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The objective of this research is to investigate the possibility of using kaolinite from Ranong province

as media in the oil palm shell and kernel separation process by means of heavy media separation. The effect

of specific gravity of the slurry, type and amount of dispersant and type of clays on suspension of media and

efficiency of separation were studied. It was found that the specific gravity of oil palm shell and kernel are

1.40 and 1.20 respectively. While the average specific gravity of kaolinite grade MRD-B85, RANONG-325

and commercial clay from Univanich Group. PCL., are 2.54, 2.65 and 2.46 respectively. It was apparent that

the viscosity of clay slurry increased with the specific gravity of the slurry. For MRD-B85 and RANONG-

325 clays which have the average particle sizes of 10 and 12 microns, the pH of their slurries of about 5.84

and 6.33 respectively were obtained and at these conditions stability of the slurry rarely occurred and they

could not be used for separation. However, these clays can also be utilized as media when dispersant such as

Calgon or sodium silicate is applied to their slurries. It was found that the efficiency of separation depends on

specific gravity and viscosity of  the slurry, type and particle size of kaolinite and dosage of dispersant. The

optimum separating conditions for MRD-B85 clay were the dosage of Calgon of 0.15% (or 1.5 kg/t of  clay)

at the specific gravity of the slurry of 1.20-1.24 (27-32% Solids) in which a pH of 6.14 and viscosity of 104 cP

to very low value (could not be measured) were obtained. Thus, kernel yielded 97.57-100% and shell con-

tamination of 1.48-6.32% was achieved. While sodium silicate was applied to the slurry about 0.15% at the
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specific gravity of 1.22, pH of 6.74 and viscosity of 238 cP were obtained and kernel could be recovered 100%

with shell contamination of 8.36%. When 0.15% Calgon or 0.25% sodium silicate was introduced to the

RANONG-325 clay slurry at the specific gravity of 1.22 the optimum separating conditions were found in

which pH of 6.65-6.85 and very low viscosity were obtained. At these conditions, kernel yielded about 100%

and shell contamination of 1.80-6.31% was achieved. Moreover, when using clay of Univanich Group PCL.,

which is a mixed clay with the finer particle size of about 6.3 microns, as the medium, lower viscosity of 36 cP

could be obtained when specific gravity of the slurry had been adjusted to 1.22 at pH 8.29. At these condi-

tions, the good result of kernel yield 93.56% with shell contamination of 5.87% was achieved without using

dispersant. However, if the dispersant was applied (0.1%Calgon or sodium silicate at  specific gravity of the

slurry of 1.22), the efficiency could be improved to give a kernel recovery of about 95% with shell contami-

nation of 3.83-4.61%.

Key words : separation of oil palm shell and kernel, kaolinite media, oil palm shell separation
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®ÿ¥ª√– ß§å¢Õßß“π«‘®—¬π’È§◊Õ °“√»÷°…“§«“¡‡ªìπ‰ª‰¥â„π°“√„™â¥‘π¢“«®“°®—ßÀ«—¥√–πÕß‡ªìπ¡—™¨‘¡„π°“√

·¬°°–≈“·≈–‡¡≈Á¥„π¢Õßª“≈å¡πÈ”¡—π¥â«¬«‘∏’ HMS (heavy media separation) ‚¥¬‰¥â»÷°…“º≈¢Õß§«“¡∂à«ß®”‡æ“–

¢Õßµ—«°≈“ß ™π‘¥·≈–ª√‘¡“≥ “√™à«¬°√–®“¬µ—«Õπÿ¿“§ ·≈–§ÿ≥¿“æ¢Õß¥‘π¢“«∑’Ë¡’º≈µàÕ√–∫∫·¢«π≈Õ¬¢Õß

¡—™¨‘¡·≈–µàÕª√– ‘∑∏‘¿“æ¢Õß°“√·¬° ®“°°“√»÷°…“æ∫«à“§«“¡∂à«ß®”‡æ“–¢Õß°–≈“·≈–‡¡≈Á¥„π¡’§à“ 1.40 ·≈–

1.20 µ“¡≈”¥—∫ „π¢≥–∑’Ë§«“¡∂à«ß®”‡æ“–‡©≈’Ë¬¢Õß¥‘π¢“«‡°√¥ MRD-B85, RANONG-325 ·≈–¥‘π¢“«®“°∫√‘…—∑

¬Ÿπ‘«“π‘™°√ÿäª ®”°—¥ ¡À“™π ¡’§à“ 2.54, 2.65 ·≈– 2.46 µ“¡≈”¥—∫ æ∫«à“‡¡◊ËÕª√—∫§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’ Ÿß¢÷Èπ

∑”„Àâ§«“¡Àπ◊¥¡’§à“‡æ‘Ë¡¢÷Èπ  ”À√—∫¥‘π¢“«‡°√¥ MRD-B85 ·≈– RANONG-325  ´÷Ëß¡’¢π“¥Õπÿ¿“§‡©≈’Ë¬ 10 ·≈–

12 ‰¡§√Õπ ‡¡◊ËÕ‡µ√’¬¡‡ªìπ ‡≈Õ√’®–„Àâ§à“ pH 5.84 ·≈– 6.33 µ“¡≈”¥—∫ ∑’Ë¿“«–π’È®–‡°‘¥°“√·¢«π≈Õ¬¢ÕßÕπÿ¿“§

¥‘π¢“«πâÕ¬·≈–‰¡à∑”„Àâ‡°‘¥°“√·¬° Õ¬à“ß‰√°Áµ“¡ “¡“√∂„™â¥‘π∑—Èß Õß‡°√¥‡ªìπ¡—™¨‘¡‰¥â‡¡◊ËÕ„™â “√™à«¬°√–®“¬µ—«

®“°°“√∑¥≈Õßæ∫«à“µ—«·ª√∑’Ë¡’º≈µàÕª√– ‘∑∏‘¿“æ°“√·¬°§◊Õ §«“¡∂à«ß®”‡æ“–À√◊Õ§«“¡‡¢â¡¢âπ¢Õß ‡≈Õ√’ §«“¡

Àπ◊¥ ™π‘¥·≈–¢π“¥Õπÿ¿“§¢Õß¥‘π¢“« ·≈–ª√‘¡“≥ “√™à«¬°√–®“¬µ—«‚¥¬¿“«–∑’Ë‡À¡“– ¡ ”À√—∫¥‘π‡°√¥ MRD-

B85 §◊Õ§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’Õ¬Ÿà„π™à«ß 1.20-1.24 (27-32% Solids) ·≈–ª√‘¡“≥¢Õß “√™à«¬°√–®“¬µ—«™π‘¥

Calgon ‡∑à“°—∫ 0.15% À√◊Õ 1.5 °°./µ—π ¥‘π¢“«´÷Ëß„Àâ§à“ pH 6.14 §à“§«“¡Àπ◊¥ 104 cP ®π∂÷ßµË”¡“° («—¥‰¡à‰¥â)

