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°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–
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A study on the efficiency of thermal induced graft polymerization using bisaminoproxy on

the surface of polyethylene and polypropylene films and their antibacterial properties
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∫∑§—¥¬àÕ

ß“π«‘®—¬π’È‡ªìπ°“√»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°“√°√“øµåæÕ≈‘‡¡Õ√å‰√‡´™—π¥â«¬°“√‡Àπ’Ë¬«π”§«“¡√âÕπ‡æ◊ËÕ‡æ‘Ë¡À¡Ÿà

øíß°å™—π‡¢â“ Ÿàº‘«øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π¥â«¬°√¥Õ–§√‘≈‘° (acrylic acid) ·≈–¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

(maleic anhydride)‚¥¬„™â‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å (benzoyl peroxide) ‡ªìπµ—«√‘‡√‘Ë¡ ·≈–∑”°“√°√“øµåµàÕ¥â«¬∫‘ Õ–¡‘

‚π‚æ√æ√Õ° ’́∫‘«‡∑π ®“°°“√»÷°…“ ¿“«–„π°“√ —ß‡§√“–ÀåæÕ≈‘‡¡Õ√å¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π¥â«¬ 25%

‚¥¬πÈ”Àπ—°°√¥Õ–§√‘≈‘° æ∫«à“√âÕ¬≈–°√“øµå¡ÕπÕ‡¡Õ√åøî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π‡∑à“°—∫ 9.88 ·≈– 5.68

µ“¡≈”¥—∫ „π¢≥–∑’Ëπ”øî≈å¡‰ª°√“øµå¥â«¬¥â«¬ 25% ‚¥¬πÈ”Àπ—°¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å „Àâ√âÕ¬≈–°“√°√“øµå

¡ÕπÕ‡¡Õ√å¡“°°«à“ ÷́Ëß„Àâ√âÕ¬≈–¢Õß°“√°√“øµåøî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π‡∑à“°—∫ 4.05 ·≈– 3.16 µ“¡≈”¥—∫

®“°π—Èππ”øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘° ‡√’¬°«à“ çacrylated-g-PPé ·≈–

çacrylated-g-PEé ¡“°√“øµåµàÕ¥â«¬∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́∫‘«‡∑π æ∫«à“√âÕ¬≈–¢Õß°“√°√“øµå‡∑à“°—∫ 108.23 ± 0.39

·≈– 50.89 ± 0.52 µ“¡≈”¥—∫ ·≈–π”øî≈å¡∑—Èß Õß™π‘¥∑’Ëºà“π°“√°√“øµå¥â«¬°√¥¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å ‡√’¬°«à“

çmaleated-g-PPé ·≈– çmaleated-g-PEé π”¡“°√“øµåµàÕ¥â«¬∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́∫‘«‡∑π√âÕ¬≈–¢Õß°“√°√“øµå‡∑à“°—∫

95.70 ± 4.56 ·≈– 40.00 ± 0.89 µ“¡≈”¥—∫ ‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫°“√°√“øµåæÕ≈‘‡¡Õ‰√‡´™—π¢Õßøî≈å¡∑—Èß Õß™π‘¥

æ∫«à“°“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘°¡’√âÕ¬≈–°“√°√“øµå¡ÕπÕ‡¡Õ√å Ÿß°«à“¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å ·≈–∑”°“√æ‘ Ÿ®πå

‚§√ß √â“ß¢ÕßæÕ≈‘‡¡Õ√å„πøî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π‚¥¬‡∑§π‘§Õ‘πø√“‡√¥  ‡ª°‚∑√‚ø‚µ‡¡µ√’ æ∫

«à“°“√°√“øµå°√¥Õ–§√‘≈‘°·≈–¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å æ∫À¡Ÿàøíß°å™—π¢ÕßÀ¡Ÿà§“√å∫Õπ‘≈∑’Ë‡≈¢§≈◊Ëπ 1737 cm-1 ·≈–∑”°“√

»÷°…“º‘«Àπâ“¢Õßøî≈å¡∑—Èß Õß™π‘¥¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫ àÕß°√“¥ æ∫«à“ æ◊Èπº‘«‡√’¬∫¢÷Èπ·≈–¢π“¥√Ÿæ√ÿπ‡≈Á°≈ß

·µà®“°°“√»÷°…“°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬ æ∫«à“º≈°“√∑¥ Õ∫°“√µâ“π‡™◊ÈÕ·∫§∑’‡√’¬„Àâº≈°“√∑¥ Õ∫‰¡à·µ°µà“ß®“°

øî≈å¡∑’Ë‰¡à‰¥âºà“π°“√°√“øµå„¥Ê
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Abstract

This research was a study of the optimized conditions of polymerization graphing by thermal induction

to introduce functional monomers onto the surface of polyethylene(PE) and polypropylene (PP) films. The study

used two different monomers: acrylic acid and maleic anhydride, with the use of benzoyl peroxide as initiator

and then followed by graphing with bisaminoproproxy butane. It was found that when PE and PP films were

graphed with 25 % (w/w) acrylic acid, the monomer graphing percentages appeared to be 9.88 percent and 5.68

percent, respectively; whereas when they were graphed with 25% (w/w) maleic anhydride, the counterpart

percentages for PE and PP films appeared to be 4.05 percent and 3.16 percent, respectively. Therefore, the

graphing percentages on PE and PP films when acrylic acid was used were higher than the counterpart graphing

percentages on both films when maleic anhydride was used. After the PE and PP films that were graphed with

acrylic acid (called acrylated-g-PE and accrylated-g-PP films) and with maleic anhydride (called maleated-g-PE

and maleated-g-PP films) were further graphed with bisaminoproproxy butane, it was found that the graphing

percentages were 108.03 ± 0.39 and 50.89 ± 0.52 for acrylated-g-PE and acrylated-g-PP films respectively, and

95.70 ± 4.56 and 40.00 ± 0.89 respectively for maleated-g-PE and maleate-g-PP films respectively. Therefore,

the graphing percentages of acrylated-g-PE and acrylated-g-PP films were higher than the counterpart

percentages of maleate-g-PE and maleate-g-PP films. When the Fourier-Transform Infrared Spectroscopy (FT-IR)

technique was used to inspect the polymer structures of both types of films graphed with the two graphing

methods, it was found that they displayed the same absorption of C=O at 1737 cm-1. Studies of the surface

modification of both films by the Scanning Electron Microscope (SEM) method revealed that the membrane

surface became smoother and less porous. However, the study of antibacterial resistance of the products showed

no significant difference among the modified membrane and the original films.

∫∑π”

ªí®®ÿ∫—π∫√√®ÿº≈‘µ¿—≥±åÕ“À“√‰¥â¡’∫∑∫“∑ ”§—≠Õ¬à“ß¬‘ËßµàÕÕÿµ “À°√√¡Õ“À“√ ‡π◊ËÕß®“°∑”Àπâ“∑’Ë≈¥§«“¡ Ÿ≠‡ ’¬

¢ÕßÕ“À“√ ·≈–ª√—∫ª√ÿß¥â“π ÿ¢Õπ“¡—¬‡æ◊ËÕ„ÀâÕ“À“√¡’§«“¡ª≈Õ¥¿—¬µàÕ°“√∫√‘‚¿§ „πª√–‡∑»∑’Ëæ—≤π“·≈â«°“√‡πà“‡ ’¬

¢ÕßÕ“À“√„π√–À«à“ß¢—ÈπµÕπ°“√º≈‘µ ´÷Ëß “‡ÀµÿÀ≈—°¡“®“°°“√„™â°“√∫√√®ÿ¿—≥±å∑’Ë‰¡à‡À¡“– ¡π—Èπ‡Õß ®÷ßπ—∫«à“‡ªìπ

§«“¡ Ÿ≠‡ ’¬¢Õß™“«‚≈°‡æ√“–µâÕß∑‘ÈßÕ“À“√‰ª„πª√‘¡“≥¡À“»“≈ ¥—ßπ—Èπ«— ¥ÿ∑’Ë„™â∑”∫√√®ÿ¿—≥±å¡’¡“°¡“¬„Àâ‡≈◊Õ°„™â

‰¡à«à“‡ªìπ°√–¥“… æ≈“ µ‘° ·°â« ·≈–‚≈À– ÷́Ëßµà“ß°Á¡’®ÿ¥‡¥àπ®ÿ¥¥âÕ¬¥â«¬°—π∑—Èß ‘Èπ ∂â“À“°æ‘®“√≥“∂÷ß·π«‚πâ¡°“√„™â

«— ¥ÿ∫√√®ÿ¿—≥±å‡À≈à“π’È·≈â«æ≈“ µ‘°®–‚¥¥‡¥àπ°«à“‡æ◊ËÕπ ‡π◊ËÕß®“°µâπ∑ÿπ∑’ËµË”°«à“‰¡à«à“®–‡ªìπ√Ÿª¢Õß‡ß‘π·≈–æ≈—ßß“π∑’Ë

„™â√«¡∑—Èß§«“¡‡Àπ’¬« §«“¡¬◊¥À¬ÿàπ ·≈–§«“¡ –¥«°„π°“√¢÷Èπ√Ÿª‡ªìπ·∫∫µà“ßÊ „Àâ Õ¥§≈âÕß°—∫§«“¡µâÕß°“√¢Õßµ≈“¥

∫√√®ÿ¿—≥±å®“°æ≈“ µ‘°‡ªìπ∑’Ëπ‘¬¡„™â°—πÕ¬à“ß·æ√àÀ≈“¬‡π◊ËÕß®“° “¡“√∂„™â∑¥·∑π∫√√®ÿ¿—≥±å∑’Ë∑”®“°°√–¥“…

