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«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“π’È ‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘º≈¢Õß√–∫∫°“√À¡—°ªÿÜ¬Õ‘π∑√’¬å‡™‘ßæ“≥‘™¬å®“°¡Ÿ≈ —µ«å√«¡

∑—Èß§à“„™â®à“¬¥â“π«—µ∂ÿ¥‘∫ ¿“¬„µâ°“√ª√—∫Õ—µ√“ à«π C/N ‡√‘Ë¡µâπ ™à«ßª“π°≈“ß- Ÿß °“√»÷°…“∂Ÿ°·∫àßÕÕ°‡ªìπ 3 √–¬– §◊Õ

√–¬–∑’Ë 1 »÷°…“º≈¢Õß C/N ‡√‘Ë¡µâπ (C/N30, C/N40, C/N50, ·≈– C/N60) µàÕ√–∫∫°“√À¡—°·∫∫°–‚¥¬„™â∂—ß

ªØ‘°√‘¬“ª√‘¡“µ√„™âß“π 4.61 ≈‘µ√ √–¬–∑’Ë 2 »÷°…“‡ß◊ËÕπ‰¢∑’Ë‡À¡“– ¡®“°√–¬–∑’Ë 1 „π¢—Èπ¢π“¥π”√àÕß∑’Ë‚√ßß“π ·≈–

√–¬–∑’Ë 3 »÷°…“Õ—µ√“ à«πº ¡ªÿÜ¬µàÕ¥‘πª≈Ÿ°∑’Ë‡À¡“– ¡ ‚¥¬°“√∑¥ Õ∫°—∫º—°°«“ßµÿâß∑’ËÕ—µ√“ à«πªÿÜ¬µàÕ¥‘πª≈Ÿ° 0:100

5:95 10:90 ·≈– 15:85 ‚¥¬πÈ”Àπ—° µ≈Õ¥°“√»÷°…“‰¥âµ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–∑“ß‡§¡’¢ÕßªÿÜ¬À¡—°

·≈–µ√«®«—¥æ“√“¡‘‡µÕ√å°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ æ∫«à“ √–∫∫°“√À¡—° “¡“√∂ª√—∫§à“ C/N ‡√‘Ë¡µâπ Õ¬à“ß¡’

ª√– ‘∑∏‘¿“æ‰¥â Ÿß∂÷ß 40 ‚¥¬∑’Ë√–∫∫„Àâª√– ‘∑∏‘º≈°“√æ—≤π“Õÿ≥À¿Ÿ¡‘„π™à«ß‡∑Õ√å‚¡øî≈‘§ (>55°C) ‡ªìπ‡«≈“π“π Õß

 —ª¥“Àå ´÷Ëß‡ªìπ‰ªµ“¡¢âÕ°”Àπ¥ ”À√—∫°“√≈¥ª√‘¡“≥‡™◊ÈÕ‚√§„πªÿÜ¬À¡—° (USEPA 40CFR503) °“√¬àÕ¬ ≈“¬ “√

Õ‘π∑√’¬å„π‡∑Õ¡°“√ Ÿ≠‡ ’¬¡«≈·Àâß·≈–§à“§ß∑’Ë°“√¬àÕ¬ ≈“¬ ́ ÷Ëß‡ªìπ‰ªµ“¡ªØ‘°‘√‘¬“Õ—π¥—∫Àπ÷Ëß (r2=0.8) ¡’§à“‡∑à“°—∫√âÕ¬≈–

33 ·≈– 0.004 µàÕ«—π µ“¡≈”¥—∫ Õ¬à“ß‰√°Áµ“¡ ‡∑§‚π‚≈¬’°“√À¡—°·∫∫æ≈‘°°≈—∫°Õß àß‡ √‘¡°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π„π

™à«ß Õß —ª¥“Àå·√°Õ¬à“ß¡’π—¬ ”§—≠ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√À¡—°∑’Ë§à“ C/N ‡√‘Ë¡µâπµË”°«à“ 40 ‡ªìπµâπ‰ª µâπ∑ÿπ√«¡¥â“π

«—µ∂ÿ¥‘∫ (¡Ÿ≈‰°à, ¡Ÿ≈«—«, °âÕπ‡ÀÁ¥‡°à“, ·≈–¢ÿ¬¡–æ√â“«)  ”À√—∫°“√º≈‘µÕ¬Ÿà∑’Ë 0.40 ∫“∑/°°. ·≈–§ÿ≥¿“æ¢ÕßªÿÜ¬À¡—°∑’Ë‰¥â

æ∫«à“ ‡ªìπ‰ªµ“¡‡°≥±å¡“µ√∞“π∑’Ë°√¡«‘™“°“√‡°…µ√°”Àπ¥ (æ.». 2548) º≈°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™∑’Ë·µ°µà“ß®“°

‡ß◊ËÕπ‰¢Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ∫àß™’È«à“ Õ—µ√“ à«πªÿÜ¬µàÕ¥‘πª≈Ÿ°∑’Ë 10:90 ‡ªìπ§à“∑’Ë‡À¡“– ¡

§” ”§—≠ : Õ—µ√“ à«π§“√å∫ÕπµàÕ‰π‚µ√‡®π / °“√À¡—°ªÿÜ¬ / ¡Ÿ≈‰°à / ¡Ÿ≈«—« / °âÕπ‡ÀÁ¥‡°à“ / ¢ÿ¬¡–æ√â“«

1  Õ“®“√¬å  “¢“«‘»«°√√¡ ‘Ëß·«¥≈âÕ¡



«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 31 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2551550

This study aimed to evaluate effectiveness of composting performance and cost of raw material

under the adjustment of medium-high initial C/N ratio.  The methodology was divided into three phases.

Phase 1 was to investigate the effect of initial C/N ratio on composting by varying the C/N ratios of 30, 40,

50, and 60 and using batch reactors (working volume 4.61 l).  Phase 2 was to scale up the appropriate

condition which obtained from the Phase 1 to the pilot scale in the factory.  Phase 3 was to examine the

optimum compost to soil ratio by testing the plant growth (Chinese mustard) at the ratios of 0:100, 5:95,

10:90, and 15:85 respectively.  Throughout the study, physical and chemical changes of compost were

monitored and the parameters of plant growth were also measured.  Results show that the composting can

be efficiently managed at the initial C/N ratio up to 40, where the process had achieved thermophilic

composting (>55°C) for 2 weeks which satisfied the regulatory requirement for a process to further reduce

pathogens (USEPA 40CFR503).  Dry mass loss and organic matter degradation rate constant which fol-

lowed first-order model (r2=0.8) were 33% and 0.004 day-1.  The study was found that composting per-

formed by turning significantly promoted the N loss during the first 2 weeks, especially the composting at

lower C/N40 afterwards.  The production cost (chicken dunk, cow manure, waste from mushroom cultiva-

tion, and coconut coir) was 0.40 Baht/kg and the quality of compost obtained was qualified the recom-

mended criteria set by Department of Agriculture of Thailand (2548 B.E.).  The significant differences

(P<0.05) indicated the compost to soil ratio of 10:90 was the optimum condition for the plant growth.

Keywords : C/N ratio / Composing / Chicken Dunk / Cow Manure / Waste from Mushroom

Cultivation / Coconut Coir

Abstract

1  Lecturer, Department of Environmental Engineering, Faculty of Engineering.

Banjarata Jolanun 
1
,  Monchaya Panphan 

1
, Rotsukon Jawana 

1
,  and  Anuruk Junthong 

1

Rajamangala University of Technology Lanna, Chiangmai 50300

The Adjustment of Medium-High Range of the C/N for

Commercial Composting

Received 17 August 2007 ; accepted 10 March 2008



«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 31 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2551 551

1. ∫∑π”
„πªí®®ÿ∫—π°“√À¡—°ªÿÜ¬Õ‘π∑√’¬å‡™‘ßæ“≥‘™¬å‡©æ“–Õ¬à“ß

¬‘Ëß‚√ßß“πº≈‘µªÿÜ¬Õ‘π∑√’¬å ºŸâª√–°Õ∫°“√ à«π„À≠à¡’§«“¡

µâÕß°“√‡∑§π‘§¥â“π«‘»«°√√¡°“√À¡—°ªÿÜ¬∑’Ë “¡“√∂™à«¬

≈¥µâπ∑ÿπ°“√º≈‘µ¥â“π«—µ∂ÿ¥‘∫ ́ ÷Ëß¡’·π«‚πâ¡√“§“‡æ‘Ë¡ Ÿß¢÷Èπ

Õ“∑‘ ¡Ÿ≈«—« ¡Ÿ≈ ÿ°√ ¡Ÿ≈‰°à œ≈œ ¢≥–‡¥’¬«°—π√–∫∫°“√

À¡—°¬—ß§ß„Àâª√– ‘∑∏‘º≈∑’Ë¥’·≈–§ÿ≥¿“æ·≈–ª√‘¡“≥∏“µÿ

Õ“À“√À≈—° (N:P:K) ¢ÕßªÿÜ¬À¡—°∑’Ëº≈‘µ‰¥â¬—ß§ß‡ªìπ‰ª

µ“¡‡°≥±å¡“µ√∞“π∑’Ë°”Àπ¥‚¥¬°√¡«‘™“°“√‡°…µ√ æ.».

2548 ºŸâª√–°Õ∫°“√∑’Ëº≈‘µªÿÜ¬Õ‘π∑√’¬åÀ≈“¬·Ààß„π®—ßÀ«—¥

‡™’¬ß„À¡à µâÕß∑”°“√ª√—∫µ—«·≈–À“·π«∑“ß√—∫¡◊Õ°—∫

ªí≠À“√“§“«—µ∂ÿ¥‘∫¥—ß°≈à“« ‡π◊ËÕß®“°°“√ àß‡ √‘¡°“√

º≈‘µªÿÜ¬À¡—°√–¥—∫™ÿ¡™π·≈–∑âÕß∂‘Ëπ¢Õß¿“§√—∞Õ¬à“ß‡¢â¡¢âπ

Õ“® àßº≈µàÕ°“√¢“¥·§≈π«—µ∂ÿ¥‘∫ ”À√—∫°“√º≈‘µªÿÜ¬

Õ‘π∑√’¬å‰¥â ®“°¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ¢Õß‚√ßß“π∑’Ë»÷°…“ æ∫«à“

‡∑§‚π‚≈¬’°“√º≈‘µ„πªí®®ÿ∫—π‡ªìπ‡∑§‚π‚≈¬’√–¥—∫°≈“ß

·∫∫°Õß·∂«æ≈‘°°≈—∫°Õß‚¥¬„™â‡§√◊ËÕß®—°√°≈ (√∂µ—°)

Õ—µ√“ à«π«—µ∂ÿ¥‘∫„π°“√º≈‘µªÿÜ¬Õ‘π∑√’¬å ‰¥â·°à ¡Ÿ≈‰°à:¡Ÿ≈

«—«:°âÕπ‡ÀÁ¥‡°à“:Õ◊ËπÊ (1:2.1:2.9:5.1) æ∫«à“ Õ—µ√“ à«π

∏“µÿÕ“À“√À≈—° (C/N) ‡√‘Ë¡µâπ ”À√—∫°“√À¡—°¢Õß∑“ß

‚√ßß“π¡’§à“ª√–¡“≥ 20-25 ·≈–µâπ∑ÿπ¥â“π«—µ∂ÿ¥‘∫

ª√–¡“≥ 1 ∫“∑/°°. ¢Õß«— ¥ÿÀ¡—° ∑—Èßπ’Èµâπ∑ÿπ¥â“π

«—µ∂ÿ¥‘∫§‘¥‡ªìπª√–¡“≥√âÕ¬≈– 67 ¢Õßµâπ∑ÿπ√«¡°“√º≈‘µ

∑—ÈßÀ¡¥ (¢âÕ¡Ÿ≈‚√ßß“πº≈‘µªÿÜ¬Õ‘π∑√’¬å‡™’¬ß„À¡àŒ‘«‚¡ ∑å

®”°—¥)

‡∑§π‘§°“√ª√—∫‡ß◊ËÕπ‰¢¥â“π ‘Ëß·«¥≈âÕ¡¢Õß°“√À¡—°

ªÿÜ¬∑’Ë∑“ß‚√ßß“π “¡“√∂ª√—∫ª√–¬ÿ°µå„™â‰¥â∑—π∑’∑—Èß√–¬–

 —Èπ·≈–√–¬–¬“« ‚¥¬‰¡à°√–∑∫µàÕ°“√ª√—∫‡ª≈’Ë¬π√–∫∫

À√◊Õ‡∑§‚π‚≈¬’°“√À¡—°«‘∏’Àπ÷Ëß §◊Õ °“√ª√—∫Õ—µ√“ à«π

∏“µÿÕ“À“√À≈—° (C/N) ‡√‘Ë¡µâπ¢Õß°“√À¡—° §«“¡ ¡¥ÿ≈

∏“µÿÕ“À“√À≈—°¢Õß«— ¥ÿÀ¡—° ∂◊Õ‡ªìπªí®®—¬ ”§—≠ª√–°“√

Àπ÷Ëß∑’Ë àßº≈µàÕ√–∫∫°“√À¡—°·≈–º≈º≈‘µªÿÜ¬Õ‘π∑√’¬åÕ¬à“ß

 ”§—≠ √–∫∫°“√À¡—°∑’Ë§à“ C/N ‡√‘Ë¡µâπ Ÿß‡°‘π‰ªÕ“® àß

º≈„ÀâÕ—µ√“°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬åµË” ‡æ√“–®ÿ≈‘π∑√’¬å

