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Effect of Cellulose Nanofiber Addition on the Plasticity of Low-Quality Clay

Seiji NIIJIMA and Hiroaki TANIGUCHI

Cellulose nanofibers (CNFs), showing unique rheological properties, are expected to improve the plasticity of low-

quality clays. In this study, the plasticity of low-quality clay added with CNF was evaluated by a uniaxial compression

test. The addition of CNF increased the apparent Young's modulus, work, and water content range of the low-quality clay,

suggesting an improvement in plasticity. In particular, CNFs with longer fiber lengths were found to be suitable for

improving plasticity. The improvement in plasticity of the low-quality clay could be attributed to the high viscosity of

CNF.
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Fig. 1. Evaluation method of plasticity of clay dough by uniaxial compression test.
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Table 1 Chemical composition of the clay samples (in
wt%).

Composition Jinya Gairome
Si0s 62.93 50.99
AlO; 23.64 32.01
Fe;0s3 1.31 1.33
TiO; 0.59 0.82
CaO 0.14 0.14
MgO 0.36 0.30
K20 2.15 1.42
Na, O - 0.05

Ig. Loss 8.02 12.14
Total 99.14 99.20

Table 2 Mineral compositions of the clay samples (in
wt%).

Composition Jinya Gairome
Clay 54.12 77.68
Feldspar 13.72 9.76
Quartz 30.23 9.66
Iron 1.34 1.37
Organic matter 0.59 1.53
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Fig. 2. X-ray diffraction pattern of the Jinya clay.
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modulus and water content of the Jinya
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Fig. 4. Relationship between work and water content
of the Jinya clay and Gairome clay as a reference.
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Fig. 5. Relationship between apparent Young’s

modulus and water content of the Jinya clay with 0.5

wt% CNF added and Gairome clay as a reference.
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Fig. 6. Relationship between work and water content
of the Jinya clay with 0.5 wt% CNF added and Gairome

clay as a reference.

T X % CNF-L IZDWT, & DOTRMNE D E K
Bk ORI RITTRHELPFA L. CNF-L
N B D H 7 2 MR KERS L0 BTy 7l
ERFEOREFRER 71T, fhERELEEKREEOMFR
%X 8 T Z kT . CNF-L @& OB E
F v o 7SI L 7= CNF-L i 0.3 wt%
DETHEETHD 05 MPaz iz 272y MR
LA EE /ol £, ftFEE D CNF-L IR &
RV L 72, CNF-L IRIE 0.4 wt%LL | T,
BT o 7R3 0.5 MPa LU E & 72 B IKE K
BOWTHEREITA4TIU EE R, U EDZ D

_51_



S EHIR TR PSS No.48 (2024)

1.0 , —
g O :lJinya
g ® [ 0.1wt%
P o O 1 0.2wt% A
3 ® 103 wt% |
_g %':;én O 0.4 wt%
g 6 : ® [ 0.5wt% 1
©» 05 O ©d =
o e o o
5 ' ® 040 (, :
>°_ i e Ooe o

O o0, o .

- oy
8 3E | ]
S 23-31 % ,
e P 23-29 % [

0.0 PR [SPARRE URN ( SR

20 25 30 35

Water content (%)

Fig. 7. Relationship between apparent Young’s
modulus and water content of the Jinya clay added
CNF-L.
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Fig. 8. Relationship between work and water content
of the Jinya clay added CNF-L.
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