
g o=l o (Bame Gl A JSE) wiah (e ) s
= shele 93 9351, GLaliSS) ol ooby S adgs daliSS)

Iv v latos s asse b al, oloen
Cl

A

SO,Na
8 NN
)l\/)\
N OH HN N N
Il H
N OO

Na0,s

SO,CH,CH,0S0,Na

SO,Na

T8 s oS Lo 1A S

O3l S F9AS s g yadlgm Sl gililgm pdy 2iSTg 09,5 93 y0
1S e G az )b (59, 2 135, cuns 10 1355, JsS9e 59,

1- Remazol

2- Home-bifunctional

3- Hetro-bifunctional

4- Sumifix Supra Brilliant Red 2BF

(1)) ) 5 9Ud 9 pyle (a9 3s - (ol a3 i



PSS losw aisT

)% SOH

HO,SO-CH,-CH,-SO,
OH HN N
* |
HO,S SOH

el sl oo Lty Sl s ol 39 551, (o135, Y U
el sy

R
5
)
N\ /

X /U\
N X
H

(HO,S),
DVl
N N
afha%es
R N />—x

\
7

x is fluorine or chlorine Vis a radical of formula

X, is the radical of
-S0;CH=CH,  or
—QH CHzHal or  —GH=CH, — S0,-CH,-CH,-0SO,H
Hal Hal

Riis hydrogen, C,-C, alkyl, alkoxy, alkanoylamino, ureido or halogen.

o b sl Jetss oo e Shole 30 5351, (Slali, Y S

o 5 e galoel J ST

H2N
SO;H),_ T
SO,
HN (SO4H),_.
YX (SO,H),_,
o
x is the radical of Z is a radical of formula
—CH,CHyHal or  —GH=CH, —CH=CH, or

Hal Hal —CH,-CH,-0SO,H

s ST Lepgilss Juivs plopn b Jle 53 52557, (SRI3 AV IS

(R d

))(\
D—N\\ N/ N
N A
NS
N N v

R1

R1is hydrogen C,-C, alkyl, C,-C, alkoxy C,-C, alkanoylamino, ureido, halogen or sulfo.

Xis fluorine or chlorine
Vis a radical of the formula

-NH-(CH,),_;-80,-CH,-CH,-Y Y is leaving group.

NH-CO-X
—N
H
(SO,H),_, Xis —CH=CH, or —GH-CH,Hal
Hal Hal
D is a radical of the formulas
SO,H
R3
4
oS
- -
2
HN  SOH R

R2is methyl or carboxyl and

R3 is hydroxyl or amino
R#is hydrogen C,-C, alkyl, C,-C, alkoxy C,-C, alkanoylamino, ureido, halogen or sulfo
B-hydroxyethylsulfonyl or a radical of the formul -SO,-Z.

SF9MS el 9l Jung plus pud lele 93 52351, (slaliSS) 1SS

o)

S0,-CH,-CH,-OCOCH,

SO,Na /@

NaO,S O OH HN
N//N OO
SO,Na

NaO,S

CI

@

S0,-CH,-CH,-OCOCH,

NH
NaO,S
NaO,S _N
® OH N7
- OO
NaO,S SO Na

SRS 520 Sl et lele 59 55T, Slal3S5, N S
stz Sl (o gl 5]

Journal of Color Science and Technology(2012)

(1¥91) S5, 509U 9 pole (Siadg 3y — ok g ubis



1 FY

GL&LG dw 54.'6‘) Lb‘}i;) A (U (U ¢
A 5S35 ) Cantgn &S 0 NV Jlo o )b opdel ol
o) . s

Caimo @ ) OA JS8) (2 2 ool o) Josley o5 el L 1) ele
30,8 sl el a o551, sLaliSs, [V V]sges @8l S,
G do 55 (V8 JS5) wlos asi | SVsb (65,55, slaa] s
9 Ol g 039 a2y e d9a> )3 sl (g9, » LIS £98 )
J ST ogemsn 5 60 ! Jsisl 6ol pL LAY Lo o Ll
S )y il gl 5 Ca¥ gl eS8 by s 4 Wk
0355 s gfs O Ul ST Cysemsg (6135, o S,
L] ol 5T 555 05 50 235251

