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Effect of alkali pretreatment on ultra micronization

of cellulose by high pressure jet
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Abstract: In order to reveal the change of cellulose structure and
physical property caused by ultra micronization, cellulose power
was treated through different concentrations of sodium hydroxide
and then broken by using high pressure jet. The microstructure,
size and physical properties of microfabrication were explored.
After pretreatment with 10% NaOH solution (70 ‘C, 1 h) and
high pressure jet treatment, the diameter of the crude microfabri-
cation decreases from 5.0~50.0 ym to 0.1~1.0 pm, and the
length decreases from 20.0~200.0 pm to 1.0 ~10.0 pm. The
peak value of cellulose particle size distribution curve was reduced
from 158.0 pm to 10. 0 pm. The specific surface area was

improved by 3.0~ 5.5 times. The results indicated that the swell-
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ing of cellulose microfiber bundles after alkali pretreatment could
reduce the mechanical properties of the cellulose, and its particle
size decreased significantly by the spraying of high pressure jet.
XRD results showed that there was no obvious change in the
crystallinity and thermal stability after high pressure jet. Howev-
er, the crystallinity of cellulose decreased 10% after alkalization.
Alkali pretreatment improved the micronization degree of
cellulose by high pressure jet.

Keywords: cellulose; high pressure jet; micronization; specific

surface area; crystallinity
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Figure 1

SEM images of original cellulose
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SEM images of cellulose treated by alkali pre-

Figure 3

treatment and high pressure jet treatment
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Figure 4 Influence of high pressure jet on particle size
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Figure 5 Influence of alkali pretreatment on particle size
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Figure 6 Influence of alkali pretreatment and high pres-

sure jet treatment on particle size

X BEEATLENEEHRBMALFERNYN

PURAR I I S B — 4R . WAL TUAL LAY 2T 4 R 224 K
19 T S U A R AL A A 2R DA (I 0T B AR AR 1R 158 pm
FefiR 2 10 pm 245,77 %) Doy 17 pm, Hoh<<10 pm )
57%.10~20 pm [ 39%.20~160 pm ) 4% . 80% (f&
A 2 HO B e FOR B EEE P T 5~20 pm.
23 BESEMACLERAEILRENEN

P TR (130 MPa. 4 YO Ji » 27 4 F e 2 T BLUE R
3AELL b 08Ik 5 i S AL PR S L 2F 4 3R b R T iR 2 1Y
S AL LR L PR SRR RTINS 2.2
HOBLA I /MH — 2K

*1 HUSEESFRRAKLERFERLFTER
Table 1 Specific surface area of cellulose treated by alkali

pretreatment and high pressure jet treatment
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Figure 7 X-ray diffraction patterns of cellulose treated

by high pressure jet
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Figure 8 X-ray diffraction patterns of cellulose

pretreated by alkali pretreatment
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Figure 9 X-ray diffraction patterns of cellulose treated

by alkali pretreatment and high pressure jet
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