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ˆ¨ª¡¢±Ÿ®Ÿ ¯§¢¡ ¯ª©¢¡ ¥¢®¨¢¨£ª­ ì •¢§¢®¨¢¡¬ íª¨¢²¢¡
´¢¤¨¢¤¢ž¬¨¢²¢¡ ¥¢©¢­®¢¤¢¡¬ ž¬¨¢²¢¡ ±Ÿ¤¥¤î¬ ²Ÿ«©¬µ:

Œ¬¨¢²¢¡ «ª²¢£¢¤ ¨ª±. ž¬¨, ¯ª²¡., îŸµª¡¨ ˆ.•. •Ÿ£®ªï§¢¡

•¢ð¨Ÿ¡¢²¢¡ ñ¡îî¬©¢±Ÿ®¡ª¤
¨ª±. ž¬¨ îŸ²¨Ÿ¤, í¤Ÿò. ‹.•. ’¢¤¨¬¤Ÿ®§¢¡
¨ª±. ž¬¨. ¯ª²¡¢³Ÿ  Œ.Œ.̂¡¨¢ð§¢¡

ˆó¢ô¢¨¢¤ ²¢¦©¢²ª¤íŸ ¯§Ÿ ¡õ <<“ªó¡¢©ª¨¢­Ÿ ¤ž¬¢§¬ ¬¡®¨¬¨Ÿ ¨>> ö°ñ

•¢ð¨í¢¡Ÿ ¯§Ÿ ¡ñ ²¢§¢¡¢­Ÿ  ì 2012¯. ¢í¤¬­¬ 27-¬¡ ÷¢©ñ 160-¬¡
•¢§¢®¨¢¡¬ íª¨¢²¢¡ ´¢¤¨¢¤¢ž¬¨¢²¢¡ ¥¢©¢­®¢¤¢¡¬¡ ²¬µ 031
©¢®¡¢ž¬¨¢²¢¡ ±Ÿ¤¥¤î¬ ¡¬®¨Ÿ ©:
•¢®µª¡ 0009,Š¤•¢¡, Žª¤§¢¡ ï., 105:

ˆ¨ª¡¢±Ÿ®Ÿ ¯§¢¡ñ ²¢¤ª­¬ ì ³¢¡Ÿ¯¢¡¢­ ••‘•-¬ ž¤¢î¢¤¢¡Ÿ ©:
€ª«©¢ž¬¤¡ ¢ó¢ø£¢³ ì 2012¯. ©¢¤¨¬ 26-¬¡:

’¢®¡¢ž¬¨¢²¢¡ ±Ÿ¤¥¤î¬ ž¬¨¢²¢¡

ø¢¤¨Ÿ «¢¤, ¨ª± ž¬¨, îŸ²¨Ÿ¤ •…‹•ˆ‰‰•€‡ˆ‰

»ßëá ÞÄÖÖßàÛáâÄÄäÛÔßàùÞßãáäÚßãÕë Ö×ÔßÛ×ëÇ×ÖäÞáàÖÛÔßãã×é×Äãùßãßàã×é×
äãÄÔßàÖÄÛßÛáÁàëßãÄÄ.

¹áäÚãÕÙ àäØ×Ô×ÞÄÛßçè: ØáãÞ. Ûßæã.ãáäØ, Þ×âßãÛA.0. ¿ÔÖßåêã

¿úÄâÄáçèãÕß ×åå×ãßãÛÕ: Þ×ØÛ. Ûßæã.ãáäØ,åà×ú. B.A. ·áàÛÄà×Öêã
ØáãÞ. Ûßæ.ãáäØ. ÁãÛáûêã

¾ßÞäüáê×àéáãÄÜáâÄê: ÂÁ¿ "Ç×àã×-ëßÛáççäàéÄÚßÖØÄãÖÛÄÛäÛ"

ÂáüÄÛá ÞÄÖÖßàÛáâÄÄÖ×ÖÛ×ÄÛÖê27-or áåàßçê2012é. ¾1600 ãá ÜáÖßÞáãÄÄ
ÖåßâÄáçÄÜÄà×Ôáãã×é×Ö×ÔßÛá 031Ç×ÖäÞáàÖÛÔßãã×é×Äãùßãßàã×é×äãÄÔßàÖÄÛßÛá
ÁàëßãÄÄ å×áÞàßÖä:0009, é.¼àßÔáã,äç. »ßàêãá,105.

ÖÞÄÖÖßàÛáâÄßÙ ë×ùã××ÜãáØ×ëÄÛèÖê ÔýÄýçÄ×ÛßØßÇ¸ÅÁ.
ÁÔÛ×àßúßàáÛàáÜ×Öçáã26-or ëáàÛá 2012é.

ÅÚßãÕÙÖßØàßÛáàèÖåßâÄáçÄÔÄà×Ôáãã×é×Ö×ÔßÛá,

Þ×ØÛ×à, ÛßØÄãáäØ AM ¿ÇÁ¹¼ºÃ¸
•ˆ’ˆƒ

ˆŽŠ‰ˆ•…€…†„‡ˆ‰ œ‰—•ˆ‰…†ƒ–‰…†„ˆŒ•ƒœ

ˆð±¢¨¢¡ø¬ ¥¤¢¨¢íŸ ¯§Ÿ ¡ñ • ¢¤î¬¢²¢¡Ÿ ¯§Ÿ ¡ñ: •¢§¢®¨¢¡¬
•¢¡¤¢íª¨Ÿ ¯§Ÿ ¡ñ ¥¢¤Ÿ ®¨ ì ©Ÿ­¬°îª¡¬ ¥¢¡ø¢¡§Ÿ ¯ª¤Ÿ£: •¢§¨¡¢°ª¤£¢³
í¢ð¢¤¡ª¤Ÿ£ ¢ð±¢¤¥Ÿ © ž¤¢£Ÿ © ì ¢ó¢ô¡¢²¢¤ž ¨ª«ª¤¬µ ©ª²ñ:
š¢ô¢¤¢¡¬ • ˆž¢¤¢²¬ ¥¢¡ø¢¥¢¤®¨¢µ©¢¡ þªó¡¢¤²Ÿ ¯§Ÿ ¡¡ª¤ñ ¨¢¤ª²¢¡
¢¤¨¢î¤Ÿ © ª¡ _11000¨ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤: ˆ§î ±¨¢¡§Ÿ ¯ª¤¬
¥¢©¢­¬¤ £ª¤¢©ð¢²Ÿ ©ñ • î¤¢ ¥¬©¢¡ £¤¢ ÷¢©¢¡¢²¢²¬µ ¡§Ÿ ¯ª¤¬
®¨¢µŸ ©ñ ¥¢¡î¬®¢¡Ÿ © ì ¥¢¡¤¢íª¨Ÿ ¯§¢¡ ¢¤î§Ÿ ¡¢°ª¤Ÿ ¯§¢¡
¦¢¤ž¢µ©¢¡ žª¤¢²¢ Ÿ ««Ÿ ¯§Ÿ ¡¡ª¤¬µ ©ª²ñ: ‰ª¤²¢§Ÿ ©
¥¢¡¤¢íª¨Ÿ ¯§Ÿ ¡Ÿ © ¢§î ±¨¢¡§Ÿ ¯ª¤¬ £ª¤¢©ð¢²©¢©° ®¨¢¡Ÿ © ª¡
¨ª±¡¬²¢²¢¡ ©¢ø¤Ÿ ¯§¢¡ ©Ÿ­¬°îª¡¬ ªóÿø®¬î, ©ª¨¢«¢²¢¡ ©Ÿ­¬°îª¡ •
òª¤Ÿ©Ÿ­¬°îª¡: €¢²¢§¡ ©¬¡� • ¢§÷© °¢µ¢²¢§Ÿ © ì °¢¤þ¤ ©¢ø¤Ÿ ¯§¢©°
©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ¢¤¨¢î¤Ÿ ¯§Ÿ ¡ñ: ’¬¡ � îªó, ¢§® ±¡î¤¬ ­Ÿ ³Ÿ ©ñ
²¡í¢®¨¬ ¥¢¡¤¢íª¨Ÿ ¯§Ÿ ¡Ÿ © ¡Ÿ¤¢žŸ §¡ • ¢ó¢ô¡¢²¢¤ž
¨ª±¡Ÿ­Ÿž¬¢¡ª¤¬ ®¨ª«³©¢¡ñ:

’Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬îñ ­¬¡Ÿ © ì °¡¢²¢¡ • ¢¤¥ª®¨¢²¢¡ ®¬¡¯ª¦£¢³,
Ÿ¤Ÿ¡ø ñ¡î¥¢¡Ÿ ¤ ¢ó©¢©° ÿ÷¨£¢³ ª¡ ¡©¢¡¢¨¬í ¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤Ÿ£:
€¢²¢§¡ ¥¢²¢ðï¢²¢¡ • ¥¢²¢©¢ð£¢³ø¢§¬¡ ¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤Ÿ£
¢¤¥ª®¨¢²¢¡ñ ¦¬ôŸ © ì °¡¢²¢¡¬¡:

–¡¢²¢¡ ©Ÿ­¬°îª¡¬¨¬ (2H-MoS2) °§Ÿ ¤ª«¢§¬¡ ²¢óŸ µ£¢³øñ
¥ªø®¢žŸ¡¢­ ðª¤¨¢£Ÿ¤ ì: •ª¤¨¬ ¡ª¤®Ÿ © žŸ¤³Ÿ © ì ¢©Ÿ ¤ ø¬©¬¢²¢¡ ²¢í,
¬®² ðª¤¨ª¤¬ ©¬ô• ¯Ÿ §­ ©Ÿ­ª²Ÿ ­¢§¬¡ ²¢í: ˆ§î ¬®² í¢¨´¢óŸ£ ©¬ôðª¤¨¢§¬¡
¨ª«¢ð¢¤÷¬ ¡²¢¨©¢©° î¬©¢î¤Ÿ ¯§Ÿ ¡ñ ïŸø¤ ì: ’Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬îñ
Ÿ¤Ÿð¢²¬ í¢§©¢¡¡ª¤Ÿ © ²¢¤ª­¬ ì ¨¤Ÿ¥ª­ ¡¢¡Ÿ �¢ï °­Ÿ²¡ª¤¬: ˆ§î
¥¢¨²Ÿ ¯§¢¡¡ª¤¬ ð¡Ÿ¤¥¬£ °¢¤þ¤ ©¢ø¤Ÿ ¯§¢¡ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬îñ, Ÿ¤íª®
¥¢²¢ðï¢²¢¡ ¡§Ÿ ¯ ²¬¤¢ó£Ÿ © ì ²ª¡µ¢«¢§¬¡ ®¢¤øª¤Ÿ ©, ì¡ª¤žª¨¬²¢§Ÿ ©,
ó¢¦©¢²¢¡, ¢£¬¢µ¬Ÿ¡ • ¨¬ª¦ª¤¢²¢¡ ¨ª±¡¬²¢§Ÿ © • ¢§­¡. …¤íª® í¬¡î
ø®¢¡§Ÿ ¯, Ÿ¤¨ª« ®Ÿ£Ÿ¤¢²¢¡ §Ÿ «ª¤ñ • ø®Ÿ ø¡ª¤ñ ²¬¤¢óª­¬ � ª¡ (°¢¤þ¤
ôª¤©¢®¨¬´¢¡, ´¡ðŸ ©, £¢²Ÿ Ÿ ©, ¢ž¤ª®¬£ ©¬ô¢£¢§¤, ´¢ó¢ž¢§¯Ÿ © • ¢§­¡)
¢§¡ ¢¡ïŸ±¢¤¬¡ª­¬ ì: ˆ§¡ ²¢¤ª­¬ ì ÿž¨¢žŸ¤³ª­ Ÿ¤íª® ª¤²¢¤¢÷¢©²ª¨
ø®¢¡§Ÿ ¯ ´ðž¤¬¨ ©ª±¢¡¬²¢§Ÿ ©, íŸ«í¢¨¡ª¤¬ ž­¢¡©¢¡ žŸ¤³ñ¡¯¢µŸ ©,
¢£¨Ÿ©Ÿ°¬­¢§¬¡ ð¢¤÷¬� ¡ª¤¬ §Ÿ «ª¤¬©ªô ðï©¢¡ žŸ¤³¢²¬µñ ïŸø¤¢µ¡ª­Ÿ 
¡í¢¨¢²Ÿ£, ©ª¨¢«¢²ª¤¢©¬²¢²¢¡ ¥¢²¢ðï¢²¢¡ ²Ÿ©íŸ¦¬µ¬Ÿ¡ ¡§Ÿ ¯ª¤Ÿ ©,
íŸ­¬©ª¤¡ª¤Ÿ © • ¢§­Ÿ ¤: •¢¡¤¢íª¨Ÿ ¯§Ÿ ¡Ÿ © ²¬¤¢ó£Ÿ © ì ¡¢•
¢¨Ÿ©¢²¢§¢¡Ÿ © • � ì‚-ª¤Ÿ ©: ’Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¡ ¢©ª¡¢­¢£ í¬¡î
¥¢²¢ðï¢²¢¡ ¡§Ÿ ¯¡ ì: €¢²¢§¡ Ÿ¤íª®¦¬ 2H-MoS2-ñ ²¬¤¢ó£¬ Ÿ¤íª®
¥¢²¢ðï¢²¢¡ ¡§Ÿ ¯, ¢§¡ íª¨ø ì ­¬¡¬ žª¤©¢øŸ ¤, � í¢¤Ÿ ¡¢²¬ ðï¢²¢¡
¡§Ÿ ¯ª¤ SiOz, Al20Ü,©ª¨¢«¡ª¤¬ ÿø®¬î¡ª¤, ¢§­ ©ª¨¢«¡ª¤¬ ®Ÿ ­ò¬î¡ª¤ •
±¢ó¡Ÿ ¤î¡ª¤: –¢µ¬ î¤¢¡¬µ, ð¢¨ ©ª³ ¡ð¢¡¢²Ÿ ¯§Ÿ ¡ Ÿ ¡¬
¥¢¨¬²¢ �¢ï¢²¢¡ ²¢¦©ñ:

•¢ð£¬ ¢ó¡ª­Ÿ£ ©¢øŸ ¤ • î¬®íª¤® ïŸð¬¡ª¤¬ ©ª³ í¢¥¢¡ô¢¤²ñ, °¢¤þ¤
ðŸ ²¢§¢²¢¡ ž¬¡ñ • î¤¢¡µ¬µ ¡Ÿ¤ ¥¢²¢ðï¢²¢¡ ¡§Ÿ ¯ª¤¬ ®¨¢µ©¢¡
¥¡¢¤¢£Ÿ¤Ÿ ¯§Ÿ ¡ñ, ¨ª«¢²¢¡ ¥Ÿ ©ø¬°¢¦¢§¬ £¤¢ žª¤©¢øŸ ¤ • î¬®íª¤® 2H-
MoS2-¬ ®¨¢µ©¢¡ ¨ª±¡Ÿ­Ÿž¬¢§¬ ©ð¢²Ÿ ©ñ ÷¢©¢¡¢²¬ ¥¤¢©¢§¢²¢¡¡ ì •
Ÿ ¡¬ ©ª³ ž¬¨¢žŸ¤³¡¢²¢¡ ¡ð¢¡¢²Ÿ ¯§Ÿ ¡: ˆ§î ¨ª®¢²ª¨¬µ
¢¨ª¡¢±Ÿ®Ÿ ¯§¢¡ ¯ª©¢¡ ±¬®¨ ¢¤î¬¢²¢¡ ì • ¥¤¢¨¢í:
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ˆð±¢¨¢¡ø¬ ¡í¢¨¢²ñ • ±¡î¬¤¡ª¤ñ: ˆ¨ª¡¢±Ÿ®Ÿ ¯§¢¡ ¡í¢¨¢²¡ ì
©ð¢²ª­ ¨ª«¢²¢¡ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬µ ¨¡¨ª®¢íª® ð¢¥¢£ª¨,
°¡¢í¢¥í¢¡¢²¢¡ ¡Ÿ¤©ª¤¬¡ °¢£¢¤¢¤Ÿ« • ðï©¢¡ ¥¢¡žŸ §µ¡ª¤Ÿ © Ÿ¤íª®
í¬¡î ø®¢¡§Ÿ ¯ ÿž¨¢žŸ¤³£Ÿ« °¢¤þ¤ ©¢ø¤Ÿ ¯§¢¡ ©¢¡¤¢¥¢¨¬² ©Ÿ­¬°îª¡¬
î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡ ¨ª±¡Ÿ­Ÿž¬¢: ‰ð£¢³ ¡í¢¨¢²¬¡ ¥¢®¡ª­Ÿ  ¥¢©¢¤
¢ó¢ô¢î¤£ª­ • ­Ÿ ³£ª­ ª¡ ¥ª¨•§¢­ ±¡î¬¤¡ª¤ñ.

