CHAPTER 4

4.1 DETERMINATION OF~%-DY ﬁ VARIOUS DYES

ngﬁﬁ&: lene tape yarn dyed

1Y SN O azo dyes and three

The % d§F
wilh seven di

anthraquinone dyés F o rese e of three carrier

concentrations (ige P 0g -|f\ 5 g/1) at various

temperatures (i.e., °C) are determined.

‘Since two dyes, M.g. Be Brown 1, and C.I.

Disperse Violet 8, a almost no affinity for

al akes in any condition of

the tape yarn,
’ sSults for other five

dyeing are 3
L

dyes are shown 1
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Table 4.1 Dye uplakes (%) for various disperse dyes at 90 °c

(A) C.I. Disperse Orange 3

Dye weight ﬁ:;- 10.225 ng
Dye puri 57.40 %
Initial “pu . - 5.869 Bdese 1]

\\'\
DYE UPTAKE

\
1

CARRIER|INITIAL

CONC. YARN USED, ”'D/ (%)

=

(g/1) (g) AP RATIO
b 44 ,'- ng/g) (5)
ety -
(2) ) Slady 74 4) =(4)%100/(3)

0 0.9944 4.761
2 1.0€ 5.055
5 1.00%2 4.253
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(B) C.I. Disperse Red 1
Dye weight used - 10.850 ng
Dye purity ' 73.23 %
Initial pur 7.579 mg... (1)
CARRIER|INITIAL TA DYE DYE UPTAKE
CONC. YARN USED BED/ (%)
g/ 1) (g) ATIO
5/g) (5)
(2) =(4)%100/ (3)
(0} 0.9988 2.806
2 0.9971 4.381
5 0.9962 3.181

AUEININTNYINS
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(C) C.I. Disperse Ora@gg 5

Dye weight used 9.550 mg
Dye purity 51.05 %

Initial pure 4.87T5 mgsss (1)

CARRIER|INITIAL TAPE, DAL DYEPEINAL DYE DYE UPTAKE

CONC. |YARN USED FALI RATIO | ADSORBED/ (%)
g/ | dug/, \T'ARE "RATIO

[ & : /g) (5)

2) =(4)%100/(3)

0 0.9954 DR A 0. . 1. 811
0.9926 : 7.086
0.9976 =24 844 2.865
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(D) C.I. Disperse Violet 28

Dye weight used 9:825 mg
Dye purity , 90.83 %

Initial pure d used 8.924 mg...(1)

CARRIER|INITIAL TAPE DYE DYE UPTAKE

CONC. |YARN USED Al RAT ADSORBED/ (%)

(g/1) (g) *
/8) (5)

(2) =(4)%100/(3)

0 0.9927 119 1.324

0.9994 7 : 8.579
0.9878 o=~ 903 25.083
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(E) C.I. Disperse Red 60

Dye weight used 10. 325 mg
Dye purity 85.11 %
Initial pure dye used 8.788 mg... (1)

CARRIER|INITIAL TAP TIAL DYEPELNATL" DYE DYE UPTAKE

CONC. YARN USED" BED/ (%)

(g/) (g) TTO
’ g) (5)
(2) =(4)%100/(3)
B, . 0.9921 # 8,858 B el ghe
 o0.9992 ¥ {Egge9 -2, 23.979
5 0.9980 | < #.306 : P T adp

AU INENTNEINS
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Table 4.2 Dye uptakes (%) for various disperse dyes al 110°C

(A) C.I. Disperse Orange 3

‘Dye weight used 10:150 . mg

57.40 %

5.826 mg...(1)
CARRIER|INITIAL 2 -'kg AL  \\fK§f DYE DYE UPTAKEL
CONC. YARN US _‘r,ﬁ 0\ [ADSORBED / (%)

(g/1) (g) i ’f, | TAPE\ RATIO
L (mg/g) (5) |
=(4)%100/(3)

3.296
2 0.8 5.678
5 0.9942 = 6.751

ﬂ‘iJEJ’WIEJVI‘iWEJ’]ﬂ?
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2
(B) C.I. Disperse Red 1
Dye weight used 9.975 ng
Dye puritly 73.23 %
Initial pure d used 7805 mg...(1)
CARRIER|INITIAL T 51’,-'/'1 . L DYE DYE UPTAKE
™ CONC. |YARN USED / i’ RATIO |ADSORBED/ (%)
(g /1) (g) - "f g/ ATIO
' LI Cag /g (5)
| ) Ll =(4)%100/(3)
.’ \ -
0 0.9982" i, 0.460 : 6.286
2 0.9943 | =S " 0.487 6.629
5 1.0004 lef=—aT g 0.525 7.190
Q‘

ﬂlﬂﬁl’mﬂﬂﬁwmﬂi
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(C) C.I. Disperse Orange 5

