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∫∑§—¥¬àÕ

°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õßμ—«¥Ÿ¥´—∫®“°¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’ °–≈“¡–æ√â“« ·≈–´—ß¢â“«‚æ¥ „π°“√°”®—¥

‚≈À–Àπ—°‡À≈Á°·≈–μ–°—Ë« ∑¥≈Õß‚¥¬π”«— ¥ÿ∑—Èß “¡™π‘¥¡“°√–μÿâπ¥â«¬‚´‡¥’¬¡§≈Õ‰√¥å  ·≈â«π”‰ª‡º“∑’Ë

Õÿ≥À¿Ÿ¡‘ 400-900 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ∫¥·≈–§—¥¢π“¥Õπÿ¿“§ 0.840-0.500 ¡‘≈≈‘‡¡μ√

(20-40 ‡¡´) ®“°π—Èππ”‰ª«‘‡§√“–Àå¥â«¬°≈âÕß®ÿ≈∑√√»åÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥(SEM) ‡§√◊ËÕß‡Õ°´‡√¬å

¥‘ø·ø°™—π(XRD) ‰Õ‚Õ¥’ππ—¡‡∫Õ√å ‰Õ‚´‡∑Õ¡°“√¥Ÿ¥μ‘¥º‘«·≈–ª√– ‘∑∏‘¿“æ°“√¥Ÿ¥´—∫  ®“°º≈°“√∑¥≈Õß

æ∫«à“∑’ËÕÿ≥À¿Ÿ¡‘ 800 Õß»“‡´≈‡ ’́¬  ‡À¡“– ¡„π°“√‡μ√’¬¡μ—«¥Ÿ¥´—∫¡“°∑’Ë ÿ¥ ‡π◊ËÕß®“°„Àâ§à“‰Õ‚Õ¥’ππ—¡‡∫Õ√å

¢Õß¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’  °–≈“¡–æ√â“« ·≈– ´—ß¢â“«‚æ¥ Ÿß ÿ¥‡∑à“°—∫ 1236.46, 921.15 ·≈– 932.75 ¡‘≈≈‘°√—¡

μàÕ°√—¡ μ“¡≈”¥—∫ ´÷Ëß¡’§«“¡ Õ¥§≈âÕß°—∫º≈ SEM  à«πº≈ XRD · ¥ß‚§√ß √â“ß¢Õßμ—«¥Ÿ¥´—∫‡ªìπ

§“√å∫ÕπÕ —≥∞“π  ”À√—∫‰Õ‚´‡∑Õ¡¢Õß°“√¥Ÿ¥μ‘¥º‘«¡’§«“¡ Õ¥§≈âÕß°—∫·∫∫ø√ÿπ¥≈‘´ ®“°°“√∑¥ Õ∫

ª√– ‘∑∏‘¿“æ°“√¥Ÿ¥ —́∫ æ∫«à“ª√– ‘∑∏‘¿“æ°“√¥Ÿ¥´—∫‡À≈Á°¢Õß¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’ °–≈“¡–æ√â“« ·≈–´—ß¢â“«‚æ¥

‡∑à“°—∫ 99.63, 99.82 ·≈– 99.77 μ“¡≈”¥—∫ ª√– ‘∑∏‘¿“æ¢Õß°“√¥Ÿ¥´—∫μ–°—Ë«¢Õß¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’  °–≈“

¡–æ√â“«·≈– —́ß¢â“«‚æ¥ ¡’ª√– ‘∑∏‘¿“æ„π°“√¥Ÿ¥´—∫§‘¥‡ªìπ√âÕ¬≈– 99.07, 98.54 ·≈– 99.19 μ“¡≈”¥—∫

πÕ°®“°π—Èπμ—«¥Ÿ¥´—∫·∫∫º ¡¬—ß· ¥ßª√– ‘∑∏‘¿“æ∑’Ë¥’„π°“√¥Ÿ¥´—∫‡À≈Á°·≈–μ–°—Ë«Õ’°¥â«¬

Abstract

The adsorbent efficiency from rain tree wood sawdust, corn cob and coconut shell were

studied removal of heavy metals lead and iron. The materials were activated with sodium

chloride  at a temperature range of 400- 900 oC for 2 hours. They were ground and separated

a size range 0.840 - 0.500 mm (20-40 mesh). And then, the adsorbents were characterized by
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SEM, XRD, Iodine number, adsorption isotherm and the efficiency of adsorption. It was found

that the appropriate temperature for preparation adsorbent at 800 oC. Because of the maximun

iodine number of rain tree wood sawdust, coconut shell and corn cobs were 1,236.46, 921.15

and 932.75 mg/g, respectively. SEM found that the corresponding with value of iodine number.