·°â« ·≈–‚≈À– ÷́Ëß “¡“√∂·∫àß¬àÕ¬‡ªìπ ∂ÿßæ≈“ µ‘° ¢«¥æ≈“ µ‘° ∂“¥æ≈“ µ‘° ∂“¥‚ø¡ øî≈å¡ÀàÕÕ“À“√ ‡ªìπµâπ

SDU Res J 1(1) : Jan - Dec 2008 °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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«—µ∂ÿ¥‘∫∑’Ë„™â„π°“√º≈‘µ∫√√®ÿ¿—≥±å §◊Õ ‡¡Á¥æ≈“ µ‘°µà“ßÊ ‡™àπ æÕ≈‘‡Õ∑∏‘≈’π (polyethylene) π”‰ª„™â∑”¢«¥ ∂“¥ ∂ÿß

·≈–øî≈å¡ÀàÕÕ“À“√  à«πæÕ≈‘‚æ√æ‘≈’π (polypropylene) π”‰ª„™â∑”∫√√®ÿ¿—≥±å∑’ËµâÕßµâ¡ ·≈–¶à“‡™◊ÈÕ‚√§ ‡™àπ ∂ÿß√âÕπ

‚¥¬∫√√®ÿ¿—≥±å®“°æ≈“ µ‘°‡À≈à“π’È∂Ÿ°π”‰ª„™â„πÕÿµ “À°√√¡∑“ß¥â“πÕ“À“√‡ªìπ à«π„À≠à √Õß≈ß¡“§◊ÕÕÿµ “À°√√¡

∑“ß¥â“π‡§¡’ ‡™àπ ‡§√◊ËÕß ”Õ“ß ¬“¶à“·¡≈ß ªÿÜ¬ ·≈– “√‡§¡’ ¥—ßπ—Èπ®÷ß¡’ºŸâÀ—π¡“π‘¬¡„™â∫√√®ÿ¿—≥±å®“°æ≈“ µ‘°¡“°¢÷Èπ

·π«‚πâ¡°“√¢¬“¬µ—«¢ÕßÕÿµ “À°√√¡µà“ßÊ ∑’ËµâÕß„™â∫√√®ÿ¿—≥±å®“°æ≈“ µ‘°‡æ◊ËÕ„™â„π°“√∫√√®ÿ ‘π§â“¡’¡“°¢÷Èπ ∑”„Àâ

Õÿµ “À°√√¡°“√º≈‘µ∫√√®ÿ¿—≥±åæ≈“ µ‘°¡’°“√¢¬“¬µ—«‡æ‘Ë¡¢÷Èπµ“¡‰ª¥â«¬ ( ÿ¢„® ‡µ™»ÿ¿∫ÿ≠, 2546)

§ÿ≥ ¡∫—µ‘¢Õß∫√√®ÿ¿—≥±åæ≈“ µ‘° §◊Õ  “¡“√∂¢÷Èπ√Ÿª‰¥âÀ≈“°À≈“¬  «¬ß“¡ ¡’§«“¡§ß√Ÿª„π√–¥—∫Àπ÷Ëß

¡’πÈ”Àπ—°‡∫“ ¡’§«“¡‡Àπ’¬« ∑πµàÕ§«“¡™◊Èπ·≈– ¿“«–Õ“°“»∑’Ë‡ª≈’Ë¬π·ª≈ß‰¥â„π√–¥—∫Àπ÷Ëß ·≈–¬—ß “¡“√∂‡°Á∫°≈‘Ëπ‰¥â¥’

·µà∫√√®ÿ¿—≥±å®“°æ≈“ µ‘°°Á¬—ß¡’¢âÕ‡ ’¬§◊Õ ¡’§«“¡µâ“π∑“π°“√´÷¡ºà“π¢ÕßÕ“°“»·≈–‰ÕπÈ”µË” ¥—ßπ—Èπ®÷ß‰¥â∑”°“√»÷°…“

§âπ§«â“‡°’Ë¬«°—∫°“√ —ß‡§√“–Àå°√“øµå‚§æÕ≈‘‡¡Õ√å≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π‚¥¬‡ªìπ°“√

 √â“ß∫√‘‡«≥«àÕß‰«„π “¬‚´àæÕ≈‘‡¡Õ√å‡æ◊ËÕ°√–µÿâπ„Àâ‡°‘¥‚´à°‘Ëß∫π “¬ æÕ≈‘‡¡Õ√å¢ÕßæÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π

‚¥¬„™â “√≈–≈“¬°√¥¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å·≈–∫‘ Õ–¡‘‚π‚æ√æ√Õ°´’‡ªÕ√åÕÕ°‰´¥å‡ªìπ‚´à°‘Ëß ´÷Ëß‡ªìπªØ‘°‘√‘¬“

æÕ≈‘‡¡Õ√å‰√‡´™—π‡ªìπ·∫∫Õπÿ¡Ÿ≈Õ‘ √–

®“°§«“¡ ”§—≠‡À≈à“π’Èß“π«‘®—¬π’È®÷ß‰¥â‡°‘¥¢÷Èπ´÷Ëß∑”°“√»÷°…“À¡Ÿàøíß°å™—π¢Õß∫‘ Õ–¡‘‚æ√æ√Õ°´’‡ªÕ√åÕÕ°‰´¥å

∑’Ë°√“øµå≈ß∫πº‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π¥â«¬‡§√◊ËÕß Fourier transform Infrared Spectrometer

(FT-IR) ·≈–∑”°“√»÷°…“≈—°…≥–¢Õßº‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π∑’Ë°√“øµå¥â«¬∫‘ Õ–¡‘‚π

‚æ√æ√Õ° ’́‡ªÕ√åÕÕ°‰´¥å¥â«¬‡§√◊ËÕß Scanning Electron Microscope (SEM) ·≈–‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√∑¥ Õ∫°“√

µâ“π°“√´÷¡ºà“π¢ÕßÕ“°“» ‰ÕπÈ”·≈–·∫§∑’‡√’¬∑’Ë‡ªìπ “‡Àµÿ∑”„ÀâÕ“À“√‡°‘¥°“√‡πà“‡ ’¬ µ≈Õ¥®π°“√π”‰ªº≈‘µ‡ªìπ

∫√√®ÿ¿—≥±åÕ“À“√µàÕ‰ª„πÕπ“§µ

«—µ∂ÿª√– ß§å

1. ‡æ◊ËÕ»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°√“øµåæÕ≈‘‡¡Õ‰√‡´™—π¥â«¬°“√‡Àπ’Ë¬«π”§«“¡√âÕπ‡æ◊ËÕ‡æ‘Ë¡À¡Ÿàøíß°å™—π‡¢â“ Ÿà

º‘«øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π¥â«¬°√¥Õ–§√‘≈‘°·≈–¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

2. ‡ª√’¬∫‡∑’¬∫§«“¡µâ“π∑“π·∫§∑’‡√’¬¢Õßøî≈å¡∑’Ë‡°‘¥®“°°“√°√“øµåæÕ≈‘‡¡Õ‰√‡´™—π∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́‡ªÕ√å

ÕÕ°‰´¥å∫πº‘«Àπâ“øî≈å¡ maleated-g-PP maleated-g-PE acrylated-g-PP ·≈– acrylated-g-PE °—∫øî≈å¡™π‘¥∑’Ë

‰¡àºà“π°“√°√“øµå

«‘∏’°“√»÷°…“

1. «‘∏’°“√‡µ√’¬¡µ—«Õ¬à“ß

°“√‡µ√’¬¡µ—«Õ¬à“ßøî≈å¡∑”‚¥¬‡™Á¥µ—«Õ¬à“ßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈’‚æ√æ‘≈’π„Àâ –Õ“¥ ®“°π—Èππ”¡“

µ—¥¢π“¥§«“¡°«â“ß 2 ‡´πµ‘‡¡µ√ ¬“« 3 ‡´πµ‘‡¡µ√ Õ¬à“ß≈– 4 µ—«Õ¬à“ß ®“°π—Èππ”·ºàπøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π 1 µ—«Õ¬à“ß

‰ª„ à„π™ÿ¥Õÿª°√≥å√’ø≈—°´å ‚¥¬‡µ‘¡ “√≈–≈“¬‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å °√¥Õ–§√‘≈‘§·≈–‚æ≈‘‰«π‘≈Õ–´‘‡µµ ∑”°“√

√’ø≈—°´å∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 4 ™—Ë«‚¡ß ‚¥¬„Àâ·°ä ‰π‚µ√‡®πºà“π‡¢â“‰ª„πªØ‘°‘√‘¬“µ≈Õ¥‡«≈“

À≈—ß®“°π—Èππ”øî≈å¡¡“Õ∫·Àâß ∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡ ’́¬ 

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π SDU Res J 1(1) : Jan - Dec 2008

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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2. °“√»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°“√°√“øµåøî≈å¡¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å (AOCS Official Method 1d-92 (1997)

2.1 ‡ªÕ√å‡´Áπµå‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å

µ—¥·ºàπøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π¢π“¥‡¥’¬«°—π°—∫¢âÕ 1. ®”π«π 4 µ—«Õ¬à“ß π”·ºàπøî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π

1 µ—«Õ¬à“ß ‰ª™ÿ∫≈ß„π “√≈–≈“¬º ¡∑’Ëª√–°Õ∫¥â«¬‚∑≈ŸÕ’π 0.05% w/v ‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å·≈– 1.0% w/v

æÕ≈‘‰«π‘≈Õ– ‘́‡µµπ”‰ªÕ∫„Àâ·Àâß·≈–π”‰ª™—ËßπÈ”Àπ—° ∑”°“√√’ø≈—° ǻ¥â«¬°√¥¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å‡¢â¡¢âπ√âÕ¬≈– 5.0