NaO,8

N0 N7 N7 UNCH,CHSO,CHCHC),
po S
NaO,S SO,Na

st st ol 2y dsiley (shele an 52251, SlalS5, A S

S baags iy STy (sloeg, S Slale s 55T, (Slal3S5, o
oS ol o Jls job 4y gl o Jatio o2 45 0dins Jlail 05,5
61355, sl san a1 V288 Jlw o 51 ow ] oS 0 by

0575 Sy aiile 45 0l e | a5y 05,5 SIS 00l b yee
[aa] wsS o Lo oo 0 1y 03T (65 09,5 99 oaims JLas]

Y
N =
N\ N\—/N4<}q /N

Y

Dye—NH

I
N\|¢N

X
X, Y and Y' = labile atoms or groups

1- Remazol Red SBB
2- long liquor dyeing
3- Piperazine

Journal of Color Science and Technology(2012)

935 S 3 o9 20

(SO;H)o_,

OH
o
NéN )J\
lil X
HO,S R

(SO;H),_,

YO,S

YO,S

x is the radical of Y is a radical of formula

—CH CH Hal or TCH=CH, or

Hal

—CH=CH,

Hal —CH,-CH,-0SOH

R is hydrogen or unsubstituted or substituted alkyl
R'is NH, or OH

R2is methyl or carboxyl

R3is halogen, carboxyl, alkyl, alkoxy, alkylamino.

sl ST ol /gty iy ot e ole 90 50251, sl 10 S

Y
Slold
NH

V4
\N N:<
/ <\ N
Rz N4<
HOSOZ-CHZ-CHZ-OSO3H

Zis a radical of a monoazo, disazo, or polyazo dyes or of a heavy metal complex azo dyestuff derived.
Y is a radical of methyl, ethyl or phenyl group.
Rz is a hydrogen atom or an alkyl group (methyl, ethyl).

O3z L3l Juizg oloes b Slole 59 52351, (slol35, 18 S

el 65 ganel

N._ _F
Dye*NH‘W Y

N._ _~N
NHRSO,Y
R=Aliphatic group
Y= C,H,0S0O;Na / CH=CH,
5 o03) 65 9,58 520) lop et ole 90 55T, laliS5, WY S
(o9lses s KSIT

(1)) ) 5 9Ud 9 pyle (a9 3s - (ol a3 i



U ileshan 4T

2DV A 0y STl gmms )5 S1555, 4y 2 45 25 e
el 60 GLY‘“L'—? laal o e hele ez kf—ﬂ) SliSS, g9 ol
e Vo el 68 sl V¥ 5 VoY ¢ el 58 ool asile
358 sl el 60V P b sl (g0 ol iSa VD ¢ eyl (g0
Oz ) S35 ool 6 55 60 miy STy slees S L
Syl 09,5 90 Lo (sl 09,5 aslol 10 9 wmd ga STy (ST !
S9lisn 2929 4 1) ole ez ST, (155, 5 amo e STy 1S
e Ll ilanly LaliSs) cnl )o azgs JB allase (V) JSC5)
el (Gl (6 gt

s i) 5 e VAR s o il gl oS,
g pidntaSly 09,8 g0 Jolt a5 ale ez 5551, el
el oS ey aseg sily iy 09,5 58 5 cnjl 659,58
2355 55 ol 45 5351, Slal3S) s Lo 515 (rizmen 5 [1 09
03,5 (yme |y aivgs silses Jeins 09,5 50 5 sl 5 915 5
Iy e

R oiSTly leog S o 03ls gadgi Vb o &5 j5bolea
a2y A4S WS o)l ,B oolatul 550 5251, Ll )y gouaie
Slpos, S (s nin STy ol oglite oo b Ll s ndy 25T
009 Dglile 0u iS5 5 09,5 (5 lanbl an dtary pdn ST
Az 5o Al bl iy 0aliS S 5 09,5 a8 ax 12 45 (g y9b 4
DAY oyl el 5Jls iy 2aSTs 09,5

