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A Study on the Tannin Weighting of Silk
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Summary

The studies were performed to investigate the optimum conditions for tannic processing of silk

by use of Chinese Gallotannin and synthesized tannic acid, which are aimed at weighting, dyeing

and physical properties of tannin treated silk.

1.

w

It was reasonable that the concentration of tannin solution is 30 grams per liter of Chinese
Gallotannin, 15 grams per liter of tannic acid for the efficient weighting of processed silk. The
temperature and time for tannin treatment was optimum at 80°C, 60 minutes and the acidity
of tannin solution at pH 2 to 3.

In dyeing the tannin treated silk by Acid dye Orange I, the temperature and time was
reasonable at 60°C, 90 minutes to control the desorption of tannin components weighted onto
silk.

The colour differences (4E) of dyed silk fabric by soaping could be remarkably narrowed by
tannin treatment, resulting in improving the washing fastness of tannin treated silk by two
grades more than that of untreated ome.

The light fastness of tannin treated silk could be drastically improved by reducing the dye-loss

of dyed silk fabric which was coused from the Ultra-violet ray irradiation.

. The rubbing fastness and water repellency of tannin treated silk was at the same level with

that of untreated one. However, the Drape coefficient of tannin treated silk was decreased more
than that of untreated one, which is closely related with fabric softness and dressing appearence.
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Fig. 1. Relationship between concentration of tannic
acid and weight increase
* Treatment, Time: lhr, Temperature : 80°C
Bathing ratio: 1: 50
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Fig. 2. Relationship between weight of Chiness
Gallotannin for extraction and weight increase
* Extraction, Temperature : 95 to 98°C
Time : 1hr
* Treatment, Time : 1hr, Temperature : 80°C
Bathing ratio 1 1: 50

S RE BEY Rl B sbABEE =AE
Fd JelA AfETFQg/D SdfE(10g/ D R
3le] R 90°C, 80°C, 50°CelAl BREERSFIS 304,
604, 904r, 1204rfHjo . dho] &% SdEES £E§R
B 2d 3, =23 49 ).

& REEEZ o R #e} 89 ehd #EREAEL
sty AfrFetdel A9 90°Coll A& 80°CERE =2
o \ERY] WMANE EHEo) Yy BEEEY BB
fi=tel BfRol QelA 50°Ce) A& 120507 x = ig
8ol #igEm= A 80°Col A& 60474 R] ZEkstA
Whnstel. = o] FRE = BB BinZme 2y,

ARAAMEY A 27 44 Fo] EEmEe
80°C 2 90°CIE7} 50°CE e wlale] #5e] =buiggz
o] B ¥XT EMET s EEe 2el B

(%)
.

258

i
z

welghlt incre

C 30 &0 D 120

Treating time (mins)

Fig. 3. Effect of treating times and temperatures of
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gallotannin on weight increase of treated silk
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Fig. 4. Effect of treating times and temperatures of

tannic acid on weight increase of treated silk
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Fig. 5. Influence of inital pH values of tannin
solution and weight increase of treated silk
o—e : Chinese Gallotannin
x—x» : Tannic acid
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Fig. 6. Influence of dyeing times and temperatures
on desorbing amount of tannin treated silk
e-o ; Chinese Gallotannin
x-x . Tannic acid
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Fig. 7. Dye adsorption(K/S values) of tannin treated
silk at dyeing temperature of 80°C.
Dye : orange I (2% o.w.f.)
Bathing ratio : 1. 100
Wave length(imax.) : Untreated 480nm,
Treated 500nm
4-a  Untreated
e-e : Chinese gallotannin
x~x ; Tannic acid
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Fig. 8 Dye adsorption(K/S values) of tannin treated
silk at dyeing temperature of 60°C
a-a : Untreated
e-s : Chinese gallotannin
-x : Tannic acid
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Table 1. Colour fastness of dyed tannin treated silk fabric by soaping

Pre soaping Post scaping Washing Fastness
Treatments AE
; X Y Z Y VA (discolouring)
Untreated \ 36.77 30,86 1217 | 57.04  54.00  49.37 | 6.90 1~2 grade
Tannic acid 40. 48 31.04 9.33 | 43.03 36. 48 19.97 1.89 4
Gallo tannin \ 32. 80 25.98 8.63 “ 36. 62 32.20 19.55 2.85 3

AE=4004(Vx—Vy)2+ (0. 234Vy)2 4 (0. 44(V— Vy) )12



Table 2. Light fastness of dyed tannin treated silk fabric

Wave length Reflectance® ] irradiation time (hr)
Treatment S
(nm) ! and dye-loss® (%)

ek T e [ s [ w
a 7.06 | 1379 | 1538 | 17.15

Untreated 480 : : :
b [ — | 2662 | 3L00 | 3541
. a | 488 ] 198 | 514 | 552
Tannic acid 500 : ; : —
b J‘ — | 28 | 3% | 64
| a | 505 | 515 | 523 | 59
Gallotannin ; 500 ‘ - —
b | — | o3 ] 1.54 ’ 5.58

dye-loss(%) =

log(R st./R sa.)

log(R st./R sa.)—Jog(R st./R sa.*)

Table 3. Drape coefficient, rubbing fastness and water repellency of tannin treated silk fabric

Fastness against rubbing ‘
Treatments Drape coefficient ‘ Water repellency
Dry | Wet ’
Untreated 0. 461 ‘ 5 grade | 3~4 grade E 50%
Tannic acid 0. 426 5 3~4 50
Gallotannin 0. 401 5 i 3~4 ‘ 50
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