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The Effect of Graft using Acrylic Acid on the Detergency for the Nylon 6 Fabric

—Improvement of Hemoglobin Removing Rate on Grafted Nylon—
Soo Min Oh - In Young Kim - Wha Soon Song
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Abstract

Nvylon fabric was grafted for the purpose of the development of detergency against the hemoglobin as a
protein soil. By free-radical producing chemical initiator systems, the graft using acrylic acid(AA) as a
hydrophilic vinyl monomer was performed to change surface energies in the presence of ammonium
persulfate( APS) as an initiator, and then acrylic acid grafted Nylon was treated with NaOH solution, The
surface morphology for Nylon-g-NaAA with changing graft rate were studied by scanning electron
microscopy (SEM). The properties of the Nylon, such as diameter, tenacity, elongation, contact angle, and
the hemoglobin removal, were also investigated. The diameter of grafted Nylon fiber increased as the
graft ratio increased. The tenacity of grafted Nylon also increased with increasing graft ratio up to 15%.
The elongation, however, decreased gradually according to graft. The contact angle decreased after graft
and alkaline treatment. The amount of hemoglobin on the grafted Nylon increased in proportion to the
graft ratio. Hemoglobin was easily removed from grafted Nylon, while it was difficult to be removed
from ungrafted Nylon, The detergency of hemoglobin for grafted Nylon decreased when the graft ratio
exceeded 15%. The removal of hemoglobin increased markedly with increasing hemoglobin content, and
revolution speed. Therefore, the removal of hemoglobin was improved due to graft and alkaline treatment.
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Table 1, Characteristics of fabric,

Yarn number(D)

Fabric count

Fiber Weave (threads/5cm) ‘?Slgf;t Th(len)e s
Warp Weft Warp Weft o mm
Nylon 6 Plain 70 70 214 150 60 0.16
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HIESF §Q0F ofu] 30 1 1, 100CHA 6087
AEstey ARE3M T

1.2. AleF

2fd ogegE HA FHEZZ4 (hemoglobin
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Table 2, Typical condition for the graft of Nylon

fabric,
Concentration of ammonium persulfate(APS) 0.05%
Graft temperature 90°C
Graft time 60rmins,
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Fig. 1, Effect of the concentration of acrylic
acid(AA) on diameter of fiber for Nylon,
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Fig. 2, Effect of graft ratio on the tenacity of Nylon,
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Fig. 3. Effect of graft ratio on the elongation of Nylon.
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Fig. 4. Effect of the graft ratio on the contact angle
for Nylon-g-NaAA.
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Fig. 5. SEM micrographs of the surface morphology for Nylon-g-NaAA
with changing graft ratio (hemoglobin concentration : 4.0 Z(w/v)) .

(a) ungrafted Nylon
(d) 15% Nylcn-g-NaAA

(b) 5% Nylon-g-NaAA
(e) 20% Nylon-g-NaAA

{¢) 10%; Nylon-g-NaAA
(f) 25%, Nylon-g-NaAA
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Fig, 6. Effect of graft ratio on the hemoglobin content
for Nylon-g-NaAA. (scil bath : hemoglobin
1%(w/v) in water, soiled cloth : grafted Nylon,
temperature : 25°C, dipping time : 10 min, pick
up rate : 85+2%)
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Fig. 7. Effect of graft ratio on the hemoglobin removal
from Nylon. (waterbath, temperature : 25+2°C,
time : 120 min, cycle : 100 rpm, dropping
method, hemoglobin content : 0.32mg/cm’)
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Fig. 8. Effect of hemoglobin content on the hemoglobin
removal from Nylon. (waterbath, temperature :
25+2°C, time * 120min, cycle : 100rpm, dropping
method, hemoglobin content : 0.32mg/cm’)
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Fig, 9. Effect of the revolution speed on the
hemoglobin removal from Nylon. (Terg-O-
Tometer, detergent : 0.1% LAS, temperature :
25+2°C, time : 20min, cycle : 100rpm, dropping
method, hemoglobin content : 0.32mg/cm’)
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