±¨¢¡§Ÿ ¯¬ ©ªô ž¨¡£Ÿ« Ÿ «ª²¬µ ©¬¡ª¤¢­¡ª¤¬, ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£
¨¢¤¤¢­Ÿ ³©¢¡ žŸ¤³ñ¡¯¢µ¬ ¯ª¤©Ÿî¬¡¢©¬²¢²¢¡ £ª¤­Ÿ ³Ÿ ¯§Ÿ ¡ñ,
±¨¢¡§Ÿ ¯ª¤ñ ò­Ÿ¨Ÿ¢¦î¢¡§Ÿ ¯ª¤¬µ • ð­¢©¬µ ©¢ø¤©¢¡ žŸ¤³ñ¡¯¢µ¬
¥ª¨¢¦Ÿ¨Ÿ ©ñ • ÿí¨¬©¢­ óª÷¬©¡ª¤¬ ñ¡¨¤Ÿ ©¡ Ÿ  ¥¬©¡¢£Ÿ¤Ÿ ©ñ,
±¨¢¡§Ÿ ¯ª¤ñ ²¢­µ¬Ÿ ©¬µ • ©¢ž¡ª¦¬Ÿ ©¬µ ©¢ø¤©¢¡ žŸ¤³ñ¡¯¢µ¬
¥ª¨¢¦Ÿ¨Ÿ ©ñ, ñ¡¯¢µŸ« óª¢²µ¬¢¡ª¤¬ ²¬¡ª¨¬²¢§¬ °¢µ¢¥¢§¨Ÿ ©ñ •
ÿí¨¬©¢­ óª÷¬©¡ª¤¬ ñ¡¨¤Ÿ ©ñ,
ñ¡¨¤Ÿ«¢²¢¡ ¨¢¤¤¢­Ÿ ³©¢¡ ª«¢¡¢²Ÿ£ ©Ÿ­¬°îª¡¬¨¢§¬¡
±¨¢¡§Ÿ ¯ª¤ñ ø£¢¤µ¬¨¡ª¤¬µ • ¢§­ ©¬¡ª¤¢­¡ª¤¬µ ©¢ø¤©¢¡
žŸ¤³ñ¡¯¢µ¬ ©ª±¢¡¬¦©ñ • ÿí¨¬©¢­ óª÷¬©¡ª¤¬ ñ¡¨¤Ÿ ©ñ,
©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤ñ í¬¤¬¨¬µ • ±¢­²Ÿí¬¤¬¨¬µ ©¢ø¤©¢¡
žŸ¤³ñ¡¯¢µ¬ ¥ª¨¢¦Ÿ¨Ÿ ©ñ • ÿí¨¬©¢­ óª÷¬©¡ª¤¬ ñ¡¨¤Ÿ ©¡ Ÿ 
¥¬©¡¢£Ÿ¤Ÿ ©ñ,
®¨¢µ£¢³ ©¢øŸ ¤ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ©¢¡¤¢µ©¢¡ žŸ¤³ñ¡¯¢µ¬
¥ª¨¢¦Ÿ¨Ÿ ©ñ • ¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤¬ Ÿ ®Ÿ ©¡¢®¬¤Ÿ ©ñ,
©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ ¥¢©¢­¬¤ £ª¤¢©ð¢²©¢©° °¢¤þ¤
©¢ø¤Ÿ ¯§¢¡ • î¬®íª¤®¢§¡Ÿ ¯§¢¡ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ®¨¢µ¡¢¡
¨ª±¡Ÿ­Ÿž¬¢§¬ ©ð¢²Ÿ ©ñ • ¨ª±¡¬²¢¨¡¨ª®²¢¡ ¥¬©¡¢£Ÿ¤Ÿ ©ñ:

•¢ð¨í¢¡Ÿ ¯§¢¡ ¡ª¤²¢§¢µ£Ÿ« ¥¬©¡¢²¢¡ î¤Ÿ §¯¡ª¤¡ ª¡.
1 ’Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢§¡Ÿ ¯ª¤¬ ©ªô ž¨¡£Ÿ« Ÿ «ª²¬µ ©¬¡ª¤¢­¡ª¤¬

¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£ ¨¢¤¤¢­Ÿ ³©¢¡ žŸ¤³ñ¡¯¢µ¬ ¯ª¤©Ÿî¬¡¢©¬²¢²¢¡
¥¢£¢¡¢²¢¡Ÿ ¯§Ÿ ¡ñ • ¥¬©¡¢£Ÿ¤Ÿ ©ñ:

2. ’Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤ñ ò­Ÿ¨Ÿ¢¦î¢¡§Ÿ ¯ª¤¬µ • ð­¢©¬µ
©¢ø¤©¢¡ žŸ¤³ñ¡¯¢µ¬ ¢ó¢¡þ¡¢¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤ñ, ÿí¨¬©¢­ óª÷¬©¡ª¤¬
¥¬©¡¢£Ÿ¤Ÿ ©ñ:

3. ‚¢­µ¬Ÿ ©¬µ • ©¢ž¡ª¦¬Ÿ ©¬µ ©¢ø¤©¢¡ žŸ¤³ñ¡¯¢µŸ ©
±¨¢¡§Ÿ ¯ª¤Ÿ © ñ¡¯¢µŸ« óª¢²µ¬¢¡ª¤¬ ²¬¡ª¨¬²¢²¢¡
ÿ¤¬¡¢ �¢ïŸ ¯§Ÿ ¡¡ª¤ñ, ÿí¨¬©¢­ óª÷¬©¡ª¤¬ ¥¬©¡¢£Ÿ¤Ÿ ©ñ:

4. œ¡¨¤Ÿ«¢²¢¡ ¨¢¤¤¢­Ÿ ³©¢¡ ª«¢¡¢²Ÿ£ ©Ÿ­¬°îª¡¬¨¢§¬¡
±¨¢¡§Ÿ ¯ª¤ñ ø£¢¤µ¬¨¡ª¤¬µ • ¢§­ ©¬¡ª¤¢­¡ª¤¬µ ©¢ø¤©¢¡ žŸ¤³ñ¡¯¢µ¬
²¬¡ª¨¬²¢¡, ©ª±¢¡¬¦©ñ • ¨ª±¡Ÿ­Ÿž¬¢²¢¡ ÿ¤¬¡¢ �¢ïŸ ¯§Ÿ ¡¡ª¤ñ:

5. ’Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤ñ í¬¤¬¨¬µ • ±¢­²Ÿí¬¤¬¨¬µ
©¢ø¤©¢¡ žŸ¤³ñ¡¯¢µ¬ ²¬¡ª¨¬²¢¡ • ÿí¨¬©¢­ óª÷¬©¡ª¤¬ ¥¬©¡¢£Ÿ¤Ÿ ©ñ:

6. ’¢øŸ ¤ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ©¢¡¤¢µ©¢¡ žŸ¤³ñ¡¯¢µ¬ ÿí¨¬©¢­
óª÷¬©¡ª¤ñ:

7. ’Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ ¥¢©¢­¬¤ £ª¤¢©ð¢²©¢©° °¢¤þ¤
©¢ø¤Ÿ ¯§¢¡ • î¬®íª¤®¢§¡Ÿ ¯§¢¡ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ®¨¢µ¡¢¡
¨ª±¡Ÿ­Ÿž¬¢¡ • ¨ª±¡¬²¢¨¡¨ª®¢²¢¡ ¥¬©¡¢£Ÿ¤Ÿ ©ñ:

ˆð±¢¨¢¡ø¬ ž¬¨¢²¢¡ ¡Ÿ¤Ÿ §¯ñ: ˆó¢ô¬¡ ¢¡ž¢© ©ð¢²£ª­ ì ¨ª«¢²¢¡
¥Ÿ ©ø¬µ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬µ, ¥¢©¢­¬¤ £ª¤¢©ð¢²©¢©°, ¡Ÿ®¤

¯¯Ÿ ¡ª¤¬ ²¬¤¢ó©¢©°, °¢¤þ¤ ©¢ø¤Ÿ ¯§¢¡ • î¬®íª¤®¢§¡Ÿ ¯§¢¡ ©Ÿ­¬°îª¡¬
î¬®Ÿ ­ò¬î¬ (2H-MoS2) ®¨¢µ©¢¡ ¨ª±¡Ÿ­Ÿž¬¢ (•• ž§Ÿ ¨¬ ¢¤¨Ÿ¡¢ž¬¤ No
2335A): –¢µ¢¥¢§¨£ª­ ì ¨ª±¡Ÿ­Ÿž¬¢²¢¡ žŸ¤³ñ¡¯¢µ¡ª¤¬ ÿí¨¬©¢­
óª÷¬©¡ª¤ñ, ñ¡¯¢µŸ« óª¢²µ¬¢¡ª¤¬ ©ª±¢¡¬¦©ñ • ²¬¡ª¨¬²¢¡:

ˆó¢ô¬¡ ¢¡ž¢© ©¢²ª¤•Ÿ ¯¢¢²¨¬£ ¡§Ÿ ¯ª¤¬ ±¢ó¡Ÿ ¤î¬ (NazSiOs9ã20
• � •- � 7 ²¢© � •-10) ²¬¤¢óŸ ©Ÿ£ ¥ª¨¢¦Ÿ¨£ª­ ì ±¨¢¡§Ÿ ¯ª¤¬µ
ò­Ÿ¨Ÿ¢¦î¢¡§Ÿ ¯ª¤¬ ¥ªó¢µ©¢¡ ÿ¤¬¡¢ �¢ïŸ ¯§Ÿ ¡¡ª¤ñ, ²¬¡ª¨¬²¢¡ •
©ª±¢¡¬¦©ñ: ˜Ÿ §µ ì ¨¤£ª­, Ÿ¤ ¢ó¢¡µ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ÿø®¬î¢µ©¢¡,
°¢µ£Ÿ © ª¡ ©¬¡ª¤¢­¡ª¤¬ ©¢²ª¤•Ÿ §¯¡ª¤ñ, ©ª³¢¡Ÿ © ì ¡¤¢¡µ óª¢²µ¬Ÿ¡
Ÿ ¡¢²Ÿ ¯§Ÿ ¡ñ • ¥ªð¨¢¡Ÿ © ì ¡Ÿ®¤ ¯¯Ÿ ¡ª¤Ÿ£ ±¢ó¡Ÿ ¤î ©¬¡ª¤¢­¡ª¤¬
ñ¡¨¤Ÿ«¢²¢¡ ¨¢¤¤¢­Ÿ ³©¢¡ žŸ¤³ñ¡¯¢µñ:

‰Ÿ®¤̄¯Ÿ ¡ª¤Ÿ£ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ ©ªô ª«¢³ ±¢ó¡Ÿ ¤î¡ª¤¬
ñ¡¨¤Ÿ«¢²¢¡ ¨¢¤¤¢­Ÿ ³©¢¡ žŸ¤³ñ¡¯¢µ¬ ¥ª¨¢¦Ÿ¨©¢¡ ¢¤î§Ÿ ¡øŸ ©
Ÿ¤Ÿð£ª­ ª¡ ±¨¢¡§Ÿ ¯¬ ­£¢µ©¢¡ • ±¢ó¡Ÿ ¤î¡ª¤¬ ñ¡¨¤Ÿ«¢²¢¡
¨¢¤¤¢­Ÿ ³©¢¡ ÿí¨¬©¢­ óª÷¬©¡ª¤ñ, Ÿ¤Ÿ¡ø ¢í¢¥Ÿ£Ÿ © ª¡ ø¬� ³¢±®ª¤Ÿ£
©¢øŸ ¤ 2H-MoS2-¬ ®¨¢µŸ ©ñ: ˆ§¡ ¥¡¢¤¢£Ÿ¤Ÿ ¯§Ÿ ¡ ì ¨¢­¬® ©¢§¤¢²
­Ÿ ³Ÿ §¯¡ª¤¬µ • ­£¢µ©¢¡ ô¤ª¤¬µ ¢©°Ÿ«ôŸ ¯§¢©° ²Ÿ¤¦ª­ Fe,Cu, ·×, so42-,
NO3",NOz • F--ñ, ¢í¢¥Ÿ£ª­Ÿ£ ¥¢©¢­¬¤ £ª¤¢©ð¢²Ÿ ©¡ Ÿ  °¡¢í¢¥í¢¡¢²¢¡
¡Ÿ¤©ª¤¬ í¢¥í¢¡Ÿ ©ñ:

ˆð±¢¨¢¡ø¬ ²¬¤¢ó¢²¢¡ ¡ð¢¡¢²Ÿ ¯§Ÿ ¡ñ: ’ð¢²£ª­ ì ¨ª«¢²¢¡
©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬µ ¨¡¨ª®¢íª® ð¢¥¢£ª¨ • °¡¢í¢¥í¢¡¢²¢¡
¡Ÿ¤©ª¤¬¡ °¢£¢¤¢¤Ÿ« Ÿ  ðï©¢¡ ¥¢¡žŸ §µ¡ª¤Ÿ © Ÿ¤íª® í¬¡î ø®¢¡§Ÿ ¯
ÿž¨¢žŸ¤³£Ÿ« °¢¤þ¤ ©¢ø¤Ÿ ¯§¢¡ • î¬®íª¤®¢§¡Ÿ ¯§¢¡ ©Ÿ­¬°îª¡¬
î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡ ¨ª±¡Ÿ­Ÿž¬¢: ˆ§¡ ²¢¤Ÿ« ì ÿž¨¢žŸ¤³£ª­ ²ª¡µ¢«¢§¬¡
®¢¤øª¤Ÿ © Ÿ  ©ªøª¡¢¡ª¤Ÿ ©, ð¢¤÷¬� ¡ª¤¬ §Ÿ «ª¤¬ ©ªô Ÿ¤íª® ðïŸ ©ñ
ïŸø¤¢µ¡Ÿ« ¥¢£ª­¢¡§Ÿ ¯, ì¡ª¤žª¨¬²¢§Ÿ ©, ¢£¬¢µ¬Ÿ¡ • ¨¬ª¦ª¤¢²¢¡
¨ª±¡¬²¢§Ÿ ©: ˆ§¡ ìø®¨¤ª©¢­ í¢§©¢¡¡ª¤Ÿ © ¢ð±¢¨Ÿ« ¢©ª¡¢­¢£
¥¢²¢ðï¢²¢¡ ¡§Ÿ ¯¡ ì:

