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æ’«’´’ (PVC) À√◊Õ‚æ≈‘‰«π‘≈§≈Õ‰√¥å (polyvinyl

chloride) ‡ªìπ‚æ≈‘‡¡Õ√åª√–‡¿∑‡∑Õ√å‚¡æ≈“ µ‘° ‰¥â®“°

°“√‚æ≈‘‡¡Õ√å‰√ å‡´™—Ëπ¢Õß‰«π‘≈§≈Õ‰√¥å‚¡‚π‡¡Õ√å (vinyl

chloride monomer) ªí®®ÿ∫—πæ’«’´’∂Ÿ°π”¡“„™âß“πÕ¬à“ß

·æ√àÀ≈“¬∑—Èß„π√Ÿªæ≈“ µ‘°·¢Áß (rigid) Õ’°∑—Èß¬—ß “¡“√∂

π”¡“„™âß“π„π√Ÿªæ≈“ µ‘°∑’Ë¡’§«“¡æ√ÿπ (cellular) ‡™àπ

‚ø¡ (foam) ·≈–„π√Ÿªæ≈“ µ‘°π‘Ë¡ (plasticized PVC)

À≈—ß®“°ºà“π°“√‡µ‘¡ “√‡µ‘¡·µàß (additives) ∫“ß™π‘¥≈ß‰ª

 “√‡µ‘¡·µàß ”À√—∫Õÿµ “À°√√¡æ≈“ µ‘° §◊Õ

 “√∑’Ë‡µ‘¡≈ß‰ª„π‡√ ‘́π‡æ◊ËÕª√—∫‡ª≈’Ë¬π ¡∫—µ‘„Àâ‡À¡“– ¡

 “√‡µ‘¡·µàß ”À√—∫æ’«’´’∑’Ë ”§—≠ 3 ª√–‡¿∑ ¡’¥—ßπ’È

1. æ≈“ µ‘‰´‡´Õ√å (plasticizers) ‡ªìπ “√∑’Ë„ à

≈ß‰ª‡æ◊ËÕ‡æ‘Ë¡§«“¡ÕàÕπµ—« (flexible) À√◊Õ‡æ‘Ë¡§«“¡‡ªìπ

æ≈“ µ‘°„Àâ·°àæ’«’´’ ‡™àπ  “√ DEHP [Di(2-ethyl hexyl)

phthalate]À√◊Õ DOP (Dioctyl phthalate),  “√ ESBO

(Epoxidised soy bean oil) ·≈– “√ TCP (Tricresyl

phosphate) πÕ°®“°π’È·≈â«°“√„™âæ≈“ µ‘‰´‡´Õ√å¬—ß™à«¬„Àâ

 “¡“√∂·ª√√Ÿªæ’«’´’‰¥â∑’ËÕÿ≥À¿Ÿ¡‘µË”≈ß

2.  “√‡æ‘Ë¡‡ ∂’¬√¿“æ (stabilizers) ¡’∑—Èß

 “√°—πµ—«ÕÕ°´‘‰¥ å (antioxidants),  “√‡æ‘Ë¡‡ ∂’¬√¿“æ

µàÕ§«“¡√âÕπ (heat stabilizers) ·≈– “√‡æ‘Ë¡‡ ∂’¬√¿“æ

µàÕ√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ (UV stabilizers)  “√°—πµ—«ÕÕ°´‘‰¥ å

„™â‡æ◊ËÕ§«∫§ÿ¡°“√‡°‘¥ªØ‘°‘√‘¬“√–À«à“ßæ’«’́ ’°—∫µ—«ÕÕ°´‘‰¥ å

(oxidizing agent) ∑’Ë‡√’¬°«à“ÕÕ°´‘‡¥™—π (oxidation) ´÷Ëß∑”„Àâ

‡°‘¥°“√ ≈“¬µ—«¢Õßæ’«’´’  à«π “√‡æ‘Ë¡‡ ∂’¬√¿“æµàÕ

§«“¡√âÕπ„™â‡æ◊ËÕ‡æ‘Ë¡§«“¡§ßµ—«µàÕ§«“¡√âÕπ (heat

stability) „Àâæ’«’´’‡π◊ËÕß®“°°√–∫«π°“√·ª√√ŸªµâÕß„™â

§«“¡√âÕπ Ÿß  à«π “√‡æ‘Ë¡‡ ∂’¬√¿“æµàÕ√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ

