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The influence of builders on calcium deposition on the fabric was studied by laundering
the cotton fabric with sodium carbonate, sodium metasilicate, sodium tripolyphosphate and
built detergents in hard water.

The laundry variables were:

1) Washing cycles: 5, 10, 20, 30 and 40 cycles.

2) Water hardness: 100 ppm, 150 ppm, 200 ppm and 300 ppm.

3) Builders: Na, CO; Na, Si0; and STPP.

4) Detergents: Na—DBS, Na—DBS+Na,CO;, Na—DBS+Na, SiO;, Na—DBS+STPP, Na—

DBS+Na, CO;+STPP, and Na— DBS+Na, SiO;+STPP.

The fabric was washed for 15 minutes at 23+1°C in a washing machine(Gold Star WP
3007) under the similar condition with those of home laundering, and rinsed 3 times in the
same water hardness for 5 minutes.

The calcium deposits on the fabric was determined by EDTA-BACK titration methods.

The results of this study were as follows:

1) The amount of calcium deposits on the fabric was increased with increasing wash
cycles. This deposit was due to the build up of insoluble calcium carbonate.

2) As the water hardness increased, the amount of calcium deposits on the fabric was
increased.

3) Alkaline builders, such as, Na,CO; and Na,SiQ; promoted calcium deposition on the
fabric, however STPP prevented calcium deposition on the fabric.

4) Fabric laundered with Na—DBS-+Na,CO; showed the highest calcium deposits on the
fabric, and decreased with the order of Na,CO; Na-DBS+Na,SiO;, and Na—DBS.

And fabrics washed with phosphate-built detergents showed a small amount of calcium

deposition.
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Table ]. Characteristics of Fabric

Material Cotton 100%
Weave construction Plain
Yarn number <Warp 9.6 tex
weft 11.2 tex
Fabric count(ends and picks/ | 102X102
5 cm)

Thickness 0.321 mm
Calcium contents 231 ppm (CaCos)
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(1) Disodium salt of ethylenediaminetetra acetic
acid (EDTA) : SRIEME(AA FEILEHAER)

(2) Calcium chloride dihydrate: RE—R (B A B
HALB R frit)

(3) Sodium carbonate: R4 (8 4 Shinyo pure
chemicals. Co., LTD.)

(4) Sodium dodecylbenzene sulfonate(Na-DBS):
RE—L (AR FEMETERRER)

(5) Sodium metasilicate: FR#E—F (HAK FXEHlizs
TEHKEt)

(6) Sodium tripolyphosphate(STPP): & — (B
A FOLHEE TR G

(7) 71 e ke - RE—HRE Rz

2. RBAZ

1% %

(1) Tefrdst : Pefeel v Su7h8 -8 4RE EiER
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Fig. [. Effect of wash cycles on calcium

deposition.
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Fig. [. Effect of water Hardness on calcium
deposition.
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Table [. Calcium content and Turbidity vs. Time after Addition of Builders and Surfactant

& l 15 min. 30 min. 1hr. 10 hr. 24 hr.
A&E ! , ,

Additioan A | B A ‘ B A | B A | B A B
Na,Co; " 80 [ o040l 45 | 0020] 30 | 0009 20 | o.00t 15 | o0.000
Na, SiO; Y208 | 0.029 | or2 | 005|232 | 0.010( 220 | 0.002. 210 | 0.000
Na-DBS+Na,CO, | 290 0.520 284 0. 500 224 | 0.326 £0 0.068 48 ! 0.063
Na--DBS+Na,Si0; l 298 1.000 280 0.875 270 } 0.750 224 0.580 220 } 0.510
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B: Turbidity (0.D)
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Fig. V. Effect of STPP on calcium deposition.
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