ˆ¨ª¡¢±Ÿ®Ÿ ¯§¢¡ ¨ª®¢²¢¡, ¨ª«ª²¢¨£¢²¢¡ • ©ª¯Ÿî¢²¢¡ ¥¬©øª¤ñ:
ˆ¨ª¡¢±Ÿ®Ÿ ¯§¢¡ ¥¢©¢¤ ¨ª®¢²¢¡ ¥¬©øª¡ ¥¢¡î¬®¢µª­ ¥¢§¤ª¡¢²¢¡ •
¢¤¨¢®¢¥©¢¡§¢¡ î¢®¢²¢¡ • ÷¢©¢¡¢²¢²¬µ ¢ð±¢¨Ÿ ¯§Ÿ ¡¡ª¤ñ:
•ª¨¢¦Ÿ¨Ÿ ¯§Ÿ ¡¡ª¤¬ ¥¢©¢¤ ¨ª«ª²¢¨£¢²¢¡ ¥¬©ø ª¡ ¥¢¡î¬®¢µª­
¥¤¢í¢¤¢²£¢³ í¢ð¨Ÿ¡¢²¢¡ ¨ª«ª²¢¨Ÿ ¡¡ª¤ñ • ¨ª«ª²¢ž¤ª¤ñ, ¬¡ � íª®
¡¢• ¨ª±¡¬²¢²¢¡ í¢¤°ª¤¢²¢¡¡ª¤ñ, ¢¤¨Ÿ¡¢ž¤ª¤ñ, Œ� €Ž-ª¤ñ • ¢§­¡:

•ª¨¢¦Ÿ¨Ÿ ¯§¢¡ ñ¡¯¢µøŸ © ²¬¤¢ó£ª­ ª¡ ¥¢©¢²¢¤ž �¢§¬¡,
ž¤¢ò¬²¢²¢¡, ø¬©¬¢²¢¡, óª¡¨žª¡¢ò¢¦¢§¬¡, ®íª²¨¤¬¢­, ¢¨Ÿ©¢-
¢°®Ÿ¤°©¢¡, ôª¤©¢³¢¡¤¢ �¢ï¢²¢¡ • ¢§­ £ª¤­Ÿ ³Ÿ ¯§Ÿ ¡¡ª¤¬ ©ª¯Ÿî¡ª¤:

ˆð±¢¨¢¡ø¬ ¢¤î§Ÿ ¡ø¡ª¤¬ ïŸ¤þ¢¤²Ÿ ©ñ • ¥¤¢í¢¤¢²Ÿ ©¡ª¤ñ:
ˆð±¢¨¢¡ø¬ ¥¬©¡¢²¢¡ ¢¤î§Ÿ ¡ø¡ª¤ñ ¦ª²Ÿ µ£ª­ ª¡ ¥ª¨•§¢­ ©¬ô¢¦ž¢§¬¡ •
¨ª«¢²¢¡ ž¬¨¢÷Ÿ«Ÿ£¡ª¤Ÿ ©.

·ßùÞäãáà×Þãáê Ø×ãúßàßãâÄêno æÄëÄÚßÖØ×Ù Ûßæã×ç×éÄÄ,17-23 Ä� ãê
2007, é.·×ÖØÔá.
·ßùÞäãáà×Þãáê Ø×ãúßàßãâÄê å× æÄëÄÄ ÄæÄëÄÚßÖØ×ÙÛßæã×ç×éÄÄ,ðð-
25 ×ØÛêýàê2007é.,¼àßÔáã.
•¢§²¢²¢¡ ø¬©¬¢²¢¡ ñ¡²ª¤Ÿ ¯§¢¡ ¢ó¢ô¬¡ ž¬¨¢÷Ÿ«Ÿ£, 17-18¥Ÿ ­¬®¬
2008¯., Š¤•¢¡:
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·ßùÞäãáà×Þãáê Ø×ãúßàßãâÄêno æÄëÄÄÄ æÄëÄÚßÖØ×ÙÛßæã×ç×éÄÄ,
13-17ÖßãÛêýàê2010é.,¼àßÔáã.
••‘• -¬ ¨¢¤ª²¢¡ ž¬¨¢÷Ÿ«Ÿ£¡ª¤Ÿ © (2008,2009• 2010¯¯.):

ˆ¨ª¡¢±Ÿ®Ÿ ¯§¢¡ ¥¬©¡¢î¤Ÿ §¯¡ª¤ñ • žŸ¤³¡¢²¢¡
¥¢¡þ¡¢¤¢¤¢²¢¡¡ª¤¡ ñ®¨ ©ð¢²©¢¡ ñ¡¯¢µø¬ ¦ª²Ÿ µ£ª­ • ø¡¡¢¤²£ª­ ª¡
•¢§¢®¨¢¡¬ •ª¨¢²¢¡ ´¢¤¨¢¤¢ž¬¨¢²¢¡ •¢©¢­®¢¤¢¡¬ <<’ª¨¢­Ÿ ¤ž¬¢
• ¡§Ÿ ¯¢ž¬¨Ÿ ¯§Ÿ ¡>> ¢©°¬Ÿ¡¬ ž¬¨¢²¢¡ ®ª©¬¡¢¤¡ª¤Ÿ ©:

ˆð±¢¨¢¡ø¬ ¢¤î§Ÿ ¡ø¡ª¤ñ ø¡¡¢¤²£ª­ ª¡ <<ˆ¤©ª¡¬¢¡ ’Ÿ­¬°îª¡
ö¤Ÿî¢øð¡>> €•œ-Ÿ ©, • þªó¡¢¤²Ÿ ¯§Ÿ ¡ñ ¡í¢¨¢²¢¥¢¤©¢¤ ì ž¨ª­
¨ª±¡Ÿ­Ÿž¬¢¡ ¡ª¤î¡ª­ 2013¯.-¬¡:

ˆ¨ª¡¢±Ÿ®Ÿ ¯§¢¡ ¥¬©¡¢²¢¡ ¢¤î§Ÿ ¡ø¡ª¤ñ ¥¤¢í¢¤¢²£¢³ ª¡ 8
ž¬¨¢²¢¡ ¢ð±¢¨¢¡ø¡ª¤Ÿ ©, Ÿ¤Ÿ¡µ¬µ ©ª²ñ ¢ó¢¡µ ¥¢©¢¥ª«¬¡¢²¡ª¤¬ ì,
¬®² ©ª²ñ •• ž§Ÿ ¨¬ ¢¤¨Ÿ¡¢ž¬¤ No 2335Á:

ˆ¨ª¡¢±Ÿ®Ÿ ¯§¢¡ ²¢óŸ µ£¢³øñ • ³¢£¢­ñ: ˆ¨ª¡¢±Ÿ®Ÿ ¯§Ÿ ¡ñ
°¢«²¢µ¢³ ì ¡ª¤¢³Ÿ ¯§Ÿ ¡¬µ, �Ÿ¤® ž­Ÿ ±¡ª¤¬µ, ñ¡î¥¢¡Ÿ ¤
ª¦¤¢²¢µŸ ¯§Ÿ ¡¡ª¤¬µ • 117¢¡Ÿ ¡ ÿž¨¢žŸ¤³£¢³ ž¤¢²¢¡Ÿ ¯§¢¡ µ¢¡²¬µ:
ˆ§¡ ð¢¤¢î¤£¢³ ì 140¥¢©¢²¢¤ž �¢§¬¡ ¨í¢ž¬¤ ìôŸ ©, ¡ª¤¢óŸ © ì 54 ¡²¢¤,
35 ¢«§Ÿ ®¢² • ¥¢£ª­£¢³:

ˆŽŠ‰ˆ•…€…†„‡ˆ‰ ••’‰ˆ‚ˆ‰ –…‹ˆ‰—ˆ‚…†„‡…†‰œ

‰ª¤¢³Ÿ ¯§Ÿ ¡Ÿ © ¥¬©¡¢£Ÿ¤£¢³ ì ¢¨ª¡¢±Ÿ®Ÿ ¯§¢¡ ¯ª©¢§¬
¢¤î¬¢²¢¡Ÿ ¯§Ÿ ¡ñ, þ•¢²ª¤í£¢³ ì ¥¬©¡¢²¢¡ ¡í¢¨¢²ñ • í¢ð¨í¢¡Ÿ ¯§¢¡
¡ª¤²¢§¢µ£Ÿ« î¤Ÿ §¯¡ª¤¡ Ÿ  ±¡î¬¤¡ª¤ñ, ¬¡ � íª® ¡¢• ¢ð±¢¨¢¡ø¬
²¬¤¢ó¢²¢¡ ¡ð¢¡¢²Ÿ ¯§Ÿ ¡ñ:

ˆó¢ô¬¡ ž­±Ÿ ©õ ²¢¨¢¤£ª­ ì ¥¢§¤ª¡¢²¢¡ • ¢¤¨¢®¢¥©¢¡§¢¡
ž¤¢²¢¡Ÿ ¯§¢¡ £ª¤­Ÿ ³Ÿ ¯§Ÿ ¡ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ £ª¤¢©ð¢²©¢¡
©ª¯Ÿî¡ª¤¬ • ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡ £ª¤¢°ª¤§¢­: –ª¤£¢³ ª¡
©Ÿ­¬°îª¡¬ ©¬¡ª¤¢­¡ª¤ñ: … ®Ÿ ©¡¢®¬¤£ª­ ª¡ ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£
©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ ¨¢¤¤¢­Ÿ ³©¢¡ ¨ª±¡Ÿ­Ÿž¬¢²¢¡
žŸ¤³ñ¡¯¢µ¡ª¤¬ ¢ó¢¡þ¡¢¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤ñ:

‹ª¤­Ÿ ³£ª­ ª¡ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬µ °¡¢²¢¡ ©Ÿ­¬°îª¡¬
î¬®Ÿ ­ò¬î¬ • ®¬¡¯ª¨¬² ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡ ª«¢¡¢²¡ª¤ñ, ¡ð£ª­
ª¡ ¢§î ª«¢¡¢²¡ª¤¬ ¢ó¢£ª­Ÿ ¯§Ÿ ¡¡ª¤¡ Ÿ  ¯ª¤Ÿ ¯§Ÿ ¡¡ª¤ñ:

‹ª¤­Ÿ ³Ÿ ¯§¢¡ ª¡ ª¡¯¢¤²£ª­ ¬¡ � íª® ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ °§Ÿ ¤ª«¢§¬¡
²¢óŸ µ£¢³ø¬ ¢ó¢¡þ¡¢¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤ñ, ¢§¡íª® ì­ ò¬¦¬²¢ø¬©¬¢²¢¡ •
¥¢²¢ðï¢²¢¡ ¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤ñ: ‹ª¤­Ÿ ³£ª­ ª¡ ¬¡ � íª® ¢¤îª¡ ²¬¤¢ó£Ÿ«,
¢§¡íª® ì­ ¥ªó¢¡²¢¤¢§¬¡ °¡¢ž¢£¢ó¡ª¤ñ:

•¢§¤ª¡¢²¢¡ • ¢¤¨¢®¢¥©¢¡§¢¡ ž¤¢²¢¡Ÿ ¯§¢¡ £ª¤­Ÿ ³Ÿ ¯§¢¡
¢¤î§Ÿ ¡øŸ © ¥¬©¡¢£Ÿ¤£ª­ ª¡ ¢ð±¢¨¢¡ø¬ ¡í¢¨¢²ñ • ¥ª¨¢¦Ÿ¨©¢¡
±¡î¬¤¡ª¤ñ: ˆ¤î§Ÿ ¡øŸ © ¥¬©¡¢£Ÿ¤£ª­ ì ¡Ÿ®¤ ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£
¨¢¤¤¢­Ÿ ³©¢¡ ª«¢¡¢²ñ:

Š¤²¤Ÿ¤î ž­±Ÿ © <<Š­¢¡§Ÿ ¯ª¤¬ ñ¡¨¤Ÿ ©ñ, �¢ï¬ � -¥®²¬� ®¢¤ø¢£Ÿ¤Ÿ ©¡ª¤
• ¥ª¨¢¦Ÿ¨©¢¡ ©ª¯Ÿî¬²¢¡>>, Ÿ¤ñ °¢«²¢µ¢³ ì 2 ª¡¯¢ž­Ÿ ±¡ª¤¬µ, ñ¡¨¤£ª­ •
¥¬©¡¢£Ÿ¤£ª­ ª¡ ª­¢¡§Ÿ ¯ª¤ñ, Ÿ ®Ÿ ©¡¢®¬¤£ª­ ª¡ î¤¢¡µ °¡Ÿ ¯¢ž¤ª¤ñ,
²¢¨¢¤£ª­ ì �¢ï¬ � -¥®²¬� ®¢¤ø¢£Ÿ¤Ÿ ©¡ª¤¬ ñ¡¨¤Ÿ ©¡ Ÿ  ¥¬©¡¢£Ÿ¤Ÿ ©ñ:

’Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î ®¨¢¡¢­Ÿ  ¥¢©¢¤ ñ¡¨¤£ª­ •
í«¡þ¢©Ÿ­¬°îª¡¢§¬¡ ²Ÿ©°¬¡¢¨¬ ²Ÿ«©¬µ ¯Ÿ«¢¤²£Ÿ«¢¤²£¢£Ÿ¤£ª­ ì —ª¡¬®¢¡¡
±¨¢¡§Ÿ ¯ñ, ¬®² £ª¤¢©ð¢²©¢¡ ¥¢©¢¤ ø¬©¬¢íª® ©¢øŸ ¤ ¡§Ÿ ¯ª¤:Ÿ ¯ª¤îª¡¢²£ª­¬¡
¨ª±¡Ÿ­Ÿž¬¢²¢¡ žŸ¤³ñ¡¯¢µ¡ª¤¬, ²¢óŸ µ£¢³ø¬ • ¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤¬¯§Ÿ ¡¡ª¤ ì
¥ª¨¢¦Ÿ¨©¢¡ ©ª¯Ÿî¬²¢¡:

Š¤¤Ÿ¤î ž­±Ÿ © Ÿ ®Ÿ ©¡¢®¬¤£ª­ ì š¢ô¢¤¢¡¬ í«¡þ¢©Ÿ­¬°îª¡¢§¬¡
²Ÿ©°¬¡¢¨¬ ²Ÿ«©¬µ ¯Ÿ«¢¤²£Ÿ« ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯¬
°¢«¢î¤Ÿ ¯§Ÿ ¡ñ, ò¢¦¢§¬¡ • ¥¢¨¬²¢ �¢ï¢²¢¡ ²¢¦©ñ: ‰². 1-Ÿ ©°ª¤£¢³ ì
±¨¢¡§Ÿ ¯¬ óª¡¨žª¡¢ž¬¤ñ, Ÿ¤¬µ í¢¤¦ ª¤•Ÿ © ì, Ÿ¤ ±¨¢¡§Ÿ ¯¬ ¥¬©¡¢²¢¡
°¢«¢î¤¬ �ñ 2H ©Ÿî¬ò¬²¢µ¬¢§¬ ©Ÿ­¬°îª¡¬¨¡ ì:
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0, ÎÆá-ºÄ

