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Ñåðåä îñíîâíèõ ôàêòîð³â, ùî âïëèâàþòü íà ïðîöåñ ðîçä³ëåííÿ íåîäíîð³äíèõ ð³äêèõ
ðå÷îâèí ìîæíà â³äçíà÷èòè: òåìïåðàòóðó, ãóñòèíó, â�ÿçê³ñòü ñåðåäîâèùà, ÷àñ ïðîâåäåííÿ
åêñïåðèìåíòó. Ïëèíí³ñòü îçíà÷åíèõ ôàêòîð³â ìîæå ïðèçâåñòè äî ÿê³ñíî¿ çì³íè âèõ³äíèõ
ô³çèêî-ìåõàí³÷íèõ âëàñòèâîñòåé ñèðîâèíè. Òîìó àêòóàëüíèì çàëèøàºòüñÿ ïðîáëåìà
ïðàâèëüíîãî âèáîðó êðèòåð³¿â îö³íêè ïðîöåñó ðîçä³ëåííÿ ñèðîãî ãë³öåðèíó.

Äëÿ âèçíà÷åííÿ ÿê³ñíèõ õàðàêòåðèñòèê äîñë³äæóâàíîãî ñåðåäîâèùà íåîáõ³äíî
âðàõîâóâàòè äåÿê³ ô³çèêî-ìåõàí³÷í³ âëàñòèâîñò³ ïðîäóêòó, ÿê³ ìàþòü âïëèâ íà ÿê³ñòü
ðîáîòè ìàøèíè. Â ðîáîò³ [1] ïðåäñòàâëåíî, ùî âèêîðèñòàííÿ ïåðôîðàö³é ðîòîðà ³ç
ïåâíèì ðîçì³ðîì âïëèâàº íà ï³äâèùåííÿ ïðîäóêòèâíîñò³ ïðîöåñó ðîçä³ëåííÿ ñîºâî¿
ñóñïåíç³¿. Çá³ëüøåííÿ ÷àñòîòè îáåðòàííÿ ðîòîðà ìàº íåë³í³éíèõ õàðàêòåð, òîáòî ïðè
ïåâí³é ãðàíèö³ ïðîäóêòèâí³ñòü öåíòðèôóãè ð³çêî çìåíøóºòüñÿ. Ïðè äîñë³äæåííÿõ
[2] ìàêñèìàëüíå çíà÷åííÿ ÷èñòîòè ³ âèõîäó âàæêî¿ ôðàêö³¿ ñïîñòåð³ãàëîñü ïðè
îïòèìàëüíèõ çíà÷åííÿõ ïàðàìåòð³â ïðîöåñó òà óñòàíîâêè: ÷àñòîòè êîëèâàíü ðîáî÷î¿
ïîâåðõí³, ïèòîìîãî íàâàíòàæåííÿ íà ðîáî÷ó ïîâåðõíþ òà êîåô³ö³ºíòà àí³çîòðîï³¿ òåðòÿ.

Ìåòîþ äîñë³äæåííÿ º âèçíà÷åííÿ ÿê³ñíèõ ïîêàçíèê³â î÷èùåíîãî ãë³öåðèíó
çà îïòèìàëüíèõ ðåæèì³â ðîáîòè â³áðîâ³äöåíòðîâî¿ ìàøèíè ïðè âàð³þâàíí³ ÷àñó
îáðîáêè òà òåìïåðàòóðè òåõíîëîã³÷íîãî ñåðåäîâèùà.

Â ïîïåðåäí³õ äîñë³äæåííÿõ [3, 4, 5] áóëè îáðàí³ îñíîâí³ ðîáî÷³ ïàðàìåòðè â³áðî-
â³äöåíòðîâî¿ ìàøèíè; âñòàíîâëåíî, ùî ðîçðîáëåíà óñòàíîâêà ïðàöþº åêîíîì³÷íî òà
åôåêòèâíî ïðè êóòîâ³é øâèäêîñò³ ïðèâîäíîãî âàëà â³áðîçáóäæóâà÷à 

ïð.â
 = (70�110 ðàä/ñ.),

êóòîâ³é øâèäêîñò³ ðîòîðà 
ðîò

 = (100�150 ðàä/ñ) òà àìïë³òóä³ êîëèâàíü êîíòåéíåðà
À = (1,5�2 ìì).