1- Ethylenediamine

2- 1,2 and 1,3-Propelyene diamine
3- 1,4-Butylenediamine

4- 1,6-Hexylenediamine

5- 1,4-Diamine cyclohexane

cl

N=— 20°C pH7.5

! — -
Dye NH& /iN 2 HSCH,CH,NH

Cl

Dye

N—
DyeiNH<\ /N
N

o o a1 ele s 5351, slal35) 080 Jlo o b &5,
o2 4 Joosl 655 9,05 09,8 o by i 95T, (61555, g0
oml a0, S ool pbeS [V o] o8 Bime | s o Juae
28] ais YU e s 0 g s pd STy sl Ll
0,5 35 4 S 5 3 45 Sy hale a 5235T, claliSS, 5|
slos,S 5l lsiee wnlise 35752 55, JsSge o o ndy 15T
20y pl ) pdy STy
VT 5T 659,08 sxalcpsilgm Sy fnel o STonp @
D evl ol spglle 55 o
231 65 5ol silss Sl ST sdl g Jil ililses o
[vv]
Osls—s gl 3T 65 5058 sl ol 65, s 0
[Ve-o-¥]
ol bl $lils ol il 6555 5o @
(Ve e8] asa 91575588
[V 7] st Jeg/cnl s rglle sial igilom Joizy @

hole sl 951y WIS, -Y-Y-Y
6555 Yool g cnl VU (ole Jlaz 951, sLaliSS) o
Jbw 50 ¥ 9 SS9 &8 -80S e 0l 5 ) (S5 9Ss
STy laes S el o o8 Lole Sz 52351, Lol YooY
e 5o, 4y el oins Jlail 09,5 Lot (31 (95,18
99 Lal3Ss, cnl jo (Ve JSo) el oile, cod a1 [V V] wilons
a8 51 S el sloos S gl 4 (3T 5 5505 (59 09,8
g e Jate aiload fate 55, (3T 65 505 (59 09,5

1 shebe ez 52551, 61355, 6T o 6T <858 VAAY Lo o

SCH,CH,NH,

SCH,CH,NH,

Cl N\ Cl
20°C pH7.5 | 2 W Y
N =N

ol a
N=
S*CHZCHZNH<\ N

N—2L_

N—
o < ca
NHA N a
N N:(
S*CHZCH:NH4<\ N

4

ol

el s 02z JLail 09,5 Syl 3l 65 5,05 ol Slaz 5255, SISy (sl s 29, 1Y e SR

Journal of Color Science and Technology(2012)

(1¥91) S5, 509U 9 pole (Siadg 3y — ok g ubis

1A



1S

el Jlo 50 A1 Jgaz) digdioe 03eal (omly (s A55T)
i 055 65,55, &9 51 IS, 5l 6 ke

9 ombs 2l 0 Vb s pd ATy Cwals b ndy STy 09,8
Sl Sl S (o mrde 5 SloyS o wile ns LB L ol e
55 60 STy slaog 5 aiile) 958 e eslitnl ol (55,55,
Sloog, S 10 5 (e 5 eindemn s 988 69 915 50 5 31 65
hlo (Hy 68" i Sy Cools slls a5 pdy STy
65Ny Sl LB Lol en o YL slod )0 s (VL il
S5 9)908 slaog S 5 sl &l gemn wle) S9d oo osliiul sl
2> 9l mly STy Cools b iy 2555 09,8 (0]
W Palos Carsts (1) o= ¥e °C sg0) Lo igl3dl by s Lagoes
3500 4 €1 (55,55, b 59551, slaliS, Ll e (e e
(1 85 9 50 9,5l da 28Ty slaos 5 aile)

o3liiwl 890 5351, Lol 0 (F9TUsS s ASTy slwog S
i Sglite o L el (6 2iSTy a0 45 03,5 e 3
095 5y lbl A ey iy 22 STy slwog )5 (5 e ST
SO 15 09,8 0 dz ;1 ol iy il Dogliie sASS
Sebiss FpdSly 58 pdy STy 098wl 5Ll

9 PH il 2aS 1555, (6 pdy isSTly ju8 az 2 aodls j5b
S az b 695 1 ol S 5 65,5, = s 3590 sles
S50 i Sl sboog S 5l (pan i ATy 2 Jeor S9d e
s oo i Ao ysbo 4y 1, 55T, I35, 4o solic

1 Hrdina
2 Qinghua Meng
3 1,2-Dihydroxy anthraquinone diglycidyl ether

9451 SWIIS) »3 52900
Cl
R1 }lu N—
N—Dm-N \ /N
N N N
Dye_</ N Cl
\=(
Y

Dye= chromphore
R/R,/R,R, =H or Alkyl

Dm'= aliphatic and cycloaliphatic

0231 655 55 el gz 5351, 155, (pagas il oYY S

5 85 55 5] 536551, slalsSs, L, VAAA s
J=do au LaliSs ) ga oyl aiilo ) caiiy BLN (0, S8,
azgi oy oL LSl ;5 35290 (Sl Sloog I s niy ST
G San g Ko lagSiS da,e 5 Jlis & [VVF] oz 5 13
a1y JeslS (59 3T (3 e VY (S,
s Ll 3 Sl 8 o5 S e (5355, I3, ol
Wisey (g Wt (SLII 1STy Lags (5hU )0 09750 (soie]
Dol ass o 513, (owiVlss