‚¥¬πÈ”Àπ—° ∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ‚¥¬„Àâ·°ä ‰π‚µ√‡®πºà“π‡¢â“‰ª„πªØ‘°‘√‘¬“µ≈Õ¥‡«≈“

π”·ºàπøî≈å¡¡“≈â“ßπÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 40 Õß»“‡´≈‡´’¬ ·≈–Õ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬  ™—ËßπÈ”Àπ—°·ºàπøî≈å¡

‡¡◊ËÕ∑”§√∫ 4 µ—«Õ¬à“ß ·≈â«∑”°“√‡ª≈’Ë¬π‡ªÕ√å‡´Áπµå‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å‡ªìπ 0.10 0.15 0.20 0.25 ·≈– 0.30% w/v

µ“¡≈”¥—∫ §”π«≥√âÕ¬≈–°“√°√“øµå ®“°π—Èπ‡ª≈’Ë¬π™π‘¥¢Õßøî≈å¡‡ªìπæÕ≈‘‚æ√æ‘≈’π∑”°“√∑¥≈Õß È́”Õ’° 3 È́”

2.2. °“√À“§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡¢Õß¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

‡µ√’¬¡µ—«Õ¬à“ßøî≈å¡∑—Èß 2 ™π‘¥ ‡µ√’¬¡«‘∏’‡¥’¬«°—π°—∫¢âÕ 2.1 ™—ËßπÈ”Àπ—°·ºàπøî≈å¡ ‡¡◊ËÕ∑”§√∫ 4 µ—«Õ¬à“ß

·≈â«∑”°“√‡ª≈’Ë¬π§«“¡‡¢â¡¢âπ¢Õß¡“‡≈Õ‘°·Õπ‰Œ‰¥√¥å‡ªìπ√âÕ¬≈– 10.0 ·≈– 15.0 πÈ”Àπ—°µàÕª√‘¡“µ√ µ“¡≈”¥—∫

§”π«≥‡ªÕ√å‡´Áπµå°√“øµå‡æ◊ËÕÀ“‡ªÕ√å‡ Á́πµå¡“‡≈Õ‘°·Õπ‰Œ‰¥√¥å ®“°π—Èπ‡ª≈’Ë¬π™π‘¥¢Õßøî≈å¡‡ªìπæÕ≈‘‚æ√æ‘≈’π

2.3 ‡«≈“·≈–Õÿ≥À¿Ÿ¡‘∑’Ë„™â„π°√“øµå‚§æÕ≈‘‡¡Õ√å

µ—¥‡µ√’¬¡µ—«Õ¬à“ßøî≈å¡∑—Èß 2 ™π‘¥ ‡µ√’¬¡«‘∏’‡¥’¬«°—π°—∫¢âÕ 2.1 ‰ª·ºàπøî≈å¡∑—Èß 2 ™π‘¥™ÿ∫≈ß„π “√≈–≈“¬

º ¡∑’Ëª√–°Õ∫¥â«¬‚∑≈ŸÕ’π  “√≈–≈“¬‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å ·≈–æÕ≈‘‰«π‘≈Õ– ‘́‡µµ‡¢â¡¢âπ √âÕ¬≈–1 πÈ”Àπ—°µàÕª√‘¡“µ√

Õ∫„Àâ·Àâß·≈–π”‰ª™—ËßπÈ”Àπ—° ∑”°“√√’ø≈—° ǻ°—∫‡ªÕ√å‡´Áπµå¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å ∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡ ’́¬  ‡ªìπ

‡«≈“ 2 ™—Ë«‚¡ß ‚¥¬„Àâ·°ä ‰π‚µ√‡®πºà“π‡¢â“‰ª„πªØ‘°‘√‘¬“µ≈Õ¥‡«≈“ π”·ºàπøî≈å¡¡“≈â“ßπÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 40 Õß»“

‡´≈‡´’¬ ·≈–Õ∫·Àâß ∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡ ’́¬  ™—ËßπÈ”Àπ—°·ºàπøî≈å¡‡¡◊ËÕ∑”§√∫ 4 µ—«Õ¬à“ß ·≈â«∑”°“√‡ª≈’Ë¬π‡«≈“

∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å‡ªìπ 4 6 8 10 ·≈– 12 ™—Ë«‚¡ß µ“¡≈”¥—∫ §”π«≥√âÕ¬≈–°“√°√“øµå ‡æ◊ËÕÀ“‡«≈“∑’Ë

‡À¡“– ¡„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å °“√∑¥≈Õß È́”‚¥¬‡ª≈’Ë¬π™π‘¥¢Õßøî≈å¡‡ªìπæÕ≈‘‚æ√æ‘≈’π ‡µ√’¬¡µ—«Õ¬à“ß‡™àπ‡¥’¬«°—π

‚¥¬∑”°“√∑¥≈Õß∑’Ë‡«≈“§ß∑’Ë Õÿ≥À¿Ÿ¡‘∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å‡ªìπ 80 ·≈– 90 Õß»“‡´≈‡´’¬  µ“¡≈”¥—∫

∑”°“√∑¥≈Õß‚¥¬‡ª≈’Ë¬π™π‘¥¢Õßøî≈å¡‡ªìπæÕ≈‘‚æ√æ‘≈’π

2.4 °“√°√“øµå¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å≈ß∫π·ºàπøî≈å¡

µ—¥‡µ√’¬¡µ—«Õ¬à“ßøî≈å¡∑—Èß 2 ™π‘¥ ‡µ√’¬¡«‘∏’‡¥’¬«°—π°—∫¢âÕ 2.1‚¥¬„Àâ·°ä ‰π‚µ√‡®πºà“π‡¢â“‰ª„πªØ‘°‘√‘¬“

µ≈Õ¥‡«≈“ π”·ºàπøî≈å¡¡“≈â“ßπÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 40 Õß»“‡´≈‡ ’́¬ ·≈–Õ∫·Àâß ∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡ ’́¬  ™—ËßπÈ”Àπ—°

·ºàπøî≈å¡ ·≈â«§”π«≥‡ªÕ√å‡ Á́πµå°√“øµå ‡¡◊ËÕ∑”§√∫ 6 µ—«Õ¬à“ß ∑”°“√∑¥≈Õß È́”‚¥¬‡ª≈’Ë¬π™π‘¥¢Õßøî≈å¡‡ªìπæÕ≈‘‚æ√æ‘≈’π

·≈–π”‰ªµ√«®¥ŸÀ¡Ÿàøíß°å™—π¥â«¬‡§√◊ËÕß Fourier Transform Infrared Spectrometer (FT-IR)

3. °“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘°‡¢â¡¢âπ√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° ∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡´’¬  ≈ß∫πº‘«Àπâ“

¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π ·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π

µ—¥·ºàπøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π§«“¡Àπ“·πàπµË” ¢π“¥°«â“ß 2 ‡´πµ‘‡¡µ√ ¬“« 3.5 ‡´πµ‘‡¡µ√ ®”π«π 6 µ—«Õ¬à“ß

·≈–π”‰ª™—ËßπÈ”Àπ—° π”·ºàπøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π§«“¡Àπ“·πàπµË” 1 µ—«Õ¬à“ß ‰ª™ÿ∫‚¥¬°“√®ÿà¡·≈â«‡Õ“ÕÕ°∑—π∑’„π

SDU Res J 1(1) : Jan - Dec 2008 °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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 “√≈–≈“¬º ¡∑’Ëª√–°Õ∫¥â«¬‚∑≈ŸÕ’π 0.5% ‚¥¬πÈ”Àπ—° ‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å æÕ≈‘‰«π‘≈ Õ–´‘‡µµ √âÕ¬≈– 1

πÈ”Àπ—°µàÕª√‘¡“µ√ ∑”°“√√’ø≈—° ǻ°—∫ 25% ‚¥¬πÈ”Àπ—°°√¥Õ–§√‘≈‘°∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 4 ™—Ë«‚¡ß

‚¥¬„Àâ·°ä ‰π‚µ√‡®πºà“π‡¢â“‰ª„πªØ‘°‘√‘¬“µ≈Õ¥‡«≈“ π”øî≈å¡∑’Ë‰¥â≈â“ßπÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 40 Õß»“‡´≈‡´’¬  ·≈–Õ∫·Àâß∑’Ë

Õÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬  ™—ËßπÈ”Àπ—° ·≈â«π”‰ªµ√«®¥Ÿ‚§√ß √â“ß¥â«¬ ‡§√◊ËÕßøŸ√‘‡ÕÕ√å∑√“π øÕ√å¡Õ‘πø√“‡√¥ ‡ª°

‚∑√¡‘‡µÕ√å ‡¡◊ËÕ∑”§√∫ 6 µ—«Õ¬à“ß ·≈â«„Àâ‡ª≈’Ë¬πµ—«Õ¬à“ß‡ªìπøî≈å¡æÕ≈‘‚æ√æ‘≈’π

4. °“√°√“øµå¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å ∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡ ’́¬  ≈ß∫πº‘«øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π ·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π

‡µ√’¬¡µ—«Õ¬à“ß‡™àπ‡¥’¬«°—π°—∫¢âÕ 2 ®”π«π 6 µ—«Õ¬à“ß ·≈–π”‰ª™—ËßπÈ”Àπ—° π”·ºàπøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

§«“¡Àπ“·πàπµË” 1 µ—«Õ¬à“ß ‰ª™ÿ∫‚¥¬°“√®ÿà¡·≈â«‡Õ“ÕÕ°∑—π∑’„π “√≈–≈“¬º ¡∑’Ëª√–°Õ∫¥â«¬‚∑≈ŸÕ’π ‡∫π‚´Õ‘≈

