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6KDNKQR]DNKRQ�6$/,-2129$��VKD[QR]DVDOLMDQRYD#JPDLO�FRP�� 
$NEDUDOL�58=,%$<(9��DNEDU������#JPDLO�FRP� 
7DVKNHQW�ɋKHPLFDO-7HFKQRORJLFDO�,QVWLWXWH��7DVKNHQW��8]EHNLVWDQ 
 

([WHQVLYH�UHVHDUFK�LV�EHLQJ�FDUULHG�RXW�LQ�WKH�ZRUOG�RQ�WKH�HIIHFWLYH�XVH�RI�QRQ-WUDGLWLRQDO�SODQW�UDZ�PDWHULDOV��LWV�SURGXFWLRQ�LQ�PDUJD�
ULQH��PD\RQQDLVH�DQG�VLPLODU�RLO�DQG�IDW�SURGXFWV��,Q�WKLV�DVSHFW��VSHFLDO�DWWHQWLRQ�LV�SDLG�WR�LPSURYLQJ�WDUJHWHG�WHFKQRORJLFDO�SURFHVVHV��GHYHORSLQJ�
PDUJDULQH�IRUPXODWLRQV�IURP�ORFDO�UDZ�PDWHULDOV��LQFUHDVLQJ�WKH�QXWULWLRQDO�DQG�ELRORJLFDO�YDOXH�RI�SURGXFWV��HIILFLHQW�XVH�RI�QDWXUDO�UDZ�PDWHULDOV�
DQG�H[SDQGLQJ�WKH�UDQJH�RI�SURGXFWV��7KH�DLP�RI�WKH�VWXG\�LV�WR�VWXG\�WKH�VKHOI�OLIH�RI�WKH�REWDLQHG�GLDEHWLF�ORZ-FDORULH�PDUJDULQH�EDVHG�RQ�WKH�
H[WUDFW�RI�-HUXVDOHP�DUWLFKRNH�WXEHUV��%DVHG�RQ�WKH�UHVHDUFK��LW�ZDV�GHWHUPLQHG�WKDW�WKH�VKHOI�OLIH�RI�PDUJDULQH�REWDLQHG�RQ�WKH�EDVLV�RI�-HUXVDOHP�
DUWLFKRNH�WXEHUV�H[WUDFW�LV�ORQJHU�WKDQ�WKH�WUDGLWLRQDO�RQH� 

 
.H\ZRUGV��-HU XVDOHP�DU WLFKRNH�WXEHU �H[WUDFW��HPXOVLILHU ��LQXOLQ��IDWW\�DFLGV��SHUR[LGH�YDOXH��DQLVLGLQH�YDOXH 

ИССЛЕДОВАНИЕ СРОКА ХРАНЕНИЯ И КАЧЕСТВА МАРГАРИНА, 
ОБОГАЩЕННОГО ИНУЛИНОМ 
 
ɒɚɯɧɨɡɚɯɨɧ�ɋȺɅɂɀɈɇɈȼȺ��VKD[QR]DVDOLMDQRYD#JPDLO�FRP�� 
Ⱥɤɛɚɪɚɥɢ�ɊɍɁɂȻȺȿȼ��DNEDU������#JPDLO�FRP� 
Ɍɚɲɤɟɧɬɫɤɢɣ�ɯɢɦɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ 
 

