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º £

ö�2 &Ò�öB rÞ¢ö�zÎª ~���Ò��º êÖ¢¾~ ªÖö Î"'�îb� 45 wt% êÖ¢¾ *ç�öB

rÞ¢ö�zÎª ~���Ò��~ Î"'� ¾Òïf 0.30 wt%�î
. � ��öB 
� ¾Ò³ê~ ãÖö j~� ï�

«ã� ·^~� *ç�~ 6êê Ô² ¾æÒj öò jî¢ *ç�~ Bæ�v� ö.æ 6� ªÖn;Wj ·^~² F

æ�Ò > ®rj {�~&
. êÖ¢¾ö rÞ¢ö�zÎª ~���Ò��~ ¾Òê pH¢ 6-12~ º*� �.~�ê «

ê~ æzº ·^~&b� �º ·�NW rÞ¢ö�zÎª ~���Ò��~ Ö>� ç^ >B·Ï r^�
.

Abstract − Tetraethylammonium hydroxide was very effective in dispersion of calcium carbonate in ethylene glycol. The

effective amount of tetraethylammonium hydroxide was 0.3  wt% at 45 wt% calcium carbonate suspension at which the values

of average particle diameter, viscosity and zeta potential energy were good enough to maintain the dispersion stability. The

variation of particle diameters was also good in the adjusted pH between 6 and 12 after treatment of tetraethylammonium

hydroxide on calcium carbonate surface. It was due to adsorption on the calcium carbonate of the cationic tetraethylammo-

nium hydroxide electrolyte thus strengthening mutual repulsion.
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1. B �

ZV«¶7 êÖ¢¾f �ª¶, �Z, êò, Bæ, ~£® �ö 7º*

~² ÒÏ>� ®b� ß® �ª¶~ �;B�B bÒ, z�' ßW B

FÏb� ÒÏ>� ®
. �" �ª¶ jª~ Ïê�º jª~ ï�W,

��W �ö &� ®îBF~ º�& ¸j «¶~ ;ç� ¢;~� «

ã� Ôf �®î~ êÖ¢¾j jº� ~² >î
[1, 2]. �Þ ëêö

B ÒÏnê& ¸f êÖ¢¾f Â�êÖ¢¾ 5 �WêÖ¢¾�� �

� êÖ¢¾j Ú¦Î&Ïb� ÒÏ~� �Ò^ jª 5 «�~ ��

ßWj �.~V r^ö «¶~ ßWf B®~ ®îj Ö;~º 7º

� º²� ¦'>� ®
. �"öº Â�êÖ¢¾�
º «¶~ �V&

> µm 6º � �~�B '« wÏ ª¢~ �^� ���. ßW� Ö

>� �WêÖ¢¾� ô� ÒÏ>� ®
. �WêÖ¢¾ 7öBê «¶

~ ;�& ¢;� ¢Ò�Þ; êÖ¢¾~ ÒÏnê& 66 ¸jæ� ®


. V¢B � ��º ÒÏnê& ¸f ¢Ò�Þ êÖ¢¾ ��ö �O

ËK� Ö>~� �ÒöÊV~ ;ê¢ &~�Êº :ö�2 &Ò�~

ÛB& &Ë� ·�N zÎªê� rÞ¢ö�zÎª ~���Ò���

B[3] ��¾Òïj ;W�Ê�B ¾æ¾º êÖ¢¾~ 6ê, «ê, w

÷BF *çj rj�~b� �ÚÂ Ö"¢ ¾æÚî
.

2. � �

��^ êÖ¢¾j 1N«¶ö &�² ªÖ�Ò ãÖ j��'� �

² Ã&>Ú *çÏ�çöB �**ç� B�~º �~ ®n;z& .

¾B
. Ûç~ �ã¶º «¶& ^ªzF>� j��'� Ã&~� ¶

Fö.æ& Ã&~² B
. �Þ Ï�öBê Ï�j n;~² ~V *

�Bº ¶Fö.æ& Ô² Fæ>ê� ê�ËKj ÔºÚ¢ ~� �¢

*� ªÖB~ ¾ÒVF� ¢>'b� ÒÏ>� ®
[4]. ¯ Vê' ¾

b� w÷«¶¢ 1N ªÒ�Ê� ªÖB¢ ÒÏ~� ê�ËKj Ôº

�B ªÖBf 1N«¶f~ �Oj Û� «¶~ w÷j ÛB�Êº «

ÚË�(steric hindrance)Î"¢ ��Ú¢ò *çÏ�~ n;Wj Fæ�
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Ò > ®
[4]. ªÚº �Wbî" 7/~� ��ö ��*~& ;WB


. �º ��~ �NÏ�*çb� J«� > ®b� ��" >&*~

~ �Nf ��b� rÒ� ?f *~~ �Nf ��b�¦V fÒ Î

Úæ² B
[5].