‡ªÕ√åÕÕ°‰´¥å‡¢â¡¢âπ√âÕ¬≈– 0.5‚¥¬πÈ”Àπ—°µàÕª√‘¡“µ√ æÕ≈‘‰«π‘≈Õ–´‘‡µµ‡¢â¡¢âπ√âÕ¬≈– 1.0 ‚¥¬πÈ”Àπ—°µàÕª√‘¡“µ√

∑”°“√√’ø≈—°´å¥—«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å‡¢â¡¢âπ√âÕ¬≈– 5 ‚¥¬πÈ”Àπ—°∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 4 ™—Ë«‚¡ß

‚¥¬„Àâ·°ä ‰π‚µ√‡®πºà“π‡¢â“‰ª„πªØ‘°‘√‘¬“µ≈Õ¥‡«≈“ π”øî≈å¡¡“≈â“ßπÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 40 Õß»“‡´≈‡ ’́¬  ·≈–Õ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘

30 Õß»“‡´≈‡ ’́¬  ™—ËßπÈ”Àπ—°·≈â«π”‰ªµ√«®¥Ÿ‚§√ß √â“ß¥â«¬‡§√◊ËÕß Fourier transform Infrared Spectrometer (FT-IR)

‡¡◊ËÕ∑”°“√∑¥≈Õß´È”§√∫ 6 µ—«Õ¬à“ß·≈â« „Àâ∑”°“√∑¥≈Õß´È”Õ’°§√—Èß‚¥¬„π¢—ÈπµÕπµ“¡¢âÕ∑’Ë 3.4.3 ‚¥¬‡ª≈’Ë¬π‡ªìπ

√âÕ¬≈– 10 15 20 25 ‚¥¬πÈ”Àπ—°¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å ‡¡◊ËÕ∑”§√∫ 6 µ—«Õ¬à“ß ·≈â«„Àâ‡ª≈’Ë¬πµ—«Õ¬à“ß‡ªìπøî≈å¡æÕ≈‘‚æ√æ‘≈’π

5. °√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́‡ªÕ√åÕÕ°‰´¥å≈ß∫π·ºàπøî≈å¡

‡µ√’¬¡ “√≈–≈“¬∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́‡ªÕ√åÕÕ°‰´¥å‡¢â¡¢âπ√âÕ¬≈– 5 ‚¥¬πÈ”Àπ—°µàÕª√‘¡“µ√ π”·ºàπøî≈å¡

µ—«Õ¬à“ß∑’Ë‰¥â®“°¢âÕ∑’Ë 1 ∑”°“√ √’ø≈—° ǻ°—∫ “√≈–≈“¬∫‘ Õ–¡‘‚π‚ææ√Õ° ’́‡ªÕ√åÕÕ°‰´¥å ∑’ËÕÿ≥À¿Ÿ¡‘ 60 Õß»“‡´≈‡ ’́¬ 

‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ‚¥¬„Àâ·°ä ‰π‚µ√‡®πºà“π‡¢â“‰ª„πªØ‘°‘√‘¬“µ≈Õ¥‡«≈“ π”·ºàπøî≈å¡¡“≈â“ßπÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 40 Õß»“

‡´≈‡´’¬  ®“°π—Èππ”‰ªÕ∫„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬  ™—ËßπÈ”Àπ—°·ºàπøî≈å¡ §”π«≥‡ªÕ√å‡´Áπµå°√“øµå

‡¡◊ËÕ∑”§√∫ 6 µ—«Õ¬à“ß ®“°π—Èπ‡ª≈’Ë¬π™π‘¥¢Õßøî≈å¡‡ªìπæÕ≈‘‚æ√æ‘≈’π π”‰ªµ√«®¥ŸÀ¡Ÿàøíß°å™—π¥â«¬ Fourier transform

Infrared Spectrometer (FT-IR) ·≈–π”‰ª àÕßºà“π‡§√◊ËÕß Scanning Electron Microscope ‡æ◊ËÕ —ß‡°µ≈—°…≥–æ◊Èπ∑’Ëº‘«

¢Õß·ºàπøî≈å¡

6. °“√µ√«® Õ∫≈—°…≥–º‘«Àπâ“¢Õßøî≈å¡

π”·ºàπøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–·ºàπøî≈å¡æÕ‚æ√æ‘≈’π®”π«π 6 µ—«Õ¬à“ß‰ªµ√«® Õ∫¥â«¬‡§√◊ËÕß Scanning

Electron Microscope (SEM)

7. °“√∑¥ Õ∫°“√µâ“π·∫§∑’‡√’¬

π”øî≈å¡∑’Ëºà“π°“√°√“øµå¡“∑¥ Õ∫°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬‡ª√’¬∫‡∑’¬∫°—∫øî≈å¡∑’Ë‰¡àºà“π°“√°√“øµå¥â«¬

bisamino (propoxy) peroxide ‚¥¬«‘∏’ disc method

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π SDU Res J 1(1) : Jan - Dec 2008

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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º≈°“√»÷°…“

1. °“√À“ ¿“«–∑’Ë‡À¡“– ¡„π°“√°√“øµå≈ß∫πøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π

1.1 §«“¡‡¢â¡¢âπ‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å

∑”°“√À“§«“¡‡¢â¡¢âπ¢Õß‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å∑’Ë‡À¡“– ¡„π°“√°√“øµå¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

≈ß∫πøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π‡‡≈–æÕ≈‘‚æ√æ‘≈’π ∑”°“√∑¥≈Õß‚¥¬„™â¡“‡≈Õ‘° ·Õπ‰Õ‰¥√¥å §«“¡‡¢â¡¢âπ√âÕ¬≈– 5.0

‚¥¬πÈ”Àπ—°µàÕª√‘¡“µ√ ‡«≈“∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å 2 ™—Ë«‚¡ß‡‡≈–Õÿ≥À¿Ÿ¡‘∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å

80 Õß»“‡´≈‡´’¬  º≈°“√∑¥≈Õß· ¥ß¥—ßµ“√“ß∑’Ë 1

®“°µ“√“ß∑’Ë 1 æ∫«à“‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.10 πÈ”Àπ—°µàÕª√‘¡“µ√ ∑”„Àâøî≈å¡

™π‘¥æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π¡’√âÕ¬≈–°“√°√“øµå Ÿß ÿ¥ §◊Õ 1.10 ·≈– 1.42 µ“¡≈”¥—∫ ‚¥¬æ∫«à“ ∂â“§«“¡‡¢â¡¢âπ¢Õß

‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å¡“°°«à“√âÕ¬≈– 0.10 πÈ”Àπ—°µàÕª√‘¡“µ√ √âÕ¬≈–°“√°√“øµåøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π ·≈–æÕ≈‘‚æ√æ‘≈’π≈¥≈ß

∑’Ë‡ªìπ‡™àππ’È‡π◊ËÕß¡“®“°‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å‡‡µ°µ—«‡ªìπ “√Õπÿ¡Ÿ≈Õ‘ √–‰¥â¡“°Õ“®∑”„Àâ‡°‘¥°“√√«¡µ—«°—π‡Õß¢Õß

free-radical ·≈– free-radical ‡À≈à“π’ÈÕ“®√«¡µ—«°—∫¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å ∑”„Àâ¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å∂Ÿ°°√“øµå≈ß∫π

øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π≈¥≈ß ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√âÕ¬≈–¢Õß°“√°√“øµå¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–

æÕ≈‘‚æ√æ‘≈’π æ∫«à“øî≈å¡æÕ≈‘‚æ√æ‘≈’π¡’√âÕ¬≈–°“√°√“øµå Ÿß°«à“øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π ‡π◊ËÕß®“°øî≈å¡æÕ≈‘‚æ√æ‘≈’π‡ªìπ

§“√å∫Õπ∑ÿµ‘¬¿Ÿ¡‘∑”„Àâ¡’§«“¡«àÕß‰«„π°“√∑”ªØ‘°‘√‘¬“ ·≈–¡’§«“¡‡ ∂’¬√¡“°°«à“øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π∑’Ë‡ªìπ§“√å∫Õπª∞¡¿Ÿ¡‘

¥—ßπ—Èπ§«“¡‡¢â¡¢âπ¢Õß‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å∑’Ë‡À¡“– ¡„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å §◊Õ √âÕ¬≈– 0.10 πÈ”Àπ—°µàÕª√‘¡“µ√

´÷Ëß∑”„Àâ√âÕ¬≈–°“√°√“øµåøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π∑’Ë°√“øµå¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å¡’§à“ Ÿß ÿ¥

1.2 §«“¡‡¢â¡¢âπ¢Õß¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

∑”°“√À“§«“¡‡¢â¡¢âπ¢Õß¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å∑’Ë‡À¡“– ¡„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å¢Õßøî≈å¡

æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π∑”°“√∑¥≈Õß‚¥¬„™â‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.10 πÈ”Àπ—°µàÕª√‘¡“µ√

∑”°“√À“§«“¡‡¢â¡¢âπ¢Õß¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å∑’Ë‡À¡“– ¡„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–

æÕ≈‘‚æ√æ‘≈’π∑”°“√∑¥≈Õß‚¥¬„™â‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.10 πÈ”Àπ—°µàÕª√‘¡“µ√ ‚¥¬„™â ¿“«–

°“√∑¥≈ÕßÕ◊ËπÊ ‡À¡◊Õπ°—π º≈°“√∑¥≈Õß· ¥ß¥—ßµ“√“ß∑’Ë 2

µ“√“ß∑’Ë 1 º≈°“√À“§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡¢Õß‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å„π°“√°√“øµåøî≈å¡