¢“¥·§≈π‰π‚µ√‡®π ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ „π∑“ß°≈—∫°—π

°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√¬àÕ¬ ≈“¬¢Õß®ÿ≈‘π∑√’¬å®–‡ªìπ‰ª

Õ¬à“ß√«¥‡√Á«¿“¬„µâ‡ß◊ËÕπ‰¢ª√‘¡“≥‰π‚µ√‡®π‰¡à∂Ÿ°®”°—¥

·≈–Õ“®∑”„Àâ‡°‘¥ ¿“æ°“√À¡—°·∫∫‰¡à„™âÕÕ°´‘‡®π¢÷Èπ‰¥â

[1-4] πÕ°®“°π’È §à“ C/N ∑’ËµË”‡°‘π‰ª Õ“®∑”„Àâ‡°‘¥°“√

 Ÿ≠‡ ’¬∏“µÿ‰π‚µ√‡®π„π√Ÿª¢Õß°ä“´·Õ¡‚¡‡π’¬∑’Ë√–‡À¬‰¥â

[5] „π°√≥’∑’Ë„™âµ–°ÕππÈ”‡ ’¬™ÿ¡™π‡ªìπ·À≈àß¢Õß∏“µÿ

‰π‚µ√‡®π §à“ C/N ‡√‘Ë¡µâπ∑’Ë§àÕπ¢â“ßµË” Õ“® àßº≈„Àâ

§ÿ≥¿“æªÿÜ¬À¡—°≈¥µË”≈ß‡π◊ËÕß®“°°“√‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥

‚≈À–Àπ—°„πªÿÜ¬À¡—° [6] ∂÷ß·¡â°“√À¡—°ªÿÜ¬‚¥¬∑—Ë«‰ª ®–

§«∫§ÿ¡§à“ C/N Õ¬Ÿà„π™à«ßª√–¡“≥ 25-30 Õ¬à“ß‰√°Áµ“¡

§«“¡·µ°µà“ßÕß§åª√–°Õ∫∑“ß‡§¡’ (¬àÕ¬ ≈“¬‰¥âßà“¬À√◊Õ

¬“°) ¢Õß«— ¥ÿÀ¡—° ∂◊Õ‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë àßº≈µàÕ°“√

¬àÕ¬ ≈“¬¢Õß®ÿ≈‘π∑√’¬å [1, 7] Horwath et al. [8] ‰¥â»÷°…“

°“√À¡—°«— ¥ÿ‡À≈◊Õ∑‘Èß∑“ß°“√‡°…µ√∑’Ë‡ß◊ËÕπ‰¢§à“ C/N ‡√‘Ë¡

µâπ™à«ß 50-60 ‚¥¬°“√À¡—°·∫∫°Õß·∂«æ≈‘°°≈—∫°Õß æ∫

«à“ √–∫∫°“√À¡—°„Àâª√– ‘∑∏‘º≈¥’ ‚¥¬‰¡à®”‡ªìπµâÕß‡æ‘Ë¡∏“µÿ

‰π‚µ√‡®π‡æ◊ËÕª√—∫≈¥Õ—µ√“ à«π C/N ·≈–§«“¡∂’Ë¢Õß°“√

æ≈‘°°≈—∫°Õß‡ªìπªí®®—¬ ”§—≠„π°“√§«∫§ÿ¡Õ—µ√“°“√¬àÕ¬

 ≈“¬¿“¬„π°ÕßÀ¡—° ¥—ßπ—Èπª√– ‘∑∏‘º≈¢Õß°“√À¡—°®÷ß

‰¡à¢÷Èπ°—∫§à“§«“¡‡¢â¡¢âπ¢Õß∏“µÿÕ“À“√‡æ’¬ßÕ¬à“ß‡¥’¬« ¬—ß

¢÷Èπ°—∫≈—°…≥–¢Õß “√Õ“À“√ (substrate) ∑’Ë¬àÕ¬ ≈“¬‰¥â

¬“°À√◊Õßà“¬‡æ’¬ß„¥ √«¡∂÷ß‡ß◊ËÕπ‰¢∑“ß¥â“π°“¬¿“æ¢Õß

°“√À¡—° ‡™àπ §«“¡™◊Èπ ¢π“¥¢Õß«— ¥ÿÀ¡—° ·≈–ª√‘¡“≥

™àÕß«à“ßÕ“°“» ‡ªìπµâπ ®“°Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë¬àÕ¬

 ≈“¬‰¥âßà“¬¢Õß¡Ÿ≈ —µ«å Õ“∑‘ ¡Ÿ≈«—« ¡Ÿ≈ ÿ°√ ·≈–¡Ÿ≈‰°à

∑’Ë Ÿß∂÷ß√âÕ¬≈– 60-80 ¢Õß¢Õß·¢Áß√–‡À¬ (Volatile solid)

[9-10] ‚¥¬‡©æ“–¡Ÿ≈‰°à ∑’Ë¡’ª√‘¡“≥‰π‚µ√‡®π∑’Ë§àÕπ¢â“ß

 Ÿß∂÷ß√âÕ¬≈– 3-6 [2] ®÷ß∂◊Õ‡ªìπ·À≈àß‰π‚µ√‡®π∑’Ë¡’π—¬

 ”§—≠µàÕ§ÿ≥¿“æªÿÜ¬À¡—° (∏“µÿÕ“À“√) °“√»÷°…“π’È®÷ß‰¥â

∑¥≈Õßª√—∫Õ—µ√“ à«π C/N ‡√‘Ë¡µâπ¢Õß√–∫∫°“√À¡—°„π

™à«ßª“π°≈“ß- Ÿß ‡æ◊ËÕ≈¥µâπ∑ÿπ¢Õß«—µ∂ÿ¥‘∫À≈—°∑’Ë„™â„π

°“√º≈‘µªÿÜ¬Õ‘π∑√’¬å ¢≥–‡¥’¬«°—π√–∫∫°“√À¡—°¬—ß§ß

 “¡“√∂¥”‡π‘π‰ª‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘º≈ µ≈Õ¥°“√»÷°…“ ‰¥â

µ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–‡§¡’¢ÕßªÿÜ¬À¡—°

°“√ Ÿ≠‡ ’¬¡«≈·Àâß·≈–§à“§ß∑’Ë¢Õß°“√¬àÕ¬ ≈“¬ “√

Õ‘π∑√’¬å §ÿ≥¿“æªÿÜ¬À¡—° ÿ¥∑â“¬ √«¡∑—Èß°“√ª√–‡¡‘π§à“„™â

®à“¬¥â“π«—µ∂ÿ¥‘∫ ·≈–Õ—µ√“ à«πªÿÜ¬µàÕ¥‘πª≈Ÿ°∑’Ë‡À¡“– ¡

µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ (º—°°«“ßµÿâß)
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2. «‘∏’°“√»÷°…“
2.1 «— ¥ÿÀ¡—°·≈–∂—ßªØ‘°√‘¬“

«— ¥ÿÀ¡—°À≈—°ª√–°Õ∫¥â«¬¡Ÿ≈«—«·≈–¡Ÿ≈‰°à  à«π

«— ¥ÿÀ¡—°√à«¡„π°“√»÷°…“§√—Èßπ’È ‰¥â·°à ¢ÿ¬¡–æ√â“«·≈–

°âÕπ‡ÀÁ¥‡°à“ ´÷Ëß‡ªìπ«—µ∂ÿ¥‘∫∑’Ë∑“ß‚√ßß“π√—∫ ◊́ÈÕ¡“®“°ºŸâ√—∫

®â“ß∑’Ë®—¥À“„Àâ®“°·À≈àßµà“ßÊ Õ“∑‘ ø“√å¡«—« ø“√å¡‰°à ·≈–

ø“√å¡‡æ“–‡ÀÁ¥ ‡ªìπµâπ „π‡∫◊ÈÕßµâπ«— ¥ÿÀ¡—°∑—ÈßÀ¡¥∂Ÿ°

«‘‡§√“–Àå≈—°…≥– ¡∫—µ‘∑“ß°“¬¿“æ·≈–‡§¡’ (µ“√“ß∑’Ë 1)

‡æ◊ËÕ∑”°“√§”π«≥À“Õ—µ√“ à«πº ¡∑’Ë‡ß◊ËÕπ‰¢¢Õß°“√

À¡—°„π¢—ÈπµàÕ‰ª ‚¥¬·ª√º—π§à“Õ—µ√“ à«π§“√å∫ÕπµàÕ

‰π‚µ√‡®π (C/N) ‡∑à“°—∫ 30, 40, 50, ·≈– 60 ·≈–‰¥â

∑”°“√ª√—∫§à“ª√‘¡“≥§«“¡™◊Èπ‡√‘Ë¡µâπ¢Õß«— ¥ÿº ¡Õ¬Ÿà„π

™à«ß√âÕ¬≈– 50-60

pH 9.07±0.037 8.86±0.183 8.51±0.041 5.49±0.008 6.61±0.067

Density (g/cc) 0.36±0.313 0.29±0.227 0.35±0.882 0.07±0.070 -

Moisture content (%,wb) 13.10±0.050 10.20±0.070 57.17±1.032 14.30±0.070 28.21±0.820

Ash (%,db) 43.14±2.024 2.76±1.846 39.00±0.872 16.16±1.153 49.83±0.907

Organic matter (%,db)1 56.86±1.103 47.24±0.900 61.00±1.002 83.84±1.762 22.14±2.043

TC (%,db)2 31.07±1.652 25.81±2.302 33.33±1.709 45.81±0.900 9.20±1.076

C/N 13.22±2.570 20.01±1.779 38.31±2.570 163.61±13.050 30.67±2.097

TKN (%,db) 2.35±0.924 1.29±0.304 0.87±1.034 0.28±4.313 0.30±0.613

P (%,db) 2.00±0.602 1.47±0.076 0.53±0.507 0.06±0.054 0.15±0.044

K (%,db) 2.29±0.434 1.62±0.327 0.87±0.061 1.2±0.103 0.17±0.050

À¡“¬‡Àµÿ: db=Dry basis; wb=Wet basis
1ª√‘¡“≥ “√Õ‘π∑√’¬å∑—ÈßÀ¡¥ (%db)= 100-%ash (db)
2ª√‘¡“≥§“√å∫Õπ∑—ÈßÀ¡¥§”π«≥∫π∞“ππÈ”Àπ—°·Àâß¡’§à“‡∑à“°—∫ª√‘¡“≥ “√Õ‘π∑√’¬å∑—ÈßÀ¡¥À“√¥â«¬ 1.8 [2]

µ“√“ß∑’Ë 1  ≈—°…≥– ¡∫—µ‘∑“ß°“¬¿“æ·≈–∑“ß‡§¡’¢Õß«— ¥ÿ∑’Ë„™â„π°“√»÷°…“

≈—°…≥– ¡∫—µ‘
«— ¥ÿÀ¡—°

¡Ÿ≈‰°à ¡Ÿ≈«—« °âÕπ‡ÀÁ¥ ¢ÿ¬¡–æ√â“«
¥‘π

∂—ßªØ‘°‘√‘¬“∑’Ë„™â»÷°…“ ”À√—∫√–¬–∑’Ë 1 (√Ÿª∑’Ë 1)

ª√–°Õ∫¥â«¬∂—ß¿“¬πÕ°∑’Ë∑”¥â«¬æ≈“ µ‘°Õ–§√’≈‘§ (Acrylic

Plastic) ·≈–∂—ß¿“¬„π∑”¥â«¬ ·µπ‡≈  ”À√—∫°“√

µ√«®«—¥°“√ Ÿ≠‡ ’¬¡«≈·Àâß ∂—ß¿“¬„π¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß 18.5 ´¡.  Ÿß 24 ´¡. (ª√‘¡“µ√„™âß“π 4.7 ≈.)

