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ėņĬņ       

ėŌƞĴŊŀŐĬŃĬņŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢŏĸƞĴĬňŘȮěńħĪņĕŉŘĬŏıŊŗŀŒľƟįŌƟŒĝƟĭĶŇĔŅĶľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĽŅĕŅ
ĻŉĔļŅĪńŗĺœĮȮœħƟĶŌƟěńĔŐĸŃĪņėĺŅĴŏĕƟŅŒěĔńĭŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢĪňŗĴňŀĵŌƞŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮĞŉŗĚħŇĜńĬ
įŌƟěńħĪņėŌƞĴŊŀȮœħƟľĵŇĭĵĔĨńĺŀĵƞŅĚŏėĶŊŗŀĚĴŊŀĪňŗĴňėĺŅĴĩňŗŒĬĔŅĶŒĝƟĚŅĬĽŌĚȮĴŅŒľƟįŌƟŒĝƟĭĶŇĔŅĶȮœħƟĪņĔŅĶŏĶňĵĬĶŌƟ
ľĸńĔĔŅĶȮĺŇīňĔŅĶŒĝƟĚŅĬȮŐĸŃĔŅĶĭņĶŋĚĶńĔļŅŏėĶŊŗŀĚĴŊŀŒĬŏĭŊŘŀĚĨƟĬȮŏıŊŗŀŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ
ŐĸŃĔŅĶĺŅĚŐįĬĽņľĶńĭĔŅĶĪņĔŅĶĪħĸŀĚŒĬĶŅĵĺŇĝŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĺŇĝŅĮƤĠľŅıŇŏĻļȮȮĞŉŗĚĜńĬ
ėŇħĺƞŅĬƞŅěŃĴňĮĶŃőĵĝĬƢȮŏĮƦĬŐĬĺĪŅĚĮĢŇĭńĨŇĚŅĬĕŀĚĬńĔĻŉĔļŅȮŏěƟŅľĬƟŅĪňŗĪňŗŏĔňŗĵĺĕƟŀĚȮŀŅěŅĶĵƢȮŐĸŃįŌƟĪňŗ
ĽĬŒěĪńŗĺœĮ  

 

 

 

 

 

       ĬŅĚĽŅĺŏŀŊŘŀŀŅĶňȮĭŋĠĝƞĺĵ 
ȮȮȮȮȮȮȮȮȮ&įŌƟěńħĪņ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ĽŅĶĭńĠ 
 

ŏĶŊŗŀĚ ľĬƟŅ 
ėņĬņ Ĕ 
ĽŅĶĭńĠ ĕ 
ŏėĶŊŗŀĚĔĸńŗĬĶŃŏľĵĽŋĠĠŅĔŅĻ 
ŏėĶŊŗŀĚĝńŗĚȮ0ȮĨņŐľĬƞĚ 
ŀƞŅĚėĺĭėŋĴŀŋĦľĳŌĴŇȮ&Water Bath) 
ŏėĶŊŗŀĚĺńħėƞŅĔŅĶħŌħĔĸŊĬŐĽĚȮ&Spectrophotometer) 
ŏėĶŊŗŀĚĔĸńŗĬĬŘņ 
ĨŌƟŀĭĸĴĶƟŀĬȮ(hot air oven) 
ĨŌƟħŌħėĺńĬıŇļ&fume hood) 
ŏėĶŊŗŀĚĺńħėƞŅėĺŅĴŏĮƦĬĔĶħ+ħƞŅĚȮ&pH Meter) 
ĨŌƟħŌħėĺŅĴĝŊŘĬȮ&desiccator) 
ŏėĶŊŗŀĚŏľĺňŗĵĚėĺŅĴŏĶŖĺĽŌĚȮ&Centrifuge) 
ŏėĶŊŗŀĚŏĨŅŏįŅ 
ŏĨŅľĸŋĴŒľƟėĺŅĴĶƟŀĬ 
ŏėĶŊŗŀĚŏĕĵƞŅĽŅĶ 
ŏėĶŊŗŀĚįĸŇĨĬŘņDI 

/ 
3 
6 
8 
10 
12 
14 
16 
18 
20 
22 
01 
03 
27 
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ŏėĶŊŗŀĚĔĸńŗĬĶŃŏľĵĽŋĠĠŅĔŅĻ 

ĺŇīňĔŅĶŒĝƟĚŅĬ 

ŏĮƦĬŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶĶŃŏľĵĽŅĶĨńĺŀĵƞŅĚőħĵĔŅĶĔĸńŗĬŏıŊŗŀŐĵĔĨńĺĪņĸŃĸŅĵĪňŗįĽĴŀĵŌƞŀŀĔěŅĔĽŅĶĪňŗĽĬŒěȮĪņ
ŒľƟĽŅĶĪňŗĽĬŒěŏĕƟĴĕƟĬȮőħĵĨńĺĪņĸŃĸŅĵĽŅĶĪňŗĽĬŒěěŃĩŌĔĪņŒľƟĔĸŅĵŏĮƦĬœŀȮħƟĺĵĶŃĭĭĽŋĠĠŅĔŅĻěŅĔȮpumpȮ
ŐĸŃŒľƟėĺŅĴĶƟŀĬŐĔƞĨńĺŀĵƞŅĚȮŏıŊŗŀĪņŒľƟĔŅĶĔĸŅĵŏĮƦĬœŀĚƞŅĵĕŉŘĬ ěŅĔĬńŘĬœŀĽŅĶĸŃĸŅĵěŃįƞŅĬȮCondenser ĪňŗĴň
ĶŃĭĭľĸƞŀŏĵŖĬĪņŒľƟĽŅĶėĺĭŐĬƞĬĔĸŅĵŏĮƦĬĕŀĚŏľĸĺȮœľĸĸĚĽŌƞȮreceiving flask őħĵĶŃĭĭĮĶŃĔŀĭħƟĺĵȮ1Ȯ
ĽƞĺĬĽņėńĠȮ1ȮĽƞĺĬėŊŀ 

 

ĽƞĺĬĮĶŃĔŀĭľĸńĔĕŀĚŏėĶŊŗŀĚ 

/,ĽƞĺĬŒľƟėĺŅĴėĺŅĴĶƟŀĬŐĸŃĔĸńŗĬŐĵĔĽŅĶȮRotary Evaporator 

 1.1 ŏĮƦĬŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶŐĵĔĽŅĶĨńĺŀĵƞŅĚȮőħĵĔĸńŗĬŏıŊŗŀŐĵĔĨńĺĪņĸŃĸŅĵĪňŗįĽĴŀĵŌƞȮ 