Äëÿ äîñÿãíåííÿ îçíà÷åíî¿ ìåòè ðîáîòè â ÿêîñò³ ðîáî÷èõ ïàðàìåòð³â áóëè îáðàí³:
� ïîøàãîâ³ : òåìïåðàòóðà ãë³öåðèíó t

ãë³ö
 = (20, 30, 40, 50, 60, 70, 80 Ñ) òà ÷àñ

ïðîâåäåííÿ åêñïåðèìåíòó ÷àñ  = (60, 120, 180, 240, 300, 360, 420 ñ).
� ô³êñîâàí³ ïàðàìåòðè â ìåæàõ îäíîãî åêñïåðèìåíòó: êóòîâà øâèäê³ñòü ðîòîðà

ðîò
 = 150 ðàä/ñ; êóòîâà øâèäê³ñòü âàëà â³áðîçáóäæóâà÷à 

ïð.â
 = 110 ðàä/ñ; àìïë³òóäà

êîëèâàíü êîíòåéíåðà À = 1,3 ìì.
Â ÿêîñò³ òåõíîëîã³÷íîãî ñåðåäîâèùà ïðè ïðîâåäåíí³ åêñïåðèìåíòó âèêîðèñòîâó-

âàëè ñèðèé ãë³öåðèí òðåòüîãî ñîðòó çã³äíî ÃÎÑÒ 6823�2000, ãóñòèíà ÿêîãî ïðè 20 Ñ
ÿêîãî ñêëàäàëà 1,22�1,23 ã/ñì3, ìàñîâà ÷àñòêà çîëè 8,5 %, ìàñîâà ÷àñòêà íåëåòþ÷îãî
îðãàí³÷íîãî çàëèøêó 4,3 %, ìàñîâà ÷àñòêà ÷èñòîãî ãë³öåðèíó 76,8 %.

Î÷³êóâàíèé ðåçóëüòàò îö³íþâàëè çà óìîâè çàáåçïå÷åííÿ ì³í³ìàëüíîãî âì³ñòó
ïîá³÷íèõ ðå÷îâèí (îñàäó) â ãë³öåðèíîì³ñòê³é ñèðîâèí³ çà ì³í³ìàëüíèé ÷àñ îáðîáêè.
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Ïðîâåäåí³ åêñïåðèìåíòàëüí³ äîñë³äæåííÿ ïðîöåñ³â â³äöåíòðîâîãî ô³ëüòðóâàííÿ,
â³áðàö³éíî¿ ñåïàðàö³¿ òà çà âèêîðèñòàííÿì ïðîìèñëîâî¿ ìîäåë³ â³áðàö³éíî¿ ìàøèíè
äëÿ î÷èùåííÿ ñèðîãî ãë³öåðèíó. Äîñë³äæåííÿ ïðîâîäèëèñü ïðè îïòèìàëüíèõ ðîáî÷èõ
ïàðàìåòðàõ ç âàð³þâàííÿì òåìïåðàòóðè ãë³öåðèíó òà ÷àñó ïðîâåäåííÿ åêñïåðèìåíòó.
Â ðåçóëüòàò³ áóëè îòðèìàí³ ÿê³ñí³ ïîêàçíèêè î÷èùåíîãî ãë³öåðèíó.