∑”°“√‡®“–√Ÿæ√ÿπ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 1 ¡¡. °√–®“¬

‚¥¬∑—Ë«∑’Ë°âπ∂—ß‡æ◊ËÕ∑”Àπâ“∑’Ë√–∫“¬Õ“°“»¥â“π≈à“ß („Àâ

Õ“°“»·°à«— ¥ÿÀ¡—°‚¥¬°“√°«π¥â«¬¡◊Õ) ∂—ß¿“¬„π∫√√®ÿ

«— ¥ÿº ¡ («— ¥ÿÀ¡—°À≈—°+«— ¥ÿÀ¡—°√à«¡) √«¡πÈ”Àπ—°

∑—ÈßÀ¡¥ª√–¡“≥ 3 °°. (πÈ”Àπ—°‡ªï¬°) ∑’Ë∑ÿ°‡ß◊ËÕπ‰¢°“√

∑¥ Õ∫
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°—∫·ºπ°“√∑¥≈Õß√–¬–∑’Ë 1

√–¬–∑’Ë 3 »÷°…“°“√„™âª√–‚¬™πå¢ÕßªÿÜ¬À¡—°∑“ß

¥â“π‡°…µ√°√√¡ ∑—Èßπ’È‰¥â∑”°“√‡æ“–ª≈Ÿ°æ◊™™π‘¥∑’Ë√–¬–

°“√‡°Á∫‡°’Ë¬« —Èπ·≈–‡ªìπ∑’Ëπ‘¬¡∫√‘‚¿§„π∑âÕßµ≈“¥ (º—°

°“¥°«“ßµÿâß) ¿“¬„µâ°“√ª√—∫Õ—µ√“ à«πªÿÜ¬µàÕ¥‘πª≈Ÿ°‚¥¬

πÈ”Àπ—°®”π«π 4 ‡ß◊ËÕπ‰¢ §◊Õ 0:100, 5:95, 10:90, ·≈–

15:85 ‚¥¬·µà≈–‡ß◊ËÕπ‰¢ª√–°Õ∫¥â«¬ 5 ´È” ´È”≈– 4 µâπ

§‘¥‡ªìπ 20 µâπµàÕ°“√∑¥ Õ∫ 1 ‡ß◊ËÕπ‰¢ §«∫§ÿ¡ª√‘¡“≥

πÈ”∑’Ë„Àâ (∑ÿ°«—π) ª√–¡“≥ 33 ≈‘µ√/≈∫.¡. ¢Õß¥‘πª≈Ÿ° ·≈–

ª√‘¡“≥· ß·¥¥∑’Ë‡∑à“°—π °“√«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫°“√

‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™∑“ß ∂‘µ‘ ∑’Ë™à«ß°“√‡°Á∫‡°’Ë¬« (35 «—π)

‚¥¬°“√µ√«®«—¥§«“¡¬“«√“° (´¡.), §«“¡ Ÿßµâπ (´¡.),

®”π«π„∫ („∫), ¢π“¥„∫ (µ√.´¡., ª√–¡“≥°“√®“°º≈

§Ÿ≥√–À«à“ß§«“¡°«â“ß·≈–§«“¡¬“«¢Õß„∫), ·≈–πÈ”

Àπ—°µâπ (°√—¡, ¡«≈‡ªï¬°) ¢Õß·µà≈–‡ß◊ËÕπ‰¢∑¥ Õ∫

2.2 ·ºπ°“√∑¥≈Õß
°“√»÷°…“∑¥≈Õß·∫àßÕÕ°‡ªìπ 3 √–¬– ¥—ßπ’È

√–¬–∑’Ë 1 »÷°…“º≈¢Õß°“√®—¥°“√§à“ C/N ‡√‘Ë¡

µâπ™à«ßª“π°≈“ß∂÷ß Ÿß §◊Õ C/N30, C/N40, C/N50, ·≈–

C/N60 µàÕ°“√‡ª≈’Ë¬π·ª≈ß∑“ß¥â“π°“¬¿“æ·≈–‡§¡’¢Õß

«— ¥ÿÀ¡—° ·≈–ª√– ‘∑∏‘º≈¢Õß√–∫∫°“√À¡—°„πÀâÕß

ªØ‘∫—µ‘°“√µ“¡·ºπ°“√∑¥≈Õß (µ“√“ß∑’Ë 2) ‚¥¬∑”°“√

»÷°…“∑¥≈Õß®”π«π 2 ´È”

√–¬–∑’Ë 2 ∑”°“√¢¬“¬º≈‡ß◊ËÕπ‰¢∑’Ë‡À¡“– ¡

®“°°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘ ¿“¬„µâ°“√ª√–‡¡‘π

ª√– ‘∑∏‘º≈¢Õß√–∫∫°“√À¡—° ®”π«πÕ¬à“ßπâÕ¬ 2 ‡ß◊ËÕπ‰¢

(‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫)  Ÿà¢—Èππ”√àÕß∑’Ë‚√ßß“π (‡™’¬ß„À¡à

Œ‘«‚¡ ∑å ®”°—¥) ‚¥¬¥”‡π‘π√–∫∫°“√À¡—°ªÿÜ¬·∫∫°Õß

·∂«æ≈‘°°≈—∫°Õß (‡∑§‚π‚≈¬’∑’Ë∑“ß‚√ßß“π„™âÕ¬Ÿà„πªí®®ÿ∫—π)

°ÕßÀ¡—°¢—Èππ”√àÕß¡’¢π“¥‡∑à“°—∫ 1.5 ¡. x 2 ¡. x 1 ¡.

(°«â“ßx¬“«x Ÿß) ·≈–∑”°“√À¡—°¿“¬„µâ‡ß◊ËÕπ‰¢‡¥’¬«°—π

√Ÿª∑’Ë 1  ∂—ßªØ‘°√‘¬“∑’Ë„™â„π°“√∑¥≈Õß
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2.3 °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
°“√»÷°…“„π√–¬–∑’Ë 1 ·≈–√–¬–∑’Ë 2 ‰¥â∑”°“√

‡°Á∫µ—«Õ¬à“ß®“°®ÿ¥µà“ßÊ ¢Õß∂—ßªØ‘°‘√‘¬“·≈–¢Õß°Õß

À¡—°„Àâ§√Õ∫§≈ÿ¡ À≈—ß®“°π—Èπ∑”°“√§≈ÿ°‡§≈â“µ—«Õ¬à“ß„Àâ

º ¡°—πÕ¬à“ß∑—Ë«∂÷ß ‡æ◊ËÕπ”«— ¥ÿµ—«Õ¬à“ß¡“«‘‡§√“–Àå

≈—°…≥– ¡∫—µ‘∑“ß°“¬¿“æ·≈–‡§¡’„π·µà≈–™ÿ¥°“√∑¥≈Õß

Õ¬à“ß≈– 3 È́”

√–À«à“ß°“√À¡—°∑”°“√µ√«®«—¥Õÿ≥À¿Ÿ¡‘¢Õß

√–∫∫°“√À¡—°∑ÿ°«—π ·≈–µ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß

≈—°…≥– ¡∫—µ‘∑“ß°“¬¿“æ·≈–∑“ß‡§¡’¢Õß«— ¥ÿÀ¡—° [11]

‡™àπ §«“¡™◊Èπ, §«“¡Àπ“·πàπ, pH, §“√å∫Õπ∑—ÈßÀ¡¥

(%TC), ‡®¥“≈Àå‰π‚µ√‡®π (%TKN), øÕ øÕ√—  (%P),

‚æ·∑ ‡´’¬¡ (%K), ·≈– C/N ®π°√–∑—Ëß ‘Èπ ÿ¥°“√À¡—°

„π°“√ª√–‡¡‘π°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å¢Õß«— ¥ÿÀ¡—° ‰¥â

§”π«≥§à“°“√ Ÿ≠‡ ’¬¡«≈·Àâß·≈–§à“§ß∑’Ë°“√¬àÕ¬ ≈“¬

§“√å∫Õπ∑—ÈßÀ¡¥µàÕ«—π (k) §”π«≥§à“°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π

(N loss) ®“° ¡°“√∑’Ë√“¬ß“π‚¥¬ Sanchez-Monedero

et al. [12] ¥—ßµàÕ‰ªπ’È

N-loss (%) = 100-100[(X1N2/X2N1)]

µ“√“ß∑’Ë 2  ·ºπ°“√∑¥≈Õß√–¬–∑’Ë 1

C/N30 1 : 3 : 2 : 1.6 0.70 - §«“¡™◊Èπ‡√‘Ë¡µâπ√âÕ¬≈– 50-60

C/N40 1 : 1.2 : 2 : 4 0.40 - ¢π“¥«— ¥ÿÀ¡—°‡≈Á°°«à“ 1 π‘È«

C/N50 1 : 0.6 : 2 : 5 0.35 - °«πº ¡¥â«¬¡◊Õ∑ÿ° 3 «—π

C/N60 1 : 0.2 : 2 : 6 0.30 (æ‘®“√≥“√–¥—∫Õÿ≥À¿Ÿ¡‘ª√–°Õ∫)

À¡“¬‡Àµÿ: - *Õ—µ√“ à«πº ¡§‘¥„π‡∑Õ¡¡«≈‡ªï¬° («— ¥ÿº ¡√«¡∑—ÈßÀ¡¥ª√–¡“≥ 2.5-2.9 °°.) ‚¥¬À≈—°°“√º ¡

®–§”π÷ß∂÷ß§ÿ≥¿“æªÿÜ¬À¡—° (∏“µÿÕ“À“√À≈—° N) √“§“µâπ∑ÿπ«—µ∂ÿ¥‘∫ ·≈–§à“ C/N ∑’Ë°”Àπ¥ ¥—ßπ—Èπ

„π°“√»÷°…“π’È ®÷ß‰¥â·ª√‡ª≈’Ë¬πÕ—µ√“ à«π¢Õß¡Ÿ≈«—«‡æ◊ËÕ≈¥µâπ∑ÿπ ¢≥–‡¥’¬«°—π ‰¥âª√—∫§à“ C/N ¢Õß

«— ¥ÿÀ¡—°¥â«¬¢ÿ¬¡–æ√â“« (‡π◊ËÕß®“°„πªí®®ÿ∫—π∑“ß‚√ßß“π‰¡à¡’§à“„™â®à“¬„π à«ππ’È) ‡ªìπÀ≈—°

- **√“§“√«¡¢Õß«—µ∂ÿ¥‘∫‚¥¬‰¡à√«¡¢ÿ¬¡–æ√â“«

- Õ—µ√“ à«πº ¡„πªí®®ÿ∫—π¢Õß‚√ßß“π‡∑à“°—∫ 1:2.1:2.9:5.1 (¡Ÿ≈‰°à:¡Ÿ≈‚§:°âÕπ‡ÀÁ¥:Õ◊ËπÊ) ´÷Ëß§à“ C/N ‡√‘Ë¡

µâπª√–¡“≥ 20-25 ·≈–¡’µâπ∑ÿπ°“√º≈‘µ‡∑à“°—∫ 1 ∫“∑/°°.

- ¥”‡π‘π√–∫∫°“√À¡—°·∫∫°– (batch operation)

°“√∑¥≈Õß
Õ—µ√“ à«πº ¡*

¡Ÿ≈‰°à : ¡Ÿ≈«—« : °âÕπ‡ÀÁ¥ : ¢ÿ¬¡–æ√â“«

√“§“**

(∫“∑/°°.)
‡ß◊ËÕπ‰¢°“√À¡—°

‡¡◊ËÕ X1 ·≈– X2 §◊Õ §à“§«“¡‡¢â¡¢âπ¢Õß‡∂â“ (%Ash) ∑’Ë

‡√‘Ë¡µâπ·≈–∑’Ë ÿ¥∑â“¬°“√À¡—° ¢≥–∑’Ë N1 ·≈– N2 §◊Õ §à“

§«“¡‡¢â¡¢âπ¢Õß‡®¥“Àå≈‰π‚µ√‡®π (%TKN) ∑’Ë‡√‘Ë¡µâπ

·≈–∑’Ë ÿ¥∑â“¬°“√À¡—°

°“√»÷°…“Õ‘∑∏‘æ≈¢ÕßÕ—µ√“ à«πªÿÜ¬µàÕ¥‘πª≈Ÿ°µàÕ

°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™∑—Èß 4 ‡ß◊ËÕπ‰¢∑¥ Õ∫ (√–¬–∑’Ë 3)

‰¥â«‘‡§√“–Àå§à“∑“ß ∂‘µ‘‚¥¬«‘∏’°“√«‘‡§√“–Àå·∫∫ Duncanûs

Multiple Range Test ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

3. º≈°“√»÷°…“·≈–«‘®“√≥å
3.1 °“√»÷°…“√–¬–∑’Ë 1 (¢—ÈπÀâÕßªØ‘∫—µ‘°“√)

°“√‡ª≈’Ë¬π·ª≈ß∑“ß¥â“π°“¬¿“æ·≈–‡§¡’¢Õß

«— ¥ÿÀ¡—°

„π™à«ß —ª¥“Àå·√°¢Õß°“√À¡—° æ∫«à“ °“√

æ—≤π“Õÿ≥À¿Ÿ¡‘¢Õß«— ¥ÿÀ¡—°„π∑ÿ°™ÿ¥°“√∑¥≈Õß‡æ‘Ë¡¢÷Èπ

 Ÿß ÿ¥ ‚¥¬‡©æ“–™ÿ¥°“√∑¥≈Õß∑’Ë C/N30 Õÿ≥À¿Ÿ¡‘‡æ‘Ë¡

¢÷Èπ Ÿß ÿ¥∂÷ß 35.5 °C ¢≥–∑’Ë™ÿ¥°“√∑¥≈Õß∑’Ë C/N40, C/

N50, ·≈– C/N60 °“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘§àÕπ¢â“ß„°≈â

‡§’¬ß°—π (29-32.8 °C) À≈—ß®“°π—ÈπÕÿ≥À¿Ÿ¡‘®–§àÕ¬Ê ≈¥

≈ßÕ¬à“ßµàÕ‡π◊ËÕß ·≈–„π™à«ß ÿ¥∑â“¬¢Õß°“√À¡—°Õÿ≥À¿Ÿ¡‘

¢Õß∑ÿ°™ÿ¥°“√∑¥≈Õß®–¡’§à“·ª√º—π‡≈Á°πâÕ¬µ“¡Õÿ≥À¿Ÿ¡‘

¢Õß ‘Ëß·«¥≈âÕ¡ (√Ÿª∑’Ë 2°) ‡π◊ËÕß®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß
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Õÿ≥À¿Ÿ¡‘„π√–À«à“ß°“√À¡—° ®÷ß àßº≈„Àâª√‘¡“≥§«“¡™◊Èπ

