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Abstract: The properties of bacterial cellulose reinforced cement
composites were investigated. The analysis was focused on the influence of
content and length of bacterial cellulose on strength, setting time and
hydration of cement composites. The results showed that the flexural
strength and compressive strength increased 20% and 8% respectively
when the mass fraction of bacterial cellulose was 0.02%. There were less
significant impact of bacterial cellulose on pH and setting time, but the
bacterial cellulose accelerated the production of CaO-SiO,-H,O gel during
hydration.
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Tab.l Chemical compositions and physical property of cement

w!% p/

Si0, ALO; Fe,0; CaO MgO SO; TiO, K,O Cr;0; MnO BaO (g-cm™)
20.2 528 3.52 60.96 2.78 4.79 0.58 119 0.07 0.08 0.05 2.97




.58 -

17

GB/T 1346—2001,

13.5

13.0

12.5

12.0

1S F

11.0
10.5
10.0

95

w /i %

b)28 d

15
e
/™
/! \._______.—-—-—-' — 140
'o.f\"n.
\. /. {15
_ \ \.
| -
30
15
. 1 1 L L 1 :}
0 005 010 015 020 025 0.30
wil %
ZL:"I!
56
f.‘o—”' 54
! N 2
. ._H________‘_H. 52
50)
]
] L] /.“__‘_h'--—-_._: 46
L
14
) \ -
[ T y
)] 0.05 0.10 0.15 020 025 030

a /MPa

a IMPa

FRAETERTMAKERM IBdAE MITEE

Flexural strength and compressive strength of cement

composites with different bacterial cellulose content
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Tab.2 Mix proportions of samples
w/%
[/pm
0 0 100
1 2 0.01 99.99
2 2 0.02 99.98
3 2 0.03 99.97 =
4 2 0.06 99.94 =
5 2 0.1 99.9 -
6 2 0.2 99.8
7 2 0.3 99.7
8 5 0.1 99.9
9 5 0.2 99.8
10 5 0.3 99.7
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Fig.3 Flexural strength and compressive strength of cement
composites with different length of bacterial cellulose
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Tab.3 pH and setting time of cement pastes
pH t/min t/min
0 13.29 135 313
13.14 128 307
) f 6 13.08 109 318
2009-05-04 1648
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Fig.2 SEM images of cement and cement composites with 24
different length of bacterial cellulose X
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Fig.4 XRD patterns of bacterial cellulose reinforced cement
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