·≈–„Àâº≈°“√·¬°‡¡≈Á¥„πÕÕ°¡“‰¥â 97.57-100% ‚¥¬¡’°–≈“ªπÕ¬Ÿà 1.48-6.32% „π¢≥–∑’Ë‡¡◊ËÕ„™â‚´‡¥’¬¡´‘≈‘‡°µ

‡ªìπ “√™à«¬°√–®“¬µ—«„πª√‘¡“≥ 0.15% ∑’Ë§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’‡∑à“°—∫ 1.22 ´÷Ëß„Àâ§à“ pH 6.74 §«“¡Àπ◊¥

‡∑à“°—∫ 238 cP ·≈–„Àâº≈°“√·¬°‡¡≈Á¥„πÕÕ°¡“‰¥â 100% ‚¥¬¡’°–≈“ªπÕ¬Ÿà 8.36% ¿“«–∑’Ë‡À¡“– ¡ ”À√—∫¥‘π¢“«

‡°√¥ RANONG-325 §◊Õª√‘¡“≥ Calgon 0.15% À√◊Õ‚´‡¥’¬¡´‘≈‘‡°µ 0.25% ∑’Ë§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’‡∑à“°—∫

1.22 ´÷Ëß„Àâ§à“ pH 6.65-6.85 §à“§«“¡Àπ◊¥µË”¡“° («—¥‰¡à‰¥â) ·≈–„Àâº≈°“√·¬°‡¡≈Á¥„πÕÕ°¡“‰¥âª√–¡“≥ 100%

‚¥¬¡’°–≈“ªπÕ¬Ÿà 1.80-6.31% πÕ°®“°π—Èπ‡¡◊ËÕ„™â¥‘π¢Õß∫√‘…—∑¬Ÿπ‘«“π‘™°√äª ®”°—¥ ¡À“™π ´÷Ëß‡ªìπ¥‘π¢“«º ¡·≈–

¡’Õπÿ¿“§∑’Ë≈–‡Õ’¬¥°«à“‡©≈’Ë¬ 6.3 ‰¡§√Õπ‡ªìπ¡—™¨‘¡®–‰¥â§«“¡Àπ◊¥∑’ËµË”°«à“¡’§à“‡∑à“°—∫ 36 cP ‡¡◊ËÕª√—∫§à“§«“¡∂à«ß

®”‡æ“–¢Õß ‡≈Õ√’‡ªìπ 1.22 ∑’Ë pH 8.29 ¿“«–π’È®–„Àâº≈°“√·¬°¥’‚¥¬‰¡àµâÕß„™â “√™à«¬°√–®“¬µ—« æ∫«à“ “¡“√∂

·¬°‡¡≈Á¥„πÕÕ°¡“‰¥â 93.56% ‚¥¬¡’°–≈“ªπÕ¬Ÿà 5.87% ·µà∂â“„™â Calgon À√◊Õ‚´‡¥’¬¡´‘≈‘‡°µ„πª√‘¡“≥ 0.10%

®–™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√·¬°‰¥â·≈– “¡“√∂·¬°‡¡≈Á¥„πÕÕ°¡“‰¥âª√–¡“≥ 95% ‚¥¬¡’°–≈“ªπÕ¬Ÿà 3.83-4.61%
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º≈ª“≈å¡πÈ”¡—π®–„ÀâπÈ”¡—π®“°‡ª≈◊Õ°πÕ°·≈–®“°
‡¡≈Á¥„π  ´÷Ëß¡’Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë·µ°µà“ß°—π  ´÷Ëß„π
°√–∫«π°“√ °—¥πÈ”¡—πª“≈å¡¥‘∫®“°∑–≈“¬ª“≈å¡ ¥¥â«¬
°√–∫«π°“√ °—¥πÈ”¡—π·∫∫¡“µ√∞“π ‡√‘Ë¡®“°°“√Õ∫·≈–
π÷Ëßº≈ª“≈å¡¥â«¬‰ÕπÈ”∑’Ë§«“¡¥—π 3 °°./µ√.´¡. „™â‡«≈“ 70-

90 π“∑’  ®“°π—Èπ®–∂Ÿ° àß‡¢â“ Ÿà‡§√◊ËÕßπ«¥·¬°∑–≈“¬®“°
º≈ª“≈å¡ º≈ª“≈å¡∑’Ë‰¥â®–∂Ÿ° àß≈ßÀ¡âÕ°«π ‡¡◊ËÕºà“π°“√
°«π®ππ‘Ë¡À√◊Õ‡≈–·≈â«°Á®–∂Ÿ°ªÑÕπ‡¢â“‡§√◊ËÕß∫’∫πÈ”¡—πª“≈å¡
¢—ÈπµÕππ’È‡Õß∑’ËπÈ”¡—πª“≈å¡®–∂Ÿ°·¬°ÕÕ°®“° à«π∑’Ë‡ªìπ
‡¡≈Á¥„π (kernel) ∑’Ë¬—ß‰¡à‰¥â°–‡∑“–‡ª≈◊Õ°·≈– à«π∑’Ë‡ªìπ
‡ âπ„¬ (fiber) ´÷ËßπÈ”¡—πª“≈å¡∑’Ë‰¥â®–π”‰ªºà“π°√–∫«π
°“√°≈—Ëπ°√Õß·¬°πÈ”¡—π·≈– ‘Ëß‡®◊ÕªπÕÕ°   à«π‡¡≈Á¥„π
∑’Ë¬—ß‰¡à°–‡∑“–‡ª≈◊Õ°π’È®–∂Ÿ° àß‡¢â“‰´‚≈¢∫‡¡≈Á¥„π‡æ◊ËÕ
°–‡∑“–‡ª≈◊Õ°ÕÕ°  à«πº ¡¢Õß‡¡≈Á¥„π·≈–‡ª≈◊Õ°À√◊Õ
°–≈“ (shell) ®–·¬°ÕÕ°®“°°—π¥â«¬¡—™¨‘¡Àπ—°∑’Ë„™âÀ≈—°
§«“¡·µ°µà“ß°—π¢Õß§«“¡∂à«ß®”‡æ“–√–À«à“ß°–≈“·≈–
‡¡≈Á¥„π‚¥¬„™â¥‘π¢“«‡ªìπ¡—™¨‘¡ À≈—ß®“°‰¥â‡¡≈Á¥„π∑’ËÕ∫
·Àâß·≈â«°Á®–‡¢â“ Ÿà°√–∫«π°“√∫’∫πÈ”¡—π‡¡≈Á¥„πµàÕ‰ª
(∫√‘…—∑ ¬Ÿπ‘«“π‘™°√ÿäª, 2544)