‡√‘Ë¡µâπ (√âÕ¬≈– 60-73) ¢Õß«— ¥ÿÀ¡—°¡’§à“≈¥≈ß ®“°

°“√»÷°…“æ∫«à“ ∑ÿ°™ÿ¥°“√∑¥≈Õß¡’§à“§«“¡™◊ÈπµË” ÿ¥

ª√–¡“≥«—π∑’Ë 9 ¢Õß°“√À¡—° (√âÕ¬≈– 39-47) ¿“¬À≈—ß

°“√ª√—∫§«“¡™◊Èπ¢Õß«— ¥ÿÀ¡—° («—π∑’Ë 12 ¢Õß°“√À¡—°) ∑”„Àâ

§«“¡™◊Èπ¡’§à“‡æ‘Ë¡¢÷Èπ ·≈–∑’Ë ‘Èπ ÿ¥°“√À¡—° («—π∑’Ë 30 ¢Õß

°“√À¡—°) §à“ª√‘¡“≥§«“¡™◊Èπ¢Õß∑ÿ°™ÿ¥°“√∑¥≈ÕßµË”

°«à“§à“‡√‘Ë¡µâπ‡æ’¬ß‡≈Á°πâÕ¬ (√âÕ¬≈– 50-59)

Õÿ≥À¿Ÿ¡‘∑’Ë‡æ‘Ë¡¢÷Èπ„π™à«ß·√°¢Õß°“√À¡—° ‡ªìπ

º≈®“°§«“¡√âÕπ∑’Ë‡°‘¥¢÷Èπ®“°°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å

Õ¬à“ß√«¥‡√Á«‚¥¬®ÿ≈‘π∑√’¬å ‡π◊ËÕß®“°™à«ß·√°¢Õß√–∫∫

°“√À¡—°¡’ª√‘¡“≥ “√Õ“À“√Õ¬à“ß‡æ’¬ßæÕµàÕ§«“¡

µâÕß°“√¢Õß®ÿ≈‘π∑√’¬å ª√–°Õ∫°—∫ªí®®—¬¥â“π°“¬¿“æ∑’Ë

‡À¡“– ¡ (¢π“¥«— ¥ÿÀ¡—°·≈–§«“¡™◊Èπ) ®÷ß àß‡ √‘¡„Àâ

®ÿ≈‘π∑√’¬å∑”ß“π‰¥â¥’¬‘Ëß¢÷Èπ  àßº≈„Àâæ≈—ßß“π§«“¡√âÕπ‡°‘¥

¢÷Èπ¡“°„π™à«ß·√°¢Õß°“√À¡—° [1-2, 4, 13-14] °“√

æ—≤π“Õÿ≥À¿Ÿ¡‘¢Õß™ÿ¥°“√∑¥≈Õß∑’Ë C/N30 (√Ÿª∑’Ë 2°) ∑’Ë

 Ÿß°«à“™ÿ¥°“√∑¥≈ÕßÕ◊ËπÕ¬à“ß¡’π—¬ ”§—≠ ∫àß™’È«à“ §à“ C/N30

‡ªìπ‡ß◊ËÕπ‰¢°“√À¡—°∑’Ë‡°‘¥°“√¬àÕ¬ ≈“¬ Ÿß ÿ¥ ‡π◊ËÕß®“°

ª√‘¡“≥‰π‚µ√‡®π„π√–∫∫°“√À¡—°∑’Ë Ÿß°«à“ ‰¡à®”°—¥°“√

‡®√‘≠‡µ‘∫‚µ·≈–°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å¢Õß®ÿ≈‘π∑√’¬å„π

™à«ß·√°¢Õß°“√À¡—° [3, 15] ¥—ßπ—Èπ°√–∫«π°“√¬àÕ¬ ≈“¬

®÷ß‡°‘¥¢÷Èπ‰¥â¥’°«à“™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ

§à“ pH ¢Õß«— ¥ÿÀ¡—°‰¥â‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«®“°

§à“‡√‘Ë¡µâπ (7.5-8.6) ‚¥¬°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“ pH „π™ÿ¥°“√

∑¥≈Õß∑’Ë C/N30  Ÿß ÿ¥ (8.9) „π«—π∑’Ë 2 ¢Õß°“√À¡—° ·≈–

¡’§à“ pH ª√–¡“≥ 8.0 „π™à«ß«—π∑’Ë 6-10 ¢Õß°“√À¡—°

®“°π—Èπ§à“ pH ¡’·π«‚πâ¡‡ª≈’Ë¬π·ª≈ß‡≈Á°πâÕ¬®π‡¢â“ Ÿà

 ¿“«–‡ªìπ°≈“ß (7.5-7.8) ∑’Ë ‘Èπ ÿ¥°“√À¡—° («—π∑’Ë 30 ¢Õß

°“√À¡—°)  ”À√—∫™ÿ¥°“√∑¥≈Õß∑’Ë C/N40, C/N50, ·≈–

C/N60 æ∫«à“ ·π«‚πâ¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ pH ‰¡à

·µ°µà“ß°—π ‚¥¬§à“ pH  Ÿß ÿ¥¡’§à“ª√–¡“≥ 8.0 „π«—π∑’Ë 5

¢Õß°“√À¡—° À≈—ß®“°π—Èπ§à“ pH §àÕ¬Ê ≈¥≈ßÕ¬à“ßµàÕ‡π◊ËÕß

·≈–∑’Ë ‘Èπ ÿ¥°“√À¡—° §à“ pH „π™ÿ¥°“√∑¥≈Õßµà“ßÊ §àÕπ

¢â“ß§ß∑’Ë‚¥¬‡¢â“ Ÿà ¿“«–‡ªìπ°≈“ß∑’Ë pH ª√–¡“≥ 7.0 (√Ÿª

∑’Ë 2¢) °“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥§“√å∫Õπ∑—ÈßÀ¡¥ (TC) „π

™à«ß 2  —ª¥“Àå·√°¢Õß°“√À¡—°æ∫«à“ §à“§“√å∫Õπ

∑—ÈßÀ¡¥¢Õß∑ÿ°™ÿ¥°“√∑¥≈Õß¡’·π«‚πâ¡≈¥≈ßµ“¡√–¬–

‡«≈“°“√À¡—° (√Ÿª∑’Ë 2§) ‚¥¬‡©æ“–™ÿ¥°“√∑¥≈Õß∑’Ë C/N30

æ∫«à“ ‡ªÕ√å‡´πµå°“√≈¥≈ß¢Õß§“√å∫Õπ∑—ÈßÀ¡¥ (√âÕ¬≈– 22)

®“°§à“‡√‘Ë¡µâπ Ÿß ÿ¥„π«—π∑’Ë 9 ¢Õß°“√À¡—° À≈—ß®“°«—π∑’Ë

10 ¢Õß°“√À¡—°‡ªìπµâπ‰ª §à“§“√å∫Õπ∑—ÈßÀ¡¥¢Õß∑ÿ°™ÿ¥

°“√∑¥≈Õß¡’§à“·ª√ª√«π‡≈Á°πâÕ¬‚¥¬Õ¬Ÿà„π™à«ßª√–¡“≥

√âÕ¬≈– 30-40 ®π°√–∑—Ëß ‘Èπ ÿ¥°“√À¡—° „π∑”πÕß

‡¥’¬«°—π°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ C/N ¢Õß«— ¥ÿÀ¡—° ®“°

°“√»÷°…“æ∫«à“ „π™à«ß·√°¢Õß°“√À¡—°§à“ C/N ¢Õß∑ÿ°

™ÿ¥°“√∑¥≈Õß ¡’·π«‚πâ¡≈¥≈ß¡’§à“ C/N Õ¬Ÿà„π™à«ßª√–¡“≥

26-38 ·≈–À≈—ß®“°«—π∑’Ë 15 ¢Õß°“√À¡—°‡ªìπµâπ‰ª §à“

C/N ¢Õß∑ÿ°™ÿ¥°“√∑¥≈Õß¡’°“√‡ª≈’Ë¬π·ª≈ß‡æ’¬ß‡≈Á°πâÕ¬

‡¡◊ËÕ ‘Èπ ÿ¥°“√À¡—°§à“ C/N ¢Õß™ÿ¥°“√∑¥≈Õß∑’Ë C/N30,

C/N40, C/N50 ·≈– C/N60 ¡’§à“ª√–¡“≥ 19, 31, 40

·≈– 41 µ“¡≈”¥—∫ (√Ÿª∑’Ë 2ß)
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°“√‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«¢Õß§à“ pH ∑’Ë‡ß◊ËÕπ‰¢

C/N30 (√Ÿª∑’Ë 2¢) ∫àß™’È«à“ °√–∫«π°“√ Mineralization

¢Õß “√ª√–°Õ∫‰π‚µ√‡®π·≈–°‘®°√√¡°“√¬àÕ¬ ≈“¬

‚¥¬®ÿ≈‘π∑√’¬å‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á«¿“¬„µâ‡ß◊ËÕπ‰¢π’È ´÷Ëß

 Õ¥§≈âÕß°—∫°“√‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«¢ÕßÕÿ≥À¿Ÿ¡‘ (√Ÿª∑’Ë

2°) ·≈–°“√≈¥≈ß¢Õß§à“§“√å∫Õπ∑—ÈßÀ¡¥·≈–§à“ C/N (√Ÿª

∑’Ë 2ß) πÕ°®“°π’È¿“¬„µâ ¿“«–∑’Ë¡’§«“¡™◊Èπ (√âÕ¬≈– 50-

60) ¢Õß°“√À¡—° Õ‘ÕÕπ¢Õß·Õ¡‚¡‡π’¬¡ “¡“√∂≈–≈“¬

¡’ ¿“æ‡ªìπ¥à“ß ¥—ßπ—Èπ§à“ pH ®÷ß Ÿß¢÷Èπ [1, 3] „π∑“ßµ√ß

°—π¢â“¡ ª√‘¡“≥‰π‚µ√‡®π∑’Ë®”°—¥¿“¬„µâ™ÿ¥°“√∑¥≈Õß∑’Ë

C/N40-C/N60 Õ“® àßº≈„Àâ®ÿ≈‘π∑√’¬å„™â‰π‚µ√‡®π„π√Ÿª

 “√Õ‘π∑√’¬å‡ª≈’Ë¬π‡ªìπ “√ª√–°Õ∫·≈–°ä“´·Õ¡‚¡‡π’¬‰¥â

§àÕπ¢â“ßπâÕ¬ ª√–°Õ∫°—∫∑’Ë‡ß◊ËÕπ‰¢ C/N40-C/N60 ¡’

°“√æ—≤π“Õÿ≥À¿Ÿ¡‘‰¡à Ÿßπ—° ¢≥–∑’Ëª√‘¡“≥¡«≈§“√å∫Õπ

∑—ÈßÀ¡¥∑—Èß„π à«π∑’Ë¬àÕ¬ ≈“¬ßà“¬·≈–¬àÕ¬ ≈“¬¬“°¢Õß

«— ¥ÿÀ¡—°√à«¡ (°âÕπ‡ÀÁ¥‡°à“·≈–¢ÿ¬¡–æ√â“«) Õ¬Ÿà„π

 —¥ à«π∑’Ë§àÕπ¢â“ß Ÿß (µ“√“ß∑’Ë 2) ®÷ßÕ“® àßº≈„Àâ‡°‘¥

°√–∫«π°“√ N-immobilization ‚¥¬®ÿ≈‘π∑√’¬å‡ªìπÀ≈—°

·≈–‡°‘¥°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π„π√Ÿª·Õ¡‚¡‡π’¬√–‡À¬ (NH
3

volatilization) §àÕπ¢â“ßµË” ¥—ßπ—Èπ°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“

pH µ≈Õ¥°“√∑¥≈Õß®÷ß¡’§à“µË”°«à“™ÿ¥°“√∑¥≈Õß C/N30

[3, 16] Õ¬à“ß‰√°Áµ“¡ ∑’Ë ‘Èπ ÿ¥°“√À¡—°§à“ pH ¢Õß∑ÿ°™ÿ¥

°“√∑¥≈Õß ¡’§à“§àÕπ¢â“ß‡ªìπ°≈“ß-¥à“ß‡≈Á°πâÕ¬ (7-7.7)

√Ÿª∑’Ë 2  °“√‡ª≈’Ë¬π·ª≈ß∑“ß¥â“π°“¬¿“æ·≈–‡§¡’„π√–À«à“ß°√–∫«π°“√À¡—°ªÿÜ¬ (√–¬–∑’Ë 1)

(°) Õÿ≥À¿Ÿ¡‘; (¢) pH; (§) §“√å∫Õπ∑—ÈßÀ¡¥ (TC); ·≈– (ß) C/N
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°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π·≈–¡«≈·Àâß¢Õß

«— ¥ÿÀ¡—°

°“√√–‡À¬¢Õß°ä“´·Õ¡‚¡‡π’¬‡√‘Ë¡ —ß‡°µ‰¥â

¿“¬„π 3 «—π·√°¢Õß°“√À¡—° ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß™ÿ¥°“√

∑¥≈Õß∑’Ë C/N30 æ∫«à“ ‡√‘Ë¡¡’°≈‘Ëπ©ÿπ¢Õß·Õ¡‚¡‡π’¬∑’Ë

‡°‘¥®“°ªØ‘°‘√‘¬“°“√¬àÕ¬ ≈“¬°àÕπ™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ ·≈–