XRD patterns shown amorphous carbon.  The adsorption isotherms had the corresponding with

the Freundlich. The efficiency absorption of iron from rain tree wood sawdust, coconut shell and

corn cobs were 99.63, 99.82 and 99.77 percentages, respectively. The efficiency absorption of

lead from rain tree wood sawdust, coconut shell and corn cobs were  99.07, 98.54 and 99.19

percentages, respectively. Besides, the mixture adsorbents showed fine efficiency absorption of

iron and lead, as well.

∫∑π”

πÈ”‡ªìπªí®®—¬∑’Ë ”§—≠Õ¬à“ß¬‘ËßμàÕ°“√¥”√ß™’«‘μ¢Õß¡πÿ…¬å·≈– ‘Ëß¡’™’«‘μ ªí®®ÿ∫—ππÈ”„π∏√√¡™“μ‘¡’

 ‘Ëß‡®◊ÕªπÕ¬ŸàÀ≈“¬™π‘¥  ‘Ëß‡®◊Õªπ‡À≈à“π’È àßº≈μàÕ§ÿ≥¿“æ¢ÕßπÈ” º≈°√–∑∫®“°°“√‡®√‘≠‡μ‘∫‚μ∑“ß‡»√…∞°‘®

§«“¡°â“«Àπâ“∑“ß«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’ ∑”„Àâ¡’°“√ª≈àÕ¬¢Õß‡ ’¬≈ß Ÿà·À≈àßπÈ” Àπ÷Ëß„πº≈°√–∑∫π—Èπ§◊Õ

°“√ªπ‡ªóôÕπ¢Õß‚≈À–Àπ—°„π·À≈àßπÈ”´÷Ëß‡ªìπæ‘…μàÕ ‘Ëß¡’™’«‘μ ‚≈À–Àπ—°‡ªìπ “√∑’Ë§ßμ—«‰¡à ≈“¬μ—«„π

°√–∫«π°“√∑“ß∏√√¡™“μ‘ ®÷ß¡’∫“ß à«πμ°μ–°Õπ – ¡Õ¬Ÿà„π¥‘π „ππÈ” √«¡∂÷ß°“√ – ¡Õ¬Ÿà„π —μ«åπÈ” ´÷Ëß àß

º≈°√–∑∫μàÕ ‘Ëß¡’™’«‘μ·≈–¡πÿ…¬å‚¥¬ºà“π∑“ß°“√∫√‘‚¿§∑’Ë¡’ “√‡À≈à“π’Èªπ‡ªóôÕπ ‚≈À–Àπ—°∑’Ëμ√«®æ∫‚¥¬ à«π

„À≠à ‰¥â·°à ª√Õ∑ (Mercury-Hg) ‡À≈Á° (Iron-Fe) μ–°—Ë« (Lead-Pb) ·≈–·§¥‡¡’¬¡ (Cadmium-Cd) ‡ªìπμâπ

„πªí®®ÿ∫—π°√–∫«π°“√°”®—¥‚≈À–Àπ—°„ππÈ”‡ ’¬ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß®“°‚√ßß“πÕÿμ “À°√√¡ ¡’À≈“°

À≈“¬«‘∏’  ‡™àπ °“√μ°μ–°Õπ∑“ß‡§¡’ °√–∫«π°“√·≈°‡ª≈’Ë¬π‰ÕÕÕπ μ≈Õ¥®π°“√„™â‡∑§‚π‚≈¬’™—Èπ Ÿß„π°“√