 /,0ȮĽŅĴŅĶĩėĺĭėŋĴėĺŅĴŏĶŖĺŒĬĔŅĶľĴŋĬœħƟ 
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/,1ȮĴňŀƞŅĚŒľƟėĺŅĴĶƟŀĬĪňŗĽŅĴŅĶĩŒĝƟĔńĭĕŀĚŏľĸĺĪňŗŏĮƦĬĬŘņľĶŊŀĬŘņĴńĬȮŒĬĔĶĦňĬŘņĝƞĺĚĪňŗŏľĴŅŃĽĴȮĨńŘĚŐĨƞȮ03ȮC ĩŉĚȮ
63ȮC 

2.ĽƞĺĬĪņĽŋĠĠŅĔŅĻŒĬĶŃĭĭ 

 0,/ȮŏĮƦĬĽƞĺĬĪņĽŋĠĠŅĔŅĻĳŅĵŒĬĶŃĭĭĽƞĺĬŒľĠƞŏĮƦĬŐĭĭȮpump ĽŋĠĠŅĔŅĻ 

 0,0ȮŏėĶŊŗŀĚŒĬĮƤěěŋĭńĬėĺĭėŋĴėĺŅĴħńĬŐĭĭŀŇŏĸŖėĪĶŀĬŇėȮĽŅĴŅĶĩėĺĭėŋĴėĺŅĴħńĬœħƟ 

1,ĽƞĺĬėĺĭėŋĴĳŅĵŒĬĶŃĭĭ 

 1,/ȮŏĮƦĬŀƞŅĚĬŘņľĴŋĬŏĺňĵĬĽŅĴĶĩėĺĭėŋĴŀŋĦĳŌĴŇœħƟĨŗņĔĺƞŅŀŋĦľĳŌĴŇľƟŀĚ 

ĽŇŗĚĪňŗėĺĶĪņľĸńĚěŅĔŒĝƟĚŅĬŏėĶŊŗŀĚ Rotary Evaporator 

 ŏĴŊŗŀĨńĺĪņĸŃĸŅĵĶŃŏľĵŀŀĔĴŅœħƟĨŅĴĪňŗĨƟŀĚĔŅĶȮŒľƟŏŀŅĽŅĶŀŀĔěŅĔȮEvaporation flask ŐĸƟĺȮĨńĺĪņ
ĸŃĸŅĵĪňŗĶŃŏľĵŀŀĔĴŅœħƟŒĬȮCollection flask ŒľƟĬņœĮĪŇŘĚŒĬȮwaste ĪňŗŏľĴŅŃĽĴĨŅĴĝĬŇħĕŀĚĨńĺĪņĸŃĸŅĵȮ
ŏıŊŗŀĬņœĮěńħĔŅĶĪňŗĩŌĔĨƟŀĚȮŏıĶŅŃĨńĺĪņĸŃĸŅĵıĺĔĬňŘĩƟŅĪŇŘĚĨŅĴȮŀƞŅĚĬŘņȮěŃœĴƞĸŃĸŅĵĬŘņȮŐĵĔĝńŘĬĝńħŏěĬȮŏĴŊŗŀŀŀĔ
ĽŌƞĽŇŗĚŐĺħĸƟŀĴĔŖŏĮƦĬıŇļĨƞŀĶŃĭĭĬŇŏĺĻ 
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ŏėĶŊŗŀĚĝńŗĚȮ0ȮĨņŐľĬƞĚ 

  
ėŌƞĴŊŀĔŅĶŒĝƟĚŅĬ 
 
ĔŅĶħŌŐĸŏėĶŊŗŀĚőħĵĪńŗĺœĮ - ľĸňĔŏĸňŗĵĚĔŅĶőħĬėĺŅĴĶƟŀĬ-ŏĵŖĬȮŏĝƞĬĪŇŘĚœĺƟŒĬĶĩȮĺŅĚĨŅĔŐħħŏĮƦĬŏĺĸŅĬŅĬȮ+ȮĪņ
ĨĔľĶŊŀĔĶŃŐĪĔŀĵƞŅĚŐĶĚȮľĶŊŀĪňŗĴňĔŅĶĽńŗĬĨĸŀħŏĺĸŅȮ+ȮľĸňĔŏĸňŗĵĚĔŅĶĪņĬŘņľĔȮľĶŊŀĽŅħŒĽƞŏėĶŊŗŀĚȮĽŅĴŅĶĩĝŋĭ
ĬŘņŏĝŖėĪņėĺŅĴĽŀŅħœħƟ 
- ľĸňĔŏĸňŗĵĚĽĩŅĬĪňŗĴňİŋƙĬĴŅĔȮėĺŅĴĝŊŘĬĽŌĚ 
- ŀĵƞŅĺŅĚĕŀĚĭĬŐĮƚĬĪŇŘĚœĺƟŏĮƦĬŏĺĸŅĬŅĬȮĨńĺŏĞŖĬŏĞŀĶƢěŃŏĽňĵœħƟȮĔŅĶħŌŐĸŏėĶŊŗŀĚŀĵƞŅĚħňȮľĸňĔŏĸňŗĵĚŏľĨŋĕƟŅĚĨƟĬěŃ
ĝƞĺĵŒľƟŏėĶŊŗŀĚĽŅĴŅĶĩŒĝƟĚŅĬœħƟŀĵƞŅĚĮĔĨŇ 
ĕƟŀĴŌĸěņŏıŅŃĕŀĚŏėĶŊŗŀĚ 
- ĶŋƞĬĬňŘĽŅĴŅĶĩĝńŗĚĬŘņľĬńĔœħƟĽŌĚĽŋħĪňŗȮ5000 ĔĶńĴȮľĶŊŀȮ5 ĔŇőĸĔĶńĴ 
- ėĺŅĴŐĴƞĬĵņȮ)-+Ȯ0.1 ĔĶńĴȮĪňŗĬŘņľĬńĔȮ500 ĔĶńĴ  +/-0.5 ĔĶńĴȮĪňŗĬŘņľĬńĔȮ1000 ĔĶńĴȮ Ȯ)-+ȮĪňŗȮ1ĔĶńĴȮŏĴŊŗŀĝńŗĚ
ĬŘņľĬńĔĪňŗȮ5000 ĔĶńĴ 
- ľĬƞĺĵĺńħȮĽŅĴŅĶĩŏĸŊŀĔœħƟŏĮƦĬ  gm  / kg 
- ĽŅĴŅĶĩĝńŗĚŒĬĶŃĭĭȮTare ėŊŀľńĔĬŘņľĬńĔĕŀĚĳŅĝĬŃŀŀĔĔƞŀĬ 
- ĮƕħŏėĶŊŗŀĚŏŀĚőħĵŀńĨőĬĴńĨŇľŅĔœĴƞĴňĔŅĶŒĝƟĚŅĬĬŅĬŏĔŇĬȮ60 ĺŇĬŅĪň 