√–¥—∫°≈‘Ëπ√ÿπ·√ß¢÷Èπ„π«—π∑’Ë 6 ¢Õß°“√À¡—° ¢≥–∑’Ë™ÿ¥

°“√∑¥≈Õß∑’Ë C/N40-C/N60 ‡°‘¥°≈‘Ëπ¢÷Èπ™â“°«à“ («—π∑’Ë

10-12) ·≈–™à«ß√–¬–‡«≈“°“√‡°‘¥°≈‘Ëπ —Èπ°«à“ πÕ°®“°π’È

√–¥—∫°≈‘Ëπ‰¡à√ÿπ·√ß‡∑à“°—∫™ÿ¥°“√∑¥≈Õß∑’Ë C/N30 À≈—ß

®“°«—π∑’Ë 21 ¢Õß°“√À¡—°‡ªìπµâπ‰ª æ∫«à“ °≈‘Ëπ∑’Ë‡°‘¥¢÷Èπ

„π™ÿ¥°“√∑¥≈Õß∑’Ë C/N30 ·≈– C/N40 §àÕ¬Ê ®“ß≈ß

·≈–‡ª≈’Ë¬π‡ªìπ°≈‘Ëπ§≈â“¬¥‘π¡“°¬‘Ëß¢÷Èπ  à«π™ÿ¥°“√∑¥≈Õß∑’Ë

C/N50 ·≈– C/N60 ¬—ß§ß‰¥â°≈‘Ëπ¢Õß¢ÿ¬¡–æ√â“« ®“°

°“√§”π«≥°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π„π™à«ß 2  —ª¥“Àå·√°

¢Õß°“√À¡—°·≈–°“√ Ÿ≠‡ ’¬¡«≈·Àâß∑’Ë ‘Èπ ÿ¥°“√À¡—° («—π

∑’Ë 37) æ∫«à“ ∑’Ë‡ß◊ËÕπ‰¢ C/N30 ¡’°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π

·≈–¡«≈·Àâß Ÿß ÿ¥§◊Õ√âÕ¬≈– 41 ·≈– 181 °√—¡ µ“¡≈”¥—∫

¢≥–∑’Ë‡ß◊ËÕπ‰¢ C/N40-C/N60 æ∫«à“ °“√ Ÿ≠‡ ’¬

‰π‚µ√‡®πÕ¬Ÿà„π™à«ß√âÕ¬≈– 7-32 ·≈–°“√ Ÿ≠‡ ’¬¡«≈

·ÀâßÕ¬Ÿà„π™à«ß 43-48 °√—¡ (µ“√“ß∑’Ë 3)

∂÷ß·¡âÕ—µ√“ à«π§“√å∫ÕπµàÕ‰π‚µ√‡®π∑’Ë

C/N30 ‡ªìπ‡ß◊ËÕπ‰¢∑’Ë àßº≈„Àâª√– ‘∑∏‘¿“æ°“√¬àÕ¬ ≈“¬

 “√Õ‘π∑√’¬å¢Õß®ÿ≈‘π∑√’¬å‡°‘¥¢÷Èπ‰¥â¥’°«à“™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ

‚¥¬¡’°“√ Ÿ≠‡ ’¬¡«≈·Àâß Ÿß ÿ¥ (181 °√—¡, √âÕ¬≈– 15.4)

Õ¬à“ß‰√°Áµ“¡®“°°“√§”π«≥§à“°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π [12]

æ∫«à“ √–∫∫‡°‘¥°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π„π√Ÿª°“√√–‡À¬

¢Õß·Õ¡‚¡‡π’¬ Ÿß ÿ¥¥â«¬‡™àπ°—π (√âÕ¬≈– 41) ‚¥¬‡©æ“–

„π™à«ß Õß —ª¥“Àå·√°¢Õß°“√À¡—° º≈°“√»÷°…“π’È

 Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Cayuela et al. [17] ∑’Ëæ∫°“√

 Ÿ≠‡ ’¬‰π‚µ√‡®π„π™à«ß Õß —ª¥“Àå·√°¢Õß°“√À¡—°«— ¥ÿ

‡À≈◊Õ∑‘Èß∑“ß°“√‡°…µ√√à«¡°—∫¡Ÿ≈ —µ«åª√–¡“≥√âÕ¬≈–

38-40 ¿“¬„µâ°“√¥”‡π‘π√–∫∫°Õß·∂«·∫∫æ≈‘°°≈—∫°Õß

(Turned windrow) °“√¥”‡π‘π√–∫∫°“√À¡—°·∫∫°Õß

·∂«æ≈‘°°≈—∫°Õß∂◊Õ‡ªìπªí®®—¬Àπ÷Ëß ∑’Ë àßº≈µàÕ°“√ Ÿ≠‡ ’¬

‰π‚µ√‡®π¢Õß«— ¥ÿÀ¡—°„π√Ÿª·Õ¡‚¡‡π’¬√–‡À¬Õ¬à“ß¡’π—¬

 ”§—≠ ‰¥â¡’√“¬ß“π∑’Ë∫àß™’È«à“ °“√ª√—∫‡ª≈’Ë¬π‡∑§‚π‚≈¬’

°“√À¡—°Õ‘π∑√’¬å«—µ∂ÿ®“°°Õß·∂«æ≈‘°°≈—∫°Õß ‡ªìπ

‡∑§‚π‚≈¬’°Õß ∂‘µ‡µ‘¡Õ“°“»‚¥¬∏√√¡™“µ‘À√◊Õ‡§√◊ËÕß

®—°√°≈  “¡“√∂≈¥ª√‘¡“≥°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π„π√Ÿª

·Õ¡‚¡‡π’¬√–‡À¬¢Õß√–∫∫°“√À¡—°≈ß‰¥â∂÷ß√âÕ¬≈– 40-80

[17-19] °“√ Ÿ≠‡ ’¬‰π‚µ√‡®π∑’ËπâÕ¬°«à“„π™à«ß·√°¢Õß

°“√À¡—°∑’Ë‡ß◊ËÕπ‰¢ C/N50 ·≈– C/N60 Õ“®‡ªìπº≈®“°

«— ¥ÿÀ¡—°¡’§«“¡‡¢â¡¢âπ¢ÕßÕ‘π∑√’¬å§“√å∫Õπ„πª√‘¡“≥∑’Ë Ÿß

¢≥–∑’Ë§«“¡‡¢â¡¢âπ¢Õß‰π‚µ√‡®π‡√‘Ë¡µâπ¡’§à“µË”‡°‘π‰ª

ª√–°Õ∫°—∫Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß«— ¥ÿÀ¡—°√à«¡ (¢ÿ¬

¡–æ√â“«) ∑’Ë¡’Õ‘π∑√’¬å§“√å∫Õπ„π√Ÿª¬àÕ¬ ≈“¬¬“° ‡™àπ

Lignin (√âÕ¬≈– 41) ·≈– Holocellulose (√âÕ¬≈– 82) „π

ª√‘¡“≥∑’Ë Ÿß [20] ¥—ßπ—Èπ„π™à«ß·√°¢Õß°“√À¡—° (Active

stage)  “√ª√–°Õ∫Õ‘π∑√’¬å§“√å∫Õπ∑’Ë¬àÕ¬ ≈“¬‰¥âßà“¬®÷ß

∂Ÿ°¬àÕ¬ ≈“¬‚¥¬®ÿ≈‘π∑√’¬å‡ªìπÀ≈—° À≈—ß®“°π—Èπ®ÿ≈‘π∑√’¬å

®÷ß®–∑”°“√¬àÕ¬≈ “¬ “√ª√–°Õ∫‰π‚µ√‡®πµà“ßÊ ·≈–

 “√ª√–°Õ∫Õ‘π∑√’¬å§“√å∫Õπ∑’Ë¬àÕ¬ ≈“¬¬“° µ“¡≈”¥—∫

[1-2, 21] ∂÷ß·¡â√–∫∫°“√À¡—°∑’Ë C/N50 ·≈– C/N60 ¡’

µâπ∑ÿπ¥â“π«—µ∂ÿ¥‘∫∑’ËµË”°«à“ (0.30-0.35 ∫“∑/°°.) ·≈–

°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π∑’Ë‡°‘¥¢÷ÈππâÕ¬°«à“„π™à«ß Õß —ª¥“Àå

·√° (√âÕ¬≈– 7-8) ·µà‡π◊ËÕß®“°√–∫∫°“√À¡—°∑’Ë‡ß◊ËÕπ‰¢

C/N50 ·≈– C/N60 ¡’¢âÕ®”°—¥¥â“π§«“¡ ¡¥ÿ≈¢Õß∏“µÿ

Õ“À“√À≈—° Õ’°∑—ÈßÕß§åª√–°Õ∫∑“ß‡§¡’∑’Ë¬àÕ¬ ≈“¬¬“°

¢Õß«— ¥ÿÀ¡—°√à«¡ (°âÕπ‡ÀÁ¥‡°à“·≈–¢ÿ¬¡–æ√â“«) ¥—ß°≈à“«

®÷ß àßº≈„Àâ°‘®°√√¡°“√¬àÕ¬ ≈“¬ “√ª√–°Õ∫§“√å∫Õπ

·≈–‰π‚µ√‡®π‡ªìπ‰ªÕ¬à“ß™â“Ê √–∫∫°“√À¡—°¡’

ª√– ‘∑∏‘º≈§àÕπ¢â“ßµË” ®÷ß‡°‘¥°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π„π

™à«ß·√°¢Õß°“√À¡—°§àÕπ¢â“ßπâÕ¬ ‡¡◊ËÕ ‘Èπ ÿ¥°“√À¡—°

≈—°…≥–∑“ß°“¬¿“æ¢Õß«— ¥ÿÀ¡—°®÷ß‰¡à·µ°µà“ß®“°‡√‘Ë¡

µâπ°“√À¡—°¡“°π—° ‡¡◊ËÕ∑”°“√ª√–‡¡‘πª√– ‘∑∏‘º≈¢Õß

√–∫∫°“√À¡—°·≈–µâπ∑ÿπ«—µ∂ÿ¥‘∫„π¿“æ√«¡‡∫◊ÈÕßµâπ æ∫«à“

‡ß◊ËÕπ‰¢ C/N30 ‡ªìπ§à“∑’Ë‡À¡“– ¡ ”À√—∫°“√»÷°…“„π

¢—Èππ”√àÕß ∑’Ë‡ß◊ËÕπ‰¢π’È∑“ß‚√ßß“π “¡“√∂≈¥µâπ∑ÿπ¥â“π

«—µ∂ÿ¥‘∫≈ß‰¥âª√–¡“≥ 0.30 ∫“∑/°°. Õ¬à“ß‰√°Áµ“¡

‡π◊ËÕß®“°¢π“¥¢Õß°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√§àÕπ¢â“ß

‡≈Á° (4.7 ≈‘µ√) ®÷ßÕ“® àßº≈µàÕª√– ‘∑∏‘¿“æ°“√°—°‡°Á∫

Õÿ≥À¿Ÿ¡‘¢Õß°ÕßªÿÜ¬À¡—° µ≈Õ¥®πª√– ‘∑∏‘º≈¢Õß√–∫∫

°“√À¡—°≈¥µË”≈ß‰¥â ¥—ßπ—Èπ„π°“√»÷°…“¢—Èππ”√àÕß®÷ß‰¥â

‡≈◊Õ°Õ—µ√“ à«π C/N40 ∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫‡æ‘Ë¡Õ’°

Àπ÷Ëß‡ß◊ËÕπ‰¢
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3.2 °“√»÷°…“√–¬–∑’Ë 2 (¢—Èππ”√àÕß∑’Ë‚√ßß“π)
ª√– ‘∑∏‘º≈¢Õß√–∫∫°“√À¡—°¢—Èππ”√àÕß

„π™à«ß·√°¢Õß°“√À¡—°æ∫«à“ °“√æ—≤π“Õÿ≥À¿Ÿ¡‘

°≈“ß°ÕßªÿÜ¬À¡—°¢Õß∑—Èß Õß™ÿ¥°“√∑¥≈Õß (C/N30,

C/N40) ‡æ‘Ë¡ Ÿß¢÷ÈπÕ¬à“ß√«¥‡√Á« (√Ÿª∑’Ë 3°) ®π∂÷ß√–¥—∫

‡∑Õ√å‚¡øî≈‘§ (>55 °C) ·≈–∑—Èß Õß°ÕßÀ¡—°§ß ¿“æ°“√

À¡—°·∫∫‡∑Õ√å‚¡øî≈‘§‡ªìπ‡«≈“‰¡àπâÕ¬°«à“ 2  —ª¥“Àå

À≈—ß®“°π—Èπ√–¥—∫Õÿ≥À¿Ÿ¡‘¢Õß∑—Èß Õß°ÕßÀ¡—°§àÕ¬Ê §≈“¬

µ—«≈¥≈ß·≈–¡’§à“„°≈â‡§’¬ß°—πÕ¬Ÿà„π™à«ß 25-40 °C ®π

°√–∑—Ëß ‘Èπ ÿ¥°“√À¡—° («—π∑’Ë 40 ¢Õß°“√À¡—°) Õÿ≥À¿Ÿ¡‘

®–·ª√º—π¡’§à“„°≈â‡§’¬ß°—∫Õÿ≥À¿Ÿ¡‘ ‘Ëß·«¥≈âÕ¡ §«“¡

√âÕπ∑’Ë‡°‘¥¢÷Èπ®“°°‘®°√√¡°“√¬àÕ¬ ≈“¬¢Õß®ÿ≈‘π∑√’¬å  àß

º≈„Àâ§«“¡™◊Èπ¢Õß«— ¥ÿÀ¡—°∑—Èß Õß°ÕßÀ¡—°≈¥≈ßÕ¬à“ßµàÕ

‡π◊ËÕß®“°§à“‡√‘Ë¡µâπ (√âÕ¬≈– 60-65) ¿“¬À≈—ß°“√ª√—∫

§«“¡™◊Èπ„Àâ°—∫°ÕßªÿÜ¬∑—Èß Õß™ÿ¥°“√∑¥≈Õßæ∫«à“ §«“¡™◊Èπ

¢Õß«— ¥ÿÀ¡—°‡æ‘Ë¡ Ÿß¢÷Èπ„°≈â‡§’¬ß°—∫§à“‡√‘Ë¡µâπ ·≈–„π™à«ß

 ÿ¥∑â“¬¢Õß°“√À¡—° §«“¡™◊Èπ¢Õß∑—Èß Õß™ÿ¥°“√∑¥≈Õß¡’