ȼ�ɦɢɪɟ�ɜɟɞɭɬɫɹ�ɨɛɲɢɪɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨ�ɷɮɮɟɤɬɢɜɧɨɦɭ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɧɟɬɪɚɞɢɰɢɨɧɧɨɝɨ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ��ɟɝɨ�ɩɪɢɦɟɧɟ�
ɧɢɸ�ɜ�ɦɚɪɝɚɪɢɧɟ��ɦɚɣɨɧɟɡɟ�ɢ�ɚɧɚɥɨɝɢɱɧɵɯ�ɦɚɫɥɨɠɢɪɨɜɵɯ�ɩɪɨɞɭɤɬɚɯ��ȼ�ɷɬɨɦ�ɚɫɩɟɤɬɟ��ɨɫɨɛɨɟ�ɜɧɢɦɚɧɢɟ�ɭɞɟɥɹɟɬɫɹ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ�
ɰɟɥɟɜɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ��ɪɚɡɪɚɛɨɬɤɟ�ɪɟɰɟɩɬɭɪ�ɦɚɪɝɚɪɢɧɚ�ɢɡ�ɦɟɫɬɧɨɝɨ�ɫɵɪɶɹ��ɩɨɜɵɲɟɧɢɸ�ɩɢɳɟɜɨɣ�ɢ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɰɟɧɧɨ�
ɫɬɢ�ɩɪɨɞɭɤɬɨɜ��ɷɮɮɟɤɬɢɜɧɨɦɭ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɧɚɬɭɪɚɥɶɧɨɝɨ�ɫɵɪɶɹ�ɢ�ɪɚɫɲɢɪɟɧɢɸ�ɚɫɫɨɪɬɢɦɟɧɬɚ�ɩɪɨɞɭɤɰɢɢ��ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹ�
ɟɬɫɹ�ɢɡɭɱɟɧɢɹ�ɫɪɨɤɚ�ɯɪɚɧɟɧɢɹ�ɩɨɥɭɱɚɟɦɨɝɨ�ɞɢɚɛɟɬɢɱɟɫɤɨɝɨ�ɧɢɡɤɨɤɚɥɨɪɢɣɧɨɝɨ�ɦɚɪɝɚɪɢɧɚ�ɧɚ�ɨɫɧɨɜɟ�ɷɤɫɬɪɚɤɬɚ�ɤɥɭɛɧɟɣ�ɬɨɩɢɧɚɦɛɭɪɚ��ɇɚ�
ɨɫɧɨɜɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɩɪɟɞɟɥɟɧɨ�� ɱɬɨ�ɫɪɨɤ�ɯɪɚɧɟɧɢɹ�ɦɚɪɝɚɪɢɧɚ��ɩɨɥɭɱɟɧɧɨɝɨ�ɧɚ�ɨɫɧɨɜɟ�ɷɤɫɬɪɚɤɬɚ�ɤɥɭɛɧɟɣ�ɬɨɩɢɧɚɦɛɭɪɚ�ɛɨɥɶɲɟ��ɱɟɦ�
ɬɪɚɞɢɰɢɨɧɧɨɝɨ� 

 
.H\ZRUGV��ɷɤɫɬɪɚɤɬ�ɤɥɭɛɧɟɣ�ɬɨɩɢɧɚɦɛɭɪɚ��ɷɦɭɥɶɝɚɬɨɪ��ɢɧɭɥɢɧ��ɠɢɪɧɵɟ�ɤɢɫɥɨɬɵ��ɩɟɪɟɤɢɫɧɨɟ�ɱɢɫɥɨ��ɚɧɢɡɢɞɢɧɨɜɨɟ�ɱɢɫɥɨ� 

INULIN BILAN BOYITILGAN MARGARINNING SAQLASH MUDDATI  
VA SIFATINING TADQIQOTI 
 
6KD[QR]D[RQ�6$/,-2129$��VKD[QR]DVDOLMDQRYD#JPDLO�FRP�� 
$NEDUDOL�58=,%$<(9��DNEDU������#JPDLO�FRP� 
7RVKNHQW�NLP\R-WH[QRORJL\D�LQVWLWXWL��2ꞌ]EHNLVWRQ 
 