ªÑÕß°—π°“√ ≈“¬µ—«∑“ß‡§¡’·≈–°“√‡ª≈’Ë¬π ’¢Õß

º≈‘µ¿—≥±åæ’«’́ ’¢≥–„™âß“π„π∑’Ë‚≈àß·®âß  “√‡æ‘Ë¡‡ ∂’¬√¿“æ

∑’Ë„™â°—πÕ¬Ÿà ‰¥â·°à §“√å∫Õπ·∫≈§ (carbon black) ·≈–

 “√ª√–°Õ∫¢Õßµ–°—Ë« (lead compound) ‡™àπ  “√ BLC

(basic lead carbonate),  “√ TBLS (tribasic lead sulphate)

·≈– “√ DBLPh (dibasic lead phthalate)

3.  “√µ—«‡µ‘¡ (fillers) Õ“®‡ªìπ “√√“§“∂Ÿ°∑’Ë

„ à≈ß‰ª‡æ◊ËÕ™à«¬≈¥µâπ∑ÿπ°“√º≈‘µ ‰¥â·°à ‡§≈¬å (clay)

·≈–·§≈‡´’¬¡§“√å∫Õ‡πµ (calcium carbonate) À√◊Õ “√

Àπà«ß‰ø (flame retardants) ‡™àπ  “√ antimony trioxide

 “√π’È®–∑”„Àâ‡°‘¥¿“«–™à«¬‡ √‘¡°“√Àπà«ß‰ø„πæ’«’´’∑’Ë

‡√’¬°«à“ synergism ‚¥¬¢≥–∑’Ë‡°‘¥°“√‡º“‰À¡â ®–‰¥â·°ä´

Àπ—°∑’Ëª°§≈ÿ¡‰ª∑—Ë«æ◊Èπº‘«æ≈“ µ‘° ‰ø®÷ß‰¡à≈ÿ°‰À¡âµàÕ

À√◊Õ “√∑”„Àâ‡°‘¥ ’ (colorants) ‡æ◊ËÕ„Àâ‰¥âº≈‘µ¿—≥±åæ’«’´’∑’Ë

¡’ ’ —π «¬ß“¡

º≈‘µ¿—≥±åæ’«’´’ “¡“√∂∑”°“√·¬°ÕÕ°¡“‰¥â

‡ªìπæ≈“ µ‘‰´‡´Õ√å,  “√‡æ‘Ë¡‡ ∂’¬√¿“æ·≈– “√µ—«‡µ‘¡

·≈–æ’«’´’‡√´‘π  ‚¥¬„™â«‘∏’∑“ß‡§¡’µ“¡¢—ÈπµÕπµàÕ‰ªπ’È

¢—ÈπµÕπ∑’Ë 1 °“√ °—¥æ≈“ µ‘‰´‡´Õ√å (Plasticizer

Extraction)

‚¥¬°“√„™â‡§√◊ËÕß °—¥·∫∫´Õ°‡≈µ (Soxhlet

apparatus) ¥—ß· ¥ß„π¿“æ∑’Ë 1 ‡Õ∑‘≈Õ’‡∑Õ√å (ethyl ether)

‡ªìπµ—«∑”≈–≈“¬∑’Ë„™â °—¥·≈–‡«≈“„π°“√ °—¥ 6 ™—Ë«‚¡ß

 ‘Ëß∑’Ë‡À≈◊Õ®“°°“√√–‡À¬µ—«∑”≈–≈“¬‡Õ∑‘≈Õ’‡∑Õ√å„π¢«¥

°≈—Ëπ°Á§◊Õæ≈“ µ‘‰´‡´Õ√å ®“°π—Èπ∑”°“√™—ËßÀ“πÈ”Àπ—°

ª√‘¡“≥¢Õßæ≈“ µ‘‰´‡´Õ√å‡ªìπ√âÕ¬≈–„πµ—«Õ¬à“ßæ’«’´’

 “¡“√∂§”π«≥‰¥â®“° Ÿµ√ ¥—ßπ’È

æ≈“ µ‘‰´‡´Õ√å, √âÕ¬≈– = πÈ”Àπ—°æ≈“ µ‘‰´‡´Õ√å∑’Ë °—¥‰¥â/

πÈ”Àπ—°µ—«Õ¬à“ßæ’«’´’ x 100

 ‘√‘«√√≥ ≈’È»‘√‘ √√æå
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¢—ÈπµÕπ∑’Ë 2  °“√·¬° “√‡æ‘Ë¡‡ ∂’¬√¿“æ·≈– “√