‰². 1:š¢ô¢¤¢¡¬ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯¬ óª¡¨žª¡¢ž¬¤ñ.
A-MoS2,o-CuFeS2,x-FeS2,0-SiOz,0-ºáº¿Ü, ×-·gº¿Ü

‚¢¨¢¤£ª­ ì ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ ©ªô ž¨¡£Ÿ«
©¬¡ª¤¢­¡ª¤¬ ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£ ¨¢¤¤¢­Ÿ ³©¢¡ óª¢²µ¬¢¡ª¤¬§Ÿ «¡ª¤¬

±ª¤©Ÿî¬¡¢©¬²¢²¢¡• £ª¤­Ÿ ³Ÿ ¯§Ÿ ¡, Ÿ¤¬ ¢¤î§Ÿ ¡øŸ © µŸ §µ ì ¨¤£ª­
±¢­²Ÿí¬¤¬¨¬ í¬¤¬¨¬ ñ¡¨¤Ÿ«¢²¢¡ ¨¢¤¤¢­Ÿ ³©¢¡ ¥¡¢¤¢£Ÿ¤Ÿ ¯§Ÿ ¡ñ:

š¢ô¢¤¢¡¬ í«¡þ¢©Ÿ­¬°îª¡¢§¬¡ ²Ÿ©°¬¡¢¨¬ ²Ÿ«©¬µ ¯Ÿ«¢¤²£Ÿ«
©ª­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ñ í¢¤Ÿ ¡¢²Ÿ © ì 2. ..44 ò­Ÿ¨Ÿ¢¦î¢¡§Ÿ ¯ª¤,
Ÿ¤Ÿ¡ø ¢¤î§Ÿ ¡¢°ª¤¢²¢¡ ¡¢£¯¢§Ÿ «ª¤ ª¡, ²ª¤Ÿ®¬¡, °Ÿ ¨¬­¢§¬¡
ø®¢¡¨¢žª¡¢¨ • ¢§­¡: €¤¢¡ø î÷£¢¤Ÿ ¯§Ÿ ¡¡ª¤ ª¡ ¢ó¢ô¢µ¡Ÿ © ±¨¢¡§Ÿ ¯¬
±¢ó¡Ÿ ¤î¡ª¤¬ ©¢ø¤©¢¡ ¥¬î¤Ÿ©ª¨¢­Ÿ ¤ž¬¢²¢¡ žŸ¤³ñ¡¯¢µŸ ©:

›­Ÿ¨Ÿ¢¦î¢¡§Ÿ ¯ª¤¬µ ±¨¢¡§Ÿ ¯¬ ©¢ø¤Ÿ ©ñ ²¢¨¢¤£ª­ ì
©¢²ª¤•Ÿ ¯¢¢²¨¬£ ¡§Ÿ ¯ª¤¬, ¡¢¨¤¬Ÿ ©¬ ©ª¨¢®¬­¬²¢¨¬ (NazSiO39¹20) •

²¢© ©¢²¡¬ð¬ ì©Ÿ ­®¢¤¢¤¬ ±¢ó¡Ÿ ¤î¬ ô¤¢§¬¡ ­Ÿ ³Ÿ §¯¡ª¤Ÿ£,
Ÿ¤Ÿ¡ø ÿ÷¨£¢³ ª¡ ­£¢µŸ« ¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤Ÿ£:

öŸ¤þ¢¤²£ª­ ª¡ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ñ NazSi03-¬• � •-7-¬
±¢ó¡Ÿ ¤îŸ£ ©¢ø¤©¢¡ ©¬ø¢¡¬ ¨¢¤°ª¤¢²¡ª¤.
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1)±¨¢¡§Ÿ ¯¬ ¡¢±¡¢²¢¡ ©¢ø¤Ÿ ©ñ
©ª¨¢®¬­¬²¢¨¬ • � •-7-¬ ô¤¢§¬¡ ­Ÿ ³Ÿ §¯Ÿ © ²¢²¢§¤£ª­ ì ¡¢´¢¤¥Ÿ ©¬
800C-Ÿ ©, ®ª¡§¢²¢§¬¡ ôª¤©¢®¨¬´¢¡Ÿ © •

2)±¨¢¡§Ÿ ¯ñ ©¢¡¤¢µ£ª­ ì ¢«¢µŸ ©õ ¡¢¨¤¬Ÿ ©¬
7-¬ ô¤¢§¬¡ ­Ÿ ³Ÿ §¯¬ ¢ó²¢§Ÿ ¯§¢©° ®ª¡§¢²¢§¬¡ ôª¤©¢®¨¬´¢¡Ÿ ©,©ª¨¬´¢¡­¬²¢¨¬ • � •-

3)±¨¢¡§Ÿ ¯¬, ¡¢¨¤¬Ÿ ©¬ ©ª¨¢®¬­¬²¢¨¬,
(100...150"C̈¢ø¢µ£¢³) ±©Ÿ¤¢¡©¢¡ ¦¢¡ž£¢³ñ ©¢¡¤¢µ£ª­©¢¡¤¢µ • ô¤¢ ­¢µŸ ¡Ÿ ¤î¬

ˆ¤î§Ÿ ¡ø¡ª¤¬ ž¤¢ò¬²¢²¢¡ í¢¨²ª¤ñ °ª¤£¢³ ì ì-Ÿ ©:ì ¢«¢µŸ ©:
¢¤î§Ÿ ¡ø¡ª¤ñ µŸ §µ ª¡ ¨¢­¬®, Ÿ¤ ò­Ÿ¨¢µ©¢¡ §Ÿ «ª¤¬µ ©¢¡¤ ­ª¤¬
¢¤î§Ÿ ¡ø¡ª¤ ®¨¢µ£ª­ ª¡ ª¤²¤Ÿ¤î • ª¤¤Ÿ¤î ¨¢¤°ª¤¢²¡ª¤¬ îª©øŸ ©:í¢ø¤©¢¡ í¢®
¡¢•, ¡¢¨¤¬Ÿ ©¬ ©ª¨¢®¬­¬²¢¨¬ ³¢±®¬ ¢£ª­¢µŸ ©ñ ¡øŸ ©: •¡ �•¡ � íª®
§Ÿ «¢¦ª¤³©¢¡ñ: ì
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50 60 70 80 90 100 110
‰¢¨¤¬Ÿ ©¬ ©ª¨¢®¬­¬²¢¨¬ ø¢¡¢²Ÿ ¯§Ÿ ¡ñ, ²ž/¨

‰². 2. ›­Ÿ¨¢µ©¢¡ §Ÿ «ª¤¬µ ±¨¢¡§Ÿ ¯¬
¢¤î§Ÿ ¡ø¡ª¤ñõ ²¢±£¢³ ¡¢¨¤¬Ÿ ©¬©¢ø¤©¢¡ Ÿ Ÿ¤³ñ¡¯¢µ¬
í¢¤Ÿ ¡¢²Ÿ ¯§Ÿ ¡¬µ (1-®ª¡§¢²¢§¬¡ ôª¤©¢®¨¬´¢¡Ÿ ©´ª¨¢®¬­¬²¢¨¬
©¢¡¤¢µ©¢¡, 2-80...85"C-Ÿ ©¢ó¢¡µ ©¢¡¤¢µ©¢¡, ®²¢¡µ
ôª¤©¢®¨¬´¢¡Ÿ © 15¤Ÿíª ©¢¡¤¢µ©¢©°, 3-®ª¡§¢²¤Ÿíª4§¢5¤Ÿíª
©¢¡¤¢µ©¢©°)

‚¢¨¢¤£¢³ ïŸ¤þª¤¬ ¢¤î§Ÿ ¡øŸ © Ÿ¤íª®
©¢ø¤©¢¡ ÿí¨¬©¢­ óª÷¬©¡ª¤ ñ¡¨¤£ª­ ª¡. ò­Ÿ¨Ÿ¢¦î¢¡§Ÿ ¯ª¤¬µ

¡¢±¢íª® ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯¬ ©¢ø¤Ÿ ©ñ
60...65"Côª¤©¢®¨¬´¢¡Ÿ © ¡¢¨¤¬Ÿ ©¬ ©ª¨¢¤¬­¬²¢¨¬¢¨¬¨¢µ©¢¡• µ©¢¡ ²¢©ª¤¬µ
10 ©¢²¡¬ð¬ ì©Ÿ ­®¢¤¢¤¬ ±¢ó¡Ÿ ¤îŸ£ 1 ÷¢© ¨•Ÿ«Ÿ ¯§¢©° • þ¢©30 Ÿíª
©¢¡¤¢µŸ ©Ÿ£, ¤Ÿíª

±¨¢¡§Ÿ ¯-ôŸ ¤ 1:1¥¢¤¢°ª¤¢²µŸ ¯§¢©°,
±¨¢¡§Ÿ ¯-¡¢¨¤¬Ÿ ©¬ ©ª¨¢®¬­¬²¢¨-ì©Ÿ §®¢¤¢¤
£ª¤µ£ª­ ì 1:(0,05...0,09).(0,003... ¥¢¡¤¢°ª¤Ÿ ¯§Ÿ ¡ñ

¦¢¡ž£¢³¢§¬¡ °¢÷¬¡¡ª¤Ÿ£:

8

›­Ÿ¨Ÿ¢¦î¢¡§Ÿ ¯ª¤¬ ©¢ø¤Ÿ ©¬µ¥ª¨Ÿ,
©¢¡¤¢µ£¢³ ±¨¢¡§Ÿ ¯ñ ©ª±¢¡¬²¢²¢¡ ¢¡¢²¢£ ©Ÿ ¯§Ÿ ¡ ì ®¨ª«³£Ÿ ©
Si02-¬µ• ¢³±¢§¬¡ ©¢®¡¬²¡ª¤¬µ ª«¢¡¢²Ÿ£ ©¢ø¤ª­ ¡¢• ð­¢©¬µ

… ®Ÿ ©¡¢®¬¤Ÿ ¯§Ÿ ¡¡ª¤¬µ °¢µ¢¥¢§¨£ª­¢µ¢¥¢§¨ø¢¦¢¨©¢¡ì, ª«¢¡¢²Ÿ£:
±¨¢¡§Ÿ ¯Ÿ © ©¬ô¬¡ñ 3%-Ÿ£°¢¤þ¤¢µª­ ì ©Ÿ­¬°îª¡¬ ¢¤ ©¢­¬°îª¡¬¨¢§¬¡
� ­Ÿ ³£Ÿ¤ ¡®¨£¢³ø¬ í¢¤Ÿ ¡¢²Ÿ ¯§Ÿ ¡ñ 7,6%-¬µ¡£¢¦ª­ª­ ì ©¬¡¡¢²Ÿ ...1786%ì ©¬¡� • ¬®²

—¤¢¡¬µ ¥ª¨Ÿ, ©¡¢µ¢³ ±¢ó¡Ÿ ¤î¡ª¤¬µ (CuFest,Fess,4.....4086%
Cacou Mgco; • ¢§­¡) ¥ª¨¢ž¢ ©¢ø¤Ÿ ©ñ ²¢¨¢¤£ª­ ì ¡ª¤Ÿ£
¨¢¤¤¢­Ÿ ³©¢¡ ©¬ôŸµŸ£: ¯¯Ÿ ¡ª¤Ÿ£

Ž¢¤¤¢­Ÿ ³©¢¡ žŸ¤³ñ¡¯¢µñ ²¢±£¢³
¢¦î¢¡§Ÿ ¯ª¤¬ ²Ÿ¡µª¡¨¤¢µ¬¢§¬µ, ì ©¬ ð¢¤ø žŸ¤³Ÿ¡¡ª¤¬µ
¢¤¢žŸ ¯§Ÿ ¡¬µ, ±¨¢¡§Ÿ ¯¬ ¥¢¨¬²¢ �¢ï¢²¢¡� ï¢²¢¡¨¬´¢¡¬µ ±¢ó¡©¢¡
•ª¨¢¦Ÿ¨Ÿ ¯§Ÿ ¡¡ª¤ñ ²¢¨¢¤£ª­ ª¡ ±¢ó¡Ÿ ¤î¡ª¤¬²¢¦©¬µ • ¢§¢¡
¨¢¤¤¢­Ÿ ³Ÿ ©Ÿ£ ¢ó¢¡µ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ñ¡¨¤Ÿ«¢²¢¡
²¢¡¨¢¤£ª­ ª¡ ©¬ ð¢¤ø ïŸ¤þª¤ ¢¦Ÿ¨¢²¢¡ ¡ž¢­¬¯¯£¬ ø¢§ø§¢§©¢¡®¢§¡ €¢¦°Ÿ ©
²¢¡µª¡¨¬¤¢¥¬¢§¬ ¥ ¢ð©¢¡ ¥¢©¢¤, Ÿ¤ñ ¢í¢¥Ÿ£Ÿ © ì Ca-h, Mµ-¢,¡µ¢, ¢žŸ §¡
©¢£¡¢²¬ Al- ¢¡µŸ ©ñ ­Ÿ ³Ÿ §¯: •¢ð£¬ ì ¢ó¡£ª­ ¡¢• ¡Ÿ®¤ •
¢¦£¬ ¢²¢¡£¢µ¡Ÿ« ¢¦îªµŸ ¯§Ÿ ¡ñ MoS2-¬­Ÿ ³©¢¡ £¤¢: •¢¨¤¢®¨£ª­¢®¨£ª­ ª¡
¢£ª­¢µ£ª­¡ ¯±£¬ ¨¢¤°ª¤ ²Ÿ¡µª¡¨¤¢µ¬¢§¬ ­Ÿ ³Ÿ §¯¡ª¤ • î¤¢¡µ ª¡
¢£ª­¢µ£ª­ì ­ª ÷¢© ¡¢±«Ÿ ¯ø ²ðó£¢³ ±¨¢¡§Ÿ ¯¬ °¢÷¬¡¡ª¤: Ž¢¤¤¢­Ÿ ³Ÿ ©ñ¢¡¢¤£ª­£ª­
¥¢¤¢°ª¤¢²µŸ ¯§¢©°:²µŸ ¯§¢©°¢©°, 20, 40 • 60*c ôª¤©¢®¨¬´¢¡¡ª¤Ÿ ©, í¢¤£ª­
¢¡µ¡Ÿ © ²¢­µ¬Ÿ ©ñ, ¢§î í¢§©¢¡¡ª¤Ÿ © ¡¬¨¤¢¨¡ª¤¬ þ•Ÿ£ ­Ÿ ³Ÿ §¯ ª¡
¨¢¤¤ª :: öŸ¤þª¤¬ ©¢ž¡ª¡¬Ÿ ©ñ, Ÿ¤Ÿðø¢¡¢²¬ ª¤²¢¯, ¢­§Ÿ ©¬¡ • ¢§¡