·π«‚πâ¡≈¥≈ßÕ¬Ÿà„π™à«ß√âÕ¬≈– 50-55

C/N30 1176 ± 4.242 858 ± 1.414 181 (15.4%) 41

C/N40 760 ± 2.828 585 ± 4.242 48 (6.3%) 32

C/N50 668 ± 5.656 499 ± 1.414 43 (6.4%) 8

C/N60 683 ± 4.242 416 ± 2.828 45 (6.6%) 7

À¡“¬‡Àµÿ: -1 ¡«≈‡ªï¬°·≈–§«“¡™◊Èπ‡√‘Ë¡µâπ¢Õß«— ¥ÿº ¡ª√–¡“≥ 2.4-2.9 °°. ·≈–ª√–¡“≥√âÕ¬≈– 60-73 µ“¡

≈”¥—∫

-2 §à“∑’Ë· ¥ß‡ªìπ§à“∑’ËÀ—°≈∫¡«≈√«¡¢Õßµ—«Õ¬à“ß«‘‡§√“–Àå∑—ÈßÀ¡¥

-3 §”π«≥∑’Ë Õß —ª¥“Àå·√°¢Õß°“√À¡—°

µ“√“ß∑’Ë 3  °“√ Ÿ≠‡ ’¬‰π‚µ√‡®π·≈–¡«≈·Àâß¢Õß√–∫∫°“√À¡—° (√–¬–∑’Ë 1)

°“√ Ÿ≠‡ ’¬‚¥¬√«¡2
°“√∑¥≈Õß

¡«≈·Àâß (°√—¡)
°“√ Ÿ≠‡ ’¬‰π‚µ√‡®π3

(√âÕ¬≈–)‡√‘Ë¡µâπ1

(«—π∑’Ë 0)
 ‘Èπ ÿ¥

(«—π∑’Ë 37)
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°“√»÷°…“¢—Èππ”√àÕßæ∫«à“ ¢π“¥¢Õß°ÕßÀ¡—°

‡ªìπªí®®—¬Àπ÷Ëß∑’Ë àßº≈µàÕ°“√æ—≤π“Õÿ≥À¿Ÿ¡‘¢Õß«— ¥ÿÀ¡—°

Õ¬à“ß¡’π—¬ ”§—≠ Õÿ≥À¿Ÿ¡‘°≈“ß°ÕßªÿÜ¬À¡—°¢Õß∑—Èß Õß

‡ß◊ËÕπ‰¢ §◊Õ C/N30 ·≈– C/N40  “¡“√∂æ—≤π“‡æ‘Ë¡¢÷Èπ

 ŸßÕ¬Ÿà„π™à«ß¢Õß‡∑Õ√å‚¡øî≈‘§ (>55 °C) ‡ªìπ‡«≈“‰¡àπâÕ¬

°«à“ Õß —ª¥“Àå (√Ÿª∑’Ë 3°)  àßº≈„Àâ√–∫∫°“√À¡—°¡’

ª√– ‘∑∏‘¿“æ‡æ’¬ßæÕµàÕ°“√¶à“‡™◊ÈÕ‚√§„πªÿÜ¬À¡—° ´÷Ëß‡ªìπ

‰ªµ“¡¢âÕ°”Àπ¥ ”À√—∫°“√≈¥ª√‘¡“≥‡™◊ÈÕ‚√§„πªÿÜ¬À¡—°

(USEPA 40CFR503) ªÿÜ¬À¡—°∑’Ë‰¥â®÷ß¡’§«“¡ª≈Õ¥¿—¬µàÕ

°“√π”‰ª„™âß“π [1-2] ·¡â«à“Õÿ≥À¿Ÿ¡‘„π™à«ß “¡«—π·√°

¢Õß°ÕßÀ¡—°∑’Ë‡ß◊ËÕπ‰¢ C/N30 ®–¡’§à“ Ÿß°«à“‡ß◊ËÕπ‰¢

C/N40 (7-10 °C) Õ¬à“ß‰√°Áµ“¡ °“√æ—≤π“Õÿ≥À¿Ÿ¡‘¢—Èπ

π”√àÕß∑—Èß Õß‡ß◊ËÕπ‰¢‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

‡π◊ËÕß®“°‡°‘¥ ¿“«–°“√À¡—°·∫∫‡∑Õ√å‚¡øî≈‘§∑—Èß Õß°Õß

πÕ°®“°π’È „π°“√∑¥≈Õß¢—Èππ”√àÕß¡’¢π“¥¢Õß°ÕßªÿÜ¬

À¡—°∑’Ë‡À¡“– ¡µàÕ°“√æ—≤π“Õÿ≥À¿Ÿ¡‘¢Õß√–∫∫°“√À¡—°

®÷ß àßº≈„Àâ°ÕßªÿÜ¬À¡—°∑—Èß Õß “¡“√∂√—°…“Õÿ≥À¿Ÿ¡‘·≈–

§«“¡™◊Èπ‰¥â¥’°«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√∑¥≈Õß„πÀâÕß

ªØ‘∫—µ‘°“√

„π™à«ß‡√‘Ë¡µâπ¢Õß°“√À¡—°æ∫«à“ §à“ pH ¢Õß∑—Èß

 Õß™ÿ¥°“√∑¥≈Õß‡æ‘Ë¡¢÷Èπ®“°§à“‡√‘Ë¡µâπ (6-6.5) ‡ªìπ

7.4-7.6 „π«—π∑’Ë 13 ¢Õß°“√À¡—° (√Ÿª∑’Ë 3¢) À≈—ß®“°π—Èπ

§à“ pH ¢Õß∑—Èß Õß™ÿ¥°“√∑¥≈Õß‡ª≈’Ë¬π·ª≈ß‡æ’¬ß‡≈Á°

πâÕ¬´÷ËßÕ¬Ÿà„π™à«ß 7.0-7.1 ®π°√–∑—Ëß ‘Èπ ÿ¥°“√À¡—° («—π∑’Ë

40 ¢Õß°“√À¡—°) °“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ pH ∑’Ë„°≈â‡§’¬ß

°—π Õ“®‡π◊ËÕß®“°°“√æ—≤π“Õÿ≥À¿Ÿ¡‘¢Õß∑—Èß Õß°ÕßÀ¡—°

 

√Ÿª∑’Ë 3  °“√‡ª≈’Ë¬π·ª≈ß∑“ß¥â“π°“¬¿“æ·≈–‡§¡’„π√–À«à“ß°√–∫«π°“√À¡—°ªÿÜ¬ (√–¬–∑’Ë 2)

(°) Õÿ≥À¿Ÿ¡‘; (¢) pH; ·≈– (§) §“√å∫Õπ∑—ÈßÀ¡¥ (TC)
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§àÕπ¢â“ß Ÿß (C/N30, C/N40) Õ¬Ÿà„π™à«ß‡∑Õ√å‚¡øî≈‘§

ª√–°Õ∫°—∫ —¥ à«πª√‘¡“≥§“√å∫Õπ∑—ÈßÀ¡¥¢Õß«— ¥ÿÀ¡—°

√à«¡ (°âÕπ‡ÀÁ¥‡°à“·≈–¢ÿ¬¡–æ√â“«) ‰¡à·µ°µà“ß°—π¡“°π—°

®÷ß àßº≈„Àâ‡°‘¥°“√¬àÕ¬ ≈“¬ “√ª√–°Õ∫‰π‚µ√‡®π„π

√–∫∫·≈–°“√ª≈¥ª≈àÕ¬·Õ¡‚¡‡π’¬¡Õ‘ÕÕπ∑’Ë≈–≈“¬ „π

ª√‘¡“≥∑’Ë„°≈â‡§’¬ß°—π ¥—ßπ—Èπ °“√‡ª≈’Ë¬π·ª≈ß§à“ pH ¢Õß

∑—Èß Õß‡ß◊ËÕπ‰¢ (C/N30, C/N40) „π¢—Èππ”√àÕß®÷ß‰¡à·µ°

µà“ß°—π

°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥§“√å∫Õπ∑—ÈßÀ¡¥ (TC) „π

°“√»÷°…“¢—Èππ”√àÕß Õ¥§≈âÕß°—∫°“√»÷°…“¢—ÈπÀâÕß

ªÆ‘∫—µ‘°“√§◊Õ §à“ª√‘¡“≥§“√å∫Õπ∑—ÈßÀ¡¥¡’·π«‚πâ¡≈¥≈ß

µ“¡√–¬–‡«≈“°“√À¡—°„π∑—Èß Õß™ÿ¥°“√∑¥≈Õß ‚¥¬

‡©æ“–°ÕßÀ¡—°∑’Ë C/N30 æ∫«à“ °“√≈¥≈ß¢Õß§à“ TC §àÕπ

¢â“ß™—¥‡®π„π™à«ß 2  —ª¥“Àå·√°¢Õß°“√À¡—° ∑—Èßπ’È§à“ TC

≈¥≈ß®“°§à“‡√‘Ë¡µâπ (√âÕ¬≈– 30-35) ‡ªìπ√âÕ¬≈– 25-26

(√Ÿª∑’Ë 3§) µ≈Õ¥√–¬–‡«≈“°“√À¡—°¢Õß°ÕßÀ¡—°∑’Ë C/N40

æ∫«à“ ª√‘¡“≥§“√å∫Õπ∑—ÈßÀ¡¥¡’°“√‡ª≈’Ë¬π·ª≈ß‰¡à¡“°π—°

(√âÕ¬≈– 30-35) ∑’Ë ‘Èπ ÿ¥°“√À¡—°ª√‘¡“≥§“√å∫Õπ∑—ÈßÀ¡¥

¢Õß∑—Èß Õß™ÿ¥°“√∑¥≈ÕßÕ¬Ÿà„π™à«ßª√–¡“≥√âÕ¬≈– 26-32

°“√≈¥≈ß¢Õß§“√å∫Õπ∑—ÈßÀ¡¥ (√Ÿª∑’Ë 3§) ∫àß™’È«à“ „π

√–À«à“ß°“√À¡—°‡°‘¥°“√¬àÕ¬ ≈“¬Õ‘π∑√’¬å§“√å∫Õπ∑’Ë¬àÕ¬

 ≈“¬‰¥âßà“¬‚¥¬®ÿ≈‘π∑√’¬å ‚¥¬·π«‚πâ¡¢ÕßÕ—µ√“°“√≈¥

≈ß§“√å∫Õπ∑—ÈßÀ¡¥§àÕπ¢â“ß„°≈â‡§’¬ß°—π∑—Èß Õß‡ß◊ËÕπ‰¢ °“√

·ª√ª√«π‡≈Á°πâÕ¬¢Õß§à“§“√å∫Õπ∑—ÈßÀ¡¥„π™à«ß∑â“¬¢Õß

°“√À¡—° Õ“®Õ∏‘∫“¬‰¥â«à“ „π™à«ß·√°¢Õß°“√À¡—° ª√‘¡“≥

Õ‘π∑√’¬å§“√å∫Õπ∑’Ë¬àÕ¬ ≈“¬‰¥âßà“¬∂Ÿ°®ÿ≈‘π∑√’¬å¬àÕ¬ ≈“¬‡ªìπ

§“√å∫Õπ‰¥ÕÕ°‰´¥å·≈–πÈ”‡ªìπÀ≈—° ¥—ßπ—Èπ„π™à«ß∑â“¬¢Õß

°“√À¡—° ®–‡°‘¥°√–∫«π°“√ Immobilization Õ‘π∑√’¬å

§“√å∫Õπ∫“ß à«πª√–°Õ∫°—∫‡À≈◊Õª√‘¡“≥Õ‘π∑√’¬å§“√å∫Õπ

∑’Ë¬àÕ¬ ≈“¬‰¥â¬“°‡ªìπ à«π„À≠à ‡¡◊ËÕ∑”°“√§”π«≥ª√‘¡“≥

§“√å∫Õπ∑—ÈßÀ¡¥¢Õß«— ¥ÿÀ¡—°∫π∞“π¢Õß¢Õß·¢Áß√–‡À¬

(πÈ”Àπ—°·Àâß) ®÷ßÕ“® àßº≈µàÕ§à“§“√å∫Õπ∑—ÈßÀ¡¥∑’Ë‡æ‘Ë¡

¢÷Èπ‡≈Á°πâÕ¬„π™à«ß∑â“¬¢Õß°“√À¡—° [5, 13-14] µ“√“ß∑’Ë 4

· ¥ßª√– ‘∑∏‘¿“æ°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å¢Õß√–∫∫

°“√À¡—°¢—Èππ”√àÕß„π‡∑Õ¡¢Õß°“√ Ÿ≠‡ ’¬¡«≈·Àâß·≈–

§à“§ß∑’Ë°“√¬àÕ¬ ≈“¬§“√å∫Õπ∑—ÈßÀ¡¥ (k) æ∫«à“ ‡ªÕ√å‡´πµå

°“√ Ÿ≠‡ ’¬¡«≈·Àâß·≈–§à“§ß∑’Ë°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å