71

1.0014

Dye weight used 9.975 mng
Dye purity 51.05 %
initial pure. 5.092 mg...(1)
CARRIER|INITIAL TAPE*INTTIAL DYE|EINAL DYE DYE UPTAKE
CONC. |YARN USE] : RATIO [ ADSORBED/ %)
(g/1) () 2k RATIO
' I f ) (5)
(2) ¥ =(4)%1007/(3)
0 0.9864 4.417
2 1.0006 7.998
5 8.515

AU INENINENT
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(D) C.I. Disperse Violet 28

Dye weight used 9.925 ng
Dye purity - 90.83 %
Initial pure dye used 9.015 ngads (1)

CARRIER|INITIAL TA FIT 1, g fEINAT. DYE DYE UPTAKE
CONC. = |YARN USED | T JSORBED/ (%)

(g/1) (g)
ng/g) (8)

IR il oy N =(4)%100/(3)

3.266

0 1.00186
0.9990 168.301
5 0.9982 : J;:_hé; 33.928
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L 3
(E) C.I. Disperse Red 60
Dye weight used 10.050 mg
Dye purity 85.11 %
Initial pure d K . 8.554% g (1)
CARRIER|INITIAL TAPE DYE DYE UPTAKE
. CONC. |YARN USED" RBED/ (%)
(g/1) (g) ATIO
' g) (5
C2) =(4)%100/(3) |
0 0.9990 ! 34, 8F1
A .- 0.9992 30.218
S 1.0007 22.836

AU INENTNYINS
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Table 4.3

Dye uptakes

74

(%) for various disperse dyes at 130°C

(A) C.I. Disperse Orange 3

Dye weight used 9.975 mg
Dye purit, 57.40 %
5.726 M gro= (1)
, // \\\\\
CARRIER|INITIAL #APE \\\ L DYE UPTAKE
CONC. |YARN USED ’ E \\ 3ED / (%)
(g/1) (g) o7 B RATIO
WA (mg/g) (5)
’ '
(2) 3 ) (4) =(4)%100/(3)
0 1.0011 3.741
5 o.8oh1 | s5.73+ | o 5.601
v
5 1.00 8.386

ﬂUEJ’JVIEI‘H’iWEJ’\ﬂ?
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(B) C.I. Disperse Red 1

Dye weight used 9.925 mg
Dye purity 73.23 %
7.268 mg... (1)

Initial p

CARRIER|INITIAL DYE UPTAKE
CONC. |YARN USED (%)
(g/1) (g) TIO
(5)

(23 =(4)%100/(3)

0 1.0010 T EEesiss ; 5.357
2 1.0004 265 §. 451
5 1. O i T. 498

AULINENTNEINS
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(C) C.I. Disperse Orange 5

Dye weight used 10.000 mg
Dye purity _ 51.05 %
: 5.105 mg...(1)

Initial pu

CARRIER [ INITIAL TARE| afi0 L2 FINAL, DYE DYE UPTAKE .
CONC. |YARN USED % RATIO (ADSORBED/ (%)

/D | o LS fiergd™ | TaPB RATTO
- 4 g) (5)

5t - =(4)%100/(3)

0 1.0005 5.233
2 1.0015 7.455
5 1.00Q8 10.059

AugIneninens
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(D) C.I. Disperse Violet 28
Dye weight used 10.075 mg
Dye purity 90.83 %
Initial 9.151 mg...(1)
CARRIER|INITIAL , DYE DYE UPTAKE
CONC. YARN USE? FAPE, RATIO \| ADSORBED/ (%)
(g/1) (g) | Kngre ARE RATIO
‘ mg/g) (5)
(2) =(4)%100/(3)
0 1.0000 5.289
2 1.0013 25.309
5 1. G e 31.897

AUEINENTNYINS
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»
(E) C.I. Disperse Red 60
Dye weight used - 89,975 mg
Dye purity 85.11 %
Initial e dyle/ u ~ 8.490 mg...(1)
@ |CARRIER{I} , APmf” #NADT AL DYE|FINAL" DYE DYE UPTAKE
, : Ao
CONC. 4 HE R . JADSORBED / (%)
(g/1) V K ngigd |\ \TAPENRATIO
' \\nng/g) (5)
=(4)%100/(3)
0 47 .197
2 : 31.891
. *lr ) _"_7_;-“‘-1-;—~—w_4.‘ 4 & 28 - 984
Y

AUEINENTNEINT
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4.2 THE STUDY OF EFFECTS OF TEMPERATURE AND CARRIER
CONCENTRATION

The dyeings of polypropylene Lape yarn with C.I.
Disperse Red 60 in the presence of various carrier

concentrations, i.e., 0, 1, 2, 3, 4 and 5 g/l at various

o

temperatures, i.e., 7O 100, 110, 120 and 130 C

e uptake are shown in

Table 4.4(A) - 4.4¢(

AU INENIneng
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Table 4.4 Dye uptakes (%) for dyeing with C.I. Disperse