„π°“√·¬°°–≈“·≈–‡¡≈Á¥„π¥â«¬°“√„™â¥‘π¢“«‡ªìπ
¡—™¨‘¡π—Èπ®–ª√—∫„Àâ§«“¡∂à«ß®”‡æ“–Õ¬Ÿà√–À«à“ß§«“¡∂à«ß
®”‡æ“–¢Õß°–≈“ (´÷ËßÀπ—°°«à“) °—∫§«“¡∂à«ß®”‡æ“–¢Õß
‡¡≈Á¥„π ‚¥¬À≈—°°“√·≈â« ‡¡◊ËÕ∑”„Àâ‡°‘¥°“√·¢«π≈Õ¬¢Õß
¡—™¨‘¡·≈â« °–≈“®–®¡·≈–‡¡≈Á¥„π®–≈Õ¬¢÷Èπ·≈–∂Ÿ°·¬°
ÕÕ°‰ª ®–‡ÀÁπ«à“¡’µ—«·ª√À≈“¬µ—«·ª√∑’Ë§«∫§ÿ¡ ¿“«–
°“√·¢«π≈Õ¬ ‡™àπ §«“¡Àπ◊¥¢Õß√–∫∫ ¢π“¥Õπÿ¿“§
™π‘¥¢Õß¡—™ ‘̈¡∑’Ë„™â §à“ pH ·≈– “√™à«¬°√–®“¬µ—«Õπÿ¿“§
‡ªìπµâπ

√–∫∫·¢«π≈Õ¬¢ÕßÕπÿ¿“§¥‘π¢“« ®–µâÕßª√–°Õ∫
¥â«¬ à«πº ¡æ◊Èπ∞“π 3 Õ¬à“ß §◊Õ µ—«°≈“ß·¢«π≈Õ¬ (‡™àπ
πÈ”) ºß¥‘π¢“« ·≈–Õ‘‡≈Á°‚∑√‰≈µå ( “√™à«¬°√–®“¬µ—«)
 ‡≈Õ√’ (slurry) ®–µâÕß¡’§à“§«“¡Àπ◊¥‰¡à¡“°‡æ◊ËÕªÑÕß°—π
°“√®¡µ—«¢Õß “√·¢«π≈Õ¬ ´÷Ëß®–∑”‚¥¬°“√‡µ‘¡ “√™à«¬
°√–®“¬µ—« Àπâ“∑’Ë¢Õß “√™à«¬°√–®“¬µ—«§◊Õ ∑”„ÀâÕπÿ¿“§
¥‘π¢“«‡°‘¥°“√º≈—°°—π·≈–°—π ‰¡à®—∫µ—«‡ªìπ°âÕπ (‡≈Á°,

2544)
‡π◊ËÕß®“°¥‘π¢“«¡’‚§√ß √â“ß‡ªìπ·ºàπ¢¬“¬ÕÕ°‡ªìπ

2 ¡‘µ‘ ‡¡◊ËÕ„ à¥‘π¢“«≈ß‰ª„ππÈ”‰ÕÕÕπ∫«° ‡™àπ Na+ À√◊Õ

Mg+ √–À«à“ß™—Èπ∂Ÿ°™–ÕÕ° ∑”„Àâ∫√‘‡«≥º‘«Àπâ“¢Õß·ºàπ
ª√–®ÿ‡ªìπ≈∫‡ ¡Õ  ·µà¢Õ∫¢Õß·ºàπ®–‰¡à‡ªìπª√–®ÿ≈∫
‡ ¡Õ‰ª (¬°‡«âπ∑’Ë pH  ŸßÊ) ¥—ßπ—Èπ∑’Ë pH µË”º‘«∑’Ë¡’ª√–®ÿ
‡ªìπ≈∫®–¥Ÿ¥°—∫¢Õ∫¢Õß·ºàπ∑’ËÕ¬Ÿà¢â“ßÊ ∑”„Àâ‡°‘¥°“√®—∫µ—«
‡ªìπ°âÕπ (agglomeration) ·≈–®–°—°πÈ”‰«â„π‚æ√ß ∑”„Àâ
πÈ”„π√–∫∫πâÕ¬≈ß ¬—ßº≈„Àâ§à“§«“¡Àπ◊¥ Ÿß¢÷Èπ ·°â‰¢‚¥¬
°“√§«∫§ÿ¡ pH ¢Õß√–∫∫„Àâ‡ªìπ°≈“ßÀ√◊Õ§àÕπ‰ª∑“ß‡∫ 
(pH 7-8) ·≈–„™â “√™à«¬°√–®“¬µ—« (Lowe et al, 1999)

Õ¬à“ß‰√°Áµ“¡®–µâÕß√–¡—¥√–«—ß‰¥‡«‡≈π åÀ√◊Õ‰µ√‡«‡≈π å
‰ÕÕÕπ  ‡™àπ  Ca2+  À√◊Õ  Al3+  ∑’ËÕ¬Ÿà„ππÈ”∑’Ë®–∑”„Àâ§à“
§«“¡Àπ◊¥ Ÿß¢÷Èπ °“√°”®—¥Õ“®„™â “√™à«¬°√–®“¬µ—«™π‘¥
‚´‡¥’¬¡´‘≈‘‡°µ°Á‰¥â (Atesok et al, 1988)

Õπÿ¿“§∑’Ë¡’¢π“¥‡≈Á°°«à“®–·¢«π≈Õ¬‰¥âπ“π°«à“
Õπÿ¿“§¢π“¥‚µ°«à“ ¥—ßπ—Èπ√–∫∫·¢«π≈Õ¬∑’Ë¥’®÷ßµâÕß°“√
Õπÿ¿“§∑’Ë¡’¢π“¥‡≈Á°¡“°Ê Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ¢π“¥Õπÿ¿“§
‡≈Á°¡“°°Á®–∑”„Àâ§à“§«“¡Àπ◊¥¢Õß√–∫∫ Ÿß¢÷Èπ ‡æ√“–¡’
æ◊Èπ∑’Ëº‘«‡æ‘Ë¡¢÷Èπ ·µà®–≈¥‰¥â‚¥¬°“√„™â “√™à«¬°√–®“¬µ—«
πÕ°®“°π—Èπ§«“¡‡¢â¡¢âπÀ√◊Õ§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’
(%Solids) °Á¡’º≈µàÕ§à“§«“¡Àπ◊¥ °≈à“«§◊Õ §à“§«“¡Àπ◊¥
®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß ‡≈Õ√’¡’§à“‡æ‘Ë¡¢÷Èπµ“¡
 ¡°“√¢Õß Dougherty-Krieger (Reed, 1995)

