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Deep Dyeing of Cotton Fabrics by Natural Dye after
Pretreatment with Cationization Agent

e %k
Shigeo Nozawa

(19994£ 9 A108 %)

The combination effects of dyeing with a vegetable mordant dye and pretreatment with a
cationization agent for deep dyeing on the cotton material were investigated. These
cationization agents can cationize the cellulose fiber. The white cotton fabrics were dyed by a
mordant dye such as the coats of onions after pretreatment with the cationization agent, using
some kinds of metallic salts. Onion ( the coats of onions ) has been used in Europe from old
times as the utilization of waste material. It is cheep and easy to get some amount of them and
to be kept well. Quercetin included in flavonols is the main chromogen in the extracted materi-
als of onion with hot water. The color and the color fastness of dyed cotton fabrics were investi-
gated. In addition, they were compared with those of the cotton fabrics untreated with the
cationization agent. The results indicated that the cotton could be deep dyed with onion mor-
dant dyeing after pretreatment of the cationization agent. The color fastness stood the tests un-
der the lower standards, depending on the kinds of mordants, although the effects of

cationization pretreatment were not clear.
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Quercetin ( 1 ) and its complex ( I )
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Color data of the cotton fabric sample treated with the cationization

agentby L*a"b " color system

L* | a* | b* | C* |h=tan™'(b*/a*) | AE*ab
WA ALEI IR A | 93. 64|-0. 55(4. 68|4. T1 96. 7° 2.09
[BE] 4E*ab:7 700 (ABARE) 2 E OB LET 02

#2 FERERPERBHEM OFTCRIRAE) OL a* b RER TOR
&
Color data of the cotton fabric samples ( untreated with the
cationization agent ) dyed with the onion mordant dye by L*a*b *

color system

g L* | a* | b* | C* [|h=tan"'(b*/a*)| 4E*ab

7o U (St gefs) 179, 48(7. 72|20. 70|22. 09 69. 5° 25. 87
AL () ChUBHEZE)  180.82|4. 48(27. 18(27. 55 80. 6° 29. 31
Sn (1) 82.38(5.10|24. 48|25. 01 78.2° 26. 36
Cu(Il) 70.67(4.04|21. 28(21. 66 79.3° 30. 49
Fe(II) 63. 24 (1. 24|13. 46|13. 52 84. 7 34. 80
Fe (1) 68.52|6.06]27.51(28. 17 11.6° 31175
Cr(ID 74. 44(6.91)24. 82|25. 76 4. 4° 31. 89
Cr (1) (JuABA%E) |79. 76)5. 28/|26. 12|26. 65 8. 6° 29. 16
(ME] AE*ab: 7" 50y (B#RfaED) 2 X DB LTI EE

£3 La'b"RERICEL D FHERREREHRN GFIALRIRLE) DEE Gf R ER
QPR BHR AT F 1 ALKIRILER))
Color difference data between cotton fabric samples ( untreated with cationization
agent ) dyed by onion mordant dye and cotton fabric sample ( untreated with

cationization agent ) dyed by only onion using L. *a * b * colorimetric system

2§75 AE*ab| AL* |4da® |4b® [ AC* | 4h |AH*|tan™'(A4b*/4a®)
ALCID) ChVBA%E) | 7.37 | 1.34]-3.24! 6.48| 5.46(11.1° [4. 76 116. 6°
Sn(I) 5.44 | 2.90|-2.62| 3.78| 2.92| 8.7°{3.55 124. 7
Cu(Il) 9.57 | -8.81{-3.68} 0.58|-0.43| 9.8°[3.70 171. 0°
Fe (M) 18.92 |-16.24|-6. 48|-7. 24|-8.57|15. 2° {4. 58 228, 2°
Fe (I 13.01 {-10.96/-1.66| 6.81| 6.08] 8.1°/3.49 103. 7°
Cr (I 6.56 | -5.04{-0.81| 4.12| 3.67| 4.9 2. 04 101 1°
Cr(I) (JuABAZE) | 5.95 | 0.28|-2. 44| 5. 42| 4.56{ 9.1°|3. 81 114, 2°
(B3] tan™" (Ab*/ a®) : MMM BELLD AT

IZDNWTI, #FRR, AEICDWTIE, S8R RDOTHODBEDAE abflild, FHRPNEERE L
23, BEIZDWTIE, <TAELWLKATH- B> 7.