            4 
ĺŇīňĔŅĶŒĝƟĚŅĬ 
1 ĺŅĚŏėĶŊŗŀĚĝńŗĚĭĬıŊŘĬĶŅĭĪňŗŏĶňĵĭŐĸŃĴńŗĬėĚȮĔħĮŋƙĴȮON/OFF 
2 ĶŀěĬľĬƟŅěŀŐĽħĚĨńĺŏĸĕ  ŴȮ.,.ȮŴ 
3 ĔħĮŋƙĴŏĸŊŀĔľĬƞĺĵĪňŗěŃŒĝƟȮMode ŏıŊŗŀŏĸŊŀĔľĬƞĺĵȮg / kg 
4 ĺŅĚĕŀĚĪňŗĨƟŀĚĔŅĶěŃĝńŗĚȮŀƞŅĬėƞŅĨńĺŏĸĕĪňŗœħƟ 
  
ĮŋƙĴ MODE ŒĝƟŏıŊŗŀŏĸŊŀĔľĬƞĺĵĪňŗĨƟŀĚĔŅĶȮŏĝƞĬȮĔĶńĴȮ-ȮŀŀĬĞƢȮ-ȮĮŀĬħƢȮ-ȮĔŇőĸĔĶńĴ 
ĮŋƙĴ TARE ŒĝƟŏıŊŗŀľńĔĬŘņľĬńĔĕŀĚĳŅĝĬŃĔƞŀĬĝńŗĚĬŘņľĬńĔĽŇŗĚĕŀĚŀĵƞŅĚŏħňĵĺȮ+ȮŏĮƕħŏėĶŊŗŀĚŒĝƟĚŅĬĨŅĴĪňŗœħƟŀīŇĭŅĵœĺƟ
ĕƟŅĚĨƟĬ 
- ĺŅĚŐįƞĬĶŀĚĺńĽħŋĪňŗěŃĝńŗĚľĶŊŀĳŅĝĬŃŒĽƞĕŀĚĭĬĭĶŇŏĺĦĝńŗĚĬŘņľĬńĔ 
- ľĬƟŅěŀěŃŐĽħĚĬŘņľĬńĔĕŀĚŐįƞĬĶŀĚľĶŊŀĳŅĝĬŃȮĔħĮŋƙĴȮTARE ĨńĺŏĸĕľĬƟŅěŀěŃ 
  ĮĶńĭŏĮƦĬȮ0 ŏıŊŗŀıĶƟŀĴŒĬĔŅĶĝńŗĚĬŘņľĬńĔěĶŇĚĕŀĚĺńĨĩŋĪňŗĨƟŀĚĔŅĶĺńħŏĪƞŅĬńŘĬ 
 ŴLcrȮUcgefrȮGrckŵ 
  
CALIBRATE 
- Standard Calibration : ŏĨĶňĵĴĬŘņľĬńĔĴŅĨĶŅģŅĬȮ100 ĔĶńĴȮœĺƟ 
  ĔħĮŋƙĴȮŴML-MDDŵȮŐĸƟĺĶňĭĔħĮŋƙĴȮŴKMBCŵȮŐĝƞėƟŅĚĪŇŘĚœĺƟȮěĬľĬƟŅěŀŐĽħĚȮŴA?Jŵ 
  ĔħĮŋƙĴȮŴKMBCŵȮŀňĔėĶńŘĚȮľĬƟŅěŀěŃŐĽħĚĔĶŃıĶŇĭĕŀĚ  ŴA?JŵȮŴ/..,.ŵ  3 ėĶńŘĚŒľƟ 
  ĺŅĚĕŀĚľĬńĔĴŅĨĶŅģŅĬȮ100 ĔĶńĴȮ ȮĶŀŏĺĸŅȮ3-4 ĺŇĬŅĪňȮľĬƟŅěŀȮLCD ŐĽħĚŀńĔļĶȮŴP?QQŵȮŐĸŃŐĽħĚȮ
Ŵ/..,.ŵȮŒľƟŏŀŅ 
 ĬŘņľĬńĔŀŀĔȮŐĸƟĺĔħĮŋƙĴȮŴML-MDDŵȮŏĮƦĬŀńĬŏĽĶŖěĕńŘĬĨŀĬĔŅĶȮCalibrate ŏėĶŊŗŀĚ 
ėŌƞĴŊŀĔŅĶŒĝƟĚŅĬ 
ĔŅĶħŌŐĸŏėĶŊŗŀĚőħĵĪńŗĺœĮ - ľĸňĔŏĸňŗĵĚĔŅĶőħĬėĺŅĴĶƟŀĬ-ŏĵŖĬȮŏĝƞĬĪŇŘĚœĺƟŒĬĶĩȮĺŅĚĨŅĔŐħħŏĮƦĬŏĺĸŅĬŅĬȮ+ȮĪņ
ĨĔľĶŊŀĔĶŃŐĪĔŀĵƞŅĚŐĶĚȮľĶŊŀĪňŗĴňĔŅĶĽńŗĬĨĸŀħŏĺĸŅȮ+ȮľĸňĔŏĸňŗĵĚĔŅĶĪņĬŘņľĔȮľĶŊŀĽŅħŒĽƞŏėĶŊŗŀĚȮĽŅĴŅĶĩĝŋĭ
ĬŘņŏĝŖėĪņėĺŅĴĽŀŅħœħƟ 
- ľĸňĔŏĸňŗĵĚĽĩŅĬĪňŗĴňİŋƙĬĴŅĔȮėĺŅĴĝŊŘĬĽŌĚ 
- ŀĵƞŅĺŅĚĕŀĚĭĬŐĮƚĬĪŇŘĚœĺƟŏĮƦĬŏĺĸŅĬŅĬȮĨńĺŏĞŖĬŏĞŀĶƢěŃŏĽňĵœħƟȮĔŅĶħŌŐĸŏėĶŊŗŀĚŀĵƞŅĚħňȮľĸňĔŏĸňŗĵĚŏľĨŋĕƟŅĚĨƟĬěŃ
ĝƞĺĵŒľƟŏėĶŊŗŀĚĽŅĴŅĶĩŒĝƟĚŅĬœħƟ 
ŀĵƞŅĚĮĔĨŇ 
ĕƟŀĴŌĸěņŏıŅŃĕŀĚŏėĶŊŗŀĚ 
- ĶŋƞĬĬňŘĽŅĴŅĶĩĝńŗĚĬŘņľĬńĔœħƟĽŌĚĽŋħĪňŗȮ5000 ĔĶńĴȮľĶŊŀȮ5 ĔŇőĸĔĶńĴ 
- ėĺŅĴŐĴƞĬĵņȮ)-+Ȯ0.1 ĔĶńĴȮĪňŗĬŘņľĬńĔȮ500 ĔĶńĴ  +/-0.5 ĔĶńĴȮĪňŗĬŘņľĬńĔȮ1000 ĔĶńĴȮ Ȯ)-+ȮĪňŗȮ1ĔĶńĴȮŏĴŊŗŀĝńŗĚ
ĬŘņľĬńĔĪňŗȮ5000 ĔĶńĴ 
- ľĬƞĺĵĺńħȮĽŅĴŅĶĩŏĸŊŀĔœħƟŏĮƦĬ  gm / oz / lb / kg 
- ĽŅĴŅĶĩĝńŗĚŒĬĶŃĭĭȮTare ėŊŀľńĔĬŘņľĬńĔĕŀĚĳŅĝĬŃŀŀĔĔƞŀĬ 
- ĮƕħŏėĶŊŗŀĚŏŀĚőħĵŀńĨőĬĴńĨŇľŅĔœĴƞĴňĔŅĶŒĝƟĚŅĬĬŅĬŏĔŇĬȮ60 ĺŇĬŅĪň 
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ĺŇīňĔŅĶŒĝƟĚŅĬ 
1 ĺŅĚŏėĶŊŗŀĚĝńŗĚĭĬıŊŘĬĶŅĭĪňŗŏĶňĵĭŐĸŃĴńŗĬėĚȮĔħĮŋƙĴȮON/OFF 
2 ĶŀěĬľĬƟŅěŀŐĽħĚĨńĺŏĸĕ  ŴȮ.,.ȮŴ 
3 ĔħĮŋƙĴŏĸŊŀĔľĬƞĺĵĪňŗěŃŒĝƟȮMode ŏıŊŗŀŏĸŊŀĔľĬƞĺĵȮg / oz / lb / kg 
4 ĺŅĚĕŀĚĪňŗĨƟŀĚĔŅĶěŃĝńŗĚȮŀƞŅĬėƞŅĨńĺŏĸĕĪňŗœħƟ 
  
