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Soil amendment, especially addition of clay minerals, has been widely conducted to improve the physical and
chemical properties of cultivated soils. However, there are no systematic studies on the effects of the structural
type of clay minerals added. This study was conducted to investigate the effects of structural type of clay
minerals on physical properties of soils. Two experimental soils, layer-dominant and granule-dominant ones,
were mixed with either a layer-type smectite or a granule-type zeolite at a level of 2.0 wt%. It was observed
that water permeability of soils was decreased by smectite whereas not significantly changed by zeolite. This
effect was much greater in layered clay-dominant soil than in granular clay-dominant soil. Our results cleady
indicated that the relationship of structural type between a soil and an amendment plays a decisive role in the
soil properties. Therefore, it is highly recommended that the structural types of both soil and amendment be
taken into consideration for soil amendment by clay minerals.
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Simplified model of soil pores depending on structural type of clay minerals.
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Introduction
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Materials and Methods
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Fig. 1. Column experiment device.
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Results and Discussion
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Table 1. Physicochemical properties of soil and clay minerals used in this experiment.
pH EC OM  Av.P,Os Exch. cation (cmolc/kg) CEC Particle size
Term Texture
(I:5)  (dS/m)  (gkg)  (mgkg) K Ca Mg Na  (cmolc/kg) (mm)

Geumsan 5.4 0.25 28.8 60 1.09 729 230 0.10 16 L -

Ulsan 6.5 0.58 434 444 0.14 2.43 0.74 0.11 14 SiL -
Smectite 8.7 1.69 - - 098 44.63 6.12 3.34 59 - < 0.075

Zeolite 6.7 0.35 - - 835 3097 311 2290 107 - < 0.500
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Fig. 2. X-ray diffraction pattemns of the clay fractions in the
soils.
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Fig. 3. XRD patterns of smectite and zeolite.

F+= clinoptiloliteof| A WA= 243 24 thlso| ¥g
5] WA=} (Fig, 4).

WIE HEZL Q] BESF (F4hollA FA 2], smectite
Ae] 9 zeolite®] ZH2 A g|toflA] QIA}e] F1t v dol 71
FgshE Ao R TR 43R BHEEE Bdeh gk
Fig. 59} 2t}

FA g 27 (Fig. 5911 99) HHFrHrs Al
15 ml (1,91 mm/hr) LI, FFFS A7 39A1F
Atk PRI smectite A 2]H9] 27| BAErSHEE Al
21 9 ml (1,15 mm/hr) L2 FA 2]t vlso] W
AIE B o HFFE AT 80 A7t o)A A|&E SiLt,
AFAR zeolite A1) 27| Bt FpdEs ARG 17 ml
(2.17 mm/hr) L2 FA 2] to] v|gte F7tEglon |
T FAIRRE 80 A7 AR YERY smectite A 2]
£ BAT AT ol dA 3] A s S B9
27 (Fig. 59 1 )] B dle=S 5 5502
s, Y HETF Hsks Bl 32 smectite
23t 49 7] BEaLert Bzl A2 S5 s
NegA7E ths=re] 3718 Azl A= gekEc,
1482 zeolite A St H9 27| F4&ET} K

ool w2 Lo o
rﬂm{ﬂ_&
o

Fig. 4. SEM images of smectite (A & C) and zeolite (B & D). A
and B at lower and C and D at higher magnification, respectively.
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Fig. 5. Effects of addition of clay mineral on average water
permeability of layer-dominant soil (Geumsan).
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Fig. 6. Effects of addition of clay mineral on average water
permeability of granule-dominant soil (Ulsan).
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Fig. 7. Simplified model of soil pores depending on structural
type of clay minerals.
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