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Nanoparticles have received much attention in recent years due to its remarkable properties, which offer important economic
benefits and has been used in diverse applications. However, their property gradually decays because of coagulation, which
means that adhesion between nanoparticles. Therefore, a superior technique which maintains dispersion of nanoparticles is
desired in order to maintain its high performance in liquid. In this study, nonthermal plasma was irradiated to ZrO: nanoparticles

dispersion to suppress coagulation of ZrO: nanoparticles. As the results, a sufficient coagulation suppression effect was obtained
in the ZrO: dispersion. In addition, the coagulation suppression effect and dispersibility were further improved by changing the
processing conditions, such as using combination of nonthermal plasma irradiation and ultrasonic treatment, modifying the
electrode geometry. Furthermore, the amount of -OH production after nonthermal plasma irradiation and coagulation

suppression time were compared to clarify the coagulation suppression effect. Zeta potential was also measured to analyze the

change of the charge on nanoparticles surface at the same time. In conclusion, it was suggested that the surface modification by
-OH plays an important role in coagulation suppression effect in this study.
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Fig.1 Nonthermal plasma treatment system.
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Fig.3 Appearance of nonthermal plasma.
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Fig.7 Comparison of scattered light intensity pattern immediately
after treatment.
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Fig.9 Comparison of H:O: concentration
. and suppression time of coagulation.
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Table 3 Suppression time of coagulation of H.O»-added dispersion.

H:O: concentration Suppression time of

Conditions [uM] coagulation [ min ]
Control <10 45
H:0. addition 131.3 40
US&Plasma ( Sphere) 131.3 210

F4 Y—5EME pHE
Table 4 Zeta potential and pH.

Conditions pH of pH of after Zeta potential

dispersion  dilution [mV]
Control 5.4 6.2 -20.74
US&Plasma (Needle) 3.8 6.1 10.92
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Twa, F72, WX — % E{LIZ Control 25~ A F A&
fii%, US&Plasma (Needle) WLHEAST T AN %7~ LT
BY, HWIHENE > TWAZ EDFERING. —
eI S BRALYR A ORI T, FE AANEBED
pH ﬁ‘%ﬁxTﬁU’@%ﬂﬂiﬂ@kﬂS%4 TR T~ A S A
WL, BORIZT VA THhIUL T e b AW L
TT7IALHBTAIENMONTVWE Y. 2%,
710, DX — ¥ BALH~ A F A TH S Control Tld, 57
HDSEERED pH (6.2) X DERMIE 220, KRS, £—%
BAAYT T A TdH 5 US&Plasma (Needle) lfi“(ﬂ FE
HPEHEO pH (6.1) LW TN AVHELR>TVREET R
5. L72285 7T, 41Al, US&Plasma (Needle) WLFEIZ X



pH

20 HEAFRE &

0 SRR S 7 VI ) HIANEAL L 72728 Zr0, DX
—FBMNYA FANS T TANEL L2 Db 0s.
F72320 L0, ZOERIOBILIIEBTFH T T X<
IAEREN/-OHIGER ST 22 ENERAONL. AT
e e L CRAERR T I A<I2L > TT 1 A2 IR 210,
DEMOMEEHEEVHEML, FARLLIzL v o7
BId Y ", KRBT A 200, D%E S LIZ AR - OH
WL DR FERIAOBALVIRNTH D Z LRI NS,

4. EE
KRETTlE, 5780 L I pH ORIARIC X B EE IS
TOBE»S, B T T X< RO BEIIHIRN R I
DWTELT L, 22T, FEHLITE—yEMIED
DB pH 215 L, ZrO2 K112 B\ CEE M L B
pH DENPRKE VT EE— 5 BALOMIMEIIIEAL, KT
B OB IS5 SN AN D 5 P, 33Hi DK
KLD, 10 (a) 12 Control 2 3 1F % 45 FALFR K @ pH,
Y — & BALHE D7D DA FILELFE D pH & ZrO, %8 1
DOFtR%, X 10 (b) 12 US&Plasma (Needle) MLHRIZHB 1)
LR E R, — IS, Zr0, DRI LI L D 4
~8 L ENTWAG "™ A%, Control TIZELE pH (62) 128
WTE—=FBMAYAFATH 72720, RERIZBIT
% 710 DFEERIL 4~62 DHPHIZH Db D EEZ HND.
10 (a) £ 1), Control IZB1F 5 ZrO, DEEE 1 & 45w ILEL
WO pH (54) OZEIFIRK 14 (=54-4>62-54) THDHZ
ENSb %, F72, US&Plasma (Needle) MLEE T, &
BpH (6.1) ICBWTE—FEMDPTITATH72720,
Zr0, DEFEEITIL 6.1~1412HHbDEEZEZ LN A, 10
(b) £ 1, US&Plasma (Needle) WLHEIZ B} 5 ZrO, D%
L LI O pH (3.8) DT/ T D 2.3(=6.1-3.8)
THoHI LD bhD. LoT, FHILEE pH & 5B HO
7% US&Plasma (Needle) ALHL D 5 A% Control (2 1R T
RKEWZEDPHSL2LTH S, 21, US&Plasma (Needle )
AL Z BT R OB RS2 Control £ b KX
MolzZ L EEMTH Y, BEMHREOMAERTH
LHEFHMENS, LA L, US&Plasma (Needle) MWLEET
(& Zr0, OEMSCEIZ LY, HALpH ZILICH T2 —%
BNELES R 2RSS H L. LIzh > T, 58I

7] Range of isoelectric point

1.4 05 @ pH of dispersion
T O pH of after dilution

(b) US&Plasma (Needle)

(a) Control

10 AHETROEE pH & 5E S OBk
Fig.10 Relationship between pH and zeta potential.
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