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Properties of Regenerated Cellulose Films Prepared
from the Tunicate Styela clava

Young Jin JUNG”
Department of Biomaterials Engineering, Pusan National University, Mirang 627-706, Korea

The tunic of Styela clava (SCT) consists of a proteoglycan network. Regenerated cellulose films were
prepared by solution casting and coagulation of SCT in N-methylmorpholine-N-oxide (NMMO)/H,O (87/13
wt%). The crystalline structure of powdered SCT was primarily that of cellulose I. The crystalline structure
of SCT films exhibited a cellulose 1T structure, similar to that of viscose rayon. Physical characterization
of SCT films and fibers revealed an intrinsic v1scosxty (7y of 6.35 dL/g, average molecular weight (My)
of 423,000 g/M, and fiber density of 1.50 OJLm with a moisture regain and water absorption of 10.20%
and 365% respectively. The results were s\mllar to those of cellulose films regenerated from wood pulp.
Films prepared with 6 wt% SCT exhibited strong tensile strength, high water absorption, and a greater

degree of elongation. Scanning electron micrographs (SEM) of film cross-sections showed a layered,
sponge-like structure.
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of] &3} sea squirt, sea grape, tunicate 5 2.2 vpEheith thE S (DPw)7F 918, ¢-HER. 27} 97% (Wang et al., 2003)
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(Table 1).
Table 1. The extract yield of tunicate Styela clava cellulose.

Yield A is based on crude tunicate Styela clava. Yield B
is based on previous stages

Process Yield A (%) Yield B (%)
Acid treated 82.14-83.55 -
Alkali treated 34.14-46.55 41.56-55.71
Bleaching 31.47-43.25 92.17-92.91
nicis 2E oo £
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Table 2. Characterization of films and fibers made from
tunicate Styea clava and wood pulp cellulose

Styela clava

Wood pulp cellulose

Intrinsic viscosity [r] 6.35 6.80

Molecular weight (Mw) 423,600 448,800

Fiber density (g/cm®) 1.50 1.48

Moisture regain (%) 10.2 8.0

Water absorption (%) 365 116
N
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Table 3. The solution viscosity of tunicate Styela clava film
Concentration

Mg T QA

(g/dL) nr Nisp Nred Tinh

0.05 1.35878 0.35878 7.1756 6.1318
0.1 1.7863 0.7863 7.863 5.8015
0.2 2.9292 1.9292 9.646 5.3737
0.275 3.9924 2.9924 10.8815 5.0341
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Fig. 1. Determination of instrinsic viscosity in dilute solutions
of the tunicate Styela clava.
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Table 4. The water absorption of the tunicate Styela clava
film (SCT) and wood pulp cellulose (WPC) film
Water absorption (%)
Specimen 1 2 3 4 5 Average

SCT film 350 360 365 380 370 365
WPC film 120 115 120 125 100 116
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Fig. 2. X-ray diffractograms of wood pulp cellulose powder
(a) and tunicate Styela clava powder (b).
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Fig. 3. X-ray diffractorgrams of wood pulp cellulose films
and tunicate Stvela clava films prepared with various
coagulation condition. (a) wpc 40% NMMO, (b) wpe 20%
NMMO, (c} wpe pure water, (d) sct 40% NMMO, (e) sct
20% NMMO, (f) sct pure water.
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Fig. 4. FT-IR spectra of tunicate Styela clava powder (a)
and wood pulp cellulose powder (b).
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Table 5. Mechanical properties of wood pulp cellulose films
and tunicate Styela clava films. WPC, wood pulp cellulose
film; SCT, Styela clava tunics film. 4%-6%-8%, sample weight
concentration. w-20-40, coagulation solution (w-pure water,
20%-40% NMMO solution)

Tensile strength (Mpa) Elongation (%)

Sample code

Dry Wet Dry Wet
WPC-4%-w 4212 18.57 5.73 10.8
WPC-4%-20 46.01 21.95 5.55 13.18
WPC-4%-40 51.66 18.79 5.21 13.41
WPC-6%-w 47.98 14.47 6.12 22.68
WPC-6%-20 58.49 20.89 8.57 20.5
WPC-6%-40 57.94 13.92 5.54 21.66
WPC-8%-w 50.28 35.48 15 25.21
WPC-8%-20 54.85 20.46 10.07 29.34
WPC-8%-40 61.51 26.39 10.5 22.64
SCT-4%-w 40.35 15.49 7.05 12.6
SCT-4%-20 43.8 21.26 5.63 11.98
SCT-4%-40 45.89 203 4.51 13.19
SCT-6%-w 45.68 23.49 9.98 15.85
SCT-6%-20 67.12 39.11 10.87 21.75
SCT-6%-40 49.24 40.16 9.89 18.05
SCT-8%-w 46.43 39.66 7.41 12.23
SCT-8%-20 47.78 32.44 5.66 15.49
SCT-8%-40 51.07 20.76 6.46 19.04
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Fig. 5. SEM photographs of cross-section pulp films and
1umcclte Styela clava film made by different coagulation
condition. (a) WPC film in pure water coagulator, (b) WPC
film in 40% MMMO coagulator, {c¢) SCT film in pure water
coagulator, (d) SCT film in 40% MMMO coagulator.
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