ªí®®ÿ∫—π‚√ßß“πº≈‘µª“≈å¡πÈ”¡—πµâÕß´◊ÈÕ¥‘π¢“«®“°
·À≈àß„π¿“§°≈“ß‡ªìπ à«π„À≠à ®÷ß¡’·π«§‘¥«à“¥‘π¢“«®“°
®—ßÀ«—¥√–πÕß ÷́ËßÕ¬Ÿà„°≈â·À≈àß «πª“≈å¡„π¿“§„µâ¡“°°«à“
πà“®–π”¡“„™â·¬°°–≈“·≈–‡¡≈Á¥„π‰¥â  ‡æ◊ËÕ‡ªìπ°“√≈¥
µâπ∑ÿπ ®÷ß‰¥â∑”°“√∑¥≈Õß‡ª√’¬∫‡∑’¬∫º≈°“√·¬°‚¥¬„™â
¥‘π¢“«®“°®—ßÀ«—¥√–πÕß 2 ‡°√¥‡ª√’¬∫‡∑’¬∫°—∫°“√„™â
¥‘π¢“«®“°·À≈àß¿“§°≈“ß∑’Ë∫√‘…—∑„™âÕ¬Ÿà„π°√–∫«π°“√
·¬°°–≈“·≈–‡¡≈Á¥„π

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

„π°“√∑¥≈Õß®–„™â°–≈“·≈–‡¡≈Á¥„π¢Õßª“≈å¡πÈ”¡—π
¢π“¥ -6.35+4.75 ¡¡.∑’Ëºà“π°√–∫«π°“√°–‡∑“–‡¡≈Á¥
·≈–Õ∫·≈â«®“° ∫√‘…—∑ ¬Ÿπ‘«“π‘™°√ÿäª ®”°—¥ ¡À“™π ‚¥¬
π”¡“À“§à“§«“¡∂à«ß®”‡æ“–‡©≈’Ë¬¢Õß°–≈“·≈–‡¡≈Á¥„π
´÷Ëß¡’§à“ 1.40 ·≈– 1.20 µ“¡≈”¥—∫
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 “√¡—™ ‘̈¡∑’Ë„™â„π√–∫∫·¢«π≈Õ¬ ®–‡ªìπ·√à¥‘π¢“«
®“°®—ßÀ«—¥√–πÕß 2 µ—«Õ¬à“ß §◊Õ ‡°√¥ MRD-B85 ·≈–
‡°√¥ RANONG-325 ·≈–¥‘π¢“« (®“°·À≈àß¿“§°≈“ß)
∑’Ë„™âÕ¬Ÿà∑’Ë∫√‘…—∑ ¬Ÿπ‘«“π‘™°√ÿäª ®”°—¥ ¡À“™π Õ’° 1 µ—«Õ¬à“ß
π”¥‘π¢“«∑—Èß 3 ™π‘¥ ¡“»÷°…“·√à«‘∑¬“¥â«¬‡§√◊ËÕß«‘‡§√“–Àå
XRD (X-ray diffractometer) ·≈–»÷°…“Õß§åª√–°Õ∫
∑“ß‡§¡’¥â«¬‡§√◊ËÕß«‘‡§√“–Àå XRF (X-ray fluorescence)

´÷Ëß· ¥ßº≈„π Table 1 °“√«‘‡§√“–Àå°“√°√–®“¬µ—«¢Õß
Õπÿ¿“§¥‘π¢“«∑—Èß 3 ™π‘¥ ®–„™â‡§√◊ËÕß«‘‡§√“–Àå¢π“¥™π‘¥
laser  scattering  particle  size  analyzer  (LS 230,

Coulter) ÷́Ëßº≈· ¥ß¥—ß Figure 1

„π°“√‡µ√’¬¡ ‡≈Õ√’ ®“°¥‘π¢“«∑—Èß 3 ™π‘¥ ®–„™â
«‘∏’§”π«≥§«“¡‡¢â¡¢âπ®“°§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’
∑’ËµâÕß°“√§◊Õ 1.20, 1.22 ·≈– 1.24 ´÷Ëß‰¥â§à“§«“¡‡¢â¡¢âπ
¢Õß ‡≈Õ√’‡∑à“°—∫ 27, 30 ·≈– 32 %Solids ‚¥¬πÈ”Àπ—°
µ“¡≈”¥—∫ ®“°π—Èπ®÷ß‡µ√’¬¡ ‡≈Õ√’ µ“¡ª√‘¡“≥∑’Ë§”π«≥
‰«â ∑”„Àâ°√–®“¬µ—«Õ¬à“ß¥’‡ªìπª√‘¡“≥ 500 ¡≈. ¥â«¬°“√

„™â„∫æ—¥°«π ·≈â«„™â‰Œ‚¥√¡‘‡µÕ√å«—¥§«“¡∂à«ß®”‡æ“–¢Õß
 ‡≈Õ√’ ·≈–ª√—∫„Àâ‰¥â§à“§«“¡∂à«ß®”‡æ“–∑’ËµâÕß°“√‚¥¬°“√
‡æ‘Ë¡πÈ” À√◊Õ‡æ‘Ë¡¥‘π¢“«·≈â«·µà°√≥’ ·≈â««—¥§à“ pH ·≈–
§à“§«“¡Àπ◊¥¥â«¬‡§√◊ËÕß Brookfield Viscometer √ÿàπ DV

III+ ®÷ßπ” à«πº ¡®“°°–≈“ª“≈å¡·≈–‡¡≈Á¥„π„πÕ—µ√“ à«π
1:1  (Õ¬à“ß≈– 20 °√—¡)  §àÕ¬Ê ªÑÕπ≈ß‰ª  „π¢≥–∑’Ë¡’
„∫æ—¥°«πÕ¬ŸàÕ¬à“ß™â“Ê ´÷Ëß°–≈“®–®¡„π¢≥–∑’Ë‡¡≈Á¥„π´÷Ëß
‡∫“°«à“®–≈Õ¬¢÷Èπ∫πº‘«¢Õß ‡≈Õ√’ µ—°·¬° à«π∑’Ë≈Õ¬ÕÕ°
¡“®πÀ¡¥ ‡°Á∫µ—«Õ¬à“ß à«π∑’Ë≈Õ¬·≈– à«π∑’Ë®¡‰ª≈â“ß·≈â«
Õ∫„Àâ·Àâß π”¡“™—ËßπÈ”Àπ—° ‡æ◊ËÕπ”¡“§”π«≥À“‡ªÕ√å‡ Á́πµå
°“√‡°Á∫‡¡≈Á¥„π‰¥â (%recovery) ·≈–ª√‘¡“≥°–≈“∑’Ëªπ
Õ¬Ÿà„π à«π∑’Ë≈Õ¬¢÷Èπ¡“ (‡¡≈Á¥„π) ‡ªìπ√âÕ¬≈–¢Õß·µà≈–°“√
∑¥≈Õß‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß°“√·¬°µàÕ‰ª

„π°“√∑¥≈Õß®–¡’µ—«·ª√∑’Ë„™â„π°“√∑¥≈Õß 3

µ—«·ª√ §◊Õ §«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’ ª√‘¡“≥ “√™à«¬
°√–®“¬™π‘¥ Calgon ·≈–‚´‡¥’¬¡ ‘́≈‘‡°µ ·≈–™π‘¥¢Õß
¥‘π¢“«

Table 1. Chemical and minerals compositions of various clays studied.