ĮŋƙĴ MODE ŒĝƟŏıŊŗŀŏĸŊŀĔľĬƞĺĵĪňŗĨƟŀĚĔŅĶȮŏĝƞĬȮĔĶńĴȮ-ȮŀŀĬĞƢȮ-ȮĮŀĬħƢȮ-ȮĔŇőĸĔĶńĴ 
ĮŋƙĴ TARE ŒĝƟŏıŊŗŀľńĔĬŘņľĬńĔĕŀĚĳŅĝĬŃĔƞŀĬĝńŗĚĬŘņľĬńĔĽŇŗĚĕŀĚŀĵƞŅĚŏħňĵĺȮ+ȮŏĮƕħŏėĶŊŗŀĚŒĝƟĚŅĬĨŅĴĪňŗœħƟŀīŇĭŅĵœĺƟ
ĕƟŅĚĨƟĬ 
- ĺŅĚŐįƞĬĶŀĚĺńĽħŋĪňŗěŃĝńŗĚľĶŊŀĳŅĝĬŃŒĽƞĕŀĚĭĬĭĶŇŏĺĦĝńŗĚĬŘņľĬńĔ 
- ľĬƟŅěŀěŃŐĽħĚĬŘņľĬńĔĕŀĚŐįƞĬĶŀĚľĶŊŀĳŅĝĬŃȮĔħĮŋƙĴȮTARE ĨńĺŏĸĕľĬƟŅěŀěŃ 
  ĮĶńĭŏĮƦĬȮ0 ŏıŊŗŀıĶƟŀĴŒĬĔŅĶĝńŗĚĬŘņľĬńĔěĶŇĚĕŀĚĺńĨĩŋĪňŗĨƟŀĚĔŅĶĺńħŏĪƞŅĬńŘĬ 
 ŴLcrȮUcgefrȮGrckŵ 
  
CALIBRATE 
- Standard Calibration : ŏĨĶňĵĴĬŘņľĬńĔĴŅĨĶŅģŅĬȮ100 ĔĶńĴȮœĺƟ 
  ĔħĮŋƙĴȮŴML-MDDŵȮŐĸƟĺĶňĭĔħĮŋƙĴȮŴKMBCŵȮŐĝƞėƟŅĚĪŇŘĚœĺƟȮěĬľĬƟŅěŀŐĽħĚȮŴA?Jŵ 
  ĔħĮŋƙĴȮŴKMBCŵȮŀňĔėĶńŘĚȮľĬƟŅěŀěŃŐĽħĚĔĶŃıĶŇĭĕŀĚ  ŴA?JŵȮŴ/..,.ŵȮ 3 ėĶńŘĚŒľƟ 
  ĺŅĚĕŀĚľĬńĔĴŅĨĶŅģŅĬȮ100 ĔĶńĴȮ ȮĶŀŏĺĸŅȮ3-4 ĺŇĬŅĪňȮľĬƟŅěŀȮLCD ŐĽħĚŀńĔļĶȮŴN?QQŵȮŐĸŃŐĽħĚȮ
Ŵ/..,.ŵȮŒľƟŏŀŅ 
 ĬŘņľĬńĔŀŀĔȮŐĸƟĺĔħĮŋƙĴȮŴML-MDDŵȮŏĮƦĬŀńĬŏĽĶŖěĕńŘĬĨŀĬĔŅĶȮCalibrate ŏėĶŊŗŀĚ 
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ŀƞŅĚĬŘņĶƟŀĬ 

ėŌƞĴŊŀĔŅĶŒĝƟĚŅĬȮȮ 

Waterbath ľĶŊŀŀƞŅĚėĺĭėŋĴŀŋĦľĳŌĴŇ 

ŒĬĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚ Water Bath ľĶŊŀ ŀƞŅĚėĺĭėŋĴŀŋĦľĳŌĴŇ įŌƟŒĝƟĽƞĺĬŒľĠƞěŃœĴƞėƞŀĵĴňĔŅĶŏĮĸňŗĵĬĩƞŅĵĬŘņŐĸŃ
ŏĴŊŗŀŏĸŇĔŒĝƟĚŅĬĔŖěŃœĴƞŏĪĬŘņĪŇŘĚ 

ŐĸŃĭƟŅĚėĶńŘĚŀŅěěŃœĮŒĝƟĔńĭĽŅĶŏėĴňĪňŗĴňėĺŅĴŏĮƦĬĔĶħĪňŗĴňķĪīŇśĔńħĔĶƞŀĬőĸľŃŐĸŃŀőĸľŃȮĞŉŗĚĩƟŅŒĝƟœĮĬŅĬŕȮĔŖ
ŀŅěěŃĪņŒľƟĨńĺȮBody ŐĸŃĩńĚĬńŘĬŏĽňĵľŅĵœħƟ  

  

ĺŇīňĔŅĶŏĔŖĭĶńĔļŅ 

1. ľĸńĚŏĸŇĔŒĝƟĚŅĬŀƞŅĚĬŘņĶƟŀĬŐĸƟĺėĺĶŏĮĸňŗĵĬĩƞŅĵĬŘņĪńĬĪňȮœĴƞėĺĶĮĸƞŀĵĪŇŘĚœĺƟ 

2. ĔŅĶĪņėĺŅĴĽŃŀŅħȮėĺĶŏĝŖħĪņėĺŅĴĽŃŀŅħĪňŗĕħĸĺħĪņėĺŅĴĶƟŀĬŐĸŃŀƞŅĚŒľƟĽŃŀŅħȮŐĸŃŏĝŖħŒľƟŐľƟĚȮőħĵ
œĴƞėĺĶŒĝƟĕŀĚĴňėĴȮľĶŊŀĔĶŃħŅļ 