¬¡ � íª® ­Ÿ ³Ÿ §¯¬ ¢, ª¤©¢¡¨¬´ôª¤©¢¡¨¬´¢¡ñ,ª¤•Ÿ © ì, íª žŸ¤³ñ¡¯¢µ¬ £¤¢ ¢¦îŸ © ì
²Ÿ¡µª¡¨¤¢µ¬¢¡: HNO3-¬ ©¬¡� • 4% µª¡¡íª® ì­ ¢¦Ÿ¨¢²¢¡ ¯¯£¬
¨¢¤¤¢­Ÿ ³©¢¡ ¢®¨¬´¢¡ñ ©ª³ � ì • ²¢¦©ª­²¦©ª­ª¡¨¤¢µ¬¢§¬ì îªíøŸ © ±¨¢¡§Ÿ ¯¬

ˆ§¡Ÿ ¥ª¨• Ÿ ®Ÿ ©¡¢®¬¤£ª­ ì ©Ÿ­¬°îª­¡ª­¡¬¢¡%¨¢§%
±¢ó¡Ÿ ¤î¡ª¤¬µ 3%-¢¡Ÿµ ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£ ±¨¢¡§Ÿ ¯ª¤¬ ©¢ø¤Ÿ ©ñ
Ž¢¤¤¢­Ÿ ³©¢¡ ïŸ¤þª¤ñ ²¢¨¢¤£ª­ ª¡ ²¢±£¢³ ôª¤©¢®¨¬´¢¡¬µ
ôª¤©¢®¨¬´¢¡¡ª¤Ÿ ©, í:¥=1:2 ¥¢¤¢°ª¤¢²µŸ ¯§¢¡ •20"C, 400C,
í¢§©¢¡¡ª¤Ÿ © ¢¡ñ¡î¥¢¨ ±¢ó¡Ÿ ©Ÿ£: ‰¢±¢¨ª®£¢³ ©¢¡ ²¢©¤Ÿ ¯§¢¡
±¢ó¡ª­Ÿ µ ¥ª¨Ÿ ±§Ÿ ®ñò¬­¨¤£ª­ ì • ò¬­¨¤¬ £¤¢ ô¤Ÿ£­£¢©¢¡ª­²¢©¬ôŸµŸ ©
6...6.5.5.Ÿ¤íª®¦¬ ¥ªó¢µ£¬ ©¡¢µ¢³ ¢¦î¢¡§Ÿ ¯ª¤ñ • ­Ÿ ³£¢³­£¢µ£ª­ ©¬¡� •

‰². 3-¬µ ª¤•Ÿ © ì, Ÿ¤ ±¨¢¡§Ÿ ¯¬ ¨¢¤ñ ­­Ÿ ³©¢¡ ±¢ó¡Ÿ ¤î¡ª¤ñ:
ôª¤©¢®¨¬´¢¡¬ ¢¦îªµŸ ¯§Ÿ ¡¡ ¢²¡¥¢§¨ ì: ¬¤¢­ð ÷¢¡£¢žŸ¤³ñ¡¯¢µŸ ©
ôª¤©¢®¨¬´ ¨¢¤¢¤þŸ ³©¢¡ ¢®¨¬´¢¡¡ ¦ž¢­¬ ¢´Ÿ © ì:ñ¡¯¢²¢§¡¯¢²¢§¡
ô²¢©¢£Ÿ¨¬: –¡¬ô²¢©¢£Ÿ ©: °¢¤þ¤¢µ©¢©° ©¬¡� • 60*C,¢£ª­¬ ø¬� ¨¢¤°ª¤Ÿ ¯§Ÿ ¡ ì
÷¢©£¢ ñ¡¯¢µøŸ ©®µøŸ ©îªíøª¤Ÿ © ¨¢¤¤¢­Ÿ ³©¢¡ ¢®¨¬´¢¡¡ ¢ó¢ô¬¡ §Ÿ .1,

Ž¢¤ñ¯¢­Ÿ ³©¢¡ ²¨¤Ÿ ² ¢¡Ÿ © ì, ¬®² ¢§¡Ÿ ¥ª¨• ø¬� ì ïŸïŸ±£Ÿ ©:
­Ÿ ³Ÿ §¯ ì ¢¡µ¡Ÿ © ¡¢•žŸ¤³ñ¡¯¢µŸ © ±¢ó¡Ÿ ¤î¡ª¤¬ ¥ª¨ ©¬¢®¬¡ îªí¬
¥ª¨¢¦Ÿ¨£ª­ ì ©ª­¬°îª¡¬ Ÿ¤Ÿð¢²¬ ø¢¡¢²Ÿ ¯§Ÿ ¡: ˆ§î ¡í¢¨¢²Ÿ£
ôª¤©¢®¨¬©¢¡¬ ©Ÿ­¬°îª¡¬• • ª¤²¢¯¬ ¨¢¤¤¢­Ÿ ³©¢¡ ¢®¨¬´¢¡¬ £¤¢ ­Ÿ ³Ÿ §¯¬
¢¤î§Ÿ ¡ø¡ª¤ñ ¡ª¤²¢§¢µ£¢³£¢³ ª¡ ž§¢¡ª¡ ¢¦îªµŸ ¯§Ÿ ¡ñ: •ª¨¢¦Ÿ¨Ÿ ¯§¢¡
¡²¢¤¬µ ôª¤©¢®¨¬´¢¡¬ ®µŸ ©ò¬²Ÿ¤ª¡ (¡². 4 • 5): •¡ � íª® ª¤•Ÿ © ì
ì ©Ÿ­¬°îª¡¬¨¬ ¨¢¤¤¢­Ÿ °©¢¡ • ¨•Ÿ«Ÿ ¯§¢¡ ©ª³¢µŸ ©¬µ ©ª³¢¡Ÿ ©

¢®¨¬´¢¡ñ (¡². 4):€¢²¢§¡ ¢§î í¢§©¢¡¡ª¤Ÿ ©
9
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¡£¢¦Ÿ © ì ª¤²¢¯¬ í¢¤Ÿ ¡¢²Ÿ ¯§Ÿ ¡ñ
±¨¢¡§Ÿ ¯Ÿ © ª¤²¢¯¬ í¢¤Ÿ ¡¢²Ÿ ¯§Ÿ ¡ñ
÷¢© ¨¢¤¤¢­Ÿ ³ª­¬® ²¢¦©ª­ ì 2,98%,¬®²
¨¢¤¤¢­Ÿ ³ª­¬® ª¤²¢¯¬ ­Ÿ ³ª­¬Ÿ ¯§Ÿ ¡¡
12,57%-¬,¬®² ºá, Mg, Bi ¢©°Ÿ«ôŸ ¯§¢©°

(¡². 5): ‰². 5-¬µ
3,49%-¬µ¡£¢¦Ÿ ©
60%C-Ÿ ©õ2,86%:

®²¦°¡¢²¢¡¬ ¥¢©ª©¢¨
¢¡µ¡Ÿ © ª¡ ­Ÿ ³Ÿ §¯:

ª¤•Ÿ © ì, Ÿ¤
ì • 400C-Ÿ ©5

-Ÿ ©5 ÷¢©
²¢¦©ª­ ì

3%-¢¡Ÿµ ¢¦Ÿ¨¢²¢¡ ¯¯£¬ ô¤¢§¬¡ ­Ÿ ³Ÿ §¯Ÿ£ ±¨¢¡§Ÿ ¯¬
¨¢¤¤¢­Ÿ ³©¢¡ ¥¬©¡¢²¢¡ ¡í¢¨¢²ñ ºá, Mg, Bi ±¢ó¡Ÿ ¤î¡ª¤¬µ ±¨¢¡§Ÿ ¯¬
©¢ø¤Ÿ ©¡ ì, ø¢¡¬ Ÿ¤ ¥ª¨¢ž¢ ò¨Ÿ¤¢ô¤¢³¡¢§¬¡ ¯¯£Ÿ£ ¨¢¤¤¢­Ÿ ³©¢¡
÷¢©¢¡¢² î¤¢¡ø ²¢¤Ÿ« ª¡ î÷£¢¤ ­Ÿ ³£Ÿ« ò¨Ÿ¤¬î¡ª¤ ¢ó¢ô¢µ¡ª­:

6
5

42
3

2

- 1

1 2 3 4
Ž¢¤¤¢­Ÿ ³©¢¡ ¨•Ÿ«Ÿ ¯§Ÿ ¡ñ, ÷¢©

‰². 3.3%-¢¡Ÿµ ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯¬
¨¢¤¤¢­Ÿ ³©¢¡ ²¬¡ª¨¬²¢¡ ¨¢¤°ª¤ ôª¤©¢®¨¬´¢¡¡ª¤Ÿ ©õ
1-20,2-40 • 3-600C-Ÿ ©

0,6

0,5-
0,4

0,3
5 5

0,2

2 0,1

×

× 1 2 3 4 5

Ž¢¤¤¢­Ÿ ³©¢¡ ¨•Ÿ«Ÿ ¯§Ÿ ¡ñ, ÷¢©

‰². 4. ’Ÿ­¬°îª¡¬¨¬ ¨¢¤¤¢­Ÿ ³©¢¡ ¢®¨¬´¢¡¬ ²¢±£¢³Ÿ ¯§Ÿ ¡ñ
¨¢¤¤¢­Ÿ ³©¢¡ ¨•Ÿ«Ÿ ¯§Ÿ ¡¬µ • ôª¤©¢®¨¬´¢¡¬µ.
(1-200C-Ÿ ©,2-400C-Ÿ ©,3-60"C-Ÿ ©)

10

5

3,6

3.4

3,2 2
Ÿ 

3

I
2,6

× 1 2 3 5
Ž¢¤¤¢­Ÿ ³©¢¡ ¨•Ÿ«Ÿ ¯§Ÿ ¡ñ, ÷¢©

‰².5 •¨¢¡§Ÿ ¯Ÿ © ª¤²¢¯¬ ¦¢¡ž£¢³¢§¬¡ °¢÷¡¬ ²¢±£¢³Ÿ ¯§Ÿ ¡ñ
¨•Ÿ«Ÿ ¯§Ÿ ¡¬µ • ôª¤©¢®¨¬´¢¡¬µ (1-20%C-Ÿ ©,2-40%C-Ÿ ©,3-60%C-Ÿ ©)

SiOð-¬µ ±¨¢¡§Ÿ ¯¬ ©¢ø¤Ÿ ©ñ ²¢¨¢¤£ª­ ì ò¨Ÿ¤¢ô¤¢³¡¢§¬¡ ¯¯£Ÿ£
¨¢¤¤¢­Ÿ ³©¢©°: … ®Ÿ ©¡¢®¬¤£ª­ ì 20...22%-¢¡Ÿµ ò¨Ÿ¤¢ô¤¢³¡¢§¬¡ ¯¯£¬
ô¤¢§¬¡ ­Ÿ ³Ÿ §¯Ÿ£ ±¨¢¡§Ÿ ¯¬ ¨¢¤¤¢­Ÿ ³©¢¡ žŸ¤³ñ¡¯¢µñ 40 • 60%C
ôª¤©¢®¨¬´¢¡¡ª¤Ÿ ©, í:¥ ¥¢¤¢°ª¤¢²µŸ ¯§Ÿ ¡ñ 1:1,2...12÷¢© ¨•Ÿ«Ÿ ¯§¢¡
í¢§©¢¡¡ª¤Ÿ © (¡². 6): …¤Ÿð£ª­ ì ±¨¢¡§Ÿ ¯Ÿ © � ­Ÿ ³£Ÿ« ¡®¨¢£¢³ø¬
¦¢¡ž£¢³¢§¬¡ °¢÷¬¡ñ: � í¨¬©¢­ í¢§©¢¡¡ª¤ ª¡ ñ¡¨¤£ª­ 20...22%-¢¡Ÿµ
ò¨Ÿ¤¢ô¤¢³¡¢§¬¡ ¯¯£¬ ô¤¢§¬¡ ­Ÿ ³Ÿ §¯Ÿ © 60%Côª¤©¢®¨¬´¢¡Ÿ ©, í:¥=1:1
¥¢¤¢°ª¤¢²µŸ ¯§¢©° • 12 ÷¢© ¨•Ÿ«Ÿ ¯§¢©° ¨¢¤¤¢­Ÿ ³Ÿ ©ñ: i

š£¢¤µ¬¨¬µ ©¢ø¤£¢³ ±¨¢¡§Ÿ ¯ñ ª¡¯¢¤²£ª­ ì ª¤¤Ÿ¤î ¨¢¤¤¢­Ÿ ³©¢¡
5...8%-¢¡Ÿµ ¢¦Ÿ¨¢²¢¡ ¯¯£¬ ô¤¢§¬¡ ­Ÿ ³Ÿ §¯¡ª¤Ÿ£, Ÿ¤¬ ¡í¢¨¢²¡ ì
©¡¢µ¢³ Al203 • Fe-¬ Ÿ Cu-¬ ®Ÿ ­ò¬î¡ª¤¬ (FeS2,CuFeS2)¥ªó¢µŸ ©ñ:

… ®Ÿ ©¡¢®¬¤Ÿ ¯§Ÿ ¡¡ª¤ñ ²¢¨¢¤£ª­ ª¡ í:¥=1:3 ¥¢¤¢°ª¤¢²µŸ ¯§¢¡, 40
• 60%C ôª¤©¢®¨¬´¢¡¬ • ©¬¡� • 16 ÷¢© ¨•Ÿ«Ÿ ¯§¢¡ í¢§©¢¡¡ª¤Ÿ ©:
Ž¢¤¤¢­Ÿ ³Ÿ ©ñ ð¢¤Ÿ ¡¢²£ª­ ì ©¬¡� • í¬¤¬¨¬ • ±¢­²Ÿí¬¤¬¨¬ ­¤¬£ ­Ÿ ³£ª­ñ:

•¡ � íª® ª¤•Ÿ © ì ïŸ¤þª¤¬ ¢¤î§Ÿ ¡ø¡ª¤¬µ, ­Ÿ ³Ÿ §¯¬ ôª¤©¢®¨¬´¢¡¬
°¢¤þ¤¢µŸ ©¬µ MoS2-¬¨¢¤¤¢­Ÿ ³©¢¡ ¢®¨¬´¢¡ñ ø¬� ì ïŸïŸ±£ª­ (¡². 7):
Ž¢¤¤¢­Ÿ ³©¢¡ ¢¤î§Ÿ ¡øŸ ©, ±¨¢¡§Ÿ ¯Ÿ © ª¤²¢¯¬ í¢¤Ÿ ¡¢²Ÿ ¯§¢¡
ïŸïŸ±Ÿ ¯§Ÿ ¡ñ µŸ §µì ¨¤£¢³ ¡². 8-Ÿ ©: � í¨¬©¢­ í¢§©¢¡¡ª¤¡ ª¡. 7...8%-
¢¡Ÿµ ¢¦Ÿ¨¢²¢¡ ¯¯£¬ ô¤¢§¬¡ ­Ÿ ³Ÿ §¯Ÿ © 55...60%Côª¤©¢®¨¬´¢¡Ÿ ©,
15...16÷¢© ¨¢¤¤¢­Ÿ ³©¢¡ óª÷¬©ñ: ˆ§î îªíøŸ © ±¨¢¡§Ÿ ¯Ÿ © ª¤²¢¯¬
í¢¤Ÿ ¡¢²Ÿ ¯§Ÿ ¡ñ ¡£¢¦ª­ ì ©¬¡� • 0,02%(¡². 8), ¬®² ©Ÿ­¬°îª¡¬ ¢¡µŸ ©ñ
­Ÿ ³Ÿ §¯ ²¢¦©ª­ ì ®²¦°¡¢²¢¡¬ 6,8%-ñ (¡². 7):