Êëþ÷îâ³ ñëîâà: ãë³öåðèí, ÿê³ñí³ õàðàêòåðèñòèêè, ðîçä³ëåííÿ, î÷èùåííÿ.
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Äîñë³äæåííÿ ïðîâîäèëèñü ïðè íàñòóïíèõ òåõíîëîã³÷íèõ ðåæèìàõ:
� ò³ëüêè â³áðàö³éíå ô³ëüòðóâàííÿ (ÂÔ), ïðè êóòîâ³é øâèäêîñò³ ðîòîðà (

ðîò
 =

= 150 ðàä/ñ), òåìïåðàòóð³ ñåðåäîâèùà (t
ãë³ö

 = 20, 30, 40, 50, 60, 70, 80 Ñ) çà ÷àñ
ïðîâåäåííÿ äîñë³äæåííÿ (  = 60, 120, 180, 240, 300, 360, 420 ñ);

� ò³ëüêè â³áðàö³éíà ñåïàðàö³ÿ (ÂÑ), ïðè êóòîâ³é øâèäêîñò³ ïðèâîäíîãî âàëà
â³áðîçáóäæóâà÷à (

ïð.â
 = 110 ðàä/ñ), òåìïåðàòóð³ ñåðåäîâèùà (t

ãë³ö
 = 20, 30, 40, 50, 60,

70, 80 Ñ) ïðè àìïë³òóä³ êîëèâàíü (À = 1,5 ìì) çà ÷àñ ïðîâåäåííÿ äîñë³äæåííÿ (  =
= 60, 120, 180, 240, 300, 360, 420 ñ);

� êîìá³íóâàííÿ â³áðàö³¿ òà ô³ëüòðóâàííÿ (â³áðîâ³äöåíòðîâà ñåïàðàö³ÿ ÂÂÑ),
ïðè êóòîâ³é øâèäêîñò³ ðîòîðà (

ðîò
 = 150 ðàä/ñ), êóòîâ³é øâèäêîñò³ ïðèâîäíîãî âàëà

â³áðîçáóäæóâà÷à (
ïð.â

 = 110 ðàä/ñ), àìïë³òóä³ êîëèâàíü (A = 1,3 ìì), òåìïåðàòóð³
ñåðåäîâèùà (t

ãë³ö
 = 20, 30, 40, 50, 60, 70, 80 Ñ) çà ÷àñ ïðîâåäåííÿ äîñë³äæåííÿ (  =

= 60, 120, 180, 240, 300, 360, 420 ñ).
Âèçíà÷åííÿ ïîêàçíèê³â ÿêîñò³ ñèðîãî ãë³öåðèíó ïðîâîäèëîñÿ â³äïîâ³äíî äî

ÃÎÑÒ 7482�96 [6] â ñåðòèô³êîâàí³é ëàáîðàòîð³¿ ÒÎÂ «ÍÏÏ ÊÏÊ» ì. Êàëèí³âêè
Â³ííèöüêî¿ îáëàñò³.

Çà îòðèìàíèìè äàíèìè áóäóºìî ãðàô³÷í³ çàëåæíîñò³ (ðèñ. 1, 2, 3, 4, 5, 6).

Ðèñ. 1. Çàëåæí³ñòü ìàñîâî¿ ÷àñòêè ÷èñòîãî ãë³öåðèíó â³ä ÷àñó:
1 � ïðè â³áðàö³éí³é ñåïàðàö³¿;

2 � ïðè â³äöåíòðîâîìó ô³ëüòðóâàíí³;
3 � ïðè â³áðîâ³äöåíòðîâ³é ñåïàðàö³¿

Ðèñ. 2. Çàëåæí³ñòü ìàñîâî¿ ÷àñòêè
÷èñòîãî ãë³öåðèíó â³ä òåìïåðàòóðè:

1 � ïðè â³áðàö³éí³é ñåïàðàö³¿;
2 � ïðè â³äöåíòðîâîìó ô³ëüòðóâàíí³;
3 � ïðè â³áðîâ³äöåíòðîâ³é ñåïàðàö³¿
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Ðèñ. 3. Çàëåæí³ñòü ìàñîâî¿ ÷àñòêè çîëè â³ä ÷àñó:
1 � ïðè â³áðàö³éí³é ñåïàðàö³¿;

