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3- Macromolecular mixtures
4- White water
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1- Dissolved Air Flotation
2- Degree of substitution (DS)
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4- Polyvinylidene difluoride (PVDF)

yvra

= VI T v S NS g
gle o ada bt Ll PRIt
O3Sk gy Ul e (giLudElS
Lol 3 5 e 5ol (laslid 5 S
Sbae L) L o5l (g S 3l eslizad b Sl
Los ol IS5 03 b5 o s e
s Lol Sosen (G slacs S
(DAF) "o 515 b slaslasslid 53 i o
Aipdpe Jate 158 Glal 4 U IS el 5l 4
S esls JUSH O e a4y 1 el 3150 il
Sl ol 03 (0 JK8) disd e 43S e
i 4 S DAF s Sl sy aiead (5l i
S A5 s Ol itk slize Slagtegw
L mes S VoSl SaS el bl lS 5 sl
SaS @ by Lol g e S Gl e
Veor BV ee o3Il b slacssls o ey U1 L
Ll Gl 6 b osses Jods ey S
AT el SKan Sloassd Lelge otile 3L 25
i (ol oS sl Of a3 1y shlaals
Gl L aS S5 e3lul 5 O gl 23 £ 4 At
5,5 Ll o3l b Lae sls Sogline 3 5,8 oy
LSS, dacs SU Ul dade 3 gilulias 4 s
(sr <L) wlas dacas,
s LSS el gilubr Cgr O gl A3 5L
Bl o3l Y KE (7)) sl 58 656 SO s

QL.:..: b Q}M\JZL} CJ}LQ..:A le.ae:).,\m BEl Lic

R W

..,\AJL;G
Oseml il HLi3 5 Lie BBle o Lie (g 4L

M)D\" L"'iJE; é))ﬂ)‘).\am u‘)ijd kL...w‘ 4.:....:\)

a llal DS 5 038 sl sk L JT ol

1- Disc filter
2- Flocs
3- Dissolved air flotation
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Figure 1. Operating principle of dissolved air flotation.
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Figure 2. Classification of membrane processes.
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1- Toughness
2- Biocom patibility
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2- Phase - inversion
3- N-Methyl-2-pyrrolidone (NMP)
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Table 1. Properties of cellulose acetate used for producing membranes.
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Table 2. Preparation condition of cellulose acetate membrane.
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1- Flux
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2- Fouling

3- Cleare filtrate

4- Cludy

5- Standard methods for the examination of
water and wastewater
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1- N-Methyl-2-pyrrolidone (NMP)
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Figure 3. Membrane formation in ice water bath using acetone-formamide (a) and NMP solvents.
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Figure 4. Pure water flux of CA-L, CA-K and CA-S membranes.
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Figure 5. Result of porosity and absorbed water content.
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Figure 6. Shrinkage amount of CA-L, CA-K membranes compared to CA-S membrane.
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1- Water content
2- Pabby
3- Cross-rotational filter
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Figure 7. SEM images of CA-L and CA-K membranes.
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Figure 8. SEM images of CA-S membrane before and after white water treatment.
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Figure 9. Image of white water (WW) before and after treatment.
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Table 3. White water flux and properties of white water before and after treatment.
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Abstract

Background and objectives: The objective of this research was the preparation of
ultrafiltration membrane from three types of cellulose acetate which obtained from three
cellulose sources. Membranes were applied for white water treatment of the tissue production
line. With regards to previous studies, ultrafiltration membranes reduced 100% of total solids
and 10-20% of COD in white water treatment. In another study on Nano filtration of concentrate
solution of white water ultrafiltration of recycle paper mill showed that COD of Nano filtration
permeates (9,800-12,900 mg/L) by NTR-7450 membrane was decreased about 68-75% by
NTR-7450 membrane.

Materials and methods: Three types of cellulose acetate from three sources of cellulose (SEW
and Kraft pulp of milkweed wood, and soda pulp of cotton linter) were utilized for producing
membrane with phase inversion method. Properties of membrane such as pure water flux,
purification of white water and fouling were investigated by closed cell under the presser of 1 to
5 bars. The samples of white water were analyzed after and before purification based on
Standard methods for the examination of water and wastewater (1998). In addition, the SEM
images were taken from membranes before and after ultrafiltration of white water.

Results: Cellulose acetate from Kraft pulp of Milkweed wood and Soda pulp of cotton linter
indicated more porosity and water content in their membranes due to their low DS and
crystallite. Actually low DS led to be more hydrophilic in these cellulose acetates. The cellulose
acetate of SEW pulp showed the low porosity and water content in membrane due to more DS
and crystallite. The pure water flux of its membrane was located in rang of ultrafiltration. The
SEM pictures from cross-section of membranes illustrated that the pore sizes from water content
and pure water flux were larger than the pore size in SEM images. It was due to the large hole in
the thickness of membranes. The results of ultrafiltration of tissue machine white water which
obtained from CA-membrane (SM5) showed that it was quite efficient for removing pollution
from white water. BOD (Biological Oxygen Demand), COD (Chemical Oxygen Demand), TS
(Total solids) and turbidity were reduced 72.3%, 79.8%, 99.8% and 98.1% respectively.
Conclusion: The cellulose acetate type in terms of DS and crystalinity has a considerable
impact on membrane properties. Cellulose acetate of SEW pulp with more DS and crystalinity
results in ultrafiltration membrane with smaller pores and lower water absorption than Cellulose
acetate of milkweed Kraft pulp and soda pulp of cotton linters. The white water ultrafiltration of
tissue factory by cellulose acetate membrane (SM5) showed that it was considerably able to
remove pollution from white water.
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