525515 G130, gy JiaSTg Y=Y
6‘)|é 9 [T usLLA )"‘A—’w"—ﬂj LsLhos; 5..45|) LgLQ')i) B
Logos 5wl oo (Solite (50 2STs Cuals 5 (loond LS
6355 L @bl 09,5 a4 lis pdy 25Ty Crols bl
gl g (awgia (6 iy AiSlg) ¢, 5 Vo (g pdy iSTy) 000

&)l 55T, GlaliSS, )0 eolanwl 3,90 o 2iSTy slaog S (6 pdy iiSTs iV Jguar

RSy 09,5 sl el S RN STy CC) 355 59 3k 3590 glod
Dichlorotriazine Procion MX YL YO-¥-
. Procion H
Monochlorotriazine Cibacron o=k A+=AD
Monofluorotriazine Cibacron F Lugie f.-7.
dichloroquinoxaline Levafix E o=k He-Y-
. . Drimarene K .
Difluorochloropyrimidine Levafix EA Y- lawgin Ye-0
Vinylsulphone Remazol Lugie f.-#-
Trichloropyrimidine Drimarene X o=l A--20
Bis-nicotinyltriazine Kayacelon react YU lawgie YooY

Journal of Color Science and Technology(2012)

(Y1) 55 609U3 9 ol (a9 — ol & puins



U ileshan 4T

i 6l Slalllas soee Boca ol plo ol Joo 4 6 5ol
Ol Vgl a8 Csl 0092 (6 20 (23515 (sloog L 5551, (slal3SS,
S 4z b b VlgsS Wigm JSA5 sl oy 5 cnl (6 23y ST
Cz) s Grals cudg il slge 4 1) 5,55, 5l 45 59k 4 ll
S wals ol il 55, 6y 2Ty ol WG 5 Ik (55,55,
o=l ol gl sl 00 5 (65,55, w18 (b jo o) AT s
Slaws g £95 50 o5 b o981, SIS, 68y 25Ty (liee 5o Jolss
L asloas st (Sglite 551, bl pdy 25Ty slaog S
35 a5 L85 il g ge coad o lel 23t 5 Ve 5 (59,

ool il Bk 5 2y (sl Lo WIS, 655 0l 59 oo

1. S. H. Freeman, J. Sokolwaska, Developments in dyestuff
chemistry. Prog. Colouration. 29(1999), 8-22.

2. C. V. Stead, Colorants and auxiliaries. J.Shore, Society of
Dyers and Colourists., Bradford. 1990.

3. S. R. Cockett, K. A. Hilton, The dyeing of cellulosic fibres
and related processes. L.Hill., London.1961.

4. D. M. Lewis, A. H. Renfrew, A. A. Siddique, The synthesis
and application of a new reactive dye based on disulfide-bis-
ethylsulfone. Dyes Pigm. 47(2000),151-167.

5. 1. D. Rattee, Reactive Dyes in the Coloration of Cellulosic
Materials. J. Soc. Dyers Colour. 85(1969), 23-31.

6. A. Johnson, The theory of coloration of textiles. Society of
Dyers and Colourists., Bradford. 1989.

7. J. A. Taylor, Recent development in reactive dyes. Rev.
Prog. Colouration. 30(2000), 93-106.

8. K. Venkataraman, The chemistry of synthetic dyes vol.V-
VI. Academic Press., London. 1972.

9. A. Soleimani-Gorgani, Investigation of added alkali and
electrolyte on dyeing nylon 6.6 by mono-chlortriazinyl
reactive dye. J. Color Sci. Technol. 4(2010), 125-131.

10. C. F. Cross, E. J. Bevan, Researches on cellulose, 1895-
1900. Longmans., London. 2007.

11. I. G. Farbenindustrie, Process for the manufacture of azo
dyestuffs, GB Pat. 341461, 1930.

12. J. Heyna, W. Schumacher, Methods for fixing water-soluble
organic compounds on substrates having a fibrous structure,
DE Pat. 965902, 1957.