µ—«‡µ‘¡ (Separation of Stabilizers and Fillers)

‚¥¬°“√π”µ—«Õ¬à“ßæ’«’´’∑’Ëºà“π°“√ °—¥æ≈“ 

µ‘‰´‡´Õ√åÕÕ°·≈â« ¡“≈–≈“¬¥â«¬µ—«∑”≈–≈“¬‡µµ√–-

§≈Õ‚√Õ’‡∑π (tetrachloroethane) ∑”°“√·¬° à«π∑’Ë≈–≈“¬

„πµ—«∑”≈–≈“¬°—∫ à«π∑’Ë‰¡à≈–≈“¬ (µ–°Õπ) ÕÕ°®“°

°—π¥â«¬°“√‡À«’Ë¬ß (centrifuge) ·≈â«≈â“ßµ–°Õπ∑’Ë·¬°‰¥â

¥â«¬µ—«∑”≈–≈“¬‡µµ√–‰Œ‚¥√øî«·√π (tetrahydrofuran, THF)

µ–°Õπ∑’Ë‡À≈◊Õ°Á§◊Õ “√‡æ‘Ë¡‡ ∂’¬√¿“æ·≈– “√µ—«‡µ‘¡

®“°π—ÈπÕ∫µ–°Õπ„Àâ·Àâß·≈–™—ËßπÈ”Àπ—° ‡æ◊ËÕÀ“ª√‘¡“≥

¢Õß “√‡æ‘Ë¡‡ ∂’¬√¿“æ·≈– “√µ—«‡µ‘¡‡ªìπ√âÕ¬≈–„π

µ—«Õ¬à“ßæ’«’´’ ´÷Ëß “¡“√∂§”π«≥‰¥â®“° Ÿµ√ ¥—ßπ’È

 “√‡æ‘Ë¡‡ ∂’¬√¿“æ·≈– “√µ—«‡µ‘¡, √âÕ¬≈– = πÈ”Àπ—°

¢Õß “√‡æ‘Ë¡‡ ∂’¬√¿“æ·≈– “√µ—«‡µ‘¡ / πÈ”Àπ—°µ—«Õ¬à“ß

æ’«’´’ x 100

‡¡◊ËÕπ”ª√‘¡“≥¢Õßæ≈“ µ‘‰´‡´Õ√å·≈–¢Õß “√

‡æ‘Ë¡‡ ∂’¬√¿“æ·≈– “√µ—«‡µ‘¡‰ªÀ—°ÕÕ°®“°Àπ÷Ëß√âÕ¬

§à“∑’Ë‰¥â°Á§◊Õª√‘¡“≥æ’«’´’‡√´‘π„πµ—«Õ¬à“ßæ’«’´’π—Ëπ‡Õß

1. ·∑àß°«π (stirrer bar)

2. ¢«¥°≈—Ëπ (still pot)

3. §Õπ‡¥π‡´Õ√å (condenser)

4. ∑‘¡‡∫‘≈ (thimble)

5.  “√∑’Ë®–∑”°“√ °—¥/  “√∑’Ë‡À≈◊Õ®“°°“√

 °—¥ (extraction solid/ residue solid)

°√¡«‘∑¬“»“ µ√å∫√‘°“√‚¥¬‚§√ß°“√øî ‘° å

·≈–«‘»«°√√¡ “¡“√∂„Àâ∫√‘°“√∑¥ Õ∫À“ª√‘¡“≥¢Õß

Õß§åª√–°Õ∫¥—ß°≈à“«‰¥â ºŸâ π„® “¡“√∂µ‘¥µàÕ¢Õ√—∫

∫√‘°“√‰¥âÀ√◊Õ Õ∫∂“¡‰¥â∑’Ë‚∑√. 0 2201 7161

1 : Stirrer bar/anti-bumping granules

2 : Still pot (extraction pot)

3 : Distillation path

4 : Soxhlet Thimble

5 : Extraction solid (residue solid)

6 : Syphon arm inlet

7 : Syphon arm outlet

8 : Expansion adapter

9 : Condenser

10 : Cooling water in

11 : Cooling water out

¿“æ∑’Ë 1 ‡§√◊ËÕß °—¥·∫∫´Õ°‡≈µ
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