ĪĶŅĵĩŌľĶŊŀĕńħĪňŗȮ&Heater) ŐĸŃŀƞŅĚ 

https://www.ponpe.com/tags/productslist/water-bath.html
https://www.ponpe.com/%E0%B8%AD%E0%B9%88%E0%B8%B2%E0%B8%87%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99-%E0%B8%84%E0%B8%A7%E0%B8%9A%E0%B8%84%E0%B8%B8%E0%B8%A1%E0%B8%AD%E0%B8%B8%E0%B8%93%E0%B8%AB%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4.html
https://www.ponpe.com/tags/productslist/%E0%B8%AD%E0%B9%88%E0%B8%B2%E0%B8%87%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99.html
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3. ėĺĶȮDrain ĬŘņĪŇŘĚŐĸŃĪņėĺŅĴĽŃŀŅħ Water Bath ĪŋĔėĶńŘĚȮŏĴŊŗŀœĴƞŒĝƟĚŅĬľĸŅĵŕȮĺńĬ  

4. ŒĬĽƞĺĬĕŀĚĽŅĶŏėĴňĪňŗĬņĴŅŒĝƟĳŅĵŒĬŀƞŅĚĬŘņĶƟŀĬĪňŗŀŅěěŃĽƞĚįĸŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵŏĴŊŗŀŒĝƟĚŅĬŏĽĶŖěȮŒľƟĶňĭĪņ
ėĺŅĴĽŃŀŅħŐĸŃŏĝŖħŒľƟŐľƟĚ 

5. ĩƟŅŒĝƟĔńĭĽŅĶŏėĴňŒľƟĪņėĺŅĴĽŃŀŅħĭĶŇŏĺĦĳŅĵĬŀĔĪńĬĪňŏĴŊŗŀŏĸŇĔŒĝƟĚŅĬ 

6. ėĺĶŒĝƟĬŘņĔĸńŗĬľĶŊŀȮĬŘņĔĶŀĚȮŒĬĔŅĶŒĝƟĚŅĬȮŏıŊŗŀĮƚŀĚĔńĬėƞŅĭĨŃĔĸńĬĪňŗěŃěńĭĪňŗĨńĺȮHeater ľĶŊŀĨńĺŀƞŅĚĬŘņĶƟŀĬ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ponpe.com/tags/productslist/water-bath.html
https://www.ponpe.com/tags/productslist/%E0%B8%AD%E0%B9%88%E0%B8%B2%E0%B8%87%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99.html
https://www.ponpe.com/tags/productslist/%E0%B8%AD%E0%B9%88%E0%B8%B2%E0%B8%87%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%84%E0%B8%A7%E0%B8%9A%E0%B8%84%E0%B8%B8%E0%B8%A1%E0%B8%AD%E0%B8%B8%E0%B8%93%E0%B8%AB%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4.html
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ŏėĶŊŗŀĚĽŏĮĔőĨĶőĲőĨĴŇŏĨŀĶƢ 

ėŌƞĴŊŀĔŅĶŒĝƟĚŅĬ 

pectrophotometer ŏĮƦĬŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶĺńħėƞŅĔŅĶħŌħĔĸŊĬėĸŊŗĬŐĽĚĕŀĚĨńĺŀĵƞŅĚĪŅĚĝňĺĳŅıȮőħĵŐĨƞĸŃ
ĨńĺŀĵƞŅĚěŃĴňĔŅĶħŌħĔĸŊĬŐĽĚĪňŗėĺŅĴĵŅĺėĸŊŗĬŐĨĔĨƞŅĚĔńĬȮħńĚĬńŘĬĔƞŀĬĔŅĶĺńħėƞŅĔŅĶħŌħĔĸŊĬŐĽĚĨƟŀĚľŅėĺŅĴĵŅĺ
ĝƞĺĚŐĽĚĪňŗŏľĴŅŃĽĴĔƞŀĬĔŅĶŒĝƟĚŅĬ 

ĔŅĶŀĭĶĴĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢȮœħƟŐĬŃĬņĺŇīňĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚȮspectrophotometer ĞŉŗĚŏĮƦĬŏėĶŊŗŀĚĴŊŀ
ĪňŗŒĝƟŒĬĔŅĶĺńħėƞŅĔŅĶħŌħĔĸŊĬŐĽĚĕŀĚĽŅĶĨńĺŀĵƞŅĚȮėƞŅĪňŗœħƟěŃĴňľĬƞĺĵŏĮƦĬȮOD ŏľĴŅŃĽņľĶńĭĚŅĬĪŅĚĝňĺĺŇĪĵŅȮ
ěŋĸŇĬĪĶňĵƢȮıńĬīŋĻŅĽĨĶƢȮŐĸŃŏėĴň 