®—¥°“√ «‘∏’‡À≈à“π’È “¡“√∂°”®—¥‚≈À–Àπ—°‰¥â¥’ ·μà ‘Èπ‡ª≈◊Õß§à“„™â®à“¬Õ¬à“ß¡“° ¥—ßπ—Èπ  À“° “¡“√∂π”«— ¥ÿ

‡À≈◊Õ„™â∑’Ë¡’Õ¬Ÿà„π∑âÕß∂‘Ëπ∑’Ë¡’ ¡∫—μ‘„π°“√¥Ÿ¥´—∫‚≈À–Àπ—°‰¥â ‡™àπ °–≈“¡–æ√â“« º—°μ∫™«“ ‡ª≈◊Õ°‰¡â

¢’È‡≈◊ËÕ¬·°≈∫ ™“πÕâÕ¬ —́ß¢â“«‚æ¥ ®–∑”„Àâ “¡“√∂≈¥§à“„™â®à“¬ ·≈–¬—ß‡ªìπ¡‘μ√°—∫ ‘Ëß·«¥≈âÕ¡Õ’°¥â«¬

¥—ßπ—ÈπºŸâ«‘®—¬®÷ß π„®∑’Ë®–»÷°…“„πª√–‡¥Áπ‡À≈à“π’È

«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬

1. ‡æ◊ËÕÀ“‡ß◊ËÕπ‰¢∑’Ë‡À¡“– ¡„π°“√‡μ√’¬¡μ—«¥Ÿ¥´—∫

2. ‡æ◊ËÕ»÷°…“≈—°…≥–‚§√ß √â“ß∑“ß®ÿ≈¿“§·≈–‡§¡’¢Õßμ—«¥Ÿ¥´—∫

3. ‡æ◊ËÕ»÷°…“§«“¡ “¡“√∂„π°“√¥Ÿ¥μ‘¥º‘«

4. ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ¢Õßμ—«¥Ÿ¥´—∫·≈–μ—«¥Ÿ¥ —́∫º ¡
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«‘∏’¥”‡π‘π°“√«‘®—¬

π”¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’ °–≈“¡–æ√â“« ·≈–´—ß¢â“«‚æ¥ ¡“≈â“ß ¥â«¬πÈ” –Õ“¥À≈“¬ Ê §√—Èß ‡æ◊ËÕ°”®—¥

 ‘Ëß °ª√°∑’Ëμ‘¥Õ¬Ÿà∑’Ëº‘«¢Õß«—μ∂ÿ¥‘∫ ·≈–π”‰ªμ“°·¥¥„Àâ·Àâß  π”«—μ∂ÿ¥‘∫∑’Ë·Àâß·≈â«¡“∫¥„Àâ¡’¢π“¥‡≈Á°

æÕ ¡§«√ ®“°π—Èππ”‰ª·™à„π “√≈–≈“¬‚´‡¥’¬¡§≈Õ‰√¥å„πÕ—μ√“ à«π 1 μàÕ 1 ‚¥¬πÈ”Àπ—° ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

°√Õß¥â«¬μ–·°√ß ·≈â«π”‰ªÕ∫„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 110 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 2  ™—Ë«‚¡ß π”«— ¥ÿ∑’Ë‰¥â‰ª‡º“∑’Ë

Õÿ≥À¿Ÿ¡‘ 400-900 Õß»“‡´≈‡´’¬  ‡ªìπ√–¬–‡«≈“ 2 ™—Ë«‚¡ß ∑‘Èß‰«â„Àâ‡¬Áπ¿“¬„π‡μ“‡º“  À≈—ß®“°π—Èππ”

μ—«¥Ÿ¥´—∫∑’Ë‰¥â (∂à“π°—¡¡—πμå) ¡“≈â“ß¥â«¬πÈ”‡¥◊Õ¥À≈“¬ Ê §√—Èß ·≈–·™à‰«â 1 §◊π  ‚¥¬¥Ÿ®“°§à“æ’‡Õ™¢Õß

πÈ”≈â“ßμ—«¥Ÿ¥´—∫ ´÷Ëß®–¡’§à“§ß∑’Ë®“°°“√«—¥„ππÈ”≈â“ßÀ≈“¬ Ê §√—Èß π”μ—«¥Ÿ¥´—∫∑’Ë‰¥â¡“∫¥·≈–§—¥¢π“¥„Àâ¡’¢π“¥