�Þ êÖ¢¾~ ªÖn;Wj Fæ~V *� Î"'� ¾ÒB~ F

�f ªÚ~ ���Nz ";j ÚÚ*b�� '.� ¾ÒB~ F��

&Ë~
. êÖ¢¾~ ���Nz ";f ���öÖ~ î>z, �Öz

ê²~ ÃV{, ��J�Þ �N~ ·¶K~ &ê� êÖ¢¾~ z�'

ï;b� J«� &Ë~
[6].

CO3
2− + H+

: HCO3
−

HCO3
− + H+

: H2CO3

H2CO3: CO2 + H2O

CO2: CO2(gas)


r" ?� �N3~ ;W" ¢¾�N~ &>ª��

Ca2+ + HCO3
−
: CaHCO3

+

Ca2+ + CO3
2−
: CaCO3

Ca2+ + OH−
: CaOH+

êÖ¢¾~ Ï�ç�& ï;ö ��� 
r" ?
.

CaCO3 (solid): Ca2+ + CO3
2−

�r~ Ca2+f CO3
2−~  �Nzº Ï�öB pHf *�î~ ³êö V

¢B Ö;B
. >Ï�öB êÖ¢¾~ ��*~º Ca2+f CO3
2−~ �

N� ¢;� ãÖ Ï�~ pH æzö V¢B �~ æz& ìº ©b�

rJ^ ®
[7]. Ö�'b� Ca2+f CO3
2−~�N� ¢;� ãÖöº >

²�Nf ��*~~ æz¢ �~ ¢bÊæ á~² Nb� pH~ �.

j Û� *ç�~ n;z�
º ��¾ÒB~ ¾Ò¢ Û� «ÚË�*

ç� ªÖö ®ÚBº Î"'�¢� 6�B
.

�Þ ¢Ò�Þ; êÖ¢¾ «¶~ ��ö ���öÖ �~ r�N �

�¾ÒB¢ ÒÏ� ãÖê ê�¶Fö.æ¢ ÔÂ > ®æò êÖ¢¾

��ö Ca2+�
º CO3
2−�N~ ³ê& ç&'b� ¸j ·�N~ �

�¾ÒB�
º Î"'�æ á~² B
[7]. V¢B ¢Ò�Þ;~ êÖ

¢¾f ·�N~ ��¾ÒB¢ ÒÏ~� ��~ �Oj êÎ~�B ê

�¶Fö.æ¢ Ôºº ©� FÒ~
� � > ®
.

3. 
 þ


þö ÒÏ� êÖ¢¾f çÏzB B®7öB «êª�& �¢~

� «¶~ ;�& «O;b�B �� PfizerÒöB B�� ç®«�

ALBAGLOS®�� Fig. 1" ?� ï�«ã� 0.6µm�� �ï� 98 wt%

�ç~ Bê¢ <� ®º ¢Ò�Þ; �WêÖ¢¾�
. êÖ¢¾~ �

�¾ÒB� ÒÏ� rÞ¢ö�zÎª ~���Ò��(TEAH)º ��

AldrichÒ~ B®�� �;ªf 35 wt%�� �.ï~ �Ú�
. ªÖ


� ÒÏ� Ï
� ö�2 &Ò�f ¢� Junsei ChemicalsÒ B®(�£

1/)�
.

êÖ¢¾j ö�2 &Ò�ö ªÖ�ÊV *~� .r2 �îzV

(ultrasonic homogenizer, model 450, Branson Ultrasonics Co., U.S.A.)¢

ÒÏ~&b� "º ªÖ��f 400 ml j�
ö Ï
¢ 1N� R«~

� êÖ¢¾j R«� ê flat tip 1/2 in. diameter~ .r2 �îzV~

tipj Ï��ö *~~ê� ~&
. �r~ �Ò;êº ¶Úö ÚËB

output controller� �.~� 7/V~ �Nj Fæ�ÊV *� b7û

ö bj B~�B 25±1oC� Fæ�V
. .r2 ªÖV� 1N� 2ª*

�B� êÖ¢¾ *ç�ö ��¾ÒB� rÞ¢ö�zÎª ~���Ò

��¢ 0.15 wt%¢ �*� R«~� 3ª* º&� ÒªÖ�V
. �B

B *ç�f ï�«ã, Ï�~ 6ê, Bæ*~ö.æ¢ ªC~� '.