ŏėĶŊŗŀĚȮspectrophotometer ĮĶŃĔŀĭħƟĺĵȮŐľĸƞĚĔņŏĬŇħŐĽĚȮőħĵĴŅĔŏĮƦĬľĸŀħȮDeuterium ĪňŗŒľƟėĺŅĴĵŅĺ
ėĸŊŗĬŀĵŌƞŒĬĝƞĺĚȮ190-420 nm ŏĮƦĬĝƞĺĚĕŀĚĶńĚĽňȮUV ŐĸŃľĸŀħȮTungsten ĪňŗŒľƟėĺŅĴĵŅĺėĸŊŗĬĝƞĺĚȮ350-2500 
nm ŏĮƦĬĝƞĺĚĕŀĚĶńĚĽňȮvisible ŏĴŊŗŀŐĽĚĩŌĔĮĸƞŀĵŀŀĔĴŅěŅĔŐľĸƞĚĔņŏĬŇħŐĽĚěŃĩŌĔĽƞĚįƞŅĬœĮĵńĚĽƞĺĬėĺĭėŋĴŐĽĚȮ
&monochromator) ĪņŒľƟŐĽĚĪňŗįƞŅĬŀŀĔĴŅŏĮƦĬĸņŐĽĚĪňŗĴňėĺŅĴĵŅĺėĸŊŗĬŏħňĵĺȮĨŅĴĨƟŀĚĔŅĶȮěŅĔĬńŘĬŐĽĚěŃĩŌĔ
ĽƞĚįƞŅĬœĮĵńĚĨńĺŀĵƞŅĚĪňŗŏĮƦĬĽŅĶĸŃĸŅĵĭĶĶěŋŒĬȮcuvette (őħĵȮcuvette ŐĔƟĺȮŐĸŃıĸŅĽĨŇĔȮŏľĴŅŃĽņľĶńĭ
ĨńĺŀĵƞŅĚĪňŗĨƟŀĚĔŅĶĺńħėƞŅħŌħĔĸŊĬŐĽĚŀĵŌƞŒĬĝƞĺĚĶńĚĽňȮvisible ŐĸŃȮcuvette ėĺŀĶƢĨȮŏľĴŅŃĽņľĶńĭĨńĺŀĵƞŅĚĪňŗ 
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ĨƟŀĚĔŅĶĺńħėƞŅħŌħĔĸŊĬŐĽĚŀĵŌƞŒĬĝƞĺĚĶńĚĽňȮvisible ŐĸŃȮUV) ŏĴŊŗŀŐĽĚĩŌĔĽƞŀĚįƞŅĬĨńĺŀĵƞŅĚŐĸƟĺȮŐĽĚěŃŏħŇĬĪŅĚœĮĽŌƞ
ĨńĺĨĶĺěĺńħĽńĠĠŅĦȮ&detector) ĞŉŗĚěŃŐĮĸĚıĸńĚĚŅĬėĸŊŗĬĶńĚĽňœĮŏĮƦĬıĸńĚĚŅĬœĲĲƚŅȮŐĸŃŐĽħĚįĸĪŅĚľĬƟŅěŀ
ŏĮƦĬĨńĺŏĸĕȮĴňľĬƞĺĵĔŅĶĺńħŏĮƦĬȮOD őħĵėƞŅĔŅĶħŌħĔĸŊĬŐĽĚĕŀĚĽŅĶěŃŐĮĶįńĬĔńĭěņĬĺĬőĴŏĸĔŋĸĪňŗĴňĔŅĶħŌħĔĸŊĬ
ŐĽĚȮĨŅĴĔġĕŀĚȮBeer-Lambert 

ĺŇīňĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚ spectrophotometer 

1. ŏĮƕħŏėĶŊŗŀĚȮspectrophotometer ŏĸŊŀĔŐľĸƞĚĔņŏĬŇħŐĽĚȮŐĸŃĔņľĬħėĺŅĴĵŅĺėĸŊŗĬŐĽĚĪňŗĨƟŀĚĔŅĶȮ
őħĵėĺĶŏĮƕħŏėĶŊŗŀĚĔƞŀĬĔŅĶŒĝƟĚŅĬœĴƞĬƟŀĵĔĺƞŅȮ15 ĬŅĪň 

2. ŏĸŊŀĔȮcuvette ŒľƟŏľĴŅŃĔńĭĽŅĶĨńĺŀĵƞŅĚȮŒĽƞĽŅĶĨńĺŀĵƞŅĚŒĬȮcuvette ŏĝŖħħƟŅĬĕƟŅĚĕŀĚȮcuvette ŒľƟ
ŐľƟĚĽŃŀŅħ 

3. ĺŅĚȮcuvette ŒĬĝƞŀĚĽņľĶńĭŒĽƞŒĬŏėĶŊŗŀĚȮĮƕħİŅŏėĶŊŗŀĚȮŐĸŃŀƞŅĬėƞŅĔŅĶħŌħĔĸŊĬŐĽĚěŅĔěŀŐĽħĚįĸȮŒĬ
ĔĶĦňĪňŗŏĮƦĬŏėĶŊŗŀĚŐĭĭȮdouble beam ěŃŒĝƟȮcuvette 2 ŀńĬȮėŊŀȮblank ŐĸŃĽŅĶĨńĺŀĵƞŅĚȮŏėĶŊŗŀĚěŃ
ĪņĔŅĶľńĔĸĭėƞŅħŌħĔĸŊĬŐĽĚĕŀĚĽŅĶĨńĺŀĵƞŅĚŐĸŃȮblank ŒľƟȮŀƞŅĬįĸœħƟěŅĔěŀŐĽħĚįĸ 

ľĸńĚěŅĔĔŅĶŒĝƟĚŅĬȮĪņėĺŅĴĽŃŀŅħŏėĶŊŗŀĚȮĸƟŅĚȮcuvette ŒľƟĽŃŀŅħȮĮƕħŏėĶŊŗŀĚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



            /. 

 
ŏėĶŊŗŀĚĔĸńŗĬĬŘņ 

ŏėĶŊŗŀĚįĸŇĨĬŘņĔĸńŗĬȮWaterstill ĶŃĭĭĕħĸĺħėĺŅĴĶƟŀĬȮŐĸŃėĺĭŐĬƞĬħƟĺĵĬŘņŏĵŖĬȮĔņĸńĚĔĸńŗĬĴňŒľƟŏĸŊŀĔȮľĸŅĵ
ĕĬŅħĨŅĴĔŅĶŒĝƟĚŅĬĕŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶ  



            // 

ĕńŘĬĨŀĬĔŅĶŒĝƟŏėĶŊŗŀĚĔĸńŗĬĬŘņ 

/,ĔħĽĺŇĪĞƢȮON ĽňħņŀĵŌƞĕƟŅĚŏėĶŊŗŀĚĔĸńŗĬ 

0,ĔħĽĺŇĪĞƢĽňŐħĚĪńŘĚȮ0ȮĨńĺ 

1,ŏĮƕħĔƠŀĔĬŘņŐĸŃħŌĶŃħńĭĬŘņŒľƟŀĵŌƞŒĬĨņŐľĬƞĚĪňŗıŀħň 

2,ŏĴŊŗŀĔĸńŗĬĬŘņŏĨŖĴĩńĚŏėĶŊŗŀĚěŃľĵŋħĪņĚŅĬŀńĨőĬĴńĨŇ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



            /0 

 

ŏėĶŊŗŀĚ Hot Air Oven ȮȮ 
 



            /1 
ĕńŘĬĨŀĬĔŅĶŒĝƟ 
1. ŏĮƕħİŅŏėĶŊŗŀĚħƟŅĬľĬƟŅĬņĽŇŗĚĪňŗĨƟŀĚĔŅĶŀĭŒĽƞŒĬĨŌƟĮƕħİŅŒľƟĽĬŇĪ 
2. ŏĽňĵĭĮĸńřĔȮ 
3. ŏĮƕħŏėĶŊŗŀĚőħĵľĴŋĬĮŋƙĴȮPower œĮĪňŗȮIȮľĬƟŅěŀŐĽħĚŀŋĦľĳŌĴŇĕĦŃĬńŘĬȮŐĸŃŀŋĦľĳŌĴŇĪňŗĨńŘĚœĺƟȮ 
4. ĔħĮŋƙĴȮȮľĶŊŀȮŏıŊŗŀĮĶńĭŀŋĦľĳŌĴŇĨŅĴĪňŗĨƟŀĚĔŅĶ 
5. ŏĴŊŗŀėĶĭŏĺĸŅĪňŗĨƟŀĚĔŅĶŀĭŐĸƟĺȮĬņĨńĺŀĵƞŅĚŀŀĔěŅĔĨŌƟőħĵŒĝƟėňĴėňĭȮľĶŊŀĩŋĚĴŊŀĔńĬėĺŅĴĶƟŀĬȮ 
6. ĮƕħĽĺŇĽĨƢȮĪņėĺŅĴĽŃŀŅħŏėĶŊŗŀĚŒľƟŏĶňĵĭĶƟŀĵȮ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