13. J. Griffiths, Developments in the chemistry and technology
of organic dyes. The society of chemical industry by
Blackwell scientific publication., Oxford. 1984.

14. 1. D. Rattee, Reactive dyes for cellulose 1953-1983, Rev.
Prog. Color. Relat. Top. 14( 1984), 50-57.

15. I. Rattee, Colouring cellulosic textiles, GB Pat. 797946,
1958.

16. R. L. M. Allen, Colour chemistry. Nelson., London. 1971.

17.D. M. Lewis, Kirk-Othmer encyclopedia of chemical
technology, JohnWiley., New York. 1991.

18. J. Wegmann, Dye fixation, a comparative overview of
current and future methods. Melliand Textilber. 49(1968),
336-338.

19. P. W. Mills, New dyeing process, GB Pat. 895424, 1953.

20. E. Young, ICI, Reactive dyes, GB Pat. 2057479, 1981.

Journal of Color Science and Technology(2012)

& o5 4o =Y
SLal3Ssy 59y 0o plosl Slasdos (5,500, 50 alie pl SO0
Ly (omiVI5S gy olom] okl Juls 50357, S35, e 55T,
VL iyt A sl 5 ool 5 05 oty s3T5k 42
4o 0933l 59y 4 g Bob sl (2lus Cais o (YL Cli
5 olge 4y (g iy Az g3 A5 Conl ool el anre Sy O jh0
o=l alez logl 08T, LSS, b az il (65,5, Glay )0 9szse
Sras @l slastre dacdy mSIlas plss o Wil olge
5y Jadore 55 00 CAGT 55T, SISy rized 5 (55,50,
S jlaze 4y Wil olge cpl 09,9 51 Y] g Wl a5 o5 oLl

&=lpo -0
21. A. Tzikas, Reactive dyes process for their preparation and
their use, EP Pat. 297044, 1988.
A. Tzikas, Reactive dyes process for their preparation and
their use, EP Pat. 302006, 1989.

23. A. Tzikas, Reactive dyes containing vinylsulfo-
nylalkylamino bound to a bis-(triazinylamino)-benzene
group, US Pat. 4925928, 1990.

H. W. Dong, J. P. Broadbent, Reactive dye compounds, WO
Pat. 02096995, 2002.

A. Johnson, The theory of colouration of textiles. SDC .,
Bradford. 1989.

H. Renfrew, Reactive dyes for textile fibres. Society of
Dyers and Colourists., West Yorkshire.1999.

A. Soleimani-Gorgani, J. A. Taylor, Study of desalination
and changing the counter ion of mono-chlortriazinyl-
reactive dye on dyeing nylon 6.6. Prog. Color Colorants
Coat. 4(2011), 6-12.

A. Soleimani-Gorgani, J. A. Taylor, Dyeing of nylon with
reactive dyes: Part 1, The effect of changes in dye structure
on dyeing of nylon with reactive dyes. Dyes and Pigments.
68(2006), 123-131.

A. Soleimani-Gorgani, J. A. Taylor, Dyeing of nylon with
reactive dyes: Part 2, The effect of changes in level of dye
sulphonation on the dyeing of nylon with reactive dyes.
Dyes Pigm. 68(2006),119 -127.

F. Biolchi, A. Kawabata, J. A. Taylor, Effect of
sulphonation level upon the fixation and build up properties
of reactive dyes. Color. Technol. 122(2006), 153—156.

31.J. R. Aspland, Textile dyeing and coloration, AATCC.,
North Carolina. 1997.

J. R. Atkinson, F. Hall, s-triazine derivatives, GB Pat.
849772 ,1960.

33. A. G. Gamlen, C. Morris, New heterocyclic dyestuffs
containing a quaternary ammonium group, GB Pat. 937182,
1963.

A. G. Gamlen, C. Morris, Water-soluble monoazo dyestuffs,
GB Pat. 946998, 1963.

35. D. Broadbent, Basic principles of textiles coloration. Society
of Dyers and Colourists, Bradford. 2001.

W. F. Beech, Fibre Reactive Dyes, Logo Press., London.
1970.

37.D. A. S. Philips, The dyeing of cellulosic fibres with

22.

24.

25.

26.

27.

28.

29.

30.

32.

34.

36.

(1¥91) S5, 509U 9 pole (Siadg 3y — ok g ubis

10



10)

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.
51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

reactive dyes. Adv. Colour Sci. Technol. 1(1998) ,1-11.