§«“¡‡¢â¡¢âπ¢Õß‡∫π‡∫π‚´Õ‘≈ √âÕ¬≈–°“√°√“øµå

‡ªÕ√åÕÕ°‰´¥å (%w/v) øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π øî≈å¡æÕ≈‘‚æ√æ‘≈’π

0.05 0.73 ± 0.0026 1.00 ± 0.0005

0.10 1.10 ± 0.0020 1.42 ± 0.0012

0.15 0.64 ± 0.0014 1.11 ± 0.0022

0.20 0.60 ± 0.0019 0.77 ± 0.0035

0.25 0.53 ± 0.00023 0.67 ± 0.00040

SDU Res J 1(1) : Jan - Dec 2008 °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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µ“√“ß∑’Ë 2 º≈°“√À“§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡¢Õß§«“¡‡¢â¡¢âπ¢Õß¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å „π°“√°√“øµåøî≈å¡

§«“¡‡¢â¡¢âπ¢Õß¡“‡≈Õ‘° √âÕ¬≈–°“√°√“øµå

·Õπ‰Œ‰¥√¥å (%w/v) øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π øî≈å¡æÕ≈‘‚æ√æ‘≈’π

0.00 1.10 ± 0.025 1.42 ± 0.008

5.00 1.42 ± 0.028 2.21 ± 0.005

10.00 1.00 ± 0.005 2.48 ± 0.012

15.00 1.66 ± 0.017 3.92 ± 0.004

20.00 1.85 ± 0.008 3.91 ± 0.004

25.00 3.66 ± 0.020 3.96 ± 0.001

30.00 3.66 ± 0.019 3.96 ± 0.001

35.00 3.66 ± 0.002 3.94 ± 0.003

40.00 3.66 ± 0.007 3.94 ± 0.019

45.00 3.66 ± 0.009 3.96 ± 0.001

50.00 3.06 ± 0.012 3.96 ± 0.008

®“°µ“√“ß∑’Ë 2 ∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ æ∫«à“§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡¢Õß§«“¡‡¢â¡¢âπ¢Õß¡“‡≈Õ‘°

·Õπ‰Œ‰¥√¥å√âÕ¬≈– 25 „Àâ√âÕ¬≈–°“√°√“øµå Ÿß∑’Ë ÿ¥‚¥¬øî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π√âÕ¬≈–°“√°√“øµå‡∑à“°—∫ 3.66 ·≈–

øî≈å¡æÕ≈‘‚æ√æ‘≈’π¡’√âÕ¬≈–°“√°√“øµå‡∑à“°—∫ 3.96 µ“¡≈”¥—∫

1.3 ‡«≈“∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å

∑”°“√À“‡«≈“∑’Ë‡À¡“– ¡„™â„π°“√°√“øµå¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å≈ß∫πøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈– æÕ≈‘‚æ√æ‘≈’π

∑”°“√∑¥≈Õß‚¥¬„™â‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ 0.10% w/v  “√≈–≈“¬°√¥¡“‡≈Õ‘°·Õπ‰Œ‰¥√¥å§«“¡‡¢â¡¢âπ

25.0% ‚¥¬πÈ”Àπ—°µàÕª√‘¡“µ√ º≈°“√∑¥≈Õß‡‡ ¥ß¥—ßµ“√“ß∑’Ë 3

µ“√“ß∑’Ë 3 º≈°“√À“‡«≈“∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å

‡«≈“ √âÕ¬≈–°“√°√“øµå

(™—Ë«‚¡ß) øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π øî≈å¡æÕ≈‘‚æ√æ‘≈’π

2 2.22 ± 0.015 2.63 ± 0.002

4 1.21 ± 0.008 1.54 ± 0.002

6 1.03 ± 0.011 1.29 ± 0.011

8 0.79 ± 0.001 1.00 ± 0.016

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π SDU Res J 1(1) : Jan - Dec 2008

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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®“°µ“√“ß∑’Ë 3 æ∫«à“‡«≈“∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å 2 ™—Ë«‚¡ß øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π

„Àâ√âÕ¬≈–°“√°√“øµå Ÿß ÿ¥ §◊Õ 2.22 ‡‡≈– 2.63 µ“¡≈”¥—∫·≈–æ∫«à“∂â“‡«≈“∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å¡“°°«à“

2 ™—Ë«‚¡ß √âÕ¬≈–°“√°√“øµåøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π≈¥≈ß ∑—Èßπ’È‡π◊ËÕß®“°‡Àµÿº≈∑’Ë “√‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å

‡°‘¥°“√‡‡µ°µ—«À¡¥‡‡≈â« ∑”„Àâ¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å∂Ÿ°°√“øµå≈ß∫πøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈– æÕ≈‘‚æ√æ‘≈’π≈¥≈ß·≈–‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫√âÕ¬≈–°“√°√“øµå¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’πæ∫«à“øî≈å¡æÕ≈‘‚æ√æ‘≈’π¡’√âÕ¬≈–°“√°√“øµå

 Ÿß°«à“øî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π

1.4 Õÿ≥À¿Ÿ¡‘∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å

∑”°“√À“Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡„™â„π°“√°√“øµå¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å≈ß∫πøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–

æÕ≈‘‚æ√æ‘≈’π ∑”°“√∑¥≈Õß‚¥¬„™â‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.10 ‚¥¬πÈ”Àπ—°µàÕª√‘¡“µ√ §«“¡‡¢â¡¢âπ

¢Õß¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å 15.0 %‚¥¬πÈ”Àπ—°µàÕª√‘¡“µ√ ·≈–‡«≈“∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å 2 ™—Ë«‚¡ß º≈°“√

∑¥≈Õß‡‡ ¥ß¥—ßµ“√“ß∑’Ë 4

®“°°“√∑¥≈Õß æ∫«à“ Õÿ≥À¿Ÿ¡‘∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å∑’Ë‡À¡“– ¡§◊Õ 80 Õß»“‡´≈‡´’¬ 

øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π¡’√âÕ¬≈–°“√°√“øµå Ÿß ÿ¥ §◊Õ 2.22 ·≈– 2.63 µ“¡≈”¥—∫ ‚¥¬æ∫«à“∂â“Õÿ≥À¿Ÿ¡‘

∑’Ë„™â„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å Ÿß°«à“ 80 Õß»“‡´≈‡ ’́¬ „Àâ√âÕ¬≈–°“√°√“øµåøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π≈¥≈ß

µ“√“ß∑’Ë 4 º≈°“√À“Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡„π°“√°√“øµå‚§æÕ≈‘‡¡Õ√å

Õÿ≥À¿Ÿ¡‘ √âÕ¬≈–°“√°√“øµå

( ÌC) øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π øî≈å¡æÕ≈‘‚æ√æ‘≈’π

60 0.59 ± 0.0002 1.31 ± 0.0005

70 0.72 ± 0.0012 1.43 ± 0.0008

80 2.22 ± 0.0018 2.63 ± 0.0002

90 0.45 ± 0.0004 1.21 ± 0.0015

100 0.63 ± 0.0011 1.08 ± 0.0005

SDU Res J 1(1) : Jan - Dec 2008 °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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2. ‡ª√’¬∫‡∑’¬∫√âÕ¬≈–°“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘°‡¢â¡¢âπ√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—°·≈–°√¥¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

‡¢â¡¢âπ√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° ∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡´’¬  ‡«≈“ 2 ™—Ë«‚¡ß ≈ß∫πº‘«øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡

æÕ≈‘‚æ√æ‘≈’π

2.1 √âÕ¬≈–°“√°√“øµå ¥â«¬°√¥Õ–§√‘≈‘°‡¢â¡¢âπ√âÕ¬≈– 25 ∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡ ’́¬  ‡«≈“ 2 ™—Ë«‚¡ß

≈ß∫πº‘«øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π

µ“√“ß∑’Ë 5 √âÕ¬≈–°“√°√“øµåøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π°√¥Õ–§√‘≈‘°‡¢â¡¢âπ√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—°

™π‘¥øî≈å¡ πÈ”Àπ—°øî≈å¡‡√‘Ë¡µâπ (g)
πÈ”Àπ—°øî≈å¡À≈—ß°“√°√“øµå √âÕ¬≈–°“√°√“øµå

acrylic acid (g) acrylic acid ± SD

æÕ≈‘‡Õ∑∏‘≈’π 0.0320 0.0335 5.68 ± 0.18

æÕ≈‘‚æ√æ‘≈’π 0.0253 0.0278 9.88 ± 0.33

®“°µ“√“ß∑’Ë 5 ∑”°“√°√“øµåøî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π¥â«¬°√¥Õ–§√‘≈‘°‡¢â¡¢âπ

√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—°µàÕª√‘¡“µ√ æ∫«à“√âÕ¬≈–°“√°√“øµå¡ÕπÕ‡¡Õ√åøî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π‡∑à“°—∫

9.88 ± 0.33 ·≈– 5.68 ± 0.18 µ“¡≈”¥—∫ °“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘°≈ß∫πøî≈å¡·µà≈–™π‘¥ ®–‰¥â√âÕ¬≈–°“√°√“øµå

·µ°µà“ß°—π ®“°°“√∑¥≈Õß√âÕ¬≈–¢Õß°“√°√“øµå≈ß∫πº‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π„Àâ√âÕ¬≈–„π°“√°√“øµå Ÿß

°«à“øî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π ∑—Èßπ’È‡π◊ËÕß¡“®“°øî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π‡ªìπ‰Œ‚¥√§“√å∫Õπ·∫∫∑ÿµ‘¬¿Ÿ¡‘  à«πøî≈å¡