� ¾ÒB~ R«ïj Ö;~&
.

ï�«ã~ ªCf G;º*& 0.1-600µm� jv' 9f º*~ G

;� &Ë� '� MalvernÒ~ «êªCV(particle analyzer, model Master

Sizer)¢ �Ï~� «ê¢ G;~&�[8] Bæ*~ö.æ~ ªCf '�

MalvernÒ~ Bæ*~ö.æ ªCV(zeta sizer, model 3000HS)¢ �Ï

~� Bæ*~ö.æ¢ ªC~� '.� ��¾ÒB~ R«ïj Ö;

~&b� .r2 �îzV� �BB êÖ¢¾ *ç�~ 6êº ��

BrookfieldÒ~ 6êê(DV-II+)� �BB ö�~ 6ê¢ G;~&
. �

BB êÖ¢¾ *ç�~ pHº 9-11~ º*ö ®bæ� �¢ V&b�

~� *ç�j £ÖW 5 ;"V~ º*� �.~�B ��¾Ò*~ *

ç�" ¾Òê~ *ç�~ n;Wj ªC~&
. *ç�~ pHº ��

OrionÒ~ pH meter(420A)¢ ÒÏ~� ªC~&b� ªÖ
& ö�2

&Ò��æ� pHº *ç�" Ã~>¢ 1 : 1� b�~�[9] G;~&
.

4. Ö" 5 �V

4-1. êÖ¢¾~ ³ê'Ë

êÖ¢¾j ö�2 &Ò�ö .r2 ªÖV� ªÖ�Î Ö" Fig. 2f

Fig. 1. Electron micrograph of CaCO3 powder by SEM(×20000).

Fig. 2. Particle diameter(D50) of CaCO3 in ethylene glycol.
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3öB r > ®�� 45 wt% ³êöB D10(nêª� 10%~ ï�«ê)

~ 8� 1.12µm�� D50(nêª� 50%~ ï�«ê)~ 8� 1.78µm

�� D90(nêª� 90%~ ï�«ê)~ 8ê 11.78µm� ¾æÒ
. ª

Öê[span: (D90-D10)/D50]º 5.99� 10-30 wt% ³êö j~� ï�«

êf ³êª��f 
² 9b¾ � .r2 �îzVöB~ ö�2 &

Ò� Ï
� �B& &Ë� êÖ¢¾~ �&³êº 45 wt%~ ³ê�

©b� 6�B
. êÖ¢¾~ ³ê& 50 wt%öBº .V~ <r*ç�

®ï~� �B& ÚJ�
. �Þ êÖ¢¾ *ç�~ 6êº Fig. 4öB

¾" ³ê& ¸j>� /Ï® çß~&
[10]. V¢B ö�2 &Ò�ö

&� êÖ¢¾~ 
þ� &Ë� ';³êº ï�«ã" <r��� j

v' ·^� 45 wt%¢ F�~&
.

4-2. ��¾ÒB 'Ë

*ç�öB~ ªÚö &� ªÖn;Wj Ëç�ÊV *�Bº Gibbs

¶Fö.æ~ æz8j ÔÖ¢ ~� �¢ *�Bº ê�¶Fö.æ¢

Ô² Fæ�Êº ©� jº~
[11]. Fig. 5f 6öB¾" ö�2 &Ò

�ö êÖ¢¾j 45 wt%� ¢;~² ~� ��¾ÒB� rÞ¢ö�z

Îª ~���Ò��~ ¾Òïj �.~�B ªÖ�Î Ö" 0.3 wt%

~ ��¾ÒB ³êöB D50" D90� '' 0.86 µmf 4.55 µm�B


� ��¾Ò³êö j~� ·^� Ö"¢ �� > ®îb� Fig. 7

öB r > ®�� � ��öB *ç�~ 6êê 155 cps� Ô² ¾æ

Ò
.

