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Preparation of Ru nanoparticles by alcohothermal process
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Abstract: Alcohothermal process for the preparation of metallic Ru nanoparticles in the ethanol solution is described.
The solvothermal reaction shows different colors during the heat treatment at 120 C at different reaction times. Monodis-
persed ruthenium colloidal nanoparticles with a diameter of 3 = 6 nm in the ethanol solution were obtained by adding ac-

etate ions as a stabilization reagent. Ru powders composed of 1 =5 nm particles capped by hexadecyltrimethylammonium

bromide (HT AB) were also synthesized by this method.
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RuCLXH,0, —I/KESR 44 M Aldrich 4k 2% 24 =]
W18, R4+ /S kidk = H & (HTAB) )\ SIGMA 1k
2N, HHTEE LBEM Bio-Lab A W15 .

X B A7 9 7E Rigaku modeF2028 FiE4T, R
Fi Co Ko A= 1.788 92 UAFSHHE . bRHES AL 44
FIH JEOL-JEM 100SX 3% 5 M 7 Wl Bi ( TEM ) M
W,k H & 100 kV

T HEE B H8E (HRTEM) B 44 JEOL-3010
B3R, nd R 300 kV . B EGSR A CeD %
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1) BASEE BRI % B % AR
4, 10 mL 3mM RuCl; ZEEH I 1 mL 0.5
mol/ L. ZTRH, W IR G WS BT I [ N 25 2% 1,
PR EEAE 120 CHEHE BT b BN [F] i
5] .

h T R JBETRARRTRL, H 1 mol/L HC %
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(a) —MHHT RuCls ZEREHIG (b) —120 C HASEE 1 by
(¢) —120 C #ALFE 2 h; (d) —120 CHLFE 4 h
Fig. 1 UV-Vis spectra
(a) —RuCl3 in ethanol before heating;
(b) —Heating at 120 C for 1 h;

(c¢) —Heating at 120 C for 2 h;
(d) —Heating at 120 C for 4 h
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Fig. 2 XRD patterns of Ru powders
obtained by alcohothermal method
(a) —Agglomerated particles prepared without acetate ions;

(b) —3 = 6 nm-sized particles
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Fig.3 TEM images of Ru particles

(a) —Agglomerated particles prepared without acetate;
(b) —Mono dispersive Ru particles stabilized by acetate
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Fig.4 TEM images of Ru powder prepared by
alcohothermal method at 120 C for
4 h with molar ratio of Ruto HTAB 1
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Fig.5 HRTEM images of sample in Fig. 4
(a) —TEM morphology; (b) —Crystal lattice image
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