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Removal of Hemoglobin from Acrylic Acid Grafted Nylon Fabric
The Removal and the State of Adhesion of Hemoglobin on Grafted Nylon Fabric-
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Abstract— The removal of hemoglobin from acrylic acid grafted Nylon fabrics has been investigated.
In order to change detergency of Nylon 6 fabric, acrylic acid(AA) were graft copolymerized on Nylon
fabric using ammonium persulfate(APS) as a initiator, and then acrylic acid grafted Nylon was treated
with NaOH solution. The graft ratio increased linearly with increasing acrylic acid concentration. The
graft ratio was the highest when the concentration of APS was 0.05%, and it decreased as the concentration
of APS increased. The surface of Nylon fabric became rough due to graft. Moisture regain was increased
by graft and alkaline treatment, contact angle was also improved compared with the ungrafted. The hemog-
lobin was easily solubilized and removed from grafted Nylon fabric, while it was difficult to remove hemog-
lobin from ungrafted Nylon fabric. The effects of graft on removal of hemoglobin was related with increase
of moisture regain and transformation of COOH to COONa by atkaline treatment.
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Table 1. Characteristics of fabric.

Aleko 2+ HX S RZF2ZW (acumedia manufa-
tures, Inc), THlAWl A & Z 4N} E F (sodium dode-
cylbenzenesulfonate, LAS, E743}A4F23AD), &
A 2k(Folin-Ciocalteu” phenol reagent, A 83H-&,
Merck 31854 3AD), ok @AM acrylic acid, Junsei
Chemical Co.), #&AttEH (ammonium persul-
fate, G EFTYF4 3D, 43I E F(sodium
hydroxides), ®4AFUEE (sodium carbonate) &
Agslgen, BF 15 Alehe AMEEc)
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Fabric counts

Deni Weight Thick
Fabric Weave enier (thread/5cm) (gjlngl?) ('r(; n'l)ess
Warp Weft Warp Weft
Nylon 6 Plain 70 70 214 150 60+ 5 0.16
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Fig. 1 Effect of the concentration of acrylic
acid(AA) on the graft ratio for nylon.
(condition of graft: concentration of
ammonium persulfate 0.05%, tempe-
rature 90 C, time 60min.)
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Fig. 2 Effect of the concentration of ammo-
nium persulfate(APS) on the graft ra-
tio for nylon.(condition of graft : tem-

perature 90C, time 60min.)
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Fig. 3 Effect of the graft ratio on the moisture
regain for nylon-g-NaAA.(condition of
graft : concentration of ammonium
persulfate 0.05%, temperature 90T,
time 60min.)
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Fig. 4 Effect of the graft ratio on the contact
angle for nylon-g-NaAA.(condition of
graft : concentration of ammonium

persulfate 0.05%, temperature 90C,

time 60min.)
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(d) 5% Nylon-g-NaAA(unsoiled)

(a) ungrafted Nylon(unsoiled)

(e) 5% Nylon-g-aAAsmléd 0.16mé/cm’)
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1600

(f) 5% Nylon-g-NaAA(soiled 0.8mg/cm)

Fig. 5 SEM micrographs of the surface mor-
phology for ungrafted Nylon fabric and
nylon-g-NaAA with changing hemog-

lobin concentration.(condition of soi-

(c) ungrafted Nylon(soiled 0.8mg/cm)

ling : dropping method)
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Fig. 6 Effect of graft ratio on the hemoglobin

removal from nylon-g-NaAA in water.
(condition of soiling : dropping me-
thod, hemoglobin content O.32mg/sz,
condition of washing : waterbath, wa-
ter, 25+ 2, 120min, 100rpm)
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Fig. 7 Effect of graft ratio on the hemoglobin

removal from nylon-g-NaAA in detergent
solution.(condition of soiling : dropping
method, hemoglobin content 0.32mg/CHf,
condition of washing : Terg-O-Tometer,
0.1% LAS, 25+ 2T, 20min, 100rpm)
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