'XQ\RGD�QRDQ¶DQDYL\�RµVLPOLN�[RP�DVK\RODULGDQ�VDPDUDOL�IR\GDODQLVK��XODUGDQ�PDUJDULQ��PD\RQH]�YD�VKX�NDEL�\RJ-PR\�PDKVXORWODUL�
LVKODE� FKLTDULVK�ERµ\LFKD� NHQJ�TDPURYOL� WDGTLTRWODU�ROLE�ERULOPRTGD��%X�ERUDGD�PDTVDGOL� WH[QRORJLN� MDUD\RQODUQL� WDNRPLOODVKWLULVK��PDKDOOL\�
[RPDVK\RGDQ�PDUJDULQ� UHWVHSWXUDODULQL� WX]LVK��PDKVXORWODUQLQJ�R]XTDYL\� YD�ELRORJLN�TLPPDWLQL� RVKLULVK�� WDELL\� [RPDVK\RGDQ� VDPDUDOL� IR\GD�
ODQLVK� YD�PDKVXORW� WXUODULQL� NRµSD\WLULVKJD�DORKLGD� H¶WLERU�TDUDWLOPRTGD�� 7DGTLTRWQLQJ�PDTVDGL�–� WRSLQDPEXU� WXJDQDJLQLQJ� HNVWUDNWL� DVRVLGD�
ROLQJDQ� SDVW� NDORUL\DOL� GLDEHWLN�PDUJDULQQLQJ� VDTODVK�PXGGDWLQL� RµUJDQLVK�� 7DGTLTRWODU� QDWLMDVLGD� WRSLQDPEXU� WXJDQDJLQLQJ� HNVWUDNWL� DVRVLGD�
ROLQJDQ�PDUJDULQQLQJ�VDTODVK�PXGGDWL�DQ¶DQDYL\GDQ�X]RTURT�HNDQOLJL�DQLTODQJDQ� 

 
.H\ZRUGV��WRSLQDPEXU �WXJDQDJLQLQJ�HNVWUDNWL��HPXOJDWRU ��LQXOLQ��\RJµ�NLVORWDODUL��SHUHNLV�VRQL��DQL]LGLQ�VRQL� 

�'2,�����������FFH������� 

 

,QWURGXFWLRQ 
-HUXVDOHP� DUWLFKRNH� GLIIHUV� IURP� RWKHU� SODQW�

IUXLWV� LQ� WKH� SUHVHQFH� RI� LQXOLQ�� SHFWLQ� DQG� GLHWDU\�
ILEHU��7\SLFDOO\��D�YDULHW\�RI�IRRGV�IRU�SDWLHQWV�ZLWK�
GLDEHWHV�DUH�SUHSDUHG�RQ�WKH�EDVLV�RI�LQXOLQ-HQULFKHG�
DUWLFKRNH�WXEHUV�>�-�@��,W�FDQ�DOVR�EH�XVHG�VHSDUDWHO\�
IURP� LQXOLQ�� 8VLQJ� RI� ,QXOLQ� LV� VHOHFWHG� GHSHQGLQJ�
RQ�WKH�W\SH�DQG�IHDWXUH�RI�WKH�SURGXFW�WR�EH�DSSOLHG�
ZLWK� RU� ZLWKRXW� -HUXVDOHP� DUWLFKRNH�� )RU� LQVWDQFH��
LQXOLQ�SRZGHU�RU�LWV�K\GURO\]HG�GHULYDWLYHV�DUH�XVHG�
LQ�GDLU\�SURGXFWV��,Q�EUHDG�DQG�FRQIHFWLRQHU\��LW�FDQ�
EH� XVHG� LQ� WKH� IRUP� RI� LQXOLQ� SRZGHU� RU� DUWLFKRNH�
WXEHU¶V� SRZGHU� >�-�@��5HVHDUFK� KDV� DOVR� EHHQ� FRQ�
GXFWHG� RQ� WKH� XVH�RI� LQXOLQ� RU� -HUXVDOHP� DUWLFKRNH�
SRZGHU� LQ�PD\RQQDLVH� DQG� LFH� FUHDP� SURGXFWV� >�-
��@� 

,Q� WKH�PDQXIDFWXUH�RI�PDQ\� IRRGV��DUWLFKRNH�
WXEHUV� SRZGHU� RU� LQXOLQ�SRZGHU� LV� DGGHG� WR� HQULFK�
WKH�UHVXOWLQJ�SURGXFWV�ZLWK�LQXOLQ��+RZHYHU��-HUXVD�
OHP�DUWLFKRNH�DOVR�FRQWDLQV�RWKHU�ELRORJLFDOO\�DFWLYH�
VXEVWDQFHV�� ZKLFK� DOORZ� WR� LQFUHDVH� WKH� SK\VLFR�
FKHPLFDO�SURSHUWLHV�RI�WKH�SURGXFWV�REWDLQHG��6RPH�
RI�WKHVH�DUH�SRO\SKHQROV��ZKLFK�DUH�SUHVHQW�LQ�DUWL�
FKRNH� WXEHUV�DW����-����PJ����J��3RO\SKHQROV�DUH�

SRZHUIXO� DQWLR[LGDQWV�� DQG� DUWLFKRNHV� FRQWDLQ� VSH�
FLHV� VXFK� DV� IODYDQROV�� OHXNRDQWKRF\DQLQV�� FKORUR�
JHQLF� DFLGV�� DQG� FRXPDULQV�� 7KHVH� DFW� DV� DQWLR[L�
GDQWV�LQ�WKH�FRPSRVLWLRQ�RI�WKH�SURGXFW�DQG�DOORZ�WR�
SURORQJ�WKH�VWRUDJH�SHULRG�RI�WKH�SURGXFW�>��-��@� 

,Q� RUGHU� WR� HQULFK�PDUJDULQH� ZLWK� LQXOLQ�� UH�
VHDUFK� KDV� EHHQ� FRQGXFWHG� RQ� WKH� DGGLWLRQ� RI� DUWL�
FKRNH� H[WUDFW� WR� SURGXFWV� UHFLSH� >��-��@�� 7KH� DX�
WKRUV� RI� WKH� VWXG\� IRXQG� WKDW� DUWLFKRNH� H[WUDFW�ZDV�
LQFOXGHG�LQ�WKH�PDUJDULQH�UHFLSH�E\�WDNLQJ�LW�LQ�VHY�
HUDO�ZD\V�DQG�WKDW� LW�ZDV�HIIHFWLYH�WR�H[WUDFW�E\�WKH�
H[WUDFWLRQ�PHWKRG��,Q�WKH�VWXG\�>��@��WKH�PDLQ�IRFXV�
LQ�REWDLQLQJ�LQXOLQ�H[WUDFW�IURP�WKH�DUWLFKRNH�WXEHUV�
ZDV�WR�REWDLQ�D�FOHDU�FRORU�DORQJ�ZLWK�WKH�DPRXQW�RI�
LQXOLQ��'XH�WR�LW��WKH�H[WUDFWLRQ�PHWKRG�LV�SUHIHUUHG� 

7KLV� VWXG\� LV� D� ORJLFDO� FRQWLQXDWLRQ� RI� WKH�
DERYH� ZRUN�� ZKLFK� DLPV� WR� LVRODWH� WKH� PD[LPXP�
DPRXQW�RI�SRO\SKHQROV�LQ�DGGLWLRQ�WR�LQXOLQ�LQ�-HUX�
VDOHP� DUWLFKRNHV� DQG� WR� VWXG\� WKHLU� HIIHFW� RQ� WKH�
TXDOLW\�RI�PDUJDULQH�>������@� 

7KHUH�DUH�VHYHUDO�ZD\V�WR�VHSDUDWH�WKH�H[WUDFW�
IURP� WKH� WXEHUV� RI� WKH� DUWLFKRNH�� 7KHVH� LQFOXGH�
SUHVVLQJ�� SUHVVLQJ-H[WUDFWLRQ� DQG� GLUHFW� H[WUDFWLRQ�
PHWKRGV��7KHVH�PHWKRGV�KDYH�WKHLU�RZQ�DGYDQWDJHV�



 

CHEMISTRY AND CHEMICAL ENGINEERING 
ɏɂɆɂə�ɂ�ɏɂɆɂɑȿɋɄȺə�ɌȿɏɇɈɅɈȽɂə  �
���� .�, �0�<�2  

YD �NLP\R � W H[QR ORJ L\DV L  
�� 

OTHER CHEMICAL ENGINEERING   
ДРУГИЕ ХИМИЧЕСКИЕ ПРОЦЕССЫ 

BOSHQA KIMYOVIY JARAYONLAR  

DQG� GLVDGYDQWDJHV� DQG� UHTXLUH� VSHFLILF� WHFKQRORJ\�
DQG�HTXLSPHQW��7KHVH�PHWKRGV�DUH�VHOHFWHG�GHSHQG�
LQJ�RQ�WKH�SXUSRVH�IRU�ZKLFK�WKH�H[WUDFW�REWDLQHG�LV�
XVHG�� 7RGD\�� XQGRXEWHGO\�� DOO� WKUHH� PHWKRGV� DUH�
ZLGHO\�XVHG� 