–¢µ¢¥¢§¨£ª­ ì, Ÿ¤ ¨¢¤¤¢­Ÿ ³©¢¡ žŸ¤³ñ¡¯¢µŸ © ©Ÿ­¬°îª¡¬
î¬®Ÿ ­ò¬î¬ ¥¢¨¬²¡ª¤¬ ©¢²ª¤•Ÿ §¯¡ª¤¬¡ ð¢¨ °¢¤¢² ðª¤¨Ÿ£ ¢ó¢ô¢¡Ÿ © ì
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©¢¡¤¢µŸ ©¬µ ¢ó¢ô (¢)
ïŸïŸ±Ÿ ¯§Ÿ ¡ñ:

• ¥ª¨Ÿ (°): ˆ²¡¥¢§¨ ì ïŸðª¥¢¨¬²¡ª¤¬ �¢ïª¤¬ ’Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯

� Ÿ ¤ ì©Ÿ ­¢®¤¢¤ (Na.SIO... 19-
›­Ÿ¨Ÿ¢¦î¢¡§Ÿ ¯ª¤¬µ

©¢ø¤Ÿ ©

’¢¡¤¢µŸ © ž¡î¢«¢µŸ ©

� Ÿ ¤ •­Ÿ ®

›¬­¨¤Ÿ © • ­£¢µŸ ©

SEM AAD 100 6 DET: BSE Detacin

50 um

¢) °)
‰² 9. ’Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ©¬²¤Ÿ²¢óŸ µ£¢³øñ. ¢) ©¬¡� ©¢¡¤¢µŸ ©ñ,

°) ð¬¯¢§¬¡ ¢«¢µŸ © ©¢¡¤¢µ£¢³ (x1000)

…¤Ÿð£ª­ì ©¢¡¤¢µ£¢³ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ¥¢¨¬²¢ �¢ï¢²¢¡ ²¢¦©ñ:
ˆ§¡ ¢©°Ÿ«ôŸ ¯§¢©° ïŸø¤ ì 50 ©²©-¬µ • ª¡¯¢¤²£ª­ ì ®ªî¬©ª¡¨¢µ¬Ÿ¡
£ª¤­Ÿ ³Ÿ ¯§¢¡: ‰©Ÿ ðŸ ©žª¤¢²ðóŸ © ª¡ 2 ©²© �¢ï¬ ¥¢¨¬²¡ª¤ñ:

� ª¤©¢³¢¡¤¢ �¢ï¢²¢¡ • î¬òª¤ª¡µ¬¢­-ôª¤©¢§¬¡ £ª¤­Ÿ ³Ÿ ¯§¢©°
Ÿ ®Ÿ ©¡¢®¬¤£ª­ ì ©¢¡¤¢µ£¢³ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ôª¤©¢§¬¡ ø¢§ø¢§©¢¡
žŸ¤³ñ¡¯¢µñ:

•¢©ª©¢¨£ª­ ª¡ �©¢¡¤¢µ£¢³ • ð¬¯¢§¬¡ ¢«¢µŸ © ©¢¡¤¢µ£¢³
©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ £ª¤­Ÿ ³Ÿ ¯§¢¡ ¢¤î§Ÿ ¡ø¡ª¤ñ: ˆ²¡¥¢§¨ ì, Ÿ¤
�©¢¡¤¢µ£¢³ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¡ ¢£ª­¬ ôª¤©¢²¢§Ÿ ¡ ì, ø¢¡ ©¢¡¤¢µ£¢³ñ:
•ª¨•¢°¢¤, Ÿ¤ø¢¡ î¬®íª¤® ì ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬îñ, ¢§¡ø¢¡ ¡¤¢
ôª¤©¢²¢§Ÿ ¡Ÿ ¯§Ÿ ¡ñ µ¢³¤ ì: � ¡¢§¢³ î¤¢¡, ®¨¢µ£¢³ °¢¤þ¤ ©¢ø¤Ÿ ¯§¢¡ •
î¬®íª¤®¢§¡Ÿ ¯§¢¡ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬îñ Ÿ¤íª® ¥¢²¢ðï¢²¢¡ ¡§Ÿ ¯,
žª¤¢¦¢¡µŸ © ì Ž… 48-19-133-90-Ÿ£í¢¥¢¡ô£Ÿ« ¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤¬¡:

� Ÿ¤¤Ÿ¤î ž­±Ÿ ©õ ©ð¢²£ª­ ì •¢§¢®¨¢¡¬ °¡¢²¢¡ ¥Ÿ ©ø¬µ,
©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬µ, °¢¤þ¤ ©¢ø¤Ÿ ¯§¢©° • î¬®íª¤®¢§¡Ÿ ¯§¢©°
©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡ ¨ª±¡Ÿ­Ÿž¬¢ (¡². 10): œ¡¨¤£ª­ ª¡
¥¢©¢í¢¨¢®±¢¡ ®¢¤ø¢£Ÿ¤Ÿ ©¡ª¤ • ©ð¢²£ª­ ì ¨ª±¡Ÿ­Ÿž¬¢²¢¡ ð«¯¢§¬
®±ª©¢¡:

’¢øŸ ¤ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡ žŸ¤³ñ¡¯¢µŸ © ÿž¨¢žŸ¤³£Ÿ«
¡¢¨¤¬Ÿ ©¬ ©ª¨¢®¬­¬²¢¨¬, ¢¦Ÿ¨¢²¢¡ ¯¯£¬, ò¨Ÿ¤¢ô¤¢³¡¢§¬¡ ¯¯£¬,
¢©Ÿ¡¬Ÿ ©¬ ¥¬î¤ÿø®¬î¬ £ª¤¢ÿž¨¢žŸ¤³©¢¡ ¡í¢¨¢²Ÿ£, ¯¯£¢§¬¡ •
¥¬©¡¢§¬¡ ­Ÿ ³Ÿ §¯¡ª¤ñ � ª¦Ÿø¢µ£ª­ ª¡: ‰².11-Ÿ ©°ª¤£¢³ ì ©¢øŸ ¤ ©Ÿ­¬°îª¡¬

14

� Ÿ ¤ •¬¡î ¡®¨£¢³ø

•¢¤¦£¢³ø¢¦¢¨Ÿ ©

›¬­¨¤Ÿ © •¢¤¦£¢³ø

›¬­¨¤Ÿ ©
•¬¡î ¡®¨£¢³ø

HNO “Ÿ ³Ÿ §ø
3% � ¤¢§¬¡

¢£¢¦¢¡
I Ž¢¤¤¢­Ÿ ³Ÿ ©

� Ÿ ¤

›¬­¨¤Ÿ © • ­£¢µŸ ©

20...22% •

¹F •¬¡î ¡®¨£¢³ø “Ÿ ³Ÿ §ø

11 Ž¢¤¤¢­Ÿ ³Ÿ © ‹ª¤¢©ð¢²Ÿ ©

� Ÿ ¤

›¬­¨¤Ÿ © • ­£¢µŸ ©

7% HNO, •¬¡î ¡®¨£¢³ø > ‹ª¤¢©ð¢²Ÿ ©

Ž¢¤¤¢­Ÿ ³Ÿ ©

� Ÿ ¤

›¬­¨¤Ÿ © • ­£¢µŸ ©

•¬¡î ¡®¨£¢³ø “Ÿ ¦Ÿ §ø ‹ª¤¢©ð¢²Ÿ ©

‰². 10.’¢øŸ ¤ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡

15

“Ÿ ³Ÿ §¯

‹ª¤¢©ð¢²Ÿ ©

•­¢© > ‹ª¤¢©ð¢²Ÿ ©

12% NH,OH

IV Ž¢¤¤¢­Ÿ ³Ÿ ©

„Ÿ¤¢³ ôŸ ¤

›¬­¨¤Ÿ © • ­£¢µŸ ©

I º2¹, ¿¹
“Ÿ ³Ÿ §¯ •¬¡î ¡®¨£¢³ø

‹ª¤¢©ð¢²Ÿ © � Ÿ¤¢µŸ ©

’¢¡¤¢µŸ ©

’¢«Ÿ ©

Žª®¢²¢£Ÿ¤Ÿ ©

ö¢¯ª¯¢£Ÿ¤Ÿ ©

•¢¨£¬¤¢¨Ÿ ¬¡

¨ª±¡Ÿ­Ÿž¬¢²¢¡ ®±ª©¢¡

© National Library of Armenia
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î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡ žŸ¤³ñ¡¯¢µŸ © ¢ó¢ô¢µ¢³ ©¢§¤¢² ­Ÿ ³Ÿ §¯¡ª¤¬
£ª¤¢©ð¢²©¢¡ • £¡¢®¢¦ª¤³©¢¡ ¨ª±¡Ÿ­Ÿž¬¢²¢¡ ®±ª©¢¡:

‚¢¨¢¤£ª­ ì 2H-MoS2-¬®¨¢µ©¢¡ ¨ª±¡¬²¢¨¡¨ª®¢²¢¡ ¥¬©¡¢£Ÿ¤Ÿ ©,
¥¢©¢þ¢§¡ Ÿ¤¬ ©ª² ¨Ÿ¡¡¢§¬ ­¤¬£ ¬¡ø¡¢¤÷ªøñ ²¢¦©ª­ ì 16400,0¥¢¦¢¤
î¤¢©: ‚¢í¬¨¢­ ¡ª¤î¤Ÿ ©¡ª¤¬ ª¨ž¡©¢¡ ÷¢©²ª¨ñ 3 ¨¢¤¬:

œ‰—•ˆ‰…†ƒŠ”ƒˆ‚ˆ˜… „‡… ‰‰Šƒ

1. •ª¨¢¦Ÿ¨£ª­ ª¡ š¢ô¢¤¢¡¬ í«¡þ¢©Ÿ­¬°îª¡¢§¬¡ ²Ÿ©°¬¡¢¨¬
²Ÿ«©¬µ ¯Ÿ«¢¤²£Ÿ« ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯¬ ¡Ÿ®¤ ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£
¨¢¤¤¢­Ÿ ³©¢¡ žŸ¤³ñ¡¯¢µ¬ ¨ª®¢²¢¡ • ¨ª±¡Ÿ­Ÿž¬¢²¢¡
ÿ¤¬¡¢ �¢ïŸ ¯§Ÿ ¡¡ª¤ñ ¢¤÷ªø¢£Ÿ¤ °¢¤þ¤ ©¢ø¤Ÿ ¯§¢©° ©Ÿ­¬°îª¡¬
î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡ ¡í¢¨¢²Ÿ£:

2. ‚¢¨¢¤£ª­ ì ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬
¨¢¤¤¢­Ÿ ³©¢¡ žŸ¤³ñ¡¯¢µŸ © ±¨¢¡§Ÿ ¯ª¤¬ °¢«¢î¤Ÿ ¯§¢¡ ©ªô ©¨¡Ÿ«
¢ó¢¡þ¬¡ ©¬¡ª¤¢­¡ª¤¬ • ¢¦Ÿ¨¢²¢¡ ¯¯£¬ ©¬ô• ñ¡¯¢µŸ« óª¢²µ¬¢¡ª¤¬
¯ª¤©Ÿî¬¡¢©¬²¢²¢¡ £ª¤­Ÿ ³Ÿ ¯§Ÿ ¡: ˜Ÿ §µ ì ¨¤£ª­ ±¢­²Ÿí¬¤¬¨¬ • í¬¤¬¨¬
ñ¡¨¤Ÿ«¢²¢¡ ¨¢¤¤¢­Ÿ ³©¢¡ ©ª³ ¥¢£¢¡¢²¢¡Ÿ ¯§Ÿ ¡ñ:

3. ˆó¢ô¬¡ ¢¡ž¢© ¥ª¨¢¦Ÿ¨£ª­ ª¡ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬
ò­Ÿ¨Ÿ¢¦î¢¡§Ÿ ¯ª¤¬µ • ð­¢©¬µ ©¢ø¤©¢¡ žŸ¤³ñ¡¯¢µñ: ˜Ÿ §µ ì ¨¤£ª­, Ÿ¤
©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ ©ªô ž¨¡£Ÿ« ±¢ó¡Ÿ ¤î¡ª¤¬ ©¢ø¤©¢¡ ¥¢©¢¤
¢¡¥¤¢÷ªð¨ ì ©¬¡ª¤¢­¡ª¤¬ ©¢²ª¤•Ÿ §¯¡ª¤ñ ©¢ø¤ª­ ò­Ÿ¨Ÿ¢¦î¢¡§Ÿ ¯ª¤¬µ,
Ÿ¤ñ ¥¡¢¤¢£Ÿ¤Ÿ ¯§Ÿ ¡ ì ¨¢­¬® ¬¡¨ª¡®¬£¢µ¡ª­ ±¢ó¡Ÿ ¤î ©¬¡ª¤¢­¡ª¤¬
ñ¡¨¤Ÿ«¢²¢¡ ¨¢¤¤¢­Ÿ ³Ÿ ©ñ ¡Ÿ®¤ ¯¯Ÿ ¡ª¤Ÿ£:

4. ‚¢¨¢¤£ª­ ì ±¨¢¡§Ÿ ¯ª¤¬ ©¢ø¤Ÿ © ²¢­µ¬Ÿ ©¬µ • ©¢ž¡ª¦¬Ÿ ©¬µ,
Ÿ¤Ÿ¡ø ¥ª¨¢ž¢ ò¨Ÿ¤Ÿô¤¢³¡¢§¬¡ ¨¢¤¤¢­Ÿ ³©¢¡ ïŸ ­Ÿ © ²¢¤Ÿ« ª¡
¢ó¢ô¢µ¡ª­ ¢¡­Ÿ ³ª­¬ ò¨Ÿ¤¬î¡ª¤: ˜Ÿ §µ ì ¨¤£ª­, Ÿ¤ ²¢­µ¬Ÿ ©¬µ •
©¢ž¡ª¦¬Ÿ ©¬µ ©¢ø¤Ÿ ©ñ ¡í¢¨¢²¢¥¢¤©¢¤ ì ²¢¨¢¤ª­ 3%-¢¡Ÿµ
¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£: œ¡¨¤£ª­ ª¡ ¨¢¤¤¢­Ÿ ³©¢¡ ÿí¨¬©¢­ óª÷¬©¡ª¤ñ
ôª¤©¢®¨¬´¢¡ñ 40*C,̈ •Ÿ«Ÿ ¯§Ÿ ¡ñ 5 ÷¢©, í:¥= 1:2:

5. •ª¨¢¦Ÿ¨£ª­ ì ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ ©¢ø¤Ÿ ©ñ
ø£¢¤µ¬¨¡ª¤¬µ 20...22% ò¨Ÿ¤¢ô¤¢³¡¢§¬¡ ¯¯£Ÿ£, ñ¡¨¤Ÿ«¢²¢¡
¨¢¤¤¢­Ÿ ³©¢¡ ª«¢¡¢²Ÿ£: …¤Ÿð£ª­ ª¡ ©¢ø¤©¢¡ žŸ¤³ñ¡¯¢µ¬ ÿí¨¬©¢­
¨ª±¡Ÿ­Ÿž¬¢²¢¡ óª÷¬©¡ª¤ñ • ÿ¤¬¡¢ �¢ïŸ ¯§Ÿ ¡¡ª¤ñ: “¢£¢žŸ §¡ ¨£§¢­¡ª¤¡
®¨¢µ£ª­ ª¡ í:¥ = 1:1,60%C ôª¤©¢®¨¬´¢¡Ÿ ©, 12 ÷¢© ¨•Ÿ«Ÿ ¯§¢©°
¨¢¤¤¢­Ÿ ³ª­¬®: ˆ¡­Ÿ ³ª­¬ ¡®¨£¢³øñ ²¢¦©ª­ ì 0,04...0,006%:

6. •ª¨¢¦Ÿ¨£ª­ ª¡ ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ ©¢ø¤©¢¡
žŸ¤³ñ¡¯¢µñ í¬¤¬¨¬µ • ±¢­²Ÿí¬¤¬¨¬µ, 5...8%-¢¡Ÿµ ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£
¨¢¤¤¢­Ÿ ³©¢¡ ©¬ôŸµŸ£,Ÿ¤Ÿð£ª­ª¡ žŸ¤³ñ¡¯¢µ¬ ÿí¨¬©¢­ ¨ª±¡Ÿ­Ÿž¬¢²¢¡
óª÷¬©¡ª¤ñ 7...8%-¢¡Ÿµ ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£, í:¥=1:3, ôª¤©¢®¨¬´¢¡ñ
55...60*C,̈¢¤¤¢­Ÿ ³©¢¡ ¨•Ÿ«Ÿ ¯§Ÿ ¡ñ 15...16÷¢©:

7. •ª¨¢¦Ÿ¨£ª­ ª¡ ±¨¢¡§Ÿ ¯¬ ¡Ÿ®¤ ¢¦Ÿ¨¢²¢¡ ¯¯£Ÿ£ ©ð¢²©¢¡
¥ª¨•¢¡øŸ£ ¢ó¢ô¢µ¢³ ð¢¨ ïŸø¤ ø¢¡¢²¬ ©Ÿ­¬°îª¡¢¯¯£¬ ©¢ø¤©¢¡
žŸ¤³ñ¡¯¢µñ 12%-¢¡Ÿµ ¢©Ÿ¡¬¢²¬ ô¤¢§¬¡ ­Ÿ ³Ÿ §¯Ÿ£: …¤Ÿð£ª­ ª¡
žŸ¤³ñ¡¯¢µ¬ ÿí¨¬©¢­ óª÷¬©¡ª¤ñ í:¥=1:2, ¨•Ÿ«Ÿ ¯§Ÿ ¡ñ 3 ÷¢©,
ôª¤©¢®¨¬´¢¡ñ 40%C: ˆ§®í¬®¬ ©ð¢²Ÿ ©¬µ ¥ª¨Ÿ, ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬îñ
­£¢µ£Ÿ © ì ¯Ÿ¤¢³ ô¤Ÿ£ • ì¯¬­ ®í¬¤¨Ÿ£, 10:1¥¢¤¢°ª¤¢²µŸ ¯§¢©°:
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8. •ª¨¢¦Ÿ¨£ª­ ì ®¨¢µ£¢³ ©¢øŸ ¤ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬
ïŸðª¥¢¨¬²¡ª¤¬ ²¢óŸ µ£¢³øñ, ¥¢¨¬²¢ �¢ï¢²¢¡ ²¢¦©ñ, ø¬©¬¢²¢¡
°¢«¢î¤Ÿ ¯§Ÿ ¡ñ • ¢§­ ¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤: � ª¤©¢³¢¡¤¢ �¢ï¢²¢¡ •
î¬òª¤ª¡µ¬¢­-ôª¤©¢§¬¡ £ª¤­Ÿ ³Ÿ ¯§¢©° ¥ª¨¢¦Ÿ¨£ª­ ì ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬
ôª¤©¢§¬¡ ø¢§ø¢§©¢¡ ©ª±¢¡¬¦©ñ • ²¬¡ª¨¬²¢¡: ˜Ÿ §µ ì ¨¤£ª­, Ÿ¤ ®¨¢µ£¢³
°¢¤þ¤ ©¢ø¤Ÿ ¯§¢¡ • î¬®íª¤®Ÿ ¯§¢¡ ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬îñ žª¤¢¦¢¡µŸ © ì
Ž… 48-19-133-90-Ÿ£í¢¥¢¡ô£Ÿ« ¥¢¨²Ÿ ¯§Ÿ ¡¡ª¤¬¡:

9. ‚¢¨¢¤£¢³ ¥¢©¢­¬¤ ¥ª¨¢¦Ÿ¨Ÿ ¯§Ÿ ¡¡ª¤¬ ¥¬©¢¡ £¤¢ ì
•¢§¢®¨¢¡¬ °¡¢²¢¡ ¥Ÿ ©ø¬µ, ©Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬µ, ©ð¢²£ª­°¢¤þ¤
©¢ø¤Ÿ ¯§¢©° • î¬®íª¤®¢§¡Ÿ ¯§¢©° ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡
¨ª±¡Ÿ­Ÿž¬¢: ‚¢¨¢¤£ª­ ì ¨ª±¡¬²¢¨¡¨ª®¢²¢¡ ¥¬©¡¢£Ÿ¤Ÿ ©, ¥¢©¢þ¢§¡
Ÿ¤¬ ©ª² ¨Ÿ¡¡¢ 2H-MoS2-¬­¤¬£ ¬¡ø¡¢¤÷ªøñ, ²¢¦©ª­ ì 16400,0¥¢¦¢¤ î¤¢©,
²¢í¬¨¢­ ¡ª¤î¤Ÿ ©¡ª¤¬ ª¨ž¡©¢¡ ÷¢©²ª¨ñ 3 ¨¢¤¬:

. ˆ¨ª¡¢±Ÿ®Ÿ ¯§¢¡ ¥¬©¡¢²¢¡ ¢¤î§Ÿ ¡ø¡ª¤ñ ¥¤¢¨¢¤¢²£¢³ ª¡
¢ð±¢¨¢¡ø¡ª¤Ÿ ©õ ¥ª¨•§¢­

1. ¿ÔÖßåêãA.0., ÁÙàáåßÛêÄé..... ¸Öàáßçêã Ö.ë. »ßæã×ç×éÄê
å×çäÚßãÄê ÞÄÖåßàÖã×é×å×à×ûØáÞÄÖäçèúÄÞáë×çÄýÞßãá ÔÕÖ×Ø×ÙÚÄÖÛ×ÛÕII
ÎÄëÄÚßÖØáêÛßæã×ç×éÄê:ºý×àãÄØ ÛßÜÄÖ×ÔÞ×ØçáÞ×Ô·ßùÞäãáà×Þã×Ù Ø×ãúßàßãâÄÄ
å× æÄëÄÚßÖØ×ÙÛßæã×ç×éÄÄæT/07.-M.:Í¼¹Á¹È.-2007.-». 1.-C.225-227.

2. ¿ÔÖßåêã A.0., ¸Öàáßçêã º.·. Æ×ëåçßØÖãáê åßàßàáý×ÛØá
ë×çÄýÞßãÄÛ×ÔÕæØ×ãâßãÛàáÛ×ÔÖ å×çäÚßãÄßë ÞÄÖäçèúÄÞá ë×çÄýÞßãá II
·ßùÞäãáà×Þãáê Ø×ãúßàßãâÄêå× æÄëÄÄ Ä æÄëÄÚßÖØ×ÙÛßæã×ç×éÄÄ:ºý×àãÄØ
ëáÛßàÄáç×Ô.-¼àßÔáã.-2007.193-194:

3. •Ÿ£®ªï§¢¡ ˆ.•., •®¤¢§ª­§¢¡ €.’., •¢¤Ÿ ¯§Ÿ ¡§¢¡ ®.ˆ.
’Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ ©¢ø¤Ÿ ©ñ ±¢ó¡Ÿ ¤î¡ª¤¬µ II ••´•
(•Ÿ­¬¨ª±¡¬²)-“¤¢°ª¤-75-Œ¬ • ©ª¯Ÿî¢²¢¡ ¥Ÿî£¢³¡ª¤¬ ÷Ÿ«Ÿ£¢³Ÿ .-
Š¤•¢¡, 2008.-’¢® 2.-ìô 624-627:

4. •®¤¢§ª­§¢¡ €.’. ’Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬ ©¢ø¤Ÿ ©ñ
ø£¢¤µ¬¨¡ª¤¬µ II ••´• (•Ÿ­¬¨ª±¡¬²)-“¤¢°ª¤-76-Œ¬ • ©ª¯Ÿî¢²¢¡
¥Ÿî£¢³¡ª¤¬ ÷Ÿ«Ÿ£¢³Ÿ .-Š¤•¢¡, 2009.-•¢¨. 1,No 2.-ìô 745-747:

5. •Ÿ£®ªï§¢¡ ˆ.•., •®¤¢§ª­§¢¡ €.’. ’Ÿ­¬°îª¡¬¨¢§¬¡ ±¨¢¡§Ÿ ¯ª¤¬µ
©¢øŸ ¤ • î¬®íª¤® ©Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ®¨¢µ©¢¡
©ð¢²Ÿ ©ñ •• Œˆ€ • ••´• ¨ª«ª²¢ž¬¤: ŽŒ®ª¤¬®¨.Šµ©¢¡, ¨ª±.•Ÿ­Ÿ¨¬¨ª±.-•­¢¨¬ ´§¬,́ §¬,
No 2.-ìô 155-162:

6. •• ž§Ÿ ¨¬ ¢¤¨Ÿ¡¢ž¬¤ No 2335Á.’Ÿ­¬°îª¡¬ ª¤²®Ÿ ­ò¬î¬ ®¨¢µ©¢¡
ª«¢¡¢² I •Ÿ£®ªï§¢¡ ˆ.•., •Ÿ£®ªï§¢¡ •. � ., •®¤¢§ª­§¢¡ €.’.- 25.11.2009:

7 •Ÿ£®ªï§¢¡ ˆ.•., •®¤¢§ª­§¢¡ ˆ.’. ’Ÿ­¬°îª¡¬ î¬®Ÿ ­ò¬î¬ ©¢¡¤¢µ©¢¡
žŸ¤³ñ¡¯¢µ¡ª¤¬ ¥ª¨¢¦Ÿ¨Ÿ ©ñ ••´• (•Ÿ­¬¨ª±¡¬²)-“¤¢°ª¤.Œ¬¨¢² •
©ª¯Ÿî¢²¢¡ ¥Ÿî£¢³¡ª¤¬ ÷Ÿ«Ÿ£¢³Ÿ .-Š¤•¢¡, 2010.-•¢¨., No 2.-ìô 432-436:

8. ¿ÔÖßåêÄA.0., ¸ÖàáßçêÄ º.·. ½áÜàáý×ÛØáÛßæã×ç×éÄÄå×çäÚßãÄê
ÞÄÖäçèúÄÞáë×çÄýÞßãáÔÕÖ×Ø×ÙÚÄÖÛ×ÛÕÄÜØ×ãâßãÛàáÛáÆáÞùáàáãÖØ×é×ëßÞã×-
ë×çÄýÞßã×Ô×é×Ø×ëýÄãáÛáII II ·ßùÞäãáà×Þãáê Ø×ãúßàßãâÄê å× æÄëÄÄ Ä
æÄëÄÚßÖØ×ÙÛßæã×ç×éÄÄ:ºý×àãÄØëáÛßàÄáç×Ô.-¼àÖÔáã.-2010.224-225.

½¼Â ¼

¸º½Á¼ÍÃ¹ ºÏÂÁ¹¹Á ·¸ÐÁ¼¾¹Á

½ÁÂ½ÁÀ¿»ÆÁ»¼Î¹¿Í¿Ç¸¸ Ì¿ÍÅÑ¼¹¸Ã È¸ºÅÍÒÓ¸ÈÁ
·¿Í¸ÀÈ¼¹Á ÔÕÖ×Ø×ÙÚÄÖÛ×ÛÕÄ È¸ºÌ¼½º¹¿º»¸

ÄÜ·¿Í¸ÀÈ¼¹¸»¿¾ÉÎ Æ¿¹Ý¼¹»½Á»¿¾

Ýßçè� ÞÄÖÖßàÛáâÄ×ãã×Ùàáý×ÛÕêÔçêßÛÖêàáÜàáý×ÛØáÛßæã×ç×éÄÄå×çäÚßãÄê
� Ø×ã×ëÄÚßÖØÄÔÕé×Þã×é×,ýßÜ×Ûæ×Þã×é×ëßçØ×ÞÄÖåßàÖã×é×ÞÄÖäçèúÄÞáë×çÄýÞßãá
ÔÕÖ×Ø×ÙÚÄÖÛ×ÛÕÄÜëßÖÛãÕæë×çÄýÞßãÄÛ×ÔÕæØ×ãâßãÛàáÛ×Ô,åàÄëßãêßë×é×Ô
ØáÚßÖÛÔßÛÔßàÞ×é×áãÛÄúàÄØâÄ×ãã×é× ëáÛßàÄáçá Ô äÜçáæ ÛàßãÄê Ä
äÞ×ÔçßÛÔ×àê� üßé× � Ø×ç×éÄÚßÖØÄëã×àëáë.

Èçê Þ×ÖÛÄùßãÄêÞáãã×Ù âßçÄàáÜàáý×ÛáãáëßÛ×ÞÄØáÄ àßûßãÕ ÖçßÞä� üÄß
ÜáÞáÚÄÄÖÖçßÞ×ÔáãÄê.¾ÕýàáãÕÄÖæ×ÞãÕßëáÛßàÄáçÕ,ÄÖÖçßÞ×ÔáãÕÄæÛßæãÄÚßÖØÄß
æáàáØÛßàÄÖÛÄØÄ.¸ÖÖçßÞ×ÔáãÕúáÜ×ÔÕÙÄ Üßàã×Ô×ÙÖ×ÖÛáÔÕë×çÄýÞßãÄÛ×Ô×é×
Ø×ãâßãÛàáÛá,ÔÕåäÖØáßë×é×ÆáÞùáàáãÖØÄëëßÞã×-ë×çÄýÞßã×ÔÕëØ×ëýÄãáÛ×ë.

Ìà×ÔßÞßã Ûßàë×ÞÄãáëÄÚßÖØÄÙáãáçÄÜàßáØâÄÙÔÕüßçáÚÄÔáãÄêáÜ×Ûã×Ù
ØÄÖç×Û×ÙÖ×åäÛÖÛÔä� üÄæ ëÄãßàáç×Ô, Ôæ×ÞêüÄæÔ Ö×ÖÛáÔë×çÄýÞßãÄÛ×Ô×é×
Ø×ãâßãÛàáÛá.Ì×ØáÜáãÕÔ×Üë×ùã×ÖÛÄÖßçßØÛÄÔã×é×ÔÕüßçáÚÄÔáãÄêæáçèØ×åÄàÄÛáÄ
åÄàÄÛá.