V¢B Ï
& ö�2 &Ò�� *ç�öB ê�¶Fö.æ¢ Ô² F

æ�Êº ��f ¾Òï 0.3 wt%¢� � > ®b� �r~ *ç�~ B

æ�v� ö.æ¢ ªC� Ö"ê Fig. 8öB¾" −10.4 mV� ¾æ¾ 


� ¾Ò³êö j~� ªÖn;Wj ·^~² Fæ�Ò > ®º ��ª

j ¦Ã~&
. *ç�~ 6êG;Ö"f z®Ú Bæ�v� ö.æ 8

� &Ë Ôf ��� ¾ÒBï 0.3 wt%& 1N«¶ 0.6µm~ ¢Ò�Þ;

êÖ¢¾j ö�2 &Ò�ö ªÖ�Ò r~ '.� ¾Ò��ªj {�~

&
. �Þ ¢Ò�Þ êÖ¢¾ *ç�f êÖ¢¾~ Ï�� �~� *ç

Fig. 3. Particle diameter(D90) and span of CaCO3 in ethylene glycol.

Fig. 4. Viscosity depending on CaCO3 concentration in ethylene glycol.

Fig. 5. Variation of particle diameter(D50) of CaCO3 in ethylene glycol
(45 wt% CaCO3).

Fig. 6. Variation of particle diameter(D90) and span of CaCO3 in ethyl-
ene glycol(45 wt% CaCO3).
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�çöB Ca2+ �N" CO3
2− �N� �Ò~�[12] *ç�~ pH& 9Ú�

~ "VW º*öBº ç&'b� CO3
2−~·� Ã&~² >Ú[13] �

·�N zÎªê� rÞ¢ö�zÎª ~���Ò�� ¾ÒB& Î"'

b� �O>Ú 6êf Bæ�v� ö.æ& Ô² ¾æÂ ©b� 6�

B
.

4-3. pH 'Ë

ö�2 &Ò�j ªÖ
� ~� êÖ¢¾j ªÖ�Vj r Ï�~ pH

º 9.6�&b¾ "VW zÎªê ��¾ÒB� ¾Ò� Ö" pH& 11.3

b� Ã&~&
. Fig. 9öB r > ®�� £Ö" ;"V '�öB «

ê~ Ã&ãË� v��æ² B�~&b� �º Ï
~ pH& £Ö"

;"V ç�öBº êÖ¢¾ «¶"*~ �7[� Ö" "VW bî�

�� 7z*ç� B�>Ú[14] «¶& w÷>Ú ¾æÂ Ö"� 6�B


. Fig. 9öB¾" ��¾Òêöº pH¢ �.~�ê ç&'b� «ê

~ Ã&�� '² ¾æÒ
. �º ��¾ÒB& êÖ¢¾~ ��ö �

�¾Ò >Ú «¶~ w÷*çj ÛB�Î Î"� 6�>�[14] �º *

ç�öB êÖ¢¾ ��~ *V�7[ö ¾ÒB~ ·�N� Ö�~�

>BKj Ã&�B ¾æÂ Ö"�
.

5. Ö �

rÞ¢ö�zÎª ~���Ò��º Ï
& ö�2 &Ò�� ãÖ ê

Ö¢¾ 45 wt% ³êöB~ FÎ¾Òïf 0.3 wt%�� �r~ ï�«

ê D50" D90� '' 0.86µmf 4.55µm�B 
� ��¾Ò³êö j

~� ·^~&b� *ç�~ 6êê 155 cps� Ô² ¾æÒ
. �r~

*ç�~ Bæ�v� ö.æ 6� −10.4 mV� ¾æ¾ 
� ¾Ò³êö

j~� ªÖn;Wj ·^~² Fæ�Ò > ®º ��ªj ¦Ã~&
.

ö�2 &Ò�j ªÖ
� ~� êÖ¢¾j ªÖ�Vj r Ï�~ pH

º 9.6�&b¾ "VW zÎªê ��¾ÒB� ¾Ò� Ö" pH& 11.3

b� Ã&~&b� £Ö" ;"V '�� pH 6-12� �.®j ãÖ «

ê~ Ã&ãË� v��æ² B�~&b¾ êÖ¢¾ö rÞ¢ö�zÎ

ª ~���Ò��¢ ��¾Òêöº ï�«ê D50" D90� ç&'b

� ·^~² FæB ©f êÖ¢¾ ��ö ;WB *V�7[ö ¾Ò

B~ ·�N� º&>Ú >BKj Ã&�Î Ö"� 6�B
.
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