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Investigation of colloids in natural waters in Kanamaru region,
Yamagata and Niigata, Japan -by means of Atomic Force
Microscopy and Transmission Electron Microscopy

Yoichi OvyaMA*, Masaya SuzUKI ", Hikari KAMIOKA™ and Yutaka KANAT™

* National Institute of Advanced Industrial Science and Technology (AIST),
Research Core for Deep Geological Environments, Geological Survey of Japan,
1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan

The grain size and chemical composition of colloids in stream water and groundwater col-
lected from Kanamaru region, a boundary between Yamagata and Niigata Prefectures, Japan,
were investigated by means of a filtration method, atomic force microscopy (AFM) and analyti-
cal electron microscopy (AEM). The filtration method demonstrated that the stream water in-
cluded the colloids ranging from 0.0063 to 0.22 um, whereas that the groundwater (10 m depth)
included the colloids ranging from 0.025 to 0.22 ym. The AFM provided more detail information
on grain size distribution of colloids (0.001 um of resolution) compared with the filtration
method; i.e., the colloids ranging from 0.025 to 0.035 um were predominant in the stream water
whereas those from 0.020 to 0.040 um occupied a half of the total colloids in the groundwater.
The AEM analysis showed that compositions of the colloids were different between the stream
water and groundwater. Such a difference may influence on adsorption properties of radionu-
clides to colloids.

Key words: colloid, stream water, groundwater, atomic force microscope (AFM), transmission
electron microscope (TEM)
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Table 1 Water quality data at the sampling stations.

Sample Temp.(°C)  pH  EC (ms/m™) DO (mgL") ORP(mV) Eh(mV)  Probe
Stream water 20.2 7.32 58.7 8.18 216 42536 B
Groundwater 9.8 4.23 52 4.16 383 599.64 A

Probe A: HORIBA W-22XD

Probe B: YOKOGAWA PH82, YOKOGAWA SC82, DKK HDO-110

Yamagata Pref.

5
e
O N

Fig. 1 Location of sampling stations in Kanamaru
region, Yamagata and Niigata Prefectures,
Japan.
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Fig. 2 Chemical composition of the filtrates in each

filtered fraction from stream water. (a) La,
Ce, Nd, Gd and U, (b) Al and Si.
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Fig.3 Chemical composition of the filtrates in each
filtered fraction from groundwater. (a) La,
Ce, Nd, Gd and U, (b) Al and Si.
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Fig. 4 AFM images of colloids (left) and the cross-sectional height analysesalong the
red line (right). (a) stream water, (b) groundwater.

80
W Stream water
8 60 F O Groundwater
=%
g
wn
3 40
o)
£
g
z 20
0
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Grain size (U4 m)

Fig.5 Grain size distributions of colloids in the
stream water and the groundwater.

D7 IVEEEHAEL, SERTIEEL TV 2L T
Wb, o7, ABEICLE>THSEINI-a0 (4 FEE
OFTETER, Aaof FEOHEEZELTVS
%L H D (Fig.2)o —F, WTFKIBoaw sk
FRFE LB Fe) NIZIEFFABEOE -2 & L THH
XRTHBY (Fig.6(b)), Zhidfioo TEM MifgiZH
WTHEMTH o720 EoT, BlMESNIzaa( K
X, Somithd 5\ IZKERILW TH 5 M o A
F, FRARRSO L) AR EEEEdaa R
ZIH L TV AWEEED D %,

34 A%, AFMZH LU AEM EICL BERED

Jadt 3

SHM DL Tk o THEONIzaT (4 FOR

FlZOoWT, AP TIE, W) K 250.0063~0.22



32 o # —-8 K Ik #&k- bk M - & I L

(@)

opY CKa Position A

/ osition

400 A
2 3004
E
]
© 200+

1004 CuK o

OK a CuK B
. / \A |
2 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.010.0
ELE KeV

(b)

1500 "

Position B
CKa
1200'/ FeK o/
/
29001, OK«a
5
FeL o

S 6004 ||

300 CuL o

1 ‘_/SlKa

— ().] 4 M

0- T T T T T T
0 1.0 2.0 3.0 40 5.0 6.0 7.0 8.0 9.010.0

KeV

Fig. 6 TEM images of colloids in natural waters (left) and the EDS analy-
ses at the position indicated by a white box (right). (a) stream

water, (b) groundwater.
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