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1. N, gas
2. Storage Tank
3. Deaerator
4.6. Filter
5. Zenith Pump
7. Internal Coagulant Tank
8. Spinning Die
9. Stretching Funnel
10. Coagulation Bath
11. Take-up Roller
12. Take-up Motor
13. Guide Roller
Fig. 1. Spinning apparatus.
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1. Needle 2. Insert

3. Shell
5. Spinnerstte
Fig. 2. Spimning die.
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Fig. 3. Scanning electron micrographs of cross
section of cuprammonium cellulose hollow
fiber membrane.

(C;=7.5%,Cp=5%, Tg=30°C, t,ys=Isec.,.
D.R.=1, annealing : none)

C, : internal coagulant conc.

Cg : coagulation bath conc.

Tg : coagulation bath temp.

t,q © air drying time

D.R. : draw ratio
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Fig. 4. Internal coagulant concentration vs.
maximum take-up velocity.

@) C,=7.5%

Fig. 5. Scanning electron micrographs of inner

wall showing the effect of internal
coagulant concentration.

(b) C,=100%
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Fig. 6. Coagulation bath conc. vs. maximum
take-up velocity. (Tp=30°C)
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(a) Cg=5% (b) Cg=10%

Fig. 7. Scanning electron micrographs of porous
region showing the influence of the
sufuric acid concentration in the coagu-
lation bath,

(C;=7.59%, Ty=20°C, t,4=1sec., D.R.=1,
annealing : none, see Fig. 3 for Nomcen-
clature) '
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(a) Tp=10°C (b) Ty=20°C (¢) Tp=40°C
Fig. 8. Scanning electron micrographs of porous region showing the influence of coagulation bath

temperature.
(C;=7.5%, Cg=5%, t,y=1szc., D.R.=1, annealing : none, sce r'iz. 3 for Nomenclature)
1 um JLum

(a) t,a=4sec. (b) t,q=1sec.
Fig. 9. Scanning electron micrographs showing
(a) 0.2um thickness skin layer when air drying time was 4sec.
(b) no skin layer when air drying time was Isec.
(c¢) no skin layer of commercial product from ENKA
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Effect of draw ratio on the hollow
fiber geometry. (3ee Fig. 3 for Nomen-
clature).

(a) before anncaling (b) after annealing

Fig. 11. Scanning electron micrographs showing
the effect of anncaling on the porous
region of hollow fiber membrane.
(C,=7.52%, Cyg=5%, Tz=40°C, D.R.=1,
T,=65°C, Sec Fig. 3 for Nomenclature)
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A Study on the Cuprammonium Cellulose Hollow Fiber Membranes. 1.

Hollow Fiber Spinning
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Dep't. of Chemical Engineering, Korea Adveaiced Institute of Science & Technology, Seoul 131,
Korea
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Abstract : Hollow fiber membranes were manufactured by dry-wet spinning of cuprammonium cellu-
lose solution. The composition of the dope was copper 5.87 %, ammonia 11.63% and cellulose 9.197;.
The spinning was done through a single hole needle-in-orifice hollow filament spinnerette. Aqueaus
sulfuric acid was used as the external coagulant and aqueous acetic acid was used as the internal
coagulant. The effect of the internal coagulant concentration, the coagulation bath composition, the
coagulation bath temperature, the air dryirg time, the draw ratio, and the annealing temperature

on the spinnability and the morphology of the hollow fiber membranes were studied.
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