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Objectives

e Study the interactions in the ternary system
(Nanofibrillated cellulose + xylan + tannic acid) by
conducting viscosity and rheological measurements
on hydrogel and its components.

* Examine the internal structure of aerogels with
Scanning Electron Microscopy (SEM)
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Material and Methods
Where does tannic acid come from?

Chinese sumac (rhus
chinensis), Photo: Kristine Paulus

Tannic acid (TA)
) A.C.S. reagent Sigma-
Actinlak Aldrich



Birch sawdust extract was
obtained from birch sawdust by
pressurized hot water
extraction (PHWE, pilot scale).

20% solids
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Birch xylan extraction
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Material and Methods

* Nanofibrillated cellulose (NFQC)

Lot 11473
Anionic

2.65% aqueous dispersion
oL
06.03.201:

Photo: Innventia
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Results
Viscoelastic properties (hydrogels —> NFC + PHWE xylan + TA)

3.5PS-30NFC-70X"

1.5PS-30NFC-70X"
*Actual %PS prior to xylan addition, 1.05%

*Actual %PS prior to xylan addition, 0.45%

10 -
13
§ g
© 01 - A o
- = & -
) %I’ﬂaa-a.ﬁ-aﬁﬂ'ﬂﬂ )
- 0.01 E
0.001 Ty IR ERR
0.1 1 10
Frequency (Hz) Frequency (Hz)
G' Gn
& NFC & NFC
- NFC_Xylan < NFC_Xylan
#® NFC_xylan_TA 0 NFC_xylan_TA

Ac'inF ak



Results
Viscosity measurement — (hydrogels —> NFC + PHWE xylan + TA)
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Results

Compression test — (Aerogels —> NFC + PHWE xylan + TA)

0.45PS-100NFC* J==— 16.8 kPa
1.5PS-30NFC-70X-0TA [==}— 25.8 kPa
| 1.5PS-30NFC-70X-250TA =1 56.7kpa
0.9PS-100NFC* | =1 108.9 kPa
1.5PS-60NFC-40X-0TA | =1 187.9 kPa
1.5PS-60NFC-40X- 250TA | =1 285.8kPa
- 1.05PS-100NFC* | —  114.6 kPa
3.5PS-30NFC-70X-0TA | = 166.4 kPa
| 3.5PS-30NFC-70X-250TA | = 145.8 kPa
2.1PS-100NFC* | 1 744.1 kPa
3.5PS-60NFC-40X-0TA | =1 . 1229.4 kPa
| 3.5PS-60NFC-40X-250TA | 3. 1610 kPa
10 100 1000 10000

*%PS prior to the addition of xylan
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Results

SEM
1.5% total polysaccharide content, 40% xylan, 60% NFC

Without TA




Results

SEM
3.5% total polysaccharide content, 70% xylan, 30% NFC




Conclusions

* Thereis considerable evidence suggesting that xylan
and TA form complexes thereby altering the type of
interaction with NFC.

* The total content of polysaccharide is a key
parameter affecting the way xylan-TA complexes
interact with NFC.

* The sharp differences in the morphology of aerogels
with or without TA gave hints on the degree of
interaction between xylan-TA complexes and NFC
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