¾åßàÔÕßÄÖÖçßÞ×ÔáãÕåà×âßÖÖÕ×ÚÄÖÛØÄë×çÄýÞßãÄÛ×ÔÕæØ×ãâßãÛàáÛ×Ô×Û
úç×Û×àßáéßãÛ×ÔÄ ûçáë×Ô.Ì×ØáÜáã×,ÚÛ×Þçê ×ÚÄÖÛØÄåàÄëßÖßÙ,Ôæ×ÞêüÄæÔÖ×ÖÛáÔ
ë×çÄýÞßãÄÛ×Ô×é×Ø×ãâßãÛàáÛá,ãß×ýæ×ÞÄë×å×Ôßàæã×ÖÛèëÄãßàáçá ×ÚÄÖÛÄÛè×Û
úç×Û×àßáéßãÛ×Ô,ÚÛ× ÞáßÛ Ô×Üë×ùã×ÖÛèÄãÛßãÖÄúÄØáâÄÄÖßçßØÛÄÔã×é×
ÔÕüßçáÚÄÔáãÄêëÄãßàáç×ÔåàÄëßÖßÙÔàáÜýáÔçßããÕæØÄÖç×Ûáæ.

¿ÚÄÖÛØáØ×ãâßãÛàáÛá×Û úç×Û×àßáéßãÛ×Ô×ÖäüßÖÛÔçêçáÖèÖ å×ë×üè�
å×Ôßàæã×ÖÛã×-áØÛÄÔãÕæÔßüßÖÛÔ,ÛáØÄæØáØëßÛáÖÄçÄØáÛãáÛàÄê(NazSi0,:9H,0) Ä
Ô×ÞãÕßàáÖÛÔ×àÕ� ëäçèéáÛ×à×ÔëáàØÄon-7 ÄçÄ ×å-10, Ø×Û×àÕß×ýçáÞá� Û
ÖÔ×ÙÖÛÔáëÄåà×ëÕÔØÄ×ÛëáÖßç.

ÂáÛßë×ÖäüßÖÛÔçêçáÖè×ÚÄÖÛØáØ×ãâßãÛàáÛá×ÛØáçèâÄêÄ ëáéãÄê, Ø×Û×àÕß
å×ÖçßÞä� üÄë ÔÕüßçáÚÄÔáãÄßëúÛ×àÄÖÛ×Ô×Þ×à×Þã×ÙØÄÖç×Û×Ùë×éäÛå×à×ùÞáÛè
ãßàáÖÛÔ×àÄëÕßúÛ×àÄÞÕ.Ì×ØáÜáã×,ÚÛ××ÚÄÖÛØäØ×ãâßãÛàáÛá×ÛØáçèâÄêÄ ëáéãÄê
âßçßÖ××ýàáÜã××ÖäüßÖÛÔçêÛè3%-ã×Ù áÜ×Ûã×ÙØÄÖç×Û×Ù.¾ÕýàáãÕ×åÛÄëáçèãÕß
àßùÄëÕ ÔÕüßçáÚÄÔáãÄê:ÛßëåßàáÛäàá40%C,åà×Þ×çùÄÛßçèã×ÖÛè5 Ä T:Ë=1:2.

¸ÖÖçßÞ×Ôáãá×ÚÄÖÛØáë×çÄýÞßãÄÛ×Ô×é×Ø×ãâßãÛàáÛá×ÛØÔáàâÄÛ×Ô20...22%
úÛ×àÄÖÛ×Ô×Þ×à×Þã×ÙØÄÖç×Û×ÙëßÛ×Þ×ëÖßçßØÛÄÔã×é×ÔÕüßçáÚÄÔáãÄê.¿åàßÞßçßãÕ
×åÛÄëáçèãÕßÛßæã×ç×éÄÚßÖØÄßàßùÄëÕ åà×âßÖÖá×ÚÄÖÛØÄÄ ÄæÜáØ×ã×ëßàã×ÖÛÄ.
¹áÄçäÚûÄß àßÜäçèÛáÛÕå×çäÚßãÕ åàÄ ÛßëåßàáÛäàß60%C, T.K=1:I Ä
åà×Þ×çùÄÛßçèã×ÖÛÄÔÕüßçáÚÄÔáãÄê12 ÚáÖ×Ô.¹ßàáÖÛÔ×àßããÕÙ×ÖáÞ×ØÖ×ÖÛáÔçêßÛ
0,04...0,006%.

¿ÚÄüßããÕÙ×ÛØÔáàâÄÛ×ÔØ×ãâßãÛàáÛå×ÞÔßàéáçÖêÔÕüßçáÚÄÔáãÄ� 5...8%-Õë
Ô×ÞãÕëàáÖÛÔ×à×ëáÜ×Ûã×ÙØÄÖç×ÛÕ,âßçè×Ø×Û×à×é×êÔçêßÛÖêäÞáçßãÄß×ÖÛáÔûÄæÖê
Al20, Ä ÖäçèúÄÞ×ÔCu Ä Fe(FeS2,CuFeS,).¿åàßÞßçßãÕ×åÛÄëáçèãÕßàßùÄëÕ
Ûßæã×ç×éÄÚßÖØ×é×åà×âßÖÖá:T:Ë=1:3, ÛßëåßàáÛäàá55...60%CÄ åà×Þ×çùÄÛßçèã×ÖÛè
ÔÕüßçáÚÄÔáãÄê15...16
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¾ÕêÔçßã×,ÚÛ×Ô åà×âßÖÖßÔÕüßçáÚÄÔáãÄê
ë×çÄýÞßãá×ýàáÜ×ÔÕÔáßÛÖêÛ×ãØÄÙÖç×Ùë×çÄýçßã×Ô×Ùãá å×Ôßàæã×ÖÛÄÜßàßãÞÄÖäçèúÄÞá
äÞáçßãÄêØ×Û×à×é×ÞÄÖäçèúÄÞë×çÄýÞßãá ØÄÖç×ÛÕ(H.0-·×0;). Þçê
12%-é×Ô×Þã×é×àáÖÛÔ×àááëëÄêØá.¿åàßÞßçßãÕÞßçßãÕéáçÖêëáçèãÕß àßùÄ�  Öå×ë×üè�
T:Ë=1:2, åà×Þ×çùÄÛßçèã×ÖÛè_3 ÚáÖá,Ûßëåßàáãäàá-40MC, Ì×çäÚßùÄëàßùÄëÕ åà×âßÖÖá:
ë×çÄýÞßãáåà×ëÕÔáçÄÞÄÖÛÄççÄà×Ôáãã×ÙÔ×Þ×Ù,� ÛÄç×ÔÕë ÞÄÖäçèúÄÞ

ÛßëåßàáÛäàß120...150"CÞ×Ôçáùã×ÖÛÄ0,3...0,5%.Ì×Öçß ÖäÖØÄÄÖØÄÄ Ö×ëÛáÖäûÄçÄåàÄ
ë×çÄýÞßãá Ö×ÖÛáÔçêç:MoS,-99,8% Ä åàÄëßÖÄ(Ô Ö×ÖÛáÔ·×ÞçèúÄç
0.02...0,05%,Fe-0,01...0,09%,Al- 0,02...0,024%,Ca-0,0 ....pepas%.åßàßàáÖÚßÛßãá MoS,) Si-

¿ÚÄüßããÕÙ ÞÄÖäçèúÄÞë×çÄýÞßãáýÕç ÄÜëßçèÚßã
ÔÕýàáãÕ×åÛÄëáçèãÕßàßùÄëÕ. Ô ÖÛàäÙã×ÙëßçèãÄâß.

¸ÖÖçßÞ×ÔáãÕ ÖÛàäØÛäàáå×à×ûØ××ýàáÜã×é×
ë×çÄýÞßãá.ßé×Üßàã×Ô×Ù ÄæÄëÄÚßÖØÄÙÖ×ÖÛáÔÕ ÄÞàäéÄß×ß ÖÔ×ÙÖÛ×é×ÖÔ×ÙÖÛ×é×ØáÜäçè, Úçá
å×çäÚßããÕÙ ÞÄÖåßàÖãÕÙÞÄÖäçèúÄÞë×çÄýÞßãá ÔÕÖ×Ø×ÙÚÄÖÛ×ÛÕÌ×ØáÜáã×,ÚÛ×
ÖÔ×ÙÖÛÔáëåßàßæ×ÞÄÛÛàßý×ÔáãÄê 48-19-133-90. ÖÔ×Äë

åà×âßÖÖßå×çäÚßãÄê ÚÄÖÛ×é×ÞÄÖäçèúÄÞáë×çÄýÞßãá
ëßÛáÖÄçÄØáÛãáÛàÄê,áÜ×ÛãáêØÄÖç×Ûá,úÛ×àÄÖÛ×Ô×Þ×à×ÞãáêØÄÖç×Ûá,åàÄëßà×ÔßëÕß
áßëÄØ×ëáßëÄØ×ëØÄçß×ÛãÕßÄ ûßç×ÚãÕßàáÖÛÔ×àÕýÕçÄ ãßÙÛàáçÄÜ×ÔáãÕ.� Û×- å×ÜÔ×çÖÄ×å×ÜÔ×çÖç×
NO;, NO,ÄÜÔçßÚèÄ åßÚ×ýßÖëßÚ×Ôáêýß ëßÚ×Úáê ØàáÖÛÔ×à×ÔÄ åà×ëÕÔ×ÚãÕæÔ×ÞFe,Cu, ·×, SO,4.
ã×àëÕ. Ø×ëåçßØÖãä� åßàßàáý×ÛØä ÄÖ×æàáãêê� Ø×ç×éÄÚßÖØÄß

¹á ×Öã×Ôßåà×ÔßÞßããÕæØ×ëåçßØÖãÕæÄÖÖçßÞ×ÔáãÄÙ
å×çäÚßãÄê ÞÄÖäçèúÄÞá ë×çÄýÞßãá ÔÕÖ×Ø×Ù àáÜàáý×ÛáãßÛßæã×ç×éÄê
ë×çÄýÞßãÄÛ×Ô×é×Ø×ãâßãÛàáÛá. Ä ÞÄÖåßàÖã×ÖÛÄÄÜ

Ìà×ÄÜÔßÞßã×ÛßæãÄØ×-� Ø×ã×ëÄÚßÖØ×ß×ý×Öã×ÔáãÄß.
ÖßýßÖÛ×Äë×ÖÛè×Þã×Ù Û×ããÕ 2H-MoS, Ö×ÖÛáÔçêßÛ16600,0Ö×éçáÖã×Ø×Û×à×ëäå×çãáê
×Øäåáßë×ÖÛÄØáåÄÛáçèãÕæÜáÛàáÛ-3 é×Þá. Þàáë, åßàÄ×Þ

Ì× ÛßëßÞÄÖÖßàÛáâÄÄ×åäýçÄØ×Ôáã×7 ãáäÚãÕæÖÛáÛßÙ,
ãá ÄÜ×ýàßÛßãÄß(åáÛßãÛ ½Á2335A). aÛáØùßå×çäÚßãåáÛßãÛ
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SUMMARY

ISRAYELYANSYUZANNA MISHA

TECHNOLOGYTREATMENT FOR OBTAINING MOLYBDENUM
DISULFIDEWITH HIGH PURITY AND DISPERSION

FROM MOLYBDENITE CONCENTRATES

The aim of this work is to develop technology for
molybdenum disulfide of high purity from local economicallyproaininie fine-grained
concentrateswhich is applied assolidantifriction material in frictionictifitablebletssalybdenitealy
ecologicalparameters. meets

To achievethis aim, the sourcemethods are
worked out. The raw materialisselected;its techs icalcheveloprid isscheveloprid and researchtasksare
composition, the phase and the grain size composition of stooyyddeniteabeenvestinneenTate
producedby copper-molybdenumcombine in Qajaranarestudied. concentrate

The thermodynamic analysisof leaching reactionswith nitric acidsof
mineralsfound in molybdenite concentrateisperformed.The probabaliesof selectiveselective
chalcopyriteandpyrite leachingareshown.

The cleaningprocessof molybdenite concentratesfrom
investigatedfor the first time. It is shown that it is flotoreagentseager andsludgeis
mineralsfrom flotoreagentsfor purifying compoundsfouesfouessaryin å× the surfacesof
allowing to intensify the selectiveleachingof compoundmineralsmolybdenitewiyh weak concentrates

The purifying of the concentratefrom flotoreagentsis performedby thehe ss.
species,suchasnatrium metasylicate(NazSio,9¹,0) and emelsifiersofyop-7 sorfoclantsorfoclant
modelswhich havepropertiesthat canbe washedfrom oils.

Then cleaning from calciumandmagnesiumisperformed.It cangenerateinsoluble
foncedesconcedesatete riear the further leachingwith fluorine-hydrogen acid. is shown that

acincOptieaal regingregimessooof leachingcachingare clectees tenisexpedientto realizeby 3% nitrie
areselected:temperature - 40%C,duration - 5 hours,

The cleaningof molybdenite concentratesfrom
method is investigatedwith 20..te c%of quartzitesby the selectiveleaching
regimesand patternsof the purifying processfess ine-hydregenare acid.Optimal technological
silllil at 60%C and in leaching of hour The bestdataare obtained in
0.04...0.06%. duration. The insoluble residue is

The concentratecleanedfrom quartziteis leached
nitric acid for removing the residualAllo, andschidessithFewaterand solution of 5...8%
Optimal technologicalregimesof the processaredefined:ss Fe a, (Fes2,CuFeS.).
leachingduration - 15-16hours. temperature -55-60%C,

It isrevealedthat during the processof leachingthe acid
is found on the grain surfacesof molybdenumcasulfidewithitholyverentina thin layer,( To renoveTo
thethe moly.moly. ontinontimalacid,the molybdenumdisulfide is leachedwith water solutionof 12%

temperature -40"C.Theree besmbesinedof the processaredefined:s:l=1:2.duration 3 hours,
ethylenealcoholanddried at ed molyboemolyboee updisulfide ispurified with distilled water by

up to 0.3...0.5%humidity. Afier drying the
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compositionof molybdenumdisulfide is:99.8%Mos,and 5 :02.2013
Mos;)0.02...0.05%si,0.07...0.09% Fe.0.02... OO24%AL,compoundsompounds if%of%recalculatedÖá on

The cleanedmolybdenumdisulfide iscrushedin a jetmill; itsselected. optimal regimesare

The structureof the powders,the grain sizecompositions,chemical and
other propertiesof obtainedcleanedmolybdenumdisulliseeareinvestigated.eompis shŸ  is shown

that the obtainedmolybdenumdisulfideof high purity anddispersionexceedsthe required
propertiesof TU-48-19-133-90.

In the processof obtaining pure molybdenum disulfide the applied natrium
metasilicate,nitric acid, fluorine-hydrogen acid,ammonium hydroxide acidand
solutionshavebeenneutralized. It enabled to wholly extract Fe,
NO, and from mother solutionsandcleaningwater,providing the complexretreatment
andprotecting the environmental norms.

Basedon the performedcomplexinvestigationsobtaining molybdenumdisulfide
technologywith high purity anddispersionfrom molybdenite concentratesisworked out.
The technicaland economicalsubstantiationand the total costpriceof 2H-MoS, for a ton
makesup 16400.0 milliondrams,itspaybackperiodof capital investmentsis 3years.

On the topic of dissertation7 scientific papersarepublished, a patent of the
invention is received(AM invention patentN 2335A).

•• ˆ¦ž¢§¬¡ ž¤¢î¢¤¢¡
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