√–À«à“ß 0.841-0.500 ¡‘≈≈‘≈‘μ√ ¥â«¬μ–·°√ß‡∫Õ√å 20  ·≈– 35  ‡¡´ ·≈â«π”‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 110 Õß»“

‡´≈‡´’¬  ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ‡ √Á®·≈â«‡°Á∫‰«â∑’Ë‚∂ªÑÕß°—π§«“¡™◊Èπ (Desicator) ‡æ◊ËÕ√Õ°“√«‘‡§√“–ÀåÀ“§à“

‰Õ‚Õ¥’ππ—¡‡∫Õ√å  μ“¡«‘∏’°“√¢Õß American society for testing and material ∂à“¬¿“æ¥â«¬ SEM «‘‡§√“–Àå

‚§√ß √â“ß¥â«¬ XRD  ∑¥ Õ∫§«“¡ “¡“√∂„π°“√¥Ÿ¥μ‘¥º‘«·≈–∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õßμ—«¥Ÿ¥´—∫·∫∫§Õ≈—¡¿å

 √ÿªº≈°“√«‘®—¬  Õ¿‘ª√“¬º≈ ·≈–¢âÕ‡ πÕ·π–

§à“‰Õ‚Õ¥’ππ—¡‡∫Õ√å

¿“æ∑’Ë 1  · ¥ß§à“‰Õ‚Õ¥’ππ—¡‡∫Õ√å
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®“°¿“æ∑’Ë 1 ∑’ËÕÿ≥À¿Ÿ¡‘ 800 Õß»“‡´≈‡ ’́¬  ¡’§à“‰Õ‚Õ¥’ππ—¡‡∫Õ√å Ÿß ÿ¥ ‚¥¬∑’Ë§à“‰Õ‚Õ¥’π¢Õß

μ—«¥Ÿ¥´—∫®“°¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’ ´—ß¢â“«‚æ¥ ·≈–°–≈“¡–æ√â“« ¡’§à“ 1,236.46, 932.75 ·≈– 921.15 ¡‘≈≈‘°√—¡

μàÕ°√—¡μ“¡≈”¥—∫ ®÷ß∑”„Àâ‰¥â ¿“«–∑’Ë‡À¡“– ¡„π°“√‡μ√’¬¡μ—«¥Ÿ¥ —́∫Õ¬Ÿà∑’ËÕÿ≥À¿Ÿ¡‘ 800 Õß»“‡´≈‡ ’́¬ 

 à«π “‡Àμÿ∑’Ëμ—«¥Ÿ¥´—∫®“°¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’¡’§à“‰Õ‚Õ¥’ππ—¡‡∫Õ√å Ÿß°«à“μ—«¥Ÿ¥´—∫™π‘¥Õ◊Ëπ ‡π◊ËÕß¡“®“°«— ¥ÿ‡ªìπ

¢’È‡≈◊ËÕ¬¢Õß‰¡â‡π◊ÈÕÕàÕπ ‡¡◊ËÕ°√–μÿâπ¥â«¬‚´‡¥’¬¡§≈Õ‰√¥åπà“®– “¡“√∂·∑√°‡¢â“‰ª¬—ßæ◊Èπº‘«¢Õß«— ¥ÿ‰¥â¡“°°«à“

‡¡◊ËÕ‡º“∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß®÷ß∑”„Àâ¡’§«“¡æ√ÿπ¡“°°«à“μ—«¥Ÿ¥´—∫∑’Ë‡μ√’¬¡®“°«— ¥ÿ™π‘¥Õ◊Ëπ Ê ´÷Ëß Õ¥§≈âÕß°—∫º≈

SEM

SEM  ®“°º≈ SEM æ∫«à“‚§√ß √â“ßæ◊Èπº‘«·≈–§«“¡æ√ÿπ¢Õßμ—«¥Ÿ¥´—∫∑’Ë‰¡à°√–μÿâπ·≈–°√–μÿâπ¥â«¬