¢Õß∑—Èß Õß°ÕßÀ¡—° (C/N30, C/N40) ¡’§à“„°≈â‡§’¬ß°—π ‚¥¬

¡’§à“„π™à«ß√âÕ¬≈– 33-43 ·≈– 0.004-0.005 µàÕ«—π

∂÷ß·¡âÕ—µ√“ à«πº ¡¢Õß«—µ∂ÿ¥‘∫ (¡Ÿ≈‰°à:¡Ÿ≈

«—«:°âÕπ‡ÀÁ¥:¢ÿ¬¡–æ√â“«) Õ“®·µ°µà“ß°—π ·µà¥â«¬¢π“¥

¢Õß°ÕßªÿÜ¬À¡—°¢—Èππ”√àÕß ®÷ß‰¥â àß‡ √‘¡°“√æ—≤π“Õÿ≥À¿Ÿ¡‘

„Àâ¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“¢—ÈπÀâÕßªØ‘∫—µ‘°“√ ¥—ßπ—Èπ °“√

æ—≤π“Õÿ≥À¿Ÿ¡‘°≈“ß°ÕßÀ¡—°¢Õß∑—Èß Õß‡ß◊ËÕπ‰¢ (C/N30,

C/N40) ∑’Ë Ÿß∂÷ß√–¥—∫°“√À¡—°·∫∫‡∑Õ√å‚¡øî≈‘§ (>55 °C)

®÷ß àß‡ √‘¡„Àâª√– ‘∑∏‘¿“æ°“√¬àÕ¬ ≈“¬∑—Èß„π‡∑Õ¡¢Õß

°“√ Ÿ≠‡ ’¬¡«≈·Àâß (√âÕ¬≈– 33-43) ·≈–§à“§ß∑’Ë°“√

¬àÕ¬ ≈“¬ (k=0.004-0.005) ¡’§à“„°≈â‡§’¬ß°—π‰¡à·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠ º≈«‘‡§√“–Àå§à“§ß∑’Ë°“√¬àÕ¬ ≈“¬¿“¬„µâ

‡ß◊ËÕπ‰¢∑’ËÕ—µ√“°“√¬àÕ¬ ≈“¬´÷Ëß —¡æ—π∏å°—∫√–¬–‡«≈“ ¢÷Èπ

Õ¬Ÿà°—∫§«“¡‡¢â¡¢âπ¢Õß “√Õ“À“√„π√–∫∫  Õ¥§≈âÕß°—∫°“√

»÷°…“¢Õß Hamoda et al. [22] ‚¥¬ “¡“√∂Õ∏‘∫“¬ Õ—µ√“

°“√¬àÕ¬ ≈“¬¥â«¬ªØ‘°√‘¬“Õ—π¥—∫Àπ÷Ëß ∑’Ë§à“ r2 (Linear

regression coefficient) Õ¬Ÿà„π™à«ß 0.7-0.9 (µ“√“ß∑’Ë 4)

µ“√“ß∑’Ë 4  °“√ Ÿ≠‡ ’¬¡«≈·Àâß·≈–§à“§ß∑’Ë¢Õß°“√¬àÕ¬ ≈“¬§“√å∫Õπ∑—ÈßÀ¡¥ (√–¬–∑’Ë 2)

C/N30 400 223 173 (43%) 0.005 0.7

C/N40 400 265 132 (33%) 0.004 0.8

À¡“¬‡Àµÿ: -1 §à“∑’Ë· ¥ß„πµ“√“ß‡ªìπ§à“‡©≈’Ë¬°“√«—¥¡«≈ 2 ´È”

-2 §à“∑’Ë· ¥ß‡ªìπ§à“∑’ËÀ—°≈∫¡«≈√«¡¢Õßµ—«Õ¬à“ß«‘‡§√“–Àå∑—ÈßÀ¡¥

°ÕßÀ¡—°

¡«≈·Àâß1 (°°.)
k

(µàÕ«—π)‡√‘Ë¡µâπ
(«—π∑’Ë 0)

r2 ‘Èπ ÿ¥
(«—π∑’Ë 40)

°“√ Ÿ≠‡ ’¬‚¥¬√«¡2
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§ÿ≥¿“æ¢ÕßªÿÜ¬À¡—°

 ‘Èπ ÿ¥°“√À¡—°∑’Ë√–¬–‡«≈“µ‘¥µ“¡º≈ª√–¡“≥ 40

«—π (µ“√“ß∑’Ë 5) æ∫«à“ ªÿÜ¬À¡—°∑’Ë‰¥â®“°°ÕßÀ¡—°∑—Èß Õß

‡ß◊ËÕπ‰¢ (C/N30, C/N40) ¡’§ÿ≥¿“æ∑“ß¥â“π°“¬¿“æ

·≈–‡§¡’„°≈â‡§’¬ß°—π °≈à“«§◊Õ ªÿÜ¬À¡—°¢Õß∑—Èß Õß™ÿ¥°“√

∑¥≈Õß¡’§à“ pH ‡ªìπ°≈“ß §à“ C/N ·≈– —¥ à«πª√‘¡“≥

∏“µÿÕ“À“√À≈—° (N:P:K) ∑’Ë„°≈â‡§’¬ß°—π ·≈–‡ªìπ‰ªµ“¡

‡°≥±å¡“µ√∞“π∑’Ë°√¡«‘™“°“√‡°…µ√ (æ.». 2548) °”Àπ¥

§◊Õ ‡°√¥ªÿÜ¬Õ‘π∑√’¬åµâÕß¡’ª√‘¡“≥∏“µÿÕ“À“√À≈—° (N:P:K)

‰¡àµË”°«à“√âÕ¬≈– 1:0.5:0.5 ‚¥¬πÈ”Àπ—° πÕ°®“°π’È®“°°“√

 —ß‡°µ≈—°…≥–∑“ß°“¬¿“ææ∫«à“ ‡π◊ÈÕ«— ¥ÿÀ¡—°¡’≈—°…≥–

‰¡à®—∫µ—«‡ªìπ°âÕπ ‡π◊ÈÕ√à«π´ÿ¬ ·≈–‰¡à‡À≈◊Õ ¿“æ‡¥‘¡¢Õß

«—µ∂ÿ¥‘∫∑’Ë„™âÀ¡—°„πµÕπ‡√‘Ë¡µâπ ‡π◊ÈÕªÿÜ¬¡’ ’¥”‡¢â¡¢÷Èπ ‰¡à¡’

°≈‘Ëπ¢Õß·Õ¡‚¡‡π’¬·≈–¡’°≈‘Ëπ§≈â“¬¥‘π ∫àß™’È«à“ ªÿÜ¬À¡—°

‡√‘Ë¡‡¢â“ Ÿà ¿“«–‡ ∂’¬√¡“°¬‘Ëß¢÷Èπµ—Èß·µà«—π∑’Ë 40 ¢Õß°“√

À¡—°‡ªìπµâπ‰ªÕ¬à“ß‰√°Áµ“¡‡æ◊ËÕ§«“¡‡ ∂’¬√ (Stability)

·≈–§«“¡‰¥â∑’Ë¢ÕßªÿÜ¬ (Maturity) ¡“°¬‘Ëß¢÷Èπ §«√∑”°“√

∫à¡ªÿÜ¬Õ¬à“ßµàÕ‡π◊ËÕß‰¡àπâÕ¬°«à“ 2  —ª¥“Àå°àÕππ”‰ª„™â

ª√–‚¬™πå ‚¥¬Õ“® —ß‡°µ®“°°“√‰¡à‡°‘¥°≈‘Ëπ©ÿπ √«¡∑—Èß

§«“¡π‘Ëß¢ÕßÕÿ≥À¿Ÿ¡‘µ≈Õ¥√–¬–‡«≈“°“√∫à¡ [1, 23]

C/N30 40 pH (7.01) pH (5.5-8.5)
C/N (18.6) C/N (20)
N:P:K (1.4%:0.8%:0.6%) N:P:K (1%:0.5%:0.5%) ‚¥¬πÈ”Àπ—°
CEC (39.6 meq/100g)

C/N40 40 pH (7.07)
C/N (22)
N:P:K (1.4%:0.8%:0.8%)
CEC (46.2 meq/100g)

À¡“¬‡Àµÿ: - *‡°≥±å§ÿ≥¿“æªÿÜ¬Õ‘π∑√’¬å∑’Ëºà“π™à«ß°“√À¡—°∫à¡‡√’¬∫√âÕ¬·≈â«
- ‡π◊ËÕß®“° Ÿµ√º ¡¢Õß∑“ß‚√ßß“π‰¥â‡µ‘¡·√à∏“µÿÀ√◊Õ “√µà“ßÊ ®“°·À≈àßÕ◊Ëπ¿“¬À≈—ß°“√º≈‘µªÿÜ¬À¡—°

·≈â«‡ √Á® ‡™àπ °“√º ¡À‘πøÕ ‡øµ ‡ªìπµâπ ®÷ß‰¡à “¡“√∂∑”°“√‡ª√’¬∫‡∑’¬∫§ÿ≥¿“æ∑“ß‡§¡’°—∫°“√
»÷°…“π’È‰¥â ´÷Ëß¡ÿàß‡πâπ‡©æ“–°“√»÷°…“°“√ª√—∫Õ—µ√“ à«πº ¡¢Õß«—µ∂ÿ¥‘∫À≈—°‡ªìπÀ≈—°

µ“√“ß∑’Ë 5  §ÿ≥¿“æ∑“ß‡§¡’¢ÕßªÿÜ¬À¡—° (√–¬–∑’Ë 2)

°ÕßÀ¡—°
√–¬–‡«≈“°“√À¡—°

(«—π)

æ“√“¡‘‡µÕ√å

°“√∑¥≈Õß ¡“µ√∞“π°√¡«‘™“°“√‡°…µ√ (2548)*

°“√ª√–‡¡‘π∑“ß¥â“πµâπ∑ÿπ°“√º≈‘µ

µâπ∑ÿπ°“√º≈‘µ (§à“«—µ∂ÿ¥‘∫+§à“¢π àß) ¢Õß«— ¥ÿ

À¡—°À≈—°§◊Õ ¡Ÿ≈«—«, ¡Ÿ≈‰°à ·≈–°âÕπ‡ÀÁ¥‡°à“ µ“¡Õ—µ√“

 à«πº ¡‡¥‘¡¢Õß∑“ß‚√ßß“π¡’§à“ª√–¡“≥ 1 ∫“∑/°°.