Chemical

Composition MRD-B85 RANONG-325

(Mass %)

SiO
2

46.0 46.0 60.1
Al

2
O

3
38.0 38.0 17.9

Fe
2
O

3
0.6 0.6 3.7

TiO
2

0.03 0.03 0.3
Na

2
O <0.001 <0.001 2.1

K
2
O 1.0 1.0 12.4

MgO <0.001 <0.001 3.2
CaO <0.001 <0.001 0.4
LOI 13.8 13.8 -

Mineral MRD-B85 RANONG-325 Commercial
Composition Clay

Kaolinite 87 83 Kaolinite
Quartz 4 3.5 Quartz
Mica 5 8.5 Muscovite

Gibbsite 3 3 Halloysite
Feldspar <1 <1 Calcite
Others 2 2 Potassium

Magnesium
Aluminium Silicate

Hydroxide

Commercial

Clay
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º≈°“√∑¥≈Õß·≈–Õ¿‘ª√“¬

Figure 1 · ¥ß°“√°√–®“¬µ—«¢ÕßÕπÿ¿“§¥‘π¢“«∑’Ë
„™â„π°“√∑¥≈Õß ®–‡ÀÁπ«à“¥‘π¢“«∑—Èß 3 ‡°√¥¡’°“√°√–®“¬
µ—«∑’Ë§≈â“¬§≈÷ß°—π·≈–¢π“¥‡©≈’Ë¬¢ÕßÕπÿ¿“§ (mean size,

d50) ¢Õß¥‘π‡°√¥ MRD-B85, RANONG-325 ·≈–
COMMERCIAL ¡’§à“ 10, 12 ·≈– 6.3 ‰¡§√Õπ µ“¡
≈”¥—∫

®“°º≈°“√∑¥≈Õß„π Figure 2 æ∫«à“‡¡◊ËÕ„Àâ§«“¡
∂à«ß®”‡æ“–¢Õß ‡≈Õ√’ Ÿß¢÷Èπ ∑”„Àâ§«“¡Àπ◊¥¡’§à“ Ÿß¢÷Èπ¥â«¬
‡æ√“–‡¡◊ËÕ§«“¡‡¢â¡¢âπ¡“°¢÷Èπ (Õπÿ¿“§Õ¬Ÿà™‘¥°—π¡“°¢÷Èπ)
¡’·π«‚πâ¡∑’Ë®–∑”„ÀâÕπÿ¿“§¥‘π¢“«®—∫µ—«°—π‡ªìπ°âÕπ ·≈–
°—°πÈ”‰«â„π‚æ√ß  À√◊Õ√Ÿæ√ÿπ¢Õß°âÕπ  ∑”„ÀâπÈ”„π√–∫∫
πâÕ¬≈ß ¬—ßº≈∑”„Àâ§à“§«“¡Àπ◊¥ Ÿß¢÷Èπ·≈–ª√‘¡“≥Õπÿ¿“§
¥‘π¢“«„π√–∫∫∑’Ë¡“°¢÷Èπ ¡’º≈∑”„Àâ§à“§«“¡‡§âπ‡©◊Õπ∑’Ë
‡°‘¥∫π·°πÀ¡ÿπ (spindle) ¢Õß‡§√◊ËÕß«—¥§«“¡Àπ◊¥¡’§à“ Ÿß
®÷ß∑”„Àâ§«“¡Àπ◊¥∑’Ë«—¥‰¥â¡’§à“ Ÿß¢÷Èπ

®“° Table 2 ´÷Ëß‡ªìπº≈°“√·¬°°–≈“·≈–‡¡≈Á¥„π
‚¥¬„™â¥‘π¢“«‡°√¥ MRD-B85 ´÷Ëß¡’¢π“¥Õπÿ¿“§‡©≈’Ë¬
10 ‰¡§√Õπ‡ªìπ¡—™ ‘̈¡ æ∫«à“‡¡◊ËÕπ”¥‘π¢“«¡“º ¡πÈ”·≈â«
¡’§à“ pH 5.84 ·≈–Õπÿ¿“§¥‘π¢“«®¡µ—«‡√Á«·≈–·¢«π≈Õ¬
πâÕ¬∑”„Àâ§«“¡Àπ◊¥∑’Ë«—¥‰¥â∑’Ë§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’
‡∑à“°—∫ 1.20, 1.22 ·≈– 1.24 ¡’§à“‡∑à“°—∫ 447, 489 ·≈–
972 cP µ“¡≈”¥—∫ ´÷Ëß¬—ß‡ªìπ§à“∑’Ë ŸßÕ¬Ÿà‡π◊ËÕß®“°∑’Ë pH 4-6

¥‘π¢“« (kaolinite) ¡’ ¿“æ»—°¬å‰øøÑ“‡ªìπ°≈“ß (PZC=0)

·≈–¡’·π«‚πâ¡®—∫µ—«°—π‡ªìπ°âÕπ (coagulation or agglo-

meration) ·≈–µ°µ–°Õπ (Reed, 1988) ·≈–‰¡à “¡“√∂
∑”„Àâ‡°‘¥°“√·¬°‰¥â ®–µâÕß„™â “√™à«¬°√–®“¬µ—«´÷Ëßæ∫«à“
¿“«–∑’Ë‡À¡“– ¡‡¡◊ËÕ„™â  Calgon  ª√‘¡“≥  0.15%  ¢Õß
πÈ”Àπ—°¥‘π¢“«‚¥¬∑’Ëª√‘¡“≥ 0.15% ∑”„Àâ§à“ pH ‡æ‘Ë¡¢÷Èπ
‡ªìπ 6.14 ·≈–„Àâ§à“§«“¡Àπ◊¥∑’Ë§«“¡∂à«ß®”‡æ“–¢Õß
 ‡≈Õ√’‡∑à“°—∫ 1.20 ·≈– 1.24 µË”¡“°®π«—¥‰¡à‰¥â·µà∑’Ë§«“¡
∂à«ß®”‡æ“–¢Õß ‡≈Õ√’‡∑à“°—∫ 1.22 «—¥‰¥â 104 cP ∑”„Àâ
 “¡“√∂·¬°‡¡≈Á¥„πÕÕ°¡“‰¥â 97.57-100% ‚¥¬¡’°–≈“
ªπÕ¬Ÿà 1.48-6.32% ‡π◊ËÕß®“°πÈ”¡—π∑’Ë‡§≈◊Õ∫Õ¬Ÿà∑’Ë°–≈“
‡¡◊ËÕ —¡º— °—∫øÕß∑’Ë‡°‘¥®“°°“√°«π®–µ‘¥°—∫øÕßÕ“°“»
·≈–≈Õ¬¢÷Èπ¡“ªπ‰¥â  „π°√≥’∑’Ë„™â “√™à«¬°√–®“¬µ—«™π‘¥
‚´‡¥’¬¡´‘≈‘‡°µ ®–µâÕß„™â„πª√‘¡“≥∑’Ë¡“°°«à“‡≈Á°πâÕ¬ §◊Õ
ª√–¡“≥ 0.15-0.25% ´÷Ëß®–„Àâ§à“ pH 6.74-6.76 ·≈–§à“
§«“¡Àπ◊¥µË”¡“°®π«—¥‰¡à‰¥â¬°‡«âπ∑’Ëª√‘¡“≥‚´‡¥’¬¡ ‘́≈‘‡°µ
0.15% ·≈–∑’Ë§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’‡∑à“°—∫ 1.22 «—¥
§à“§«“¡Àπ◊¥‰¥â 238 cP  ´÷Ëßæ∫«à“‡ªìπ¿“«–∑’Ë‡À¡“– ¡
∑’Ë ÿ¥∑’Ë„Àâº≈°“√·¬°‡¡≈Á¥„πÕÕ°¡“‰¥â 100% ‚¥¬¡’°–≈“
ªπÕ¬Ÿà 8.36%