2 � ïðè â³äöåíòðîâîìó ô³ëüòðóâàíí³;
3 � ïðè â³áðîâ³äöåíòðîâ³é ñåïàðàö³¿

Ðèñ. 4. Çàëåæí³ñòü ìàñîâî¿ ÷àñòêè çîëè â³ä òåìïåðàòóðè:
1 � ïðè â³áðàö³éí³é ñåïàðàö³¿;

2 � ïðè â³äöåíòðîâîìó ô³ëüòðóâàíí³;
3 � ïðè â³áðîâ³äöåíòðîâ³é ñåïàðàö³¿

Ðèñ. 5. Çàëåæí³ñòü ìàñîâî¿ ÷àñòêè íåëåòþ÷îãî îðãàí³÷íîãî
çàëèøêó â³ä ÷àñó:

1 � ïðè â³áðàö³éí³é ñåïàðàö³¿;
2 � ïðè â³äöåíòðîâîìó ô³ëüòðóâàíí³;
3 � ïðè â³áðîâ³äöåíòðîâ³é ñåïàðàö³¿
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Êîëüîðîâå ÷èñëî âèçíà÷àëè çà äîïîìîãîþ òèíòîìåòðà Ëîâ³áîíäà [6]. Ìåòîä
îñíîâàíèé íà ïîð³âíÿíí³ êîëüîðó ãë³öåðèíó ç êîëüîðîì íàáîðó ïëàñòèíîê Ëîâ³áîíäà ïðè
ðåãëàìåíòîâàí³é ê³ëüêîñò³ îäèíèöü êîëüîðó, ùî çàñòîñîâóºòüñÿ. Âèêîðèñòîâóâàëè íàá³ð
êîëüîðîâèõ ïëàñòèíîê ÷åðâîíî¿ òà æîâòî¿ øêàë (ðèñ. 7, 8).

Ðèñ. 6. Çàëåæí³ñòü ìàñîâî¿ ÷àñòêè
íåëåòþ÷îãî îðãàí³÷íîãî  çàëèøêó â³ä òåìïåðàòóðè:

1 � ïðè â³áðàö³éí³é ñåïàðàö³¿;
2 � ïðè â³äöåíòðîâîìó ô³ëüòðóâàíí³;
3 � ïðè â³áðîâ³äöåíòðîâ³é ñåïàðàö³¿

Ðèñ. 7. Íàá³ð æîâòèõ êîëüîðîâèõ ïëàñòèíîê

Ðèñ. 8. Íàá³ð ÷åðâîíèõ êîëüîðîâèõ ïëàñòèíîê
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ßê³ñí³ õàðàêòåðèñòèêè ïðè ð³çíèõ ðåæèìàõ îáðîáêè ñèðîãî ãë³öåðèíó íàâåäåí³
â òàáëèö³ 1.

Òàáëèöÿ 1. Ïîêàçíèêè ÿê³ñíèõ ïàðàìåòð³â î÷èùåíîãî ãë³öåðèíó

Âèñíîâêè. 1. Â ðåçóëüòàò³ ïðîâåäåíèõ åêñïåðèìåíòàëüíèõ äîñë³äæåíü âèçíà÷åí³
îñíîâí³ çàêîíîì³ðíîñò³ ïðîöåñó â³áðîâ³äöåíòðîâîãî î÷èùåííÿ ñèðîãî ãë³öåðèíó ïðè âàð³þ-
âàíí³ òåìïåðàòóðè òåõíîëîã³÷íîãî ñåðåäîâèùà ïðè âàð³þâàíí³ ÷àñó ïðîâåäåííÿ äîñë³äó.