‡¡◊ËÕπ”¡“§‘¥‡ª√’¬∫‡∑’¬∫°—∫√“§“µâπ∑ÿπ°“√º≈‘µ∑’Ë°“√

ª√—∫Õ—µ√“ à«π„À¡à¢Õß‡ß◊ËÕπ‰¢°“√»÷°…“¢—Èππ”√àÕß (C/N30,

C/N40) æ∫«à“ √“§“µâπ∑ÿπ°“√º≈‘µ¢Õß‡ß◊ËÕπ‰¢ C/N30 (0.7

∫“∑/°°.) ·≈–‡ß◊ËÕπ‰¢ C/N40 (0.4 ∫“∑/°°.) µË”°«à“

µâπ∑ÿπ°“√º≈‘µ¢ÕßÕ—µ√“ à«πº ¡‡¥‘¡¢Õß‚√ßß“π Ÿß∂÷ß

√âÕ¬≈– 30-50 (µ“√“ß∑’Ë 2) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫µâπ∑ÿπ°“√º≈‘µ

æ∫«à“ µâπ∑ÿπ°“√º≈‘µ¢Õß‡ß◊ËÕπ‰¢ C/N40 ¡’§à“µË”°«à“

‡ß◊ËÕπ‰¢ C/N30 ‡π◊ËÕß®“°∑’Ë‡ß◊ËÕπ‰¢ C/N40 ¡’°“√º ¡

¢Õß«— ¥ÿÀ¡—°∑’Ë¡’√“§“ Ÿß ‰¥â·°à ¡Ÿ≈‰°à·≈–¡Ÿ≈‚§ „π

ª√‘¡“≥∑’ËπâÕ¬°«à“ ·≈–‰¥â„™â«— ¥ÿÀ¡—°√à«¡∑’Ë¡’√“§“µË” ‰¥â·°à

°âÕπ‡ÀÁ¥‡°à“·≈–¢ÿ¬¡–æ√â“« ‡ªìπµ—«ª√—∫Õ—µ√“ à«π·∑π

«— ¥ÿÀ¡—°∑’Ë¡’√“§“ Ÿß πÕ°®“°π’Èº≈°“√»÷°…“¢—Èππ”√àÕß∑’Ë

‚√ßß“π ∫àß™’È«à“ ª√– ‘∑∏‘¿“æ°“√¬àÕ¬ ≈“¬ (°“√ Ÿ≠‡ ’¬

¡«≈·Àâß·≈–§à“§ß∑’Ë°“√¬àÕ¬ ≈“¬§“√å∫Õπ∑—ÈßÀ¡¥)

ª√– ‘∑∏‘º≈¢Õß√–∫∫°“√À¡—°·≈–§ÿ≥¿“æ¢ÕßªÿÜ¬À¡—°∑’Ë‰¥â

(√–¬–‡«≈“°“√À¡—° 40 «—π) ¢Õß∑—Èß Õß‡ß◊ËÕπ‰¢‰¡à·µ°

µà“ß°—π ‚¥¬‡©æ“– —¥ à«π∏“µÿÕ“À“√À≈—° (N:P:K) ´÷Ëß

®”‡ªìπµàÕ°“√„™âª√–‚¬™πå¢ÕßªÿÜ¬À¡—°∑“ß¥â“π‡°…µ√°√√¡
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¥—ßπ—Èπ À“°æ‘®“√≥“¿“æ√«¡¥â“πª√– ‘∑∏‘º≈¢Õß√–∫∫

°“√À¡—°√«¡∂÷ßµâπ∑ÿπ°“√º≈‘µ ‡ß◊ËÕπ‰¢∑’Ë C/N40 „Àâ

Õ—µ√“ à«πº ¡¢Õß«—µ∂ÿ¥‘∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ¿“¬„µâ‡ß◊ËÕπ‰¢

¥—ß°≈à“« ∑“ß‚√ßß“π “¡“√∂≈¥µâπ∑ÿπ°“√º≈‘µ≈ßª√–¡“≥

√âÕ¬≈– 50  àßº≈µàÕ°“√‰¥â‡ª√’¬∫°“√·¢àß¢—π∑“ß¥â“π°“√

µ≈“¥ ¢≥–‡¥’¬«°—π¬—ß§ß§ÿ≥¿“æ∑’Ë¥’¢Õßº≈‘µ¿—≥±å (ªÿÜ¬

Õ‘π∑√’¬å) ‰«â‡™àπ‡¥‘¡ Õ¬à“ß‰√°Áµ“¡ °√≥’∑’ËºŸâª√–°Õ∫°“√

Õ“®¢“¥ ·§≈πÀ√◊ÕµâÕß‡ ’¬§à“„™â®à“¬„π à«π¢Õß«— ¥ÿÀ¡—°

√à«¡ (¢ÿ¬¡–æ√â“«) ´÷Ëß„™â‡ªìπ«—µ∂ÿ¥‘∫„π°“√ª√—∫Õ—µ√“ à«π

C/N °“√»÷°…“π’È·π–π”‡ß◊ËÕπ‰¢∑’Ë C/N30 ‡™àπ°—π ‡π◊ËÕß®“°

ªí®®ÿ∫—π√“§“«—µ∂ÿ¥‘∫·≈–§à“¢π àß¢ÿ¬¡–æ√â“«Õ“®¡’·π«‚πâ¡

‡æ‘Ë¡ Ÿß¢÷Èπ §à“„™â®à“¬∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß«— ¥ÿÀ¡—°√à«¡¬àÕ¡ àßº≈

°√–∑∫µàÕµâπ∑ÿπ°“√º≈‘µ¢ÕßºŸâª√–°Õ∫°“√‰¥â

3.3 °“√»÷°…“√–¬–∑’Ë 3 (°“√„™âª√–‚¬™πåªÿÜ¬À¡—°
∑“ß‡°…µ√°√√¡)
º≈°“√ª√–‡¡‘π°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™∑“ß ∂‘µ‘

(º—°°«“ßµÿâß) „π·µà≈–‡ß◊ËÕπ‰¢°“√∑¥ Õ∫ ‚¥¬°“√µ√«®

«—¥æ“√“¡‘‡µÕ√åµà“ßÊ (§«“¡¬“«√“° §«“¡ Ÿßµâπ ®”π«π

„∫ ¢π“¥„∫·≈–πÈ”Àπ—°µâπ) ∑’Ë™à«ß‡°Á∫‡°’Ë¬« 35 «—π (µ“√“ß

∑’Ë 6) æ∫«à“ °“√‡®√‘≠‡µ‘∫‚µ¢Õßº—°°«“ßµÿâß (§«“¡ Ÿßµâπ,

®”π«π„∫, ¢π“¥„∫, ·≈– πÈ”Àπ—°µâπ) ∑’Ë‡ß◊ËÕπ‰¢

Õ—µ√“ à«πº ¡ªÿÜ¬µàÕ¥‘πª≈Ÿ° 10:90 ¡’§à“ Ÿß ÿ¥·≈–·µ°

µà“ß®“°‡ß◊ËÕπ‰¢Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ¢≥–∑’Ë

‡ß◊ËÕπ‰¢Õ—µ√“ à«πº ¡ªÿÜ¬µàÕ¥‘πª≈Ÿ° 15:85 æ∫«à“ °“√

‡®√‘≠‡µ‘∫‚µ¢Õßº—°°«“ßµÿâß¡’§à“µË” ÿ¥∑ÿ°æ“√“¡‘‡µÕ√å∑’Ë∑”

°“√µ√«®«—¥  ”À√—∫°√≥’Õ—µ√“ à«πº ¡ªÿÜ¬µàÕ¥‘πª≈Ÿ° 5:95

·≈– 0:100 æ∫«à“ °“√‡®√‘≠‡µ‘∫‚µ¢Õßº—°°«“ßµÿâß§àÕπ

¢â“ß„°≈â‡§’¬ß°—π‚¥¬∑’ËÕ—µ√“ à«π 5:95 ¡’§à“ Ÿß°«à“‡≈Á°πâÕ¬

Õ¬à“ß‰√°Áµ“¡ °“√‡®√‘≠‡µ‘∫‚µ¢Õßº—°°«“ßµÿâß∑’Ë∑—Èß Õß

‡ß◊ËÕπ‰¢π’È ¬—ß§ßµË”°«à“‡ß◊ËÕπ‰¢Õ—µ√“ à«πº ¡ªÿÜ¬µàÕ¥‘πª≈Ÿ°

10:90 ‡™àπ°—π

°“√‡®√‘≠‡µ‘∫‚µ¢Õßº—°°«“ßµÿâß∑’ËπâÕ¬°«à“¿“¬„µâ

‡ß◊ËÕπ‰¢Õ—µ√“ à«πº ¡ªÿÜ¬µàÕ¥‘πª≈Ÿ° 5:95 ·≈– 0:100 Õ“®

‡π◊ËÕß®“°§«“¡‡¢â¡¢âπ¢ÕßªÿÜ¬∑’ËπâÕ¬‡°‘π‰ª∑”„Àâ¡’∏“µÿ

Õ“À“√∑’Ë‰¡à‡æ’¬ßæÕµàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ „π∑“ßµ√ß

°—π¢â“¡ °“√„ àªÿÜ¬„πª√‘¡“≥∑’Ë‡¢â¡¢âπ¡“°‡°‘π‰ª ∑’ËÕ—µ√“

 à«πº ¡ªÿÜ¬µàÕ¥‘πª≈Ÿ° 15:85  àßº≈„Àâ°“√‡®√‘≠‡µ‘∫‚µ

¢Õßº—°°«“ßµÿâßµË” ÿ¥∑ÿ°æ“√“¡‘‡µÕ√å∑’Ëµ√«®«—¥ §«“¡‡¢â¡

¢âπ¢ÕßªÿÜ¬À¡—°∑’Ë Ÿß‡°‘π‰ª Õ“® àßº≈µàÕ°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“

°“√π”‰øøÑ“ (Electrical conductivity) ÷́Ëß —¡æ—π∏å°—∫

√–¥—∫§«“¡‡§Á¡ (Salinity) ¢Õß¥‘π ®÷ßÕ“®°àÕ„Àâ‡°‘¥§«“¡

‡ªìπæ‘…µàÕæ◊™ ∑—Èß„π¥â“π°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠

‡µ‘∫‚µ¢Õßæ◊™‰¥â [18, 24] ¥—ßπ—ÈπªÿÜ¬µàÕ¥‘πª≈Ÿ°„πÕ—µ√“ à«π

10:90 ®÷ß‡ªìπÕ—µ√“ à«π∑’Ë‡À¡“– ¡µàÕ°“√π”‰ª„™âß“π √Õß

≈ß¡“§◊Õ Õ—µ√“ à«π 5:95, 0:100 ·≈– 15:85 µ“¡≈”¥—∫

0:100 3.75ba 8.6c 2.7b 11.85b 3.11bc

5:95 5.07a 8 .77cb 3.55ab 17.0ba 5.51
c

10:90 4.85a 16.73a 4.75a 22.63a 8.49a

15:85 2.5b 5.5b 2.0b 12.23b 2.1b

À¡“¬‡Àµÿ: - §à“∑’Ë· ¥ß„πµ“√“ß¡’µ—«Õ—°…√ÀâÕ¬µà“ß°—π· ¥ß«à“‡ªìπ§à“∑’Ë·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05)
- ¢π“¥„∫ (µ√.´¡) ª√–¡“≥°“√®“°º≈§Ÿ≥√–À«à“ß§«“¡°«â“ß·≈–§«“¡¬“«¢Õß„∫
- πÈ”Àπ—°µâπ (°√—¡) §‘¥„π‡∑Õ¡¡«≈‡ªï¬°

µ“√“ß∑’Ë 6 °“√‡®√‘≠‡µ‘∫‚µ¢Õßº—°°«“ßµÿâß (™à«ß‡°Á∫‡°’Ë¬«) ∑’ËÕ—µ√“ à«πº ¡ªÿÜ¬µàÕ¥‘πª≈Ÿ°·µ°µà“ß°—π

ªÿÜ¬:¥‘πª≈Ÿ° (‚¥¬πÈ”Àπ—°)
æ“√“¡‘‡µÕ√å

§«“¡¬“«√“° (´¡.) §«“¡ Ÿßµâπ (´¡.) ®”π«π„∫ („∫) ¢π“¥„∫ (µ√.´¡.) πÈ”Àπ—°µâπ (°√—¡)
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4.  √ÿªº≈
°“√»÷°…“°“√®—¥°“√∏“µÿÕ“À“√ (C/N) ™à«ßª“π°≈“ß-

 Ÿß¢Õß‚√ßß“πº≈‘µªÿÜ¬Õ‘π∑√’¬å ∑—Èß„π¢—ÈπÀâÕßªÆ‘∫—µ‘°“√

·≈–¢—Èππ”√àÕß∑’Ë‚√ßß“π ‚¥¬ª√–‡¡‘πª√– ‘∑∏‘º≈¢Õß

√–∫∫°“√À¡—° √«¡∑—Èß§à“„™â®à“¬¥â“π«—µ∂ÿ¥‘∫ æ∫«à“ °“√

ª√—∫Õ—µ√“ à«π∏“µÿÕ“À“√∑’Ë C/N40 ‡ªìπ‡ß◊ËÕπ‰¢∑’Ë‡À¡“–

 ¡¿“¬„µâ°“√≈¥µâπ∑ÿπ°“√º≈‘µ √–∫∫°“√À¡—°∑’Ë¡’

ª√– ‘∑∏‘º≈ ·≈–§ÿ≥¿“æªÿÜ¬À¡—°∑’Ë ‰¥â ‡ªìπ‰ªµ“¡

¡“µ√∞“π∑’Ë°√¡«‘™“°“√‡°…µ√°”Àπ¥ (æ.». 2548) º≈

°“√ª√–‡¡‘π°“√‡®√‘≠‡µ‘∫‚µ¢Õßº—°°«“ßµÿâß ∫àß™’È«à“

Õ—µ√“ à«πº ¡ªÿÜ¬µàÕ¥‘πª≈Ÿ°∑’Ë 10:90 ‡ªìπ§à“∑’Ë‡À¡“– ¡

∑’Ë ÿ¥µàÕ°“√π”‰ª„™âª√–‚¬™πå∑“ß‡°…µ√°√√¡

5. °‘µµ‘°√√¡ª√–°“»
°“√»÷°…“π’È ”‡√Á® ¡∫Ÿ√≥å‰¥â ¿“¬„µâ°“√ π—∫ πÿπ∑ÿπ

«‘®—¬®“° ”π—°ß“π°Õß∑ÿπ π—∫ πÿπ°“√«‘®—¬ ΩÉ“¬

Õÿµ “À°√√¡ ‚§√ß°“√‚§√ßß“πÕÿµ “À°√√¡ ”À√—∫

ª√‘≠≠“µ√’ (IRPUS) ª√–®”ªï 2548 ·≈–‰¥â√—∫§«“¡

Õπÿ‡§√“–Àå¥â“π«—µ∂ÿ¥‘∫·≈–∑ÿπ π—∫ πÿπ∫“ß à«π®“° ∫√‘…—∑

‡™’¬ß„À¡àŒ‘«‚¡ ∑å ®”°—¥ §≥–ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥ ¡“ ≥

‚Õ°“ π’È
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