æÕ≈‘‡Õ∑∏‘≈’π‡ªìπ‰Œ‚¥√§“√å∫Õπ·∫∫ª∞¡¿Ÿ¡‘∑”„Àâ¡’§«“¡«àÕß‰«„π°“√∑”ªØ‘°‘√‘¬“¡“°°«à“øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–

∑”°“√µ√«® Õ∫À¡Ÿàøíß°å™—π¥â«¬‡∑§π‘§Õ‘πø“‡√¥  ‡ª°‚µ√ ‚°ªï ¥—ßµ“√“ß∑’Ë 2

µ“√“ß∑’Ë 6 ‡≈¢§≈◊Ëπ¢Õß°“√¥Ÿ¥°≈◊π√—ß ’Õ‘πø√“‡√¥¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π¥â«¬°√¥Õ–§√‘≈‘°‡¢â¡¢âπ√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—°

æ—π∏–·≈–°“√ —Ëπ ™π‘¥¢Õß “√ª√–°Õ∫ ‡≈¢§≈◊Ëπ (cm
-1
) µ“¡∑ƒ…Æ’ ‡≈¢§≈◊Ëπ (cm

-1
)

O-H stretching Carboxylic acid 3500-2500 3195 ·≈– 2656

C=O stretching Carboxylic acid 1750-1700 1737

C-O stretching Carboxylic acid 1300-1200 1241

®“°°“√µ√«® Õ∫øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘°√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° ¥â«¬‡§√◊ËÕß

FT-IR æ∫«à“∑’Ë‡≈¢§≈◊Ëπ∑’Ë 3195 ·≈– 2656 ‡ªìπæ—π∏–·≈–°“√ —Ëπ¢Õß O-H stretching ¢Õß°√¥§“√å∫Õ°´‘≈‘°

∑’Ë‡≈¢§≈◊Ëπ 1737 ‡ªìπæ—π∏–·≈–°“√ —Ëπ¢Õß C=O stretching ¢Õß°√¥§“√å∫Õ°´‘≈‘°∑’Ë‡≈¢§≈◊Ëπ∑’Ë 1241 ‡ªìπæ—π∏–·≈–

°“√ —Ëπ¢Õß C-O stretching ¢Õß°√¥§“√å∫Õ° ‘́≈‘° ÷́Ëß„Àâº≈„π∑”πÕß‡¥’¬«°—π°—∫ Nakason ·≈–§≥– (2004)

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π SDU Res J 1(1) : Jan - Dec 2008

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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¿“æ∑’Ë 1 ‡ª√’¬∫‡∑’¬∫º≈°“√°√“øµåøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π¥â«¬°√¥Õ–§√‘≈‘°‡¢â¡¢âπ√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—°

¿“æ∑’Ë 1 °

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

¿“æ∑’Ë 1 ¢

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡æÕ≈‘‚æ√æ‘≈’π

¿“æ∑’Ë 1 §

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π∑’Ë°√“øµå

¥â«¬ 25% w/w acrylic acid

¿“æ∑’Ë 1 ß

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡æÕ≈‘‚æ√æ‘≈’π∑’Ë°√“øµå

¥â«¬ 25 % w/w acrylic acid

µ“√“ß∑’Ë 7 ‡≈¢§≈◊Ëπ¢Õß°“√¥Ÿ¥°≈◊π√—ß ’Õ‘πø√“‡√¥¢Õßøî≈å¡æÕ≈‘‚æ√æ‘≈’π¥â«¬°√¥Õ–§√‘≈‘§‡¢â¡¢âπ √âÕ¬≈– 25 ‚¥¬πÈ”Àπ—°

æ—π∏–·≈–°“√ —Ëπ ™π‘¥¢Õß “√ª√–°Õ∫ ‡≈¢§≈◊Ëπ (cm
-1
) µ“¡∑ƒ…Æ’ ‡≈¢§≈◊Ëπ (cm

-1
)

O-H stretching Carboxylic acid 3500-2500 3188 ·≈– 2581

C=O stretching Carboxylic acid 1750-1700 1737

C-O stretching Carboxylic acid 1300-1200 1241

SDU Res J 1(1) : Jan - Dec 2008 °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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®“°°“√µ√«® Õ∫øî≈å¡æÕ≈‘‚æ√æ‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘°√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° ¥â«¬‡§√◊ËÕß

FT-IR æ∫«à“∑’Ë‡≈¢§≈◊Ëπ∑’Ë 3188 ·≈– 2581 ‡ªìπæ—π∏–·≈–°“√ —Ëπ¢Õß O-H stretching ¢Õß°√¥§“√å∫Õ°´‘≈‘°∑’Ë‡≈¢§≈◊Ëπ

1737 ‡ªìπæ—π∏–·≈–°“√ —Ëπ¢Õß C=O stretching ¢Õß°√¥§“√å∫Õ°´‘≈‘°∑’Ë‡≈¢§≈◊Ëπ∑’Ë 1241 ‡ªìπæ—π∏–·≈–°“√ —Ëπ¢Õß

C-O stretching ¢Õß°√¥§“√å∫Õ° ‘́≈‘°

2.2 »÷°…“√âÕ¬≈–°“√°√“øµå√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—°°√¥¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡ ’́¬ 

‡«≈“ 2 ™—Ë«‚¡ß ≈ß∫πº‘«øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π

µ“√“ß∑’Ë 8 √âÕ¬≈–°“√°√“øµåøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π¥â«¬ 25% w/w ‚¥¬πÈ”Àπ—°¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

™π‘¥øî≈å¡ πÈ”Àπ—°øî≈å¡‡√‘Ë¡µâπ (g)
πÈ”Àπ—°øî≈å¡À≈—ß°“√°√“øµå √âÕ¬≈–°“√°√“øµå

¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å (g) acrylic acid ± SD

æÕ≈‘‡Õ∑∏‘≈’π 0.0322 0.0332 3.11 ± 0.03

æÕ≈‘‚æ√æ‘≈’π 0.0222 0.0231 4.05 ± 0.07

®“°µ“√“ß∑’Ë 8 ∑”°“√°√“øµåøî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

25%‚¥¬πÈ”Àπ—° æ∫«à“√âÕ¬≈–°“√°√“øµå¡ÕπÕ‡¡Õ√åøî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π·≈– æÕ≈‘‡Õ∑∏‘≈’π‡∑à“°—∫ 3.11 ± 0.03 ·≈–

4.05 ± 0.07 µ“¡≈”¥—∫ °“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘°≈ß∫πøî≈å¡·µà≈–™π‘¥ ®–‰¥â‡ªÕ√å‡ Á́πµå°√“øµå·µ°µà“ß°—π ®“°°“√

∑¥≈Õß‡ªÕ√å‡ Á́πµå°“√°√“øµå≈ß∫πº‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π„Àâ‡ªÕ√å‡ Á́πµå°√“øµå Ÿß°«à“øî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π

∑—Èßπ’È‡π◊ËÕß¡“®“°øî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π‡ªìπ‰Œ‚¥√§“√å∫Õπ·∫∫∑ÿµ‘¬¿Ÿ¡‘  à«πøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π‡ªìπ‰Œ‚¥√§“√å∫Õπ

·∫∫ª∞¡¿Ÿ¡‘∑”„Àâ¡’§«“¡«àÕß‰«„π°“√∑”ªØ‘°‘√‘¬“¡“°°«à“øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–π”‰ªµ√«® Õ∫À¡Ÿàøíß°å™—π¥â«¬

‡∑§π‘§Õ‘πø“‡√¥  ‡ª°‚µ√ ‚°ªï

3. °“√»÷°…“≈—°…≥–¢Õßøî≈å¡∑’Ëºà“π°√“øµå¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å¥â«¬‡∑§π‘§ Õ‘πø√“‡√¥  ‡ª§‚µ√ ‚°ªï

3.1 °“√»÷°…“≈—°…≥–¢Õßøî≈å¡∑’Ëºà“π°√“øµå¥â«¬°√¥Õ–§√‘≈‘°¥â«¬‡∑§π‘§Õ‘πø√“‡√¥  ‡ª§‚µ√ ‚°ªï

®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√°√“øµåøî≈å¡∑—Èß Õß™π‘¥¥â«¬°√¥¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å‡¢â¡¢âπ√âÕ¬≈– 25

‚¥¬πÈ”Àπ—° π”‰ª»÷°…“≈—°…≥–¢Õßøî≈å¡∑’Ëºà“π°√“øµå¥â«¬‡∑§π‘§Õ‘πø√“‡√¥  ‡ª§‚µ√ ‚°ªï · ¥ßº≈°“√µ√«® Õ∫

À¡Ÿàøíß°å™—π∑’Ë‰¡à‰¥âºà“π°“√°√“øµå„¥Ê · ¥ßº≈¥—ß¿“æ∑’Ë 2

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π SDU Res J 1(1) : Jan - Dec 2008

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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¿“æ∑’Ë 2 ‡ª√’¬∫‡∑’¬∫º≈°“√°√“øµåøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å‡¢â¡¢âπ √âÕ¬≈– 25

‚¥¬πÈ”Àπ—°

¿“æ∑’Ë 2°

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

¿“æ∑’Ë 2¢

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡æÕ≈‘‚æ√æ‘≈’π

¿“æ∑’Ë 2§

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π∑’Ë°√“øµå

¥â«¬ 25% w/w maleic anhydride

¿“æ∑’Ë 2ß

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡æÕ≈‘‚æ√æ‘≈’π∑’Ë°√“øµå

¥â«¬ 25% w/w maleic anhydride

µ“√“ß∑’Ë 9 ‡≈¢§≈◊Ëπ¢Õß°“√¥Ÿ¥°≈◊π√—ß ’Õ‘πø√“‡√¥¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π°√¥Õ–§√‘≈‘°