2. Îòðèìàíà åêñïåðèìåíòàëüíà çàëåæí³ñòü ÿê³ñíèõ ïîêàçíèê³â ãë³öåðèíó â³ä òåì-
ïåðàòóðè çà â³áðîâ³äöåíòðîâî¿ òåõíîëîã³÷íî¿ ä³¿, çâ³äêè âñòàíîâëåíî, ùî ïðè çá³ëüøåí³
òåìïåðàòóðè ïîñòóïîâî çá³ëüøóºòüñÿ ÿê³ñí³ ïîêàçíèêè ãë³öåðèíó. Ïðè òåìïåðàòóð³
60�80 Ñ ìàñîâà ÷àñòêà ÷èñòîãî ãë³öåðèíó ñòàíîâèòü Õ

÷.ãë.
= 87�88 %, ìàñîâà ÷àñòêà

çîëè Õ
çîëè

= 1,8�2,0 %, ìàñîâà ÷àñòêà íåëåòþ÷îãî îðãàí³÷íîãî çàëèøêó Õ
íåë.îðã.çàë.

=
= 2,1�2,2 % òà êîëüîðí³ñòü (ïî òèíòîìåòðó Ëîâ³áîíäà) ñêëàäàº 30,0/7,0.

3. Âñòàíîâëåíî, ùî ï³äâèùåííÿ ÿêîñò³ äîñë³äæóâàíî¿ ñèðîâèíè ñïîñòåð³ãàºòüñÿ
çà òðèâàëîñò³ îáðîáêè  = 6�8 õâ. Ïðè ïîäàëüø³é îáðîáö³ ÿê³ñòü âèõ³äíîãî ïðîäóêòó
íå çì³íþºòüñÿ.
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ÿííåùè÷îìèæåÐ
àêòñà÷àâîñàÌ

îãîòñè÷
%,óíèðåö³ëã

àêòñà÷àâîñàÌ
îãî÷þòåëåí
îãîí÷³íàãðî
%,óêøèëàç

àâîñàÌ
%,èëîçàêòñà÷

üòñ³íðîüëîK

ÔÂÿííàâóðòüë³ôåâîðòíåöä³Â 9,48�5,28 3,4�2,2 8,4�2,2 0,01/0,04

ÑÂÿ³öàðàïåñàíé³öàðá³Â 28�87 5,4�2,3 2,6�8,3 0,03/0,06

ÑÂÂÿ³öàðàïåñàâîðòíåöä³âîðá³Â 88�48 6,3�1,2 1,3�8,1 0,7/0,03
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Ýêñïåðèìåíòàëüíàÿ îöåíêà ïðîöåññà î÷èñòêè
ñûðîãî ãëèöåðèíà ïî êà÷åñòâåííûì õàðàêòåðèñòèêàì

Ïðîâåäåíû ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ ïðîöåññîâ öåíòðîáåæíîé ôèëü-
òðàöèè è âèáðàöèîííîé ñåïàðàöèè ñ èñïîëüçîâàíèåì ïðîìûøëåííîé ìîäåëè âèáðà-
öèîííîé ìàøèíû äëÿ î÷èñòêè ñûðîãî ãëèöåðèíà. Èññëåäîâàíèÿ ïðîâîäèëèñü ïðè
îïòèìàëüíûõ ðàáî÷èõ ïàðàìåòðàõ ñ âàðèàöèåé òåìïåðàòóðû ãëèöåðèíà è âðåìåíè
ïðîâåäåíèÿ ýêñïåðèìåíòà. Â ðåçóëüòàòå áûëè ïîëó÷åíû êà÷åñòâåííûå ïîêàçàòåëè
î÷èùåííîãî ãëèöåðèíà.

Êëþ÷åâûå ñëîâà: ãëèöåðèí, êà÷åñòâåííûå õàðàêòåðèñòèêè, î÷èñòêà.

I.P. Palamarchuk, Y.A. Polyevoda,
V.P. Yanovich

The experimental evaluation of process of raw
glycerol purification for the quality characteristics

The experimental research of the centrifugal filtration processes, vibration
separation using the model of industrial vibration machine for cleaning raw glycerin
has been done. The research was conducted under the optimum operating parameters of
glycerin temperature variation and time of the experiment. The qualitative indications
of refined glycerin were obtained as a result.

Key words: glycerin, qualitative characteristics, separation, purification.
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