 ”À√—∫°“√·¬°‡¡◊ËÕ„™â¥‘π¢“«‡°√¥ RANONG-325

∑’Ë¡’¢π“¥Õπÿ¿“§‡©≈’Ë¬ 12 ‰¡§√Õπ‡ªìπ¡—™¨‘¡ æ∫«à“‡¡◊ËÕ
º ¡πÈ”·≈â«„Àâ§à“ pH 6.33 ·≈–§à“§«“¡Àπ◊¥∑’Ë§«“¡∂à«ß
®”‡æ“–¢Õß ‡≈Õ√’ 1.20, 1.22 ·≈– 1.24 ‡∑à“°—∫ 3184,

Figure 1. Particle  size  distributions  of  various

clays studied.

Figure 2. Effect  of  the  specific  gravity  of  the

slurry on viscosity.
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4258 ·≈– 6480 cP µ“¡≈”¥—∫ (Table 3) ´÷Ëß‰¡à “¡“√∂
„™â·¬°‡¡≈Á¥„π·≈–°–≈“ÕÕ°®“°°—π‰¥â  µâÕß„™â “√™à«¬
°√–®“¬µ—«‚¥¬æ∫«à“¿“«–∑’Ë¥’∑’Ë ÿ¥§◊Õ ‡¡◊ËÕ„™â Calgon ‡ªìπ
 “√™à«¬°√–®“¬µ—«ª√‘¡“≥ 0.15% ·≈–§«“¡∂à«ß®”‡æ“–
¢Õß ‡≈Õ√’ ‡∑à“°—∫ 1.22 ‚¥¬∑’Ë¿“«–π’È∑”„Àâ¡’§à“ pH 6.65

§«“¡Àπ◊¥¡’§à“µË”¡“°®π«—¥‰¡à‰¥â·≈– “¡“√∂·¬°‡¡≈Á¥„π
ÕÕ°¡“‰¥â 100% ‚¥¬¡’°–≈“ªπÕ¬Ÿà 6.31%  ”À√—∫¿“«–
∑’Ë¥’∑’Ë ÿ¥‡¡◊ËÕ„™â‚´‡¥’¬¡´‘≈‘‡°µ§◊Õ µâÕß„™âª√‘¡“≥ 0.25%

Table 2. Results of oil palm shell and kernel separation by using  kaolinite grade

MRD-B85

Calgon (Na
2
SiO

3
)

Viscosity pH Recovery %Distribution

(cP) (%) of shell in

kernel floated

1.20 0 447 5.84 0 0
(27) 0.05 147 6.06 96.51 3.14

(150) (6.69) (0) (0)
0.10 35 6.10 96.70 1.74

(129) (6.71) (0) (0)
0.15 very low 6.14 100 1.48

very low (6.74) (93.62) (8.75)
0.20 - - - -

very low (6.76) (97.21) (5.13)
0.25 - - -

very low (6.76) (98.18) (9.94)

1.22 0 489 5.84 0 0
(29.7) 0.05 1932 6.06 94.55 10.80

(1396) (6.69) (95.14) (21.03)
0.10 251 6.10 99.66 7.50

(815) (6.71) (90.14) (9.80)
0.15 104 6.14 97.57 6.32

(238) (6.74) (100) (8.36)

1.24 0 972 5.84 0 0
(32) 0.05 159 6.06 99.17 8.61

(375) (6.69) (0) (0)
0.10 38 6.10 98.23 4.47

(192) (6.71) (0) (0)
0.15 very low 6.14 100 2.20

very low (6.74) (95.89) (23.78)
0.20 - - - -

very low (6.76) (100) (6.49)
0.25 - - - -

very low (6.76) (96.94) (6.49)

S.G.

(% Solids)

Dispersant

dosage(%)

∑’Ë§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’‡∑à“°—∫ 1.22 ´÷Ëß„Àâ§à“ pH

6.85 ·≈–§à“§«“¡Àπ◊¥µË”¡“°®π«—¥‰¡à‰¥â ∑”„Àâ “¡“√∂
·¬°‡¡≈Á¥„πÕÕ°¡“‰¥â 99.95% ‚¥¬¡’°–≈“ªπÕ¬Ÿà 1.80%

 ”À√—∫°“√„™â¥‘π¢“«®“° ∫√‘…—∑ ¬Ÿπ‘«“π‘™°√ÿäª ®”°—¥
¡À“™π ´÷Ëß‡ªìπ¥‘π¢“«º ¡‡·≈–¡’¢π“¥Õπÿ¿“§‡©≈’Ë¬ 6.3

‰¡§√Õπ‡ªìπ¡—™ ‘̈¡ ª√“°Ø«à“‡¡◊ËÕº ¡πÈ”„Àâ‰¥â§«“¡‡¢â¡¢âπ
30 % Solids (§«“¡∂à«ß®”‡æ“– 1.22) ®–„Àâ§à“ pH 8.29