 “√≈–≈“¬‚´‡¥’¬¡§≈Õ‰√¥å ¡’§«“¡·μ°μà“ß°—πÕ¬à“ß‡ÀÁπ‰¥â™—¥ Õ“∑‘‡™àπ  ¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’∑’Ë‰¡à°√–μÿâπ®–¡’

√Ÿæ√ÿππâÕ¬¡“° ·μà‡¡◊ËÕ°√–μÿâπ®–‡°‘¥√Ÿæ√ÿπ‡æ‘Ë¡¢÷Èπ∑—Ë«∑—Èßæ◊Èπº‘«¢Õß¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’ ‚¥¬√Ÿæ√ÿπ¡’¢π“¥‡≈Á°

ª“π°≈“ß·≈–„À≠à°√–®“¬μ—«Õ¬à“ß ¡Ë”‡ ¡Õ  à«π°–≈“¡–æ√â“«∑’Ë‰¡à°√–μÿâπ®–¡’√Ÿæ√ÿπ‡°‘¥¢÷ÈπæÕ ¡§«√ ·μà

À≈—ß®“°°√–μÿâπ·≈–‡º“·≈â«æ∫«à“ ¡’√Ÿæ√ÿπ‡æ‘Ë¡¡“°¢÷Èπ ¢π“¥√Ÿæ√ÿπ°√–®“¬μ—« ¡Ë”‡ ¡Õ∑—Ë«∑—Èß«— ¥ÿ √Ÿæ√ÿπ¡’¢π“¥

§àÕπ¢â“ß‡≈Á°·∑√°Õ¬Ÿà„π√Ÿæ√ÿπ¢π“¥°≈“ß·≈–¢π“¥„À≠à  ”À√—∫´—ß¢â“«‚æ¥∑’Ë‰¡à‰¥â°√–μÿâπ  √Ÿæ√ÿπ‡°‘¥¢÷Èπ

πâÕ¬¡“°‡¡◊ËÕ‡∑’¬∫°—∫«— ¥ÿ™π‘¥Õ◊Ëπ ·μà‡¡◊ËÕ°√–μÿâπ·≈–‡º“·≈â«æ∫«à“ √Ÿæ√ÿπ‡æ‘Ë¡¡“°¢÷Èπ ¡’°“√°√–®“¬μ—«

 ¡Ë”‡ ¡Õ √Ÿæ√ÿπ¡’¢π“¥‡≈Á°·∑√°Õ¬Ÿà„π√Ÿæ√ÿπ¢π“¥„À≠à·≈–¢π“¥°≈“ß‡™àπ‡¥’¬«°—π ¥—ß¿“æ∑’Ë 2 - 4
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¿“æ∑’Ë 2 SEM ¢Õß¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’‰¡à°√–μÿâπ‡º“∑’Ë (°) 400  ·≈–°√–μÿâπ¥â«¬‚´‡¥’¬¡§≈Õ‰√¥å

‡º“∑’Ë (¢) 400  (§) 500 (ß) 600 (®) 700 ·≈– (©) 800 Õß»“‡´≈‡´’¬ 

(°) (¢) (§)

(ß) (®) (©)
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¿“æ∑’Ë 3 SEM ¢Õß°–≈“¡–æ√â“«‰¡à°√–μÿâπ‡º“∑’Ë (°) 400  ·≈–°√–μÿâπ¥â«¬‚´‡¥’¬¡§≈Õ‰√¥å‡º“∑’Ë

(¢) 400 (§) 500 (ß) 600 (®) 700 (©) 800 ·≈– (™) 900 Õß»“‡´≈‡ ’́¬ 

(°) (¢) (§)

(ß) (®) (©)

(™)
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¿“æ∑’Ë 4 SEM ¢Õß —́ß¢â“«‚æ¥‰¡à°√–μÿâπ‡º“∑’Ë (°) 400 ·≈–°√–μÿâπ¥â«¬‚´‡¥’¬¡§≈Õ‰√¥å‡º“∑’Ë

(¢) 400 (§) 500 (ß) 600 (®) 700 ·≈– (©) 800 Õß»“‡´≈‡ ’́¬ 

(°) (¢)

(§) (ß)