D. M. Lewis, I. Seltzer, Pad-batch dyeing of wool with
reactive dyes. J. Soc. Dyers Colour. 84(1968), 501-507.

T. L. Dawson, The reaction mechanism and fixation of
monochloro-s-triazine dyes on cellulose using tertiary amine
catalysts. J. Soc. Dyers Colour. 80(1964),134-143.

A. G. Gamlen, C. Morris, Water-soluble monoazo dyestuffs,
GB Pat. 946998, 1963.

A. G. Gamlen, C. Morris, New heterocyclic dyestuffs
containing a quaternary ammonium group, GB Pat. 937182,
1963.

T. Sugimoto, Neutral-fixing reactive dyes for cotton. J. Soc.
Dyers Colour. 108(1992), 497-500.

S. N. Croft, D. M. Lewis, T.Sugimoto, R. Orita, Neutral-
fixing reactive dyes for cotton: Part 1 synthesis and
application of quaternised s-triazinyl reactive dyes. J. Soc.
Dyers Colour. 108(1992), 195-199.

R. English, D. M. Lewis, Reactive dyes and dyeing: A
Critical Review. In Colour Science. University of Leeds:
Department of Colour Chemistry. 1998.

W. J. Chen, C. Y. Chen, Disazo red reactive dye compound
containing quarternary ammonium group, US Pat.
7232895B1, 2007.

A. Soleimani-Gorgani, J. A. Taylor, Dyeing of nylon with
reactive dyes: Part 3 Cationic reactive dyes for nylon. Dyes
Pigm. 76(2008), 610-623.

A. Soleimani-Gorgani, J. A. Taylor, Synthesis and
evaluation of a novel blue cationic reactive dye for modified
nylon 6.6 “Tactel Coloursafe". Color. Technol. 127(2011),
227-234.

BASF, New reactive metal complex monoazo dyes, GB Pat.
1069008, 1967.

R. H. Hensel, H. Baumann, New reactive metal complex
monoazo dyes, GB Pat. 1069008, 1967.

T. P. Nevell, Cellulosics Dyeing, SDC. Bradford. 1995.

H. Wilfried, H. Hermann, Water-soluble fiber-reactive dyes,
preparation thereof and use thereof ,US Pat. 6046311, 2000.
D. M. Lewis, X. P. Lei, Reactive fibres-an alternative to
reactive dyes. Adv. Colour Sci. 1(1998), 40-45.

J. S. Church, A. S. Davie, P. J. Scammells, D. J. Tucker,
Chemical interactions of a-bromoaaylamide reactive dyes
with wool. Rev.Prog. Coloration. 29(1999), 85-93.

D. M. Lewis, The dyeing of wool with reactive dyes. J. Soc.
Dyers Colour. 98(1982), 165-175.

Handbook of dyeing procedures for Lanasol dyes (Basel:
Ciba, 1975).

M. L. Gulrajani, Dyeing of silk with reactive dyes. Rev.
Prog. Coloration. 23(1993), 51-56.

U. Meyer, J. Wang, Y. Xia, J. Yang, H. Zollinger, Dye-fibre
bond stabilities of some reactive dyes on silk. J. Soc. Dyers
Colour. 102 (1986), 6-11.

M. E. Amato, S. Fisichella, I. D. Rattee, The dyeing of
cotton with phosphonic reactive dyes in alcohols. J. Soc.
Dyers Colour. 103(1987), 434-437.

B. L. McConnell, L. A. Graham, R. A. Swidler, A new
reactive system for continuous Dyeing and printing of
cellulose and blends. Text. Res. J. 458(1979), 458-467.

J. Mokhtari, M. Nouri, M. A. Sarli, Dyeing of
cotton/polyester with selected reactive/disperse dyes under
neutral condition. J. Color Sci. Technol. 4(2010), 143-149.
D. M. Lewis, L. J. Sun, Quaternary reactive dyes containing
a thioether-ethylsulphone group. Part 2: Application
methods for the dyeing of nylon. Color Technol. 119(2003),
327-330.

Journal of Color Science and Technology(2012)

62

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83

84

935 S 3 o9 20

. D. M. Lewis, L. J. Sun, Quaternary reactive dyes containing
a thioether-ethylsulphone group. Part 1: Synthesis of a
trimethylammonium ethylsulphide-ethylsulphone dye. Color
Technol. 119(2003), 286-291.