·≈–§à“§«“¡Àπ◊¥ 36 cP ‡æ√“–‡°‘¥°“√°√–®“¬µ—«¢Õß
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Õπÿ¿“§Õ¬à“ß¥’  “¡“√∂„Àâº≈°“√·¬°∑’Ë¥’‚¥¬‰¡àµâÕß„™â “√
™à«¬°√–®“¬µ—« °≈à“«§◊Õ  “¡“√∂·¬°‡¡≈Á¥ÕÕ°¡“‰¥â
93.56%  ‚¥¬¡’°–≈“ªπÕ¬Ÿà  5.87%  ·µà°“√„™â “√™à«¬
°√–®“¬µ—«®–„Àâº≈∑’Ë¥’¬‘Ëß¢÷Èπ‡™àπ°—π (Table 4) ÷́Ëßæ∫«à“
‡¡◊ËÕ„™â “√™à«¬°√–®“¬µ—«™π‘¥ Calgon ·≈–‚´‡¥’¬¡ ‘́≈‘‡°µ
‡ªìπª√‘¡“≥ 0.10% ´÷Ëß„Àâ§à“ pH 8.39 ·≈– 8.55 µ“¡
≈”¥—∫ ·≈–„Àâ§à“§«“¡Àπ◊¥µË”¡“°®π«—¥‰¡à‰¥â‡ªìπ¿“«–∑’Ë¥’
∑’Ë ÿ¥∑’Ë “¡“√∂·¬°‡¡≈Á¥„πÕÕ°¡“‰¥â 97.51% ‚¥¬¡’°–≈“

ªπÕ¬Ÿà 4.61% ·≈– 97.93% ‚¥¬¡’°–≈–ªπÕ¬Ÿà 3.83%

µ“¡≈”¥—∫
®“°°“√»÷°…“∑“ß·√à«‘∑¬“æ∫«à“ ¥‘π¢“«®“°∫√‘…—∑

¬Ÿπ‘«“π‘™°√ÿäª ®”°—¥ ¡À“™π ´÷Ëß‡ªìπ¥‘π¢“«º ¡ª√–°Õ∫
¥â«¬·√à¥‘π¢“« §«Õ√µ ǻ ¡— ‚§‰«µå Œ“≈Õ¬‰´µå (halloysite)

·§≈‰´µå ·≈–‚ª·µ ‡´’¬¡·¡°‡π‡´’¬¡Õ–≈Ÿ¡‘‡π’¬¡´‘≈‘‡°µ
‰Œ¥√Õ°‰´¥å ·≈–¡’Õß§åª√–°Õ∫∑“ß‡§¡’¥—ßπ’È SiO

2
 60.1%,

Al
2
O

3
 17.9%, Na

2
O 2.1%, K

2
O 12.4%, MgO 3.2%

Table 3. Results of oil palm shell and kernel separation by using  kaolinite grade

Ranong-325

Calgon (Na
2
SiO

3
)

Viscosity pH Recovery %Distribution

(cP) (%) of shell in

kernel floated

1.20 0 3184 6.33 0 0
(27) 0.05 834 6.53 96.41 2.50

(2596) (6.49) (0) (0)
0.10 78.4 6.64 98.42 3.37

(1047) (6.53) (80.93) (7.38)
0.15 very low 6.65 97.74 2.04

(236) (6.57) (92.34) (5.25)
0.20 - - - -

(61) (6.60) (93.94) (4.98)

1.22 0 4258 6.33 0 0
(29.7) 0.05 1316 6.53 97.35 9.52

(2374) (6.49) (0) (0)
0.10 44.3 6.64 99.66 10.02

(868) (6.53) (0) (0)
0.15 very low 6.65 100 6.31

(574) (6.57) (74.48) (7.59)
0.20 - - - -

(153.9) (6.60) (98.93) (4.04)
0.25 - - - -

very low (6.85) (99.95) (1.80)

1.24 0 6480 6.33 0 0
(32) 0.05 1967 6.53 92.17 16.04

(3126) (6.49) (0) (0)
0.10 326 6.64 95.93 8.78

(815) (6.53) (89.40) (17.8)
0.15 48 6.65 96.43 4.40

(136) (6.57) (97.94) (11.34)
0.20 - - - -

very low (6.76) (98.67) (4.85)

S.G.

(% Solids)

Dispersant

dosage(%)
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Separation of oil palm shell and kernel by using kaolinite media

Sikong, L., et al.

·≈– CaO 0.35% ¡’¢π“¥Õπÿ¿“§‡©≈’Ë¬ 6.3 ‰¡§√Õπ ´÷Ëß
‡¡◊ËÕº ¡πÈ”®–„Àâ§à“ pH 8.29 ·≈–¡’°“√°√–®“¬¢ÕßÕπÿ¿“§
¥‘π¢“«Õ¬à“ß¥’∑”„Àâ§«“¡Àπ◊¥¢Õß√–∫∫¡’§à“µË”¡“° ‚¥¬
®–·µ°µà“ß®“°·√à¥‘π¢“«∑—Èß Õß‡°√¥®“°®—ßÀ«—¥√–πÕß∑’Ë
ª√–°Õ∫¥â«¬·√à¥‘π¢“«ª√–¡“≥ 83-87% §«Õ√µ´å 4%

‰¡°“ 5% °‘∫‰´µå 3%  ‡ø≈¥å ª“√åπâÕ¬°«à“ 1% ·≈–Õ◊ËπÊ
Õ’° 2% ‚¥¬¡’Õß§åª√–°Õ∫∑“ß‡§¡’¥—ßπ’È SiO

2
 46%, Al

2
O

3

38% ·≈–¡’ Na
2
O, K

2
O, MgO ·≈– CaO µË”¡“° (√«¡

°—πª√–¡“≥ 1%) (Table 1) ‚¥¬¥‘π¢“«‡°√¥ MRD-B85

·≈– RANONG-325 ¡’¢π“¥Õπÿ¿“§‡©≈’Ë¬ 10 ·≈– 12

‰¡§√Õπ µ“¡≈”¥—∫ ´÷Ëß‡¡◊ËÕº ¡πÈ”·≈â«„Àâ pH 5.84 ·≈–
6.33 µ“¡≈”¥—∫ ·≈–‡°‘¥°“√®—∫µ—«‡ªìπ°âÕπ·≈â«µ°µ–°Õπ
®÷ßµâÕß„™â “√™à«¬°√–®“¬µ—« ÷́Ëß “¡“√∂„™â·¬°‡¡≈Á¥„πÕÕ°
®“°°–≈“¢Õßª“≈å¡πÈ”¡—π‰¥â‡™àπ‡¥’¬«°—∫¥‘πº ¡∑’Ë∫√‘…—∑
¬Ÿπ‘«“π‘™°√ÿäª ®”°—¥ ¡À“™π „™âÕ¬Ÿà ‚¥¬µâÕß§«∫§ÿ¡°“√„™â
 “√™à«¬°√–®“¬µ—«„πª√‘¡“≥∑’Ë‡À¡“– ¡¥—ß°≈à“«·≈â«·≈–
§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’ª√–¡“≥ 1.22 ‡æ◊ËÕ§«∫§ÿ¡§à“
§«“¡Àπ◊¥¢Õß ‡≈Õ√’„ÀâµË”¡“°Ê