Red 60
Dye weighl used 10 ng
Dye purity 85.11 %

Initial pure dy sed 8811 mgses svans (1)

o

(A) 8t 70 €

CARRIER|INITIAL DYE UPTAKE
CONC. TAPE (%)
USED YARN
USED (5)=(4)¥100/(3)
(g)
(2) 1 2 Ave
0 : 1 oooz 1.316| 1.410| 1.363
1 0.9998 '¢.845|16.669]16.757
2 0.9998 .212| 7.400| T7.306
3 1ooooma 511 | 0.396 .653| 4.653| 4.653
4 92 3. 217 3.405] 23.811
| |74 m

ammmmum’iwm ¢)
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(B) at 80 °C
CARRIER|INITIAL|INITIAL |DYE ,ADSORBED/ DYE UPTAKE
CONC. TAPE |DYE/TARE|T (%)
USED YARN
USED (5)=(4)%100/(3)
(g)
(.29 1 2 Ave
0 1.0000 TQ! 4.077| 4.077| 4.077
1 1.0000 388/ 22.183]|22.183|22.183
2 0.9994 15.688|15.688|15.688
3 1.0000 11.597)11.597|11.597
4 1.0000 9.035| 8.836| 8.935
5 1.0000 7.026| 6.932| 6.979

AULININTNEINS
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(C) at 90

o

.82

CARRIER|INITIAL|INITIAL
‘| conc. TAPE |DYE/TA
USED YARN |RATI
USED (
(g)
(2) =
0 0.9997 f
1 0.9999 !
2 1.0002 8 H
3 0.9998 .53
4 1.0001| 8.51
5 1.0002| 8 £

DY.E

DSORBED/

e

DYE UPTAKE

(%)

(5)=(4)%100/(3)

Ave

9.691
27.620
23.881
19.993
16.557
12.822

9.597
27. 714
23.975
19.981
16.463
12.657

9.644
27,687
23.928
19.987
16.510
12.739

AULINENTNEINS
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(D) at 100 C
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CONC. TAPE
USED YARN
USED
(g)
(2)

CARRIER|INITIAL

1.0000
1.0000
1.0001
0.9999
1.0000

U & W N = O

0.9999v ft

INITIAL |DYE ADSORBED/

DYE/TAP \ 10

RATLO® .‘ (3
i, _

mg /g

DYE UPTAKE

(%)

(5)=(4)%100/(3)

7 %&\"
AN

1

Ave

18.938
36.459
28.175
24.935

'21.816

18:082

18.938
36.459
28.175
24.935
21.898
17.988

18..838
36.459
28.175
24.935
21.887%
18.035

ﬂ‘lJEJ’WIEJVI’ﬁWEJ’m‘i
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L 3
(E) at 110 °C
CARRIER|INITIAL|INITIAL |DYE, ADSORBED/ DYE UPTAKE
CONC. | TAPE DYE/T-; \{ l; 0 (%)
USED YARN |RAT i
USED (5)=(4)%100/(3)
(g)
» (2) 1 2 Ave
0 1.0000 '949}34.649|34.649!34.649
1 1.0000 41.570|41.534|41.552
2 1.0000 30.079/30.079(30.079
3 1.0000 27.799|27.799|27.799
4 1.0000 25.414|25.508|25.461
. 0.9998 22.836|22.742(22.789
X'
I!
I
‘,




(F) at 120 °C

CARRIER|[INITIAL DYE UPTAKE
CONC. TAPE (%)
USED YARN
USED (5)=(4)%100/(3)
(g)
(2) 3 2 Ave
0 1.0000 4149.982(49.982(49.982
1 0.9999 39.415(39.415(139.415
2 0.,9999 30,357 130.357130,357
3 0.9998 29.296(29.308(29.302]
4 0'999.u A-938126.938]26.938
5 1.0000 ri_ l“f.320 25.320]125.320

]
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<

(G) at 130 C

CARRIER|INITIAL|INITIAL DYE UPTAKE
CONC. TAPE (%)
USED YARN
USED (5)=(4) %100/ (3)
(g)
(2) i 2 Ave
0 1.0000 #1441 acod7| ¥§.47.198 47.221|47.209
1 1.0001 1| 40.940[40.940{40.940
2 1.0001 31.986(31.892[31.939
3 1.0000 31.124(31.113[31.118
4 %, oooo : 29.127/29.103[29.115
5 0.999842°8.513 | 2 471! 2 471129.026|29.02629.026

o s UL NSN3
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ratlngs is based on contrast (change in color) equal to
grey scale grade 2 between exposed and unexposed portions
on the specimen. The 1light fastness specimen, dyed with
C.I. Disperse Red 60 at ~120 °c without carrier and
possessing the highest % dye uptake on it after dyeing, is

3-4 which is described as moderate fastness Lo fair fastness.
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