T. Konstantinova, P. Petrova, On the synthesis of some bi-
functional reactive triazine dyes. Dyes Pigm. 52(2002), 115-
120.

T. Omura, K. Yokogawa, Y. Kayane, Y. Tezuka, Design and
properties of reactive with heterobifunctional reactive
system. Dyes Pigm. 29(1995),11-21.

B. L. McConnell, L. A. Graham, R. A. Swidler, A new
reactive system for continuous dyeing and printing of
cellulose and blends. Text. Res. J. 49(1979), 458-467.

M. E. Amato, S. Fisichella, I. D. Rattee, The dyeing of
cotton with phosphonic reactive dyes in alcohols. J. Soc.
Dyers Colour 103(1987), 434-437.

J. Woerner, A. Schrell, Fiber — reactive azo dyes and dye
mixtures: preparation thereof and use thereof, WO Pat.
2010066570A2, 2010.

K. F. Morris, D. M. Lewis, P. J. Broadbent, Design and
application of a multifunctional reactive dye capable of high
fixation efficiency on cellulose. Color. Technol. 124(2008),
186-194.

P. W. Barker, J. S. Hunter, Azo dyestuffs, GB Pat. 901434,
1959.

S. Fujioka, S. Abeta, Development of novel reactive dyes
with a mixed bifunctional reactive system. Dyes Pigm.
3(1982), 281-294.

R. Werner, E. Joachim, Dye mixtures of fibre-reactive azo
dyes production and use thereof, US Pat. 2007271711A1,
2007.

E. Joachim, R. Werner, Dye mixtures of fiber-reactive azo
dyes: their preparation and use, US Pat. 2009025152A1,
2009.

W. J. Chen, H. C. Huang, Bis-reactive dye with n,n-
dialkylamino bridge group, US Pat. 7598357B1, 2009.

R. Werner, E. Warren James, High light fastness reactive red

dyes, US Pat. 2005005981A1, 2005.

D. Negri, A. Von Der Eltz, Mixtures of blue-dyeing fiber-

reactive dyes and their use for dyeing hydroxy-and/or

carboxamido-containing fiber material, US Pat. 5704951,
1998.

A. Tzikas, Azo dyes containing chloro-s-triazine and

vinylsulfonyl type fiber-reactive groups, US Pat. 5233026,
1993.

R. Uwe, R. Werner, 2-amino-8-hydroxy-6-sulfonaphtalene-

containing monoazo reactive dyes, US Pat. 5569748, 1996.
S. Ehrenberg, C. Schumacher, Water-soluble fiber-reactive

dyes process for their preparation and their use, US Pat.

5834601, 1998.

W. J. Chen, B. K. Lai, Reactive trichromatic dye set, US

Pat. 2007094813A1, 2007.

F Meininger, Water-soluble fibre-reactive dyestuffs

containing fibre-reactive groups of the vinylsulfone series

the fluoro-s-triazinyl-amino series, US Pat. 4649193, 1987.

K. Bootz, K. J. Herd, Reactive dyestuffs for dyeing and

printing materials containing OH groups or amide groups,

US Pat. 5378817, 1995.

W. Reddig, K. J. Merd, Bifunctional reactive dyestuffs

containing vinylsulphone or alkylsulphone groups and a 2,4

difluoro pyrimidine group, US Pat. 5319074, 1994.

. H. Jaeger, F. M. Stoehr, Reactive dyestuffs, US Pat.
5463031, 1995.

. W. Reddig, K. J. Merd, Reactive dyestuffs for the dyeing

(1)) ) 5 9Ud 9 pyle (a9 3s - (ol a3 i



U ileshan 4T

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

and printing of hydroxyl-or amino-containing materials, US
Pat. 5342927, 1994.

M. Hoppe, K. J. Merd, Reactive dyestuff containing triazinyl
and halopyrimidine moieties, US Pat. 5340928, 1994.

M. Hoppe, K. J. Merd, Reactive dyestuffs, US Pat. 5270454,
1993.

S. W. Oh, M. N. Kang, Reactive red dyes containing
monochlorotriazine and acetoxyethyl sulfone groups, US
Pat. 6310187 B1, 2001.

S. W. Oh, M. N. Kang, Reactive blue dyes containing
monochlorotriazine and acetoxyethyl sulfone groups, US
Pat. 6307033B1, 2001.