(®) (©)
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¢π“¥√Ÿæ√ÿπ

¿“æ∑’Ë 5  ¢π“¥æ◊Èπ∑’ËÀπâ“μ—¥¢Õß√Ÿæ√ÿπ

®“°¿“æ∑’Ë  5 æ∫«à“¢π“¥æ◊Èπ∑’Ëº‘«√Ÿæ√ÿπ¢Õßμ—«¥Ÿ¥´—∫®“°¢’È ‡≈◊ËÕ¬‰¡â®“¡®ÿ√’  ¡’§à “Õ¬Ÿà √–À«à“ß

74.92-211.73 μ“√“ß‰¡‚§√‡¡μ√  μ—«¥Ÿ¥ —́∫®“°°–≈“¡–æ√â“« ¡’§à“Õ¬Ÿà√–À«à“ß 76.76-383.84 μ“√“ß

‰¡‚§√‡¡μ√ ·≈–¢π“¥æ◊Èπ∑’Ëº‘«√Ÿæ√ÿπ¢Õßμ—«¥Ÿ¥ —́∫®“°´—ß¢â“«‚æ¥¡’§à“Õ¬Ÿà√–À«à“ß 85.41-707.47 μ“√“ß

‰¡‚§√‡¡μ√  ∑’Ë 500  ÌC ¡’¢π“¥¢Õß√Ÿæ√ÿπ„À≠à∑’Ë ÿ¥ ·≈–∑’ËÕÿ≥À¿Ÿ¡‘ 700  ÌC ¡’¢π“¥¢Õß√Ÿæ√ÿπ‡≈Á°∑’Ë ÿ¥

XRD º≈°“√«‘‡§√“–Àå XRD (Model D 5005) æ∫Õß§åª√–°Õ∫¢Õß∏“μÿ„πμ—«¥Ÿ¥´—∫®“°¢’È‡≈◊ËÕ¬‰¡â

®“¡®ÿ√’ °–≈“¡–æ√â“« ·≈– ´—ß¢â“«‚æ¥ ¥—ßπ’È§◊Õ ´‘≈‘§ÕπÕÕ°‰´¥å (SiO2) ‚´‡¥’¬¡§≈Õ‰√¥å (NaCl) ·§≈‡ ’́¬¡

§“√å∫Õ‡πμ ·≈– C-Amorphous „π«— ¥ÿ¥Ÿ¥´—∫·μà≈–™π‘¥ ´‘≈‘§ÕπÕÕ°‰´¥å®–‡ªìπ à«πª√–°Õ∫∑’Ëæ∫„π‚§√ß √â“ß

¢Õßæ◊™∑’Ë¡’‡´≈≈Ÿ‚≈ ‡ªìπÕß§åª√–°Õ∫  ‚´‡¥’¬¡§≈Õ‰√¥å‡ªìπ “√μ°§â“ß∑’Ë‡À≈◊Õ®“°°“√≈â“ßμ—«¥Ÿ¥´—∫‡æ◊ËÕ°”®—¥

 “√°√–μÿâπÕÕ°‰¡àÀ¡¥®÷ßª√“°Ø„Àâ‡ÀÁπ ·≈–·§≈‡´’¬¡§“√å∫Õ‡πμ πà“®–‡ªìπ “√∑’Ëμ°§â“ß·≈–ª–ªπ„π

μ—«¥Ÿ¥´—∫∑’Ë‡°‘¥®“°°“√‡º“«— ¥ÿ„π∂â«¬°√–‡∫◊ÈÕß ¥—ßμ“√“ß 1
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 μ“√“ß 1  º≈°“√«‘‡§√“–Àå‚§√ß √â“ß¢Õßμ—«¥Ÿ¥´—∫¥â«¬ XRD

™π‘¥μ—«¥Ÿ¥´—∫  “√ª√–°Õ∫
Õÿ≥À¿Ÿ¡‘

(Õß»“‡´≈‡´’¬ )

600 SiO2, NaCl,C-Amorphous

700 SiO2,CaCO3,C-Amorphous

800 SiO2,C-Amorphous

600 C-Amorphous

700 C-Amorphous

800 C-Amorphous

900 NaCl, C-Amorphous

600 SiO2, NaCl,CaCO3, C-Amorphous

700 SiO2, C-Amorphous

800 SiO2, CaCO3, C-Amorphous

¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’