7o, LMEIC K2 R RN EREOBERANFFIL, AFF ACKNBEICBIT S EELN SHREAD
Fe (I1) >Cu (1) >Fe (I >Cr (I >Cr (M) (& o LBA BRHEOTILDERIE, ThEhEHEL, (100-LY)
£) >AID (h)BAE) SEEESSI(I)OET, HIZDNT, WL UL, RFOTEEH LTS AEablH
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Color data of the cotton fabric samples ( treated with the cationization

agent ) dyed with the onion mordant dye by L*a * b color system

i Y L* a* b* C* |h=tan"'(b*/a*) | AE"ab
73 L CEEYeg{a) (58, 6915. 86]27. 03[31. 34 59. 6° 46. 23
ALCID) (RVBHEE) |57.10(16. 38|34. 96/38. 61 64. 9° 52. 14
Sn(1) 58. 87(18.51{34. 80{39. 42 62. 0° 51.53
Cu(I) 43.94|16. 25|22. 38|27. 66 54. 0° 56. 73
Fe(I) 39. 71| 4.82[14.18[14.98 7.2 56. 18
Fe (1) 44. 48| 6.21(13.82[15.15 65. 8 51. 63
Cr (1) 48.79(16. 29|25.41|30. 18 57. 3° 53. 68
Cr () (JunBA%E) [52.09|16.20|29. 66|33. 80 61. 4° 52. 90

(B03%]) 4E"ab:7" 59 (AR AR 2 B OB LT 502

IZDWT, M1 2E, CHEIZDWT, K0 9% Thorx.
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Color difference data between cotton fabric samples ( treated with cationization agent )

dyed by onion mordant dye and cotton fabric samples ( untreated with cationization agent )

dyed by onion mordant dye using L *a * b * colorimetric system

182G AE*ab| 4L* [4a® a4C* | 4h | 4H* [tan™'(4b*/4a*)

fo L CEfEgege) 23, 21 [-20.79| 8. 14| 6.33| 9.25| -9.9°| 4.56 3.9
AL(I) ChVBAZE)  [27.65 |-23.72(11.90| 7.78| 11.06(-15.7"| 8. 93 33.2°
Sn(1) 28.97 |-23.51[13.41{ 10.32| 14.41|-16.2°| 8. 87 37.6°
Cu(I) 29.41 |-26.73[12.21 1.10| 6.00(-25.3"|10. 69 5.1°
Fe(I) 23.81 [-23.53| 3.58| 0.72| 1.46|-13.5°| 3.35 1. 4°
Fe (I 27.67 |-24.04| 0.15[-13.69|-13.02|-11. 8| 4.23 270. 6°
Cr (I 27.32 |-25.65] 9.38 0.59] 4.42(-17.1°| 8.29 3.6
Cr(I) (JuhBA%E) 129.96 |-27.67[10.92| 3.54} 7.15[-17.2°| 8.98 18.0°
(BE] tan™' (4b°/ 4a°) MR BERLOS A
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Color difference data between cotton fabric samples ( treated with cationization agent )

dyed by onion mordant dye and cotton fabric sample ( treated with cationization agent )

dyed by only onion using L "a *b * colorimetric system

g AE*ab| AL® | 4ga* | 4b° | AC* | 4h |4H"[tan"' (Ab*/a*)
ALCID) GhUBA%E) | 8.10 | -1.59] 0.52| 7.93| 7.27| 537|321 86. 2°
sn(l) 8.21 | 0.18; 2.65 7.77| 8.08| 2.4°|1.45 7. 2°
Cu(Il) 15.47 |-14.75| 0.39] -4.65| -3.68|-5. 6" |2. 87 274. §°
Fe(I) 25.44 {-18.98|-11.04{-12. 85|-16. 36|11. 6" |4. 40 229. 3°
Fe (I 21.67 {-14.21! -9.65;-13.21|-16.19/ 6.2° |2. 35 233.9°
Cr () 10.04 | -9.90; 0.43| -1.62| -1.16(-2.3"|1. 21 284. 9°
Cr(II) (JunBAZE) | 7.11 | -6.60 0.34; 2.63| 2.46/ 1.8 [0.99 82. 6°
(BE]tan™' (Ab*/ 4a%) X B2 BET (LD A
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Color fastness of the cotton fabric samples dyed with the onion mordant dye

v " 1325 i pa o
i g el b Rtk TV

it 2586 | 5Yy | 15 Y | 6ot 1R | ZREG | 5 Y 155 | EIBE 15 Y 5]