S. W. Oh, S. R. Shin, Disperse-reactive dyes containing
acetoxymethylsulfone or vinylsulfone and their process, US
Pat. 6884876, 2005.

J. Dannheim, S. Ehrenberg, Water-soluble fiber-reactive
dyes preparation thereof and use thereof, US Pat.
6444794B1, 2002.

J. Dannheim, W. H. Russ, Fiber reactive dyes which contain
a cyanoaminotriazinyl group and one or two groups of the
vinyl sulfone series, US Pat. 5225544, 1993.

U. R. S. Lemann, M. Frick, Monoazotriaziayl group-
containing fiber reactive dyes processes for their preparation
and their use, US Pat. 5760194, 1998.

U. R. S. Lemann, M. Frick, Monoazo triazinyl group-
containing fiber reactive dyes processes for their preparation
and their use, US Pat. 5760195, 1998.

A. Tzikas, C. Carisch, Reactive dyes containing a
vinylsulfonyl-substituted =~ 2-aminonaphthalene  coupling
component and a haloacryloylaniline diazo component or
the like, US Pat. 5480976, 1996.

A. Tzikas, C. Carisch, Reactive dyes process for their
preparation and the use thereof, US Pat. 5523397, 1996.

A. Tzikas, C. Carisch, Reactive dyes process for their
preparation and the use thereof, US Pat. 5597904, 1997.

T. Beck, W. H. Russ, Fiber reactive dyes which contain a
sufonamido-triazinyl group and one or two groups or the
vinyl sulfone series, US Pat. 5231172, 1993.

H. Huang, S. R. Lee, Black reactive dye composition, US
Pat. 5611821, 1997.

H. F. Andrew, D. Eckersley, New reactive dyestuffs
containing triazine residues, GB Pat. 1015932, 1996.

Journal of Color Science and Technology(2012)

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

K. Kunde, Polyfunctional azo reactive dyestuffs containing
a morpholinyl-substituted fluorotriazine radical, US Pat.
5459244, 1995.

A. Tzilas, C. Carisch, Fiber reactive disazo dyes having a 2-
vinylsulfonyl-5-sulfoaniline diazo component or a precursor
thereof, US Pat. 5530104, 1996.

R. Deitz, A. Tzilas, Fibre-reactive disazo dyes which
contain three triazine groups, US Pat. 5484898, 1996.

H. Tappe, D. Ochme, Disazo dyestuffs having a triazine
moiety and a fiberreactive group of vinylsulfone series, US
Pat. 5243034, 1993.

K. Bootz, E. Bock, Azo dyestuffs carrying sulphonylated
amino-halo-triazinyl reactive site plus second different site,
US Pat. 5541300, 1996.

K. J. Herd, H. Hermann, Polyfunctional fibre-reactive
dyestuffs, US Pat. 5274083, 1993.

R.Wald, M. Gisler, Fiber-reactive mono-azo dyes, US Pat.
2004127693A1, 2004.

H. W. Dong, J. P. Broadbent, Reactive dye compounds,
WO Pat. 02096995, 2002.

I. D. Rattee, W. E. Stephen. Dichlorotriazine reactive dyes,
German Pat. 1019025, 1954.

J. Dannheim, Water-soluble azo dyestuffs processes for
their preparation and their use, US Pat. 5821347, 1998.

C. Schumacher, Fiber reactive polyazo dyes containing two
urea groups, US Pat. 5831039, 1998.

H. Klier, B. Mueller, A symmetrical reactive dyes
containing two triazinyl radicals which are bridged via an
aliphatic bridge member, US Pat. 5684138, 1996.

J. A. Taylor, Recent developments in reactive dyes. Rev
Prog. Coloration. 30(2000), 93-107.

C. V. Stead, Halogenated heterocycles in reactive dyes.
Dyes Pigm. 3(1982),161-171.

R. Hrdina, S. Jr. Lunak, L . Burgert, Epoxy reactive dyes
for wool and wool/polyester blends. Dyes Pigm. 37(1998),
71-80.

Q. Meng, D. Huang, L. Chen, S. Wei, Melting-reactive dyes
for mass colouration of synthetic fibres (II)-1,4-
dihydroxyanthraquinone diglycidyl ether in nylon. Dyes
Pigm. 50(2001), 127-131.

(1¥91) S5, 509U 9 pole (Siadg 3y — ok g ubis

1oV