            /2 

 
ĨŌƟħŌħėĺńĬıŇļ 

 



            /3 

ĕńŘĬĨŀĬĔŅĶŒĝƟĚŅĬ 

1. ŏĔŖĭĽŇŗĚĕŀĚĪŋĔŀĵƞŅĚŀŀĔěŅĔĨŌƟħŌħœŀĽŅĶŏėĴňȮĵĔŏĺƟĬĽŇŗĚĪňŗĨƟŀĚŒĝƟĚŅĬ 
2. ěńħĨņŐľĬƞĚĕŀĚȮSash ŒľƟŀĵŌƞĶŃľĺƞŅĚėŋĦȮŐĸŃĚŅĬĕŀĚėŋĦŏĽĴŀ 
3. ĨƟŀĚœĴƞŏėĸŊŗŀĬĵƟŅĵȮAirfoil ľĶŊŀħńħŐĮĸĚĨŌƟħŌħœŀĽŅĶŏėĴňȮœĴƞĺƞŅĔĶĦňŒħŕ 
4. ėĺĶĮƕħĮĶŃĨŌȮŐĸŃľĬƟŅĨƞŅĚĪńŘĚľĴħĕĦŃŒĝƟĚŅĬĨŌƟħŌħœŀĽŅĶŏėĴň 
5. œĴƞėĺĶŏħŇĬįƞŅĬĭĶŇŏĺĦľĬƟŅĨŌƟħŌħœŀĽŅĶŏėĴňĪňŗĔņĸńĚŏĮƕħĪņĚŅĬŀĵŌƞ 
6. œĴƞėĺĶĵŊŗĬĻňĶļŃŏĕƟŅœĮŒĬĨŌƟħŌħœŀĽŅĶŏėĴňŒĬĕĦŃŒĝƟĚŅĬ 
7. ėĺĶĮĢŇĭńĨŇĚŅĬĭĬıŊŘĬőĨƠŃĳŅĵŒĬĨŌƟħŌħœŀĽŅĶŏėĴň 
8. ŏĴŊŗŀĨƟŀĚĔŅĶŏėĸŊŗŀĬĵƟŅĬĽŇŗĚĕŀĚĨƞŅĚŕȮĳŅĵŒĬĨŌƟħŌħœŀĽŅĶŏėĴňȮėĺĶĪņĔŅĶŏėĸŊŗŀĬĵƟŅĵŀĵƞŅĚĝƟŅŕ 
9. ŏĴŊŗŀĨƟŀĚĔŅĶŏĮƕħľĬƟŅĭŅĬĨŌƟħŌħœŀĽŅĶŏėĴňȮėĺĶŏĮƕħŀĵƞŅĚĝƟŅŕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



            16 

 

ŏėĶŊŗŀĚȮpH meter 



            /5 

ĕńŘĬĨŀĬĔŅĶŒĝƟ 

1. ŏĽňĵĭĮĸńřĔȮȮ 
2. ŏĮƕħŏėĶŊŗŀĚȮĔħĮŋƙĴȮONȮ 
3. ĶŀĮĶŃĴŅĦȮ10-15 ĬŅĪň ŏıŊŗŀȮwormȮŏėĶŊŗŀĚ 
4. ĸƟŅĚĪņėĺŅĴĽŃŀŅħľńĺőıĶĭĔƞŀĬĔŅĶĺńħħƟĺĵĬŘņĔĸńŗĬȮĞńĭŒľƟŐľƟĚħƟĺĵĪŇĝĝŌȮ 
5. ěŋƞĴľńĺőıĶĭĸĚŒĬĨńĺŀĵƞŅĚȮĶŀŒľƟĨńĺŏĸĕėĚĪňŗŐĸƟĺŀƞŅĬėƞŅ 
6. ĸƟŅĚľńĺőıĶĭȮŏĔŖĭŏĕƟŅĪňŗőħĵŒľƟěŋƞĴŀĵŌƞŒĬĽŅĶĸŃĸŅĵȮ0.1 őĴĸŅȮKCL  
7.ȮĮƕħŏėĶŊŗŀĚĔħĮŋƙĴȮOFF ĪņėĺŅĴĽŃŀŅħŏėĶŊŗŀĚŒľƟŏĶňĵĭĶƟŀĵȮ  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      



            /6 

 

ĨŌƟħŌħėĺŅĴĝŊŘĬŀńĨőĬĴńĨŇ ȮȮ 
 



            /7 
ĕńŘĬĨŀĬĔŅĶŒĝƟ 
1. ŏĽňĵĭĮĸńřĔȮœĲŏĕňĵĺħƟŅĬľĬƟŅĨŌƟěŃĨŇħȮŏĮƕħŏėĶŊŗŀĚœĺƟĽńĔȮ1ȮėŊĬȮŏıŊŗŀŒľƟĶŃħńĭėĺŅĴĝŊŘĬĳŅĵŒĬĨŌƟŀĵŌƞĨŗņĔĺƞŅȮ50Ȯ
ŏĮŀĶƢŏĞŖĬĨƢȮRH ľĸńĚěŅĔĬńŘĬěŃŏĶŇŗĴŒĽƞĨńĺŀĵƞŅĚȮľĶŊŀĽŇŗĚĕŀĚŒĬĨŌƟȮ 
ĕƟŀŐĬŃĬņĺŇīňĔŅĶĭņĶŋĚĶńĔļŅ 
1. œĴƞėĺĶŏĮƕħĮĶŃĨŌĪŇŘĚœĺƟĬŅĬŕȮ 
2. ĔŅĶĪņėĺŅĴĽŃŀŅħȮėĺĶŒĝƟįƟŅĬŋƞĴĽŃŀŅħŏĝŖħȮľĶŊŀľŅĔĽĔĮĶĔĴŅĔĽŅĴŅĶĩŒĝƟŏŀĪŅĬŀĸŏĝŖħĪņėĺŅĴĽŃŀŅħ 
3. ŏĴŊŗŀŒĽƞĨńĺŀĵƞŅĚĴŅĔŏĔŇĬœĮȮĪņŒľƟėĺŅĴĝŊŘĬœĴƞŀĵŌƞŒĬĝƞĺĚĪňŗĨƟŀĚĔŅĶȮŀŅěŒĽƞȮȮĞŇĸŇĔŅŏěĸœĺƟĪňŗĝńŘĬĸƞŅĚĕŀĚĨŌƟȮľĶŊŀĸħ
ĮĶŃĴŅĦĨńĺŀĵƞŅĚľĶŊŀĽŇŗĚĕŀĚŒĬĨŌƟĸĚ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



            0. 