°–≈“¡–æ√â“«

´—ß¢â“«‚æ¥

º≈°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√¥Ÿ¥μ‘¥º‘«  ∑”°“√∑¥≈Õß·∫∫·∫™∑å (Batch) ‚¥¬∑¥≈Õß∑’Ë

æ’‡Õ™·≈–§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡∑’Ë ÿ¥ §◊Õ æ’‡Õ™ 7 ·≈–§«“¡‡¢â¡¢âπ¢ÕßπÈ”μ—«Õ¬à“ß∑’Ë 30 ¡‘≈≈‘°√—¡μàÕ≈‘μ√

≥ Õÿ≥À¿Ÿ¡‘ÀâÕß π”º≈°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥‡À≈Á°·≈–μ–°—Ë«∑’Ë‰¥â  ‰ª‡¢’¬π°√“ø‰Õ‚´‡∑Õ¡°“√¥Ÿ¥μ‘¥º‘«

·∫∫·≈ß‡¡’¬√å·≈– ø√ÿπ¥≈‘™ (Langmuir and Freundlich Adsorption Isotherm) ¥—ß¿“æ∑’Ë 6-7

¿“æ∑’Ë 6  ‰Õ‚´‡∑Õ¡¢Õß°“√¥Ÿ¥μ‘¥º‘«¢Õß‡À≈Á° (°) ·∫∫·≈ß‡¡’¬√å ·≈– (¢) ø√ÿπ¥≈‘´

(°)                           (¢)
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¿“æ∑’Ë 7  ‰Õ‚´‡∑Õ¡¢Õß°“√¥Ÿ¥μ‘¥º‘«¢Õßμ–°—Ë« (°) ·∫∫·≈ß‡¡’¬√å ·≈– (¢) ø√ÿπ¥≈‘´

®“°¿“æ∑’Ë 7 ∂â“æ‘®“√≥“§à“ R-square ¢Õß‰Õ‚´‡∑Õ¡∑—Èß 2 ·∫∫ æ∫«à“ §à“ R-square ¢Õß

‰Õ‚´‡∑Õ¡·∫∫ø√ÿπ¥≈‘´¡’§à“ Ÿß°«à“·∫∫·≈ß‡¡’¬√åÕ¬à“ß¡“° ¥—ßπ—Èπ°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√¥Ÿ¥μ‘¥

º‘«‡À≈Á°¢Õßμ—«¥Ÿ¥´—∫®÷ß Õ¥§≈âÕß°—∫‰Õ‚´‡∑Õ¡·∫∫ø√ÿπ¥≈‘´  „π∑”πÕß‡¥’¬«°—π ®“°¿“æ∑’Ë 7 ‡¡◊ËÕæ‘®“√≥“

§à“ R-square ¢Õß‰Õ‚´‡∑Õ¡·∫∫ø√ÿπ¥≈‘´¡’§à“ Ÿß°«à“·∫∫·≈ß‡¡’¬√å‡≈Á°πâÕ¬  ¥—ßπ—Èπ°“√∑¥ Õ∫§«“¡ “¡“√∂

„π°“√¥Ÿ¥μ‘¥º‘«μ–°—Ë«¢Õßμ—«¥Ÿ¥´—∫„Àâº≈ Õ¥§≈âÕß°—∫‰Õ‚´‡∑Õ¡·∫∫·≈ß‡¡’¬√å·≈–ø√ÿπ¥≈‘´

(°)                           (¢)

¿“æ∑’Ë 8  §«“¡ “¡“√∂„π°“√¥Ÿ¥μ‘¥º‘«¢Õßμ–°—Ë«
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¿“æ∑’Ë 9  §«“¡ “¡“√∂„π°“√¥Ÿ¥μ‘¥º‘«¢Õß‡À≈Á°

®“°¿“æ∑’Ë 8 ‡¡◊ËÕæ‘®“√≥“º≈°“√¥Ÿ¥μ‘¥º‘«‚≈À–Àπ—°μ–°—Ë« æ∫«à“ ∂â“„™âª√‘¡“≥μ—«¥Ÿ¥´—∫‡æ‘Ë¡¢÷Èπ®–

