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Recycling of the Waste Cellulose

— II. Preparation of Hydroxyethyl Cellulose from Knit-Cotton-Waste —
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Abstract—Various grades of hydroxyethyl cellulose (HEC, MS 0.65—3.20) were prepared
throngh reaction of the knit-cotton-waste with ethylene oxide(EQ). The knit-cotton-waste was
composed of 98% of a-cellulose and 2% of other components, and the cellulose was highly
pure. The molar ratio of EO to knit-cotton-waste and that of NaOH to knit-cotton-waste, and
the agitation speed were the important factors determining the molar substitution(MS) during
the preparation of HEC. The MS of HEC was remarkably increased with increasing molar
ratio of EOQ’ to knit-cotton-waste. When the molar ratio of EQ to knit-cotton-waste was 3.5,
that of NaOH to knit-cotton-waste was 1.25, and agitation speed was 450rpm, it was possible

to prepare HEC of MS 25.

The structure and crystallinity of HECs

and X-ray diffraction.
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Table 1. Reaction conditions of hydroxyeth- Coll A AIE Fel Eiro] FHAl RS AlFch
ylation of knit-cotton-waste FAIZE 3 e o i W S Al7 AL ARe] 7 Yofvt
Waste cellulose:NaOH(molar ratio)  0.5~2.0 AEol A 1piE Hstel GCiL Felatach
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2.4 X|&lz B2A % hydroxyethoxyl : C= BX0.05 P2 -
= = : AXsample wt.(g)
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A ARG 2Ee Ultra-lom 270 Ms= . —._162XD
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dE71E FID & ARgatglon, 24 258 60 of 7)ol ], rf | response factor
CollAl 280C7HA] 15Cmini 525 AL, +9 B : iodoethane®| peak area
Tk BEVIS] RE 22 23009 300CE S, A T toluene®] peak area
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Table 2. Chemical compositions of knit-cot-

ton-waste
a-cellulose( %) 98.0
Alcohol-benzene extracts( % ) 0.70
Ash(%) 0.44
Acid-soluble part( %)’ 0.38
Acid-insoluble part( %) 0.18

* Soluble and insoluble part after 72% H,SO treat-
ment, respectively.
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Fig. 1. Effect of molar ratio of Kknit-cotton-
waste/EQ on MS in the presence of
1.25 moles NaOH.
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Table 3. Absorption band assignment from
cellulose FT-IR spectrum"

Wavenumber(cm ') Band causing absorption

3400 OH stretching

2,900 Ch stretching

1,429 CH.; scissoring motion

1,375 CH bending

1,335 O-H in-plane bending

1,315 CH. wagging

1,277 O-H bending

1,225 O-H in-plane bending

1,163 C-O-C antisymmetric stretching
1,111 Mode of cellulose ring stretching
893 Vibrational mode of C; and
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