 √ÿª

®“°°“√∑¥≈Õß·¬°°–≈“ (§«“¡∂à«ß®”‡æ“– 1.40)
·≈–‡¡≈Á¥„π (§«“¡∂à«ß®”‡æ“– 1.20) ¢Õßª“≈å¡πÈ”¡—π
‚¥¬°“√„™â¥‘π¢“«‡ªìπ¡—™¨‘¡„π√–∫∫·¢«π≈Õ¬  æ∫«à“

 “¡“√∂„™â¥‘π¢“«®“°®—ßÀ«—¥√–πÕß‡°√¥ MRD-B85 ·≈–
RANONG-325 ‡ªìπ¡—™¨‘¡‰¥â·µàµâÕß„™â “√™à«¬°√–®“¬
µ—«‚¥¬¡’µ—«·ª√∑’Ë ”§—≠ §◊Õ §«“¡∂à«ß®”‡æ“–À√◊Õ§«“¡
‡¢â¡¢âπ¢Õß ‡≈Õ√’ §«“¡Àπ◊¥ ™π‘¥·≈–¢π“¥Õπÿ¿“§¢Õß
¥‘π¢“«·≈–ª√‘¡“≥¢Õß “√™à«¬°√–®“¬µ—« ¿“«–∑’Ë‡À¡“– ¡
„π°“√·¬°‚¥¬„™â¥‘π¢“«‡°√¥ MRD-B85 ‡ªìπ¡—™¨‘¡„π
√–∫∫·¢«π≈Õ¬§◊Õ §«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’Õ¬Ÿà„π™à«ß
1.20-1.24 (27-32% Solids) ·≈–ª√‘¡“≥¢Õß “√™à«¬
°√–®“¬µ—«™π‘¥ Calgon ‡∑à“°—∫ 0.15% À√◊Õ 1.5 °°./µ—π
¥‘π¢“« ´÷Ëß„Àâ§à“ pH 6.14 ·≈–§à“§«“¡Àπ◊¥ 104 cP ®π
∂÷ßµË”¡“° («—¥‰¡à‰¥â) ´÷Ëß∑”„Àâ “¡“√∂·¬°‡¡≈Á¥„πÕÕ°¡“
‰¥â 97.57-100% ‚¥¬¡’°–≈“ªπÕ¬Ÿà 1.48-6.32% ·≈–‡¡◊ËÕ
„™â‚´‡¥’¬¡ ‘́≈‘‡°µ„πª√‘¡“≥ 0.15% ∑’Ë§«“¡∂à«ß®”‡æ“–
¢Õß ‡≈Õ√’‡∑à“°—∫ 1.22 ÷́Ëß„Àâ§à“ pH 6.74 (§«“¡Àπ◊¥
‡∑à“°—∫ 238 cP)  “¡“√∂·¬°‡¡≈Á¥„πÕÕ°¡“‰¥â 100%

‚¥¬¡’°–≈“ªπÕ¬Ÿà 8.36% ¿“«–∑’Ë‡À¡“– ¡ ”À√—∫¥‘π¢“«
‡°√¥ RANONG-325 §◊Õ ª√‘¡“≥ Calgon 0.15% ∑’Ë
§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’‡∑à“°—∫ 1.22 ́ ÷Ëß„Àâ§à“ pH 6.65

§«“¡Àπ◊¥¡’§à“µË”¡“° («—¥‰¡à‰¥â) ∑”„Àâ “¡“√∂·¬°‡¡≈Á¥
„πÕÕ°¡“‰¥â 100% ‚¥¬¡’°–≈“ªπÕ¬Ÿà 6.31% „π¢≥–∑’Ë
µâÕß„™âª√‘¡“≥‚´‡¥’¬¡ ‘́≈‘‡°µ¡“°°«à“‡ªìπ 0.25% ÷́Ëß„Àâ
§à“ pH 6.85 ·≈–§«“¡Àπ◊¥µË”¡“°®π«—¥‰¡à‰¥â ´÷Ëß∑”„Àâ
 “¡“√∂·¬°‡¡≈Á¥„πÕÕ°¡“‰¥â 99.95% ‚¥¬¡’°–≈“ªπÕ¬Ÿà
1.80%  πÕ°®“°π—Èπ¬—ßæ∫«à“¡◊ËÕ„™â¥‘π¢“«¢Õß∫√‘…—∑ ¬Ÿπ‘-

Table 4. Results of oil palm shell and kernel separation by using commercial clay

from Univanich Group Public Company Ltd.

Calgon (Na
2
SiO

3
)

Viscosity pH Recovery %Distribution

(cP) (%) of shell in

kernel floated

1.22 0 36 8.29 93.56 5.87
(30) 0.05 very low 8.31 94.51 3.71

very low (8.34) (95.34) (4.95)
0.10 very low 8.39 97.51 4.61

very low (8.55) (97.93) (3.83)
0.15 very low 8.50 95.10 4.14

very low (8.51) (95.18) (3.65)
0.20 very low 8.62 96.39 0.73

very low (8.69) (98.21) (4.07)

S.G.

(% Solids)

Dispersant

dosage(%)
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«“π‘™°√ÿäª ®”°—¥ ¡À“™π ´÷Ëß‡ªìπ¥‘πº ¡·≈–¡’Õπÿ¿“§∑’Ë
‡≈Á°°«à“‡ªìπ 6.3 ‰¡§√Õπ‡ªìπ¡—™¨‘¡®–‰¥â§à“§«“¡Àπ◊¥∑’Ë
µË”°«à“‡ªìπ 36 cP ‡¡◊ËÕª√—∫§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’‡ªìπ
1.22 ∑’Ë pH 8.29 ∑’Ë¿“«–‡À≈à“π’È®–‰¥âº≈°“√·¬°∑’Ë¥’ ÷́Ëß
 “¡“√∂·¬°‡¡≈Á¥„πÕÕ°¡“‰¥â 93.56% ‚¥¬¡’°–≈“ªπÕ¬Ÿà
5.87% ‚¥¬‰¡àµâÕß„™â “√™à«¬°√–®“¬µ—« Õ¬à“ß‰√°Áµ“¡∂â“
„™â “√™à«¬°√–®“¬ (Calgon À√◊Õ‚´‡¥’¬¡ ‘́≈‘‡°µ„πª√‘¡“≥
0.10% ∑’Ë§«“¡∂à«ß®”‡æ“–¢Õß ‡≈Õ√’‡∑à“°—∫ 1.22)  “¡“√∂
‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß°“√·¬°‡¡≈Á¥„πÕÕ°¡“‰¥âª√–¡“≥
95% ‚¥¬¡’°–≈“ªπÕ¬Ÿà 3.83-4.61%

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ §ÿ≥æ√»—°¥‘Ï  ·°â«∂“«√  ∫√‘…—∑ ¡‘π‡πÕ√—≈
√’´Õ ‡´  ·Õπ¥å ¥’‡«≈≈Õª‡¡π∑å ®”°—¥ ®.√–πÕß  ‰¥â
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