∑”„Àâ§«“¡ “¡“√∂„π°“√¥Ÿ¥μ‘¥º‘«μ–°—Ë«‡æ‘Ë¡¢÷Èπ ·≈–®“°¿“æ∑’Ë 9 ‡¡◊ËÕæ‘®“√≥“º≈°“√¥Ÿ¥μ‘¥º‘«¢Õß‡À≈Á°

æ∫«à“ ‡¡◊ËÕ„™âª√‘¡“≥μ—«¥Ÿ¥ —́∫‡æ‘Ë¡¢÷Èπ®–∑”„Àâ§«“¡ “¡“√∂„π°“√¥Ÿ¥μ‘¥º‘«‡À≈Á°≈¥≈ß

º≈°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õßμ—«¥Ÿ¥´—∫·∫∫∂—ß¥Ÿ¥´—∫§Õ≈—¡¿å ®“°¿“æª√–°Õ∫ 10 æ∫«à“

ª√– ‘∑∏‘¿“æ°“√¥Ÿ¥´—∫‡À≈Á°¢Õß¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’  °–≈“¡–æ√â“« ·≈–´—ß¢â“«‚æ¥  ¡’§à“‡∑à“°—∫ 99.63, 99.82

·≈– 99.77 μ“¡≈”¥—∫ ‚¥¬¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’ °–≈“¡–æ√â“« ·≈–´—ß¢â“«‚æ¥ ®–‡√‘Ë¡¡’ª√– ‘∑∏‘¿“æ°“√¥Ÿ¥´—∫§ß∑’Ë

ª√–¡“≥™—Ë«‚¡ß∑’Ë 15, 17 ·≈– 3 μ“¡≈”¥—∫  ”À√—∫ª√– ‘∑∏‘¿“æ¢Õß°“√¥Ÿ¥´—∫μ–°—Ë«¢Õß¢’È‡≈◊ËÕ¬‰¡â®“¡®ÿ√’

°–≈“¡–æ√â“«·≈– —́ß¢â“«‚æ¥  ®“°¿“æª√–°Õ∫ 11 ¡’ª√– ‘∑∏‘¿“æ„π°“√¥Ÿ¥´—∫§‘¥‡ªìπ√âÕ¬≈– 99.07, 98.54

·≈– 99.19  μ“¡≈”¥—∫ ·≈–®–‡√‘Ë¡¡’ª√– ‘∑∏‘¿“æ°“√¥Ÿ¥´—∫§ß∑’Ëª√–¡“≥™—Ë«‚¡ß∑’Ë 2 , 15 ·≈– 2 μ“¡≈”¥—∫
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¿“æ∑’Ë 10   °“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√¥Ÿ¥ —́∫‡À≈Á°

¿“æ∑’Ë 11   °“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√¥Ÿ¥ —́∫μ–°—Ë«
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º≈°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õßμ—«¥Ÿ¥ —́∫º ¡·∫∫∂—ß¥Ÿ¥´—∫§Õ≈—¡¿å

¿“æ∑’Ë 12  ª√– ‘∑∏‘¿“æ°“√¥Ÿ¥´—∫‡À≈Á°·≈–μ–°—Ë«¢Õß«— ¥ÿ¥Ÿ¥ —́∫·∫∫º ¡

®“°¿“æ∑’Ë 12 ‡ªìπº≈°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¥Ÿ¥´—∫‚≈À–Àπ—°‡À≈Á°·≈–μ–°—Ë«¢Õßμ—«¥Ÿ¥´—∫

·∫∫º ¡ ª√– ‘∑∏‘¿“æ„π°“√¥Ÿ¥´—∫‡À≈Á°¢Õßμ—«¥Ÿ¥´—∫·∫∫º ¡§‘¥‡ªìπ√âÕ¬≈– 99.85   à«πª√– ‘∑∏‘¿“æ

¢Õß°“√¥Ÿ¥´—∫‚≈À–Àπ—°μ–°—Ë«§‘¥‡ªìπ√âÕ¬≈– 99.39

¢âÕ‡ πÕ·π–
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