æ—π∏–·≈–°“√ —Ëπ ™π‘¥¢Õß “√ª√–°Õ∫ ‡≈¢§≈◊Ëπ (cm
-1
) µ“¡∑ƒ…Æ’ ‡≈¢§≈◊Ëπ (cm

-1
)

O-H stretching Carboxylic acid 3500-2500 2663

C=O stretching Carboxylic acid 1750-1700 1737

C-O stretching Carboxylic acid 1300-1200 1241

SDU Res J 1(1) : Jan - Dec 2008 °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬



24

®“°°“√µ√«® Õ∫øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘°‡¢â¡¢âπ√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—°

¥â«¬‡§√◊ËÕß FT-IR æ∫«à“∑’Ë‡≈¢§≈◊Ëπ∑’Ë 2663 ‡ªìπæ—π∏–·≈–°“√ —Ëπ¢Õß O-H stretching ¢Õß°√¥§“√å∫Õ°´‘≈‘°∑’Ë‡≈¢§≈◊Ëπ

1737 ‡ªìπæ—π∏–·≈–°“√ —Ëπ¢Õß C=O stretching ¢Õß°√¥§“√å∫Õ°´‘≈‘° ∑’Ë‡≈¢§≈◊Ëπ 1241 ‡ªìπæ—π∏–·≈–°“√ —Ëπ¢Õß

C-O stretching ¢Õß°√¥§“√å∫Õ° ‘́≈‘°

3.2 °“√»÷°…“≈—°…≥–¢Õßøî≈å¡∑’Ëºà“π°√“øµå¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å¥â«¬‡∑§π‘§Õ‘πø√“‡√¥  ‡ª§‚µ√ ‚°ªï

µ“√“ß∑’Ë 10  ‡≈¢§≈◊Ëπ¢Õß°“√¥Ÿ¥°≈◊π√—ß ’Õ‘πø√“‡√¥¢Õßøî≈å¡æÕ≈‘‚æ√æ‘≈’π¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

æ—π∏–·≈–°“√ —Ëπ ™π‘¥¢Õß “√ª√–°Õ∫ ‡≈¢§≈◊Ëπ (cm
-1
) µ“¡∑ƒ…Æ’ ‡≈¢§≈◊Ëπ (cm

-1
)

O-H stretching Carboxylic acid 3500-2500 3192

C=O stretching Carboxylic acid 1750-1700 1736

C-O stretching Carboxylic acid 1300-1200 1254

®“°°“√µ√«® Õ∫øî≈å¡æÕ≈‘‚æ√æ‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—°

¥â«¬‡§√◊ËÕß FT-IR Spectrometer æ∫«à“∑’Ë‡≈¢§≈◊Ëπ∑’Ë 3192 ‡ªìπæ—π∏–·≈–°“√ —Ëπ¢Õß O-H stretching ¢Õß°√¥§“√å∫Õ°´‘≈‘°

∑’Ë‡≈¢§≈◊Ëπ 1736 ‡ªìπæ—π∏–·≈–°“√ —Ëπ¢Õß C=O stretching ¢Õß°√¥§“√å∫Õ°´‘≈‘° ∑’Ë‡≈¢§≈◊Ëπ 1254 ‡ªìπæ—π∏–·≈–

°“√ —Ëπ¢Õß C-O stretching ¢Õß°√¥§“√å∫Õ°´‘≈‘°®“°°“√∑¥≈Õß°“√°√“øµå¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å≈ß∫πøî≈å¡∑—Èß Õß

™π‘¥π’È„Àâº≈‰ª„π∑“ß‡¥’¬«°—π

4. °“√«‘‡§√“–Àåº‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

·≈–°√¥Õ–§√‘≈‘°¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫ àÕß°√“¥ (Scanning Electron Microscope)

4.1 º‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π ∑’Ëºà“π°“√°√“øµå¥â«¬ “√≈–≈“¬ °√¥¡“‡≈Õ‘°

·Õπ‰Œ‰¥√¥å

®“°°“√«‘‡§√“–Àåº‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·∫≈Áß§å æ∫

«à“ ≈—°…≥–æ◊Èπ∑’Ëº‘«®–¡’≈—°…≥–‡√’¬∫¢÷Èπ √Ÿæ√ÿπ¢Õßøî≈å¡≈¥≈ß ∑—Èßπ’È‡π◊ËÕß¡“®“° “¬‚ à́¢â“ß (side chain)¢ÕßæÕ≈‘‡Õ∑∏‘

≈’π·≈–æÕ≈‘‚æ√æ‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å ´÷Ëß‡ªìπÕπÿ¡Ÿ≈Õ‘ √–¢π“¥„À≠à (macroradicals)

 “¡“√∂∑”ªØ‘°‘√‘¬“°—∫∫‘ Õ–¡‘‚π (‚æ√æ√Õ°´’) ‡ªÕ√åÕÕ°‰´¥å ®÷ß∑”„Àâ “¡“√∂ªî¥√Ÿæ√ÿπ∑’Ë¡’Õ¬Ÿà„πøî≈å¡∑—Èß Õß™π‘¥

®÷ß —ß‡°µ‡ÀÁπ‰¥â«à“≈—°…≥–√Ÿæ√ÿπ≈¥πâÕ¬≈ß

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π SDU Res J 1(1) : Jan - Dec 2008

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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¿“æ∑’Ë 3 °“√«‘‡§√“–Àåº‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π ∑’Ëºà“π°“√°√“øµå¥â«¬ ¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫ àÕß°√“¥ (Scanning Electron Microscope)

Blank PP (polypropylene) Blank PE (polyethelene)

PP-g-Maleated PE-g-Maleated

5. °“√»÷°…“º‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π ∑’Ëºà“π°“√°√“øµå¥â«¬ °√¥Õ–§√‘≈‘° ¥â«¬‡∑§π‘§

Scanning Electron Microscopy

®“°°“√»÷°…“º‘«Àπâ“¢Õßøî≈å¡∑—Èß Õß™π‘¥∑’Ëºà“π°“√°√“øµå¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å ‡√’¬°«à“ PP-g-Acrylated

·≈– PE-g-Acrylated ‡ª√’¬∫‡∑’¬∫°—∫µ—«§«∫§ÿ¡ æ∫«à“ ≈—°…≥–æ◊Èπ∑’Ëº‘«®–¡’≈—°…≥–‡√’¬∫¢÷Èπ √Ÿæ√ÿπ¢Õßøî≈å¡≈¥≈ß

∑—Èßπ’È‡π◊ËÕß¡“®“° “¬‚´à¢â“ß (side chain) ¢ÕßæÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘°

´÷Ëß‡ªìπÕπÿ¡Ÿ≈Õ‘ √–¢π“¥„À≠à (macroradicals)  “¡“√∂∑”ªØ‘°‘√‘¬“°—∫∫‘ Õ–¡‘‚π (‚æ√æ√Õ°´’) ‡ªÕ√åÕÕ°‰´¥å

®÷ß∑”„Àâ “¡“√∂ªî¥√Ÿæ√ÿπ∑’Ë¡’Õ¬Ÿà„πøî≈å¡∑—Èß Õß™π‘¥ ®÷ß —ß‡°µ‡ÀÁπ‰¥â«à“≈—°…≥–√Ÿæ√ÿπ≈¥πâÕ¬≈ß

SDU Res J 1(1) : Jan - Dec 2008 °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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¿“æ∑’Ë 4 º‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘æ≈Õæ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬°√¥Õ–§√‘≈‘°¥â«¬‡∑§π‘§

Scanning Electron Microscope

Blank PP Blank PE

PP-g-Acrylated PE-g-Acrylated

6. °“√«‘‡§√“–Àåº‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬∫‘ Õ–¡‘‚π (‚æ√

æ√Õ°´’) ‡ªÕ√åÕÕ°‰´¥å¥â«¬‡∑§π‘§ Scanning Electron Microscope

‡¡◊ËÕπ”øî≈å¡™π‘¥ PP-g-Maleated ·≈– PE-g-Maleated °√“øµå¥â«¬∫‘ Õ–¡‘‚π (‚æ√æ√Õ° ’́) ‡ªÕ√åÕÕ°‰´¥å

π”¡“«‘‡§√“–Àå≈—°…≥–º‘«Àπâ“¢Õßøî≈å¡¥â«¬‡∑§π‘§ Scanning Electron Microscope æ∫«à“ ≈—°…≥–æ◊Èπ∑’Ëº‘«®–¡’

≈—°…≥–‡√’¬∫¢÷Èπ √Ÿæ√ÿπ¢Õßøî≈å¡≈¥≈ß ∑—Èßπ’È‡π◊ËÕß¡“®“° “¬‚´à¢â“ß (side chain) ¢ÕßæÕ≈‘‡Õ∑∏‘≈’π·≈–æÕ≈‘‚æ√æ‘≈’π

∑’Ëºà“π°“√°√“øµå¥â«¬¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å ´÷Ëß‡ªìπÕπÿ¡Ÿ≈Õ‘ √–¢π“¥„À≠à (macroradicals)  “¡“√∂∑”ªØ‘°‘√‘¬“°—∫

∫‘ Õ–¡‘‚π (‚æ√æ√Õ°´’) ‡ªÕ√åÕÕ°‰´¥å ®÷ß∑”„Àâ “¡“√∂ªî¥√Ÿæ√ÿπ∑’Ë¡’Õ¬Ÿà„πøî≈å¡∑—Èß Õß™π‘¥ ®÷ß —ß‡°µ‡ÀÁπ‰¥â«à“

