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The Use of Eco-friendly Electrolyte with Bio-additives in Pattern Transfer
and Polishing of Metals

EZI8I8 K. C. Peng' ~ Z&58 C.Y. Lee’ ~ BXIHEE P Y. SU°
BERHR A (MCUT) MR TIER 'EVBRIS - *SHaEs
BRI AE (Taipei Tech) HEM T2 2013

IEEEHENRREFERESHE A « MEERINEMEFRDES - ERSRBEZEINE 1
BIEMREBECE (5/EERNEENRI568895) - BEBREIENRIE - ISTRIENEBMRIBERE
1 MRAREREEZIAE - LEEVHEBRARSEERABIN « #EF » WAHERKRLTIME : Of%
MERIER BV RIRERBEBFAR KB RIVEN (B EZiNiEMask) » BT EREIEMEREAY
BN - FERREREBHNINSREENEE - STNBEZREHRE (52 3%RE 55
EBEREBERCBREESER BB EERIER BRERNNEE YT - OFHBEEERE
BB LRSER - EEEESEAMUERBRSNER @ HILSNMNEBRKEEER
EEE-15°CHF - BREBEFEIN - FILUSRAEHEK - U RIZRIFIOIN  (E8%E
BREREREELSBNEILEE » SHEBRARSLER - ZEHITRASIEERNEEI RN
HITEMERENEREES - REBRE LS -

This eco-friendly electrolyte is composed of glycerol, phosphoric acid and EM bacteria. After well
mixing, the solution was heated inside an autoclave for 1 hr to complete the electrolyte preparation
(Taiwan Patent No. 1568895). Based on the principle of anodization treatment, the workpiece was
placed at the anode and a platinum titanium mesh was used as the cathode. This eco-friendly
electrolyte contained nearly no water and minimized the contamination problem associated with
the disposal of used electrolyte. The following processes were able to be accomplished with this
innovative electrolyte. (1) The metal workpiece was attached in the back of a desired pattern mesh
(e.g. platinum titanium mask) and subjected to the same applied potential at anode. Subsequently,
the pattern of the mask could be transferred to the surface of workpiece after treatment (Taiwan
Patent granted). (2) Conventional anodization treatment was to grow oxide film on metal workpiece.
The heat generated during the process needed to be cooled by circulation system. In our new
process, the electrolyte was even cooled down to -15°C. Since there was barely water content in
the electrolyte, the freezing point of water posed no problem. During the anodization at this low
temperature, the etching speed was far lower than oxidation on the metal. Therefore, the oxide film
was able to grow on the metal workpiece. By controlling the thickness of grown oxide, the color of
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reflected light from the surface can be tuned accordingly.
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0.01A%%4£ 54 0.25A%84 64 0.5A%84 64 1.0A%B 464
BiEEE | RiEke | BROAG | BREKe | BROER | BREME | BEe | BREHS
21 0.249 0.491 0.142 0.193 0.081 0.160 0.109 0.197
22 0.232 0.435 0.157 0.247 0.088 0.176 0.125 0.202
23 0.285 0.366 0.182 0.262 0.095 0.191 0.126 0.130
3 0.255 0.431 0.160 0.234 0.088 0.176 0.120 0.176
0.01 A%k 58 0.3A %458 0.3 (0.01A) 7R [ B 4k 51
R | RiEke | BREES | RiEKe | REAR | Bt
k1 0.189 0.304 0.205 0.252 0.169 0.199
252 0.149 0.376 0.209 0.209 0.213 0.213
253 0.176 0.242 0.223 0.229 0.162 0.209
35 0.171 0.307 0.212 0.230 0.181 0.207
0.05A %42 0.1A %42 0.15A %52 0.25A %052
Bibge | REHKG | BREAg | BREKe | REEG | BRiEKe | BREER | BiEHs
251 0.029 0.082 0.047 0.097 0.061 0.050 0.047 0.101
22 0.062 0.035 0.056 0.064 0.054 0.065 0.057 0.054
3 0.040 0.049 0.059 0.067 0.067 0.062 0.043 0.058
3 0.044 0.055 0.054 0.076 0.061 0.059 0.049 0.071
0.2A %47 0.25A 448 0.2A (0.01A) R B 4c4R | 2.5A (0.01A)m [ B 4z éA]
BitEE | R | BROEG | BRiEkke | BOAG | BEKke | BEOEG | BRiEks
21 0.322 0.406 0.098 0.110 0.254 0.347 0.423 0.637
g2 0.285 0.416 0.080 0.116 0.253 0.315 0.477 0.590
23 0.289 0.293 0.094 0.116 0.309 0.382 0.465 0.484
3 0.299 0.372 0.091 0.114 0.272 0.348 0.455 0.570
1A SUS304 2A SUS304 3A SUS304 5A SUS304
BiEEE | Rk | BROEG | BREe | ROEG | BREHKE | BEe | BREHS
21 0.113 0.146 0.061 0.068 0.076 0.126 0.113 0.125
252 0.130 0.154 0.068 0.090 0.124 0.127 0.102 0.118
253 0.124 0.265 0.067 0.069 0.126 0.148 0.184 0.119
3 0.122 0.189 0.065 0.076 0.109 0.134 0.100 0.121
0.01A 606148 &4 1A 606158 &% 2A 606148 &4 5A 606148 &4
Raige | BREKe | BREEG | REKe | REAG | BRiEde | BREEG | R
21 0.260 0.615 0.268 0.621 0.265 0.585 0.108 0.205
252 0.209 0.552 0.231 0.603 0.258 0.624 0.107 0.241
253 0.262 0.705 0.295 0.647 0.259 0.679 0.173 0.281
3 0.244 0.624 0.265 0.624 0.261 0.629 0.129 0.242
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