(#) | () (#) | (B) (&) | (B

7oL GEEHGA) | | 3R] 2 5 |5 15 |45 | 3-4 |4-5 [4-5| 3 4 14-5
AL (GEugegea) | A |3BAk1 3-4 |5 15 |5 |4 |45 [3-4 |4 |45 |34 4
ALCTI) ChUBA%E) | #E |3skyE| 2 5 (5 |5 {45 3 5 |5 3 5 |5
AL ChUBAEE) | A |3kuEhE] 3 5 |5 |5 34|34 |5 |5 |34 15 |5
sn(I) S (3kwG| 2-3 |5 |5 |5 (45|34 |5 |5 |34 ;5 |5
Sn(I) A |3RwE| 3 5 |5 [4-5 | 4 4 5 |5 4 5 15
Cu(I) # 130k 5 |5 |5 |45 | 4 |4-5 |4-5 | 4  |4-5 [4-5
Cu(I) fH |3RME| 4 5 |5 [4-5 |3 | 4-5 |4 [4-5 | 4-5 13-4 | 4
Fe (1) o I3kl 2-3 |5 |5 |45 3 5 15 3 5 |5
Fe(II) A |3k 4 5 |5 |5 |3 |45 (45| 5 | 45 |4-5 |5
Fe (I = 3L k| 4 5 |5 [4-5(3-4 | 4-5 |5 |5 [ 45 |5 |5
Fe (I H [3LAk| 45 |5 |5 |4-5|3 |45 [4-5 |5 4 |45 1|5
Cr (ID £ 35k 4-5 |5 |5 |5 |45 |45 |5 |5 |45 |5 |5
Cr (1) H |3k 45 |5 |5 |4-51(3-4 |45 |5 |5 4 5 |5
Cr(I) (JuABAZE) | & (3k¥E| 4 5 |5 |5 |45 4 5 |5 4 5 |5
Cr(Il) (YurBA%E) | & |3KwE| 2-3 |5 |5 |[4-5 (34| 4 5 |5 4 5 |5

a)JIS L 0843 (FE3IWH1E)
b)JIS L 0844(A-15)

c)JIS L 0849 (EEHtit Bk 11 )
d)JIS L 0848

IR S A 01T B BBUR T & o THBHIFI
THBEFIRBEOLTEER . 7IA )RR
KDOWTR, BF4ALARIRLAETIE, TRAEZHEE
DBRFHTUHRIED EITIROBRHRERL, &
ROLEDEEHELUTHRERET, BRICALTE
FRFLBERERD, BERREKERKTH .
—%, BFFACHNBEIZBNTIE, FiBATHRY
PDRIFBOENE< S, ROABITIE ARSI RLRBE
DELEERD, WMEBERARNIZEBRTIE, DL AKRL
BICHARTERNCETFOET 2EUEN, FIFRF
RiEREo . WEETOBENRIZ, hF+ 1t
IR D B RASICB T ARIBSICKD, M- £F
RIT THRPHNTELEIRBED LWFIEE o7,
Thabb, AFFACBUEEICDONWTS, EERR
EXERIRTH oIz,

4. BbUIC

KGFEMEL, MPRES 1 TORMEBHI L DB
BLEELLTENO—RRMHED I F A ALHEICH
WBAFF AR LD BEERAE EOHAICDE,
TOERAEEREN. AT EERLOAFA LEIT
NEBL, OB BEERHA %AW/ RBg
ETEENRICLDBRREEEZT /2. TNHOHG
MOBEEERIT S LI, SMPAREEZIRR
L. RBIRHZ, AFF ALRIRAEOHE DB
frol. TOHR, ROLIRAMANESN.

BROSRBEREARA T, Ehhdiahh, BR
DR (BHELCEZEOIRABLAS) NBohid, £
DRABMBAEIZ BN THER MY AR 2 8iH
{LLTIREBTE . MAOERBEFETHF A 1t
FIRTIRIZ & o T, (100-L°) {E3F60 O BB EE AR
DHEITLLREYTHUEOMBY, MEEREMEH - E
BB TOHFF AN O—ADRBRABIZEITS
B Y LRBEOHRNE SN, HERIELER
MmO EREREIT, RAGHERATIIAREE D5
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