≈—°…≥–√Ÿæ√ÿπ≈¥πâÕ¬≈ß

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π SDU Res J 1(1) : Jan - Dec 2008
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¿“æ∑’Ë 5 º‘«Àπâ“¢Õßøî≈å¡™π‘¥æÕ≈‘æ≈Õæ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π∑’Ëºà“π°“√°√“øµå¥â«¬∫‘ Õ–¡‘‚π (‚æ√æ√Õ° ’́) ‡ªÕ√åÕÕ°‰´¥å

PP-g-Maleated

PP-g-Maleated - bisamino (proproxy) peroxide

PE-g-Maleated

PE-g-maleated - bisamino (proproxy) peroxide

7. °“√»÷°…“°“√∑¥ Õ∫°“√µâ“π‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥µà“ßÊ ¢Õßøî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π∑’Ëºà“π°“√°√“øµå

¥â«¬∫‘ Õ–¡‘‚π (‚æ√æ√Õ°´’) ‡ªÕ√åÕÕ°‰´¥å

®“°°“√»÷°…“°“√∑¥ Õ∫°“√µâ“π‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥µà“ßÊ ¢Õßøî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π∑’Ëºà“π°“√

°√“øµå¥â«¬∫‘ Õ–¡‘‚π (‚æ√æ√Õ° ’́) ‡ªÕ√åÕÕ°‰´¥å ‚¥¬°”Àπ¥µ”·Àπàßµà“ßÊ ¥—ßπ’È · ¥ßº≈°“√∑¥ Õ∫¥—ß¿“æ∑’Ë 6

µ”·Àπàß∑’Ë 1 §◊Õ øî≈å¡∑’Ë‰¡à‰¥âºà“π°“√°√“øµå„¥Ê

µ”·Àπàß∑’Ë 2 §◊Õ øî≈å¡∑’Ë°√“øµå¥â«¬√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° maleic anhydride

µ”·Àπàß∑’Ë 3 §◊Õ øî≈å¡∑’Ë°√“øµå¥â«¬√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° acrylic acid

µ”·Àπàß∑’Ë 4 §◊Õ øî≈å¡∑’Ë°√“øµå¥â«¬√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° maleic anhydride

√âÕ¬≈– 10 bisamino (proproxy) peroxide

µ”·Àπàß∑’Ë 5 ∂÷ß 7 §◊Õøî≈å¡∑’Ë°√“øµå¥â«¬√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° maleic anhydride

√âÕ¬≈– 10 bisamino (proproxy) peroxide

µ”·Àπàß∑’Ë 8 ∂÷ß 9 §◊Õøî≈å¡∑’Ë°√“øµå¥â«¬√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° acrylic acid

√âÕ¬≈– 10 bisamino (proproxy) peroxide

SDU Res J 1(1) : Jan - Dec 2008 °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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¿“æ∑’Ë 6 º≈°“√∑¥ Õ∫°“√µâ“π‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥µà“ßÊ ¢Õßøî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π∑’Ëºà“π°“√°√“øµå

¥â«¬∫‘ Õ–¡‘‚π (‚æ√æ√Õ° ’́) ‡ªÕ√åÕÕ°‰´¥å

¿“æ∑’Ë 6°
æÕ≈‘‡Õ∑∏‘≈’π§«∫§ÿ¡ ¿“«–∑’Ë‡ªÕ√å‡ Á́πµå°√“øµåµà“ßÊ

¿“æ∑’Ë 6ß
æÕ≈‘‚æ√æ‘≈’π§«∫§ÿ¡ ¿“«–∑’Ë‡ªÕ√å‡´Áπµå°√“øµåµà“ßÊ

¿“æ∑’Ë 6¢
øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π∑’Ë°√“øµå¥â«¬¡ÕπÕ‡¡Õ√åµà“ßÊ‚¥¬

‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥ Staphylococcus aureus

¿“æ∑’Ë 6®
øî≈å¡æÕ≈‘‚æ√æ‘≈’π∑’Ë°√“øµå¥â«¬¡ÕπÕ‡¡Õ√åµà“ßÊ‚¥¬

‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥ Staphylococcus aureus

¿“æ∑’Ë 6§
øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π∑’Ë°√“øµå¥â«¬¡ÕπÕ‡¡Õ√åµà“ßÊ‚¥¬

‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥ Erwinia carotovory

¿“æ∑’Ë 6©
øî≈å¡æÕ≈‘‚æ√æ‘≈’π∑’Ë°√“øµå¥â«¬¡ÕπÕ‡¡Õ√åµà“ßÊ‚¥¬

‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥ Staphylococcus aureus

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°√“øµå∫‘ Õ–¡‘‚π‚æ√æ√Õ° ’́≈ß∫πº‘«Àπâ“¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π SDU Res J 1(1) : Jan - Dec 2008

·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬
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®“°°“√∑¥≈Õß°“√∑¥ Õ∫°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë∑”„ÀâÕ“À“√‡°‘¥°“√‡πà“‡ ’¬ ®÷ß∑”°“√»÷°…“°“√

µâ“π‡™◊ÈÕ·∫§∑’‡√’¬∑—Èß 3 ™π‘¥ ‰¥â·°à  Staphylococcus aureus   Erwinia carotovory   ·≈–  Enterobacter cloacae

‡ªìπ√–¬–‡«≈“ 30 «—π æ∫«à“„Àâº≈°“√µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬‡À¡◊Õπ°—∫øî≈å¡∑’Ë‰¡à‰¥âºà“π°“√°√“øµå„¥Ê

 √ÿªº≈°“√∑¥≈Õß

°“√»÷°…“°“√ —ß‡§√“–ÀåæÕ≈‘‡¡Õ√å¢Õßøî≈å¡™π‘¥æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π¥â«¬√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—°

°√¥Õ–§√‘≈‘§ æ∫«à“√âÕ¬≈–°“√°√“øµå¡ÕπÕ‡¡Õ√å¢Õßøî≈å¡∑—Èß Õß™π‘¥ §◊Õøî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–æÕ≈‘‡Õ∑∏‘≈’π‡∑à“°—∫ 9.88

·≈– 5.68 µ“¡≈”¥—∫ ·≈–‡¡◊ËÕ∑”°“√ —ß‡§√“–ÀåæÕ≈‘‡¡Õ√å¢Õßøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡æÕ≈‘‚æ√æ‘≈’π¥â«¬ “√≈–≈“¬

°√¥¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å æ∫«à“§«“¡‡¢â¡¢âπ¢Õß¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å∑’Ë 25% ‚¥¬πÈ”Àπ—° ‡ªìπ ¿“«–∑’Ë‡À¡“– ¡„π

°“√ —ß‡§√“–ÀåæÕ≈‘‡¡Õ√å ‡π◊ËÕß®“°√âÕ¬≈–°“√°√“øµå¡ÕπÕ‡¡Õ√å¢Õßøî≈å¡æÕ≈‘‚æ√æ‘≈’π·≈–øî≈å¡æÕ≈‘‡Õ∑∏‘≈’π‡∑à“°—∫ 4.05

·≈– 3.16 µ“¡≈”¥—∫ ‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫°“√°√“øµåæÕ≈‘‡¡Õ‰√‡´™—π√–À«à“ß°√¥Õ–§√‘≈‘°·≈–¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å

æ∫«à“°√¥Õ–§√‘≈‘°„Àâ√âÕ¬≈–„π°“√°√“øµå¡ÕπÕ‡¡Õ√å Ÿß°«à“¡“‡≈Õ‘° ·Õπ‰Œ‰¥√¥å∑—Èß„πøî≈å¡æÕ≈‘‡Õ∑∏‘≈’π·≈–øî≈å¡

æÕ≈‘‚æ√æ‘≈’π ‡¡◊ËÕ∑”°“√°√“øµå¥â«¬∫‘ Õ–¡‘‚π æ∫«à“√âÕ¬≈–¢Õß°“√°√“øµå‰¥â§àÕπ¢â“ßπâÕ¬ ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡π◊ËÕß¡“

®“°≈—°…≥–‚§√ß √â“ß¢Õß “√‡ªìπ«ß ∑”„Àâ°“√‡¢â“∑”ªØ‘°‘√‘¬“‡°‘¥¢÷Èπ‰¥â‰¡à¥’ ·≈–π”¡“∑¥ Õ∫°“√µâ“π‡™◊ÈÕ·∫§∑’‡√’¬ æ∫«à“

„Àâº≈°“√∑¥≈Õß‰¡à·µ°µà“ß®“°øî≈å¡∑’Ë‰¡à‰¥âºà“π°“√°√“øµå

¢âÕ‡ πÕ·π–

®“°°“√«‘®—¬„π§√—Èßπ’Èæ∫«à“ °“√π”øî≈å¡∑’Ë°√“øµå¥â«¬∫‘ Õ–¡‘‚π¡“∑”°“√°“√»÷°…“§«“¡µâ“π∑“π¢Õß‡™◊ÈÕ·∫§∑’‡√’¬

æ∫«à“‰¡à‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß‡¡◊ËÕ‡∑’¬∫°—∫µ—«§«∫§ÿ¡ ÷́Ëß§«√∑”°“√»÷°…“‚¥¬„™â “√µ—«Õ◊Ëπ¡“∑”°“√°√“øµå·≈–„πß“π«‘®—¬

§√—ÈßµàÕ‰ªøî≈å¡∑’Ë°√“øµå§«√∑”°“√»÷°…“‚¥¬°“√π”‰ª„™â„π°“√‡°Á∫√—°…“Õ“À“√‡ª√’¬∫‡∑’¬∫°—∫µ—«§«∫§ÿ¡‡æ◊ËÕπ”‰ª„™â‰¥â
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