 

ŏėĶŊŗŀĚľĴŋĬŏľĺňŗĵĚĨĔĨŃĔŀĬ 
 

ĕńŘĬĨŀĬĔŅĶŒĝƟ 

1. ŏĽňĵĭĮĸńřĔŏėĶŊŗŀĚȮŏĮƕħĽĺŇĽĨƢħƟŅĬľĸńĚȮ 
2. ĔħĮŋƙĴȮLid ŏıŊŗŀŏĮƕħİŅȮŏĴŊŗŀİŅŏĮƕħŒĽƞĨńĺŀĵƞŅĚĸĚœĮȮľŅĔĨńĺŀĵƞŅĚœĴƞėĶĭȮ6ȮľĸŀħȮŒľƟŒĽƞĬŘņĔĸńŗĬȮŏıŊŗŀŒľƟėĶĭȮ6Ȯ
ľĸŀħȮȮȮ 
3.ȮĨńŘĚŏĺĸŅŐĸŃėĺŅĴŏĶŖĺĶŀĭĨŅĴĪňŗĨƟŀĚĔŅĶȮěŅĔĬńŘĬȮĔħĮŋƙĴȮStart  
4. ŏĴŊŗŀėĶĭŏĺĸŅȮĶŀŒľƟėĺŅĴŏĶŖĺĶŀĭĸħĸĚŏľĸŊŀȮ0 ĔħĮŋƙĴȮLid ŏıŊŗŀŏĮƕħİŅ ĬņĨńĺŀĵƞŅĚŀŀĔĴŅȮĮƕħĽĺŇĽĨƢȮŐĸŃĪņ
ėĺŅĴĽŃŀŅħŏėĶŊŗŀĚ 
 

 

 

 

 

 

 

 

 

 



 

 

            0/ 

 

ŏėĶŊŗŀĚĮƤƩĴħŌħŀŅĔŅĻ 
 

ĕńŘĬĨŀĬĔŅĶŒĝƟĚŅĬ 
1. ŏėĶŊŗŀĚȮvacuum pump ĴňȮThermal switch ĞŉŗĚĽŅĴŅĶĩĮƕħŏŀĚœħƟŀńĨőĬĴńĨŇŏĴŊŗŀŏėĶŊŗŀĚĶƟŀĬ
ŏĔŇĬœĮȮľĶŊŀœĴƞĴňĔĶŃŐĽœĲĲƚŅŏıňĵĚıŀȮ 
2. ľƟŅĴŒĝƟĬŘņĴńĬľĶŊŀĽŅĶľĸƞŀĸŊŗĬȮȮ 
3.ȮœĴƞėĺĶŒĝƟĚŅĬĨƞŀŏĬŊŗŀĚŏĔŇĬȮ1ȮĝńŗĺőĴĚȮľŅĔĨƟŀĚŒĝƟĚŅĬĨƞŀŏĬŊŗŀĚėĺĶĮĸƞŀĵŒľƟŏĵŖĬĸĚĔƞŀĬȮ 
4. ľŅĔŏėĶŊŗŀĚœĴƞĪņĚŅĬȮŀŅěŏĮƦĬŏıĶŅŃŏėĶŊŗŀĚĶƟŀĬŏĔŇĬœĮȮėĺĶĮĸƞŀĵŒľƟŏĵŖĬȮ30 ĬŅĪňȮĔƞŀĬŏĶŇŗĴŒĝƟ
ĚŅĬŒľĴƞȮ 
5.ȮľŅĔŀńĨĶŅĔŅĶħŌħĸħĸĚȮĨƟŀĚĨĶĺěħŌĺƞŅĴňĔŅĶĶńŗĺľĶŊŀœĴƞȮĨĶĺěĕƟŀĨƞŀĺƞŅŐĬƞĬħňľĶŊŀœĴƞȮľĶŊŀĴň
ĨńĺŀĵƞŅĚľĸŋħŏĕƟŅœĮŀŋħĨńĬĮƤƩĴľĶŊŀœĴƞȮ 
 

 

 

 

 



            22 

    
    

ŏĨŅŏįŅ 
ĕńŘĬĨŀĬĔŅĶŒĝƟ 
1.ȮŒĽƞĨńĺŀĵƞŅĚħƟĺĵėĺŅĴĶŃĴńħĶŃĺńĚőħĵŒĝƟĩŋĚĴŊŀľĶŊŀĪňŗėňĭěńħŏĶňĵĚĨńĺŀĵƞŅĚŒľƟħňȮ&ĔĶŃħŅļŏĸŏĭĸŏĴŊŗŀŒĝƟĔńĭŏĨŅŏįŅ
ěŃœľĴƟĪņŒľƟĴŀĚœĴƞŏľŖĬľĴŅŏĸĕĨńĺŀĵƞŅĚ'ȮĮƕħİŅŒľƟŏĶňĵĭĶƟŀĵȮĮƕħĝƞŀĚĶŃĭŅĵŀŅĔŅĻĭĬŏėĶŊŗŀĚȮ 
2. ŏĮƕħĽĺŇĽĨƢȮľĴŅĵŏĸĕȮ1Ȯ, ŏĽňĵĭĮĸńřĔȮ 
3. ŏĮƕħĽĺŇĽĨƢĽňŏĕňĵĺľĬƟŅĨŌƟȮľĬƟŅěŀĮĶŅĔĢŀŋĦľĳŌĴŇĕĦŃĬńŘĬȮȮ 

4.ȮĔħĮŋƙĴȮȮȮȮȮĸħĸĚȮľĶŊŀȮȮȮŏıŇŗĴĕŉŘĬȮȮŏıŊŗŀĮĶńĭŀŋĦľĳŌĴŇĨŅĴĪňŗĨƟŀĚĔŅĶȮ 
5.ȮŏĴŊŗŀėĶĭŏĺĸŅȮŏĮƕħĝƞŀĚĶŃĭŅĵŀŅĔŅĻĭĬŏėĶŊŗŀĚȮĶŀŒľƟŏĵŖĬȮĬņĨńĺŀĵƞŅĚŀŀĔěŅĔĨŌƟȮőħĵŒĝƟĪňŗėňĭȮȮȮȮȮȮȮľƟŅĴŒĝƟĴŊŀ
ĽńĴįńĽȮ 
6.ȮĮƕħĽĺŇĽĨƢȮĩŀħĮĸńřĔȮŐĸŃĪņėĺŅĴĽŃŀŅħŏėĶŊŗŀĚŒľƟŏĶňĵĭĶƟŀĵ 
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ŏĨŅľĸŋĴŒľƟėĺŅĴĶƟŀĬ 

 