,Q�RUGHU�WR�REWDLQ�WKH�H[WUDFW�ZLWK�WKH�KLJKHVW�
FRQWHQW�RI�SRO\SKHQROV�IURP�WKH�-HUXVDOHP�DUWLFKRNH�
WXEHUV��WKH�PHWKRGV�RI�SUHVVLQJ�DQG�GLUHFW�H[WUDFWLRQ�
ZHUH� DQDO\]HG� DQG� WKHQ� WKH�PRVW� RSWLPDO�PHWKRGV�
ZHUH�WHVWHG�LQ�WKH�ODERUDWRU\� 

 
5HVHDUFK�PHWKRGV 
,QLWLDOO\�� H[SHULPHQWV�ZHUH� SHUIRUPHG� WR� RE�

WDLQ� LQXOLQ� H[WUDFW� E\� WKH� SUHVVLQJ� PHWKRG�� 7R� GR�
WKLV�� WKH� DUWLFKRNH� WXEHUV�ZHUH� WKRURXJKO\� ZDVKHG��
SHHOHG�� FUXVKHG� DQG� SUHVVHG� LQ� D� ODERUDWRU\� SUHVV��
7KH�UHVXOWLQJ�H[WUDFW�ZDV�ILOWHUHG�DQG�DQDO\]HG� 

7KH� DPRXQW� RI� LQXOLQ� LQ� WKH� -HUXVDOHP� DUWL�
FKRNH� WXEHU� DQG� H[WUDFW� REWDLQHG� E\� SUHVVLQJ� DQG�
H[WUDFWLRQ�PHWKRGV� ZDV� GHWHUPLQHG� E\� +3/&� 6KL�
PDG]X�/&-���>��@� 

7KH� DPRXQW� RI� SRO\SKHQROV� ZDV� GHWHUPLQHG�
DFFRUGLQJ�WR�*267�>��@� 

7KH�DPRXQW�RI�SURWHLQV�LQ�WKH�H[WUDFW�RI�-HUX�
VDOHP� DUWLFKRNH� WXEHUV� ZDV� GHWHUPLQHG� E\� WKH�
.MHOGDKO�PHWKRG�>��@� 

7KH�DPRXQW�RI�FDUERK\GUDWHV�LQ�WKH�H[WUDFW�RI�
-HUXVDOHP� DUWLFKRNH� WXEHUV� ZDV� GHWHUPLQHG� E\� WKH�
%HUWUDQG�PHWKRG�>��@� 

7KH�DPRXQW�RI�SHFWLQV�LQ� WKH�H[WUDFW�RI�-HUX�
VDOHP� DUWLFKRNH� WXEHUV� LV� GHWHUPLQHG� DFFRUGLQJ� WR�
*267�>��@� 

7KH�DPRXQW�RI�SULPDU\�DQG�VHFRQGDU\�R[LGD�
WLRQ� SURGXFWV� ZDV� GHWHUPLQHG� DFFRUGLQJ� WR� *267�
>������@� 

 
5HVXOWV�DQG�GLVFXVVLRQ 
([SHULPHQWV�ZHUH�FDUULHG�RXW�WR�REWDLQ�H[WUDFW�

E\�GLUHFW�H[WUDFWLRQ�IURP�WKH�WXEHUV�RI�DUWLFKRNHV�LQ�
SDUDOOHO��)LUVW�� WKH�DUWLFKRNH� WXEHUV�ZHUH� WKRURXJKO\�
ZDVKHG�ZLWK�ZDWHU��WKHQ�VHSDUDWHG�IURP�WKH�SHHO��FXW�
LQWR� WKLQ� VOLFHV� DQG� FXW�� 7KH� FXW� SLHFHV�ZHUH� GULHG�

7KH�QDPH�RI�LQGLFD�
WRUV 

LQ�-HUXVDOHP�DUWLFKRNH�
WXEHUV 

,Q�WKH�H[WUDFW�REWDLQHG�E\�WKH�
PHWKRG�RI��SUHVV 

,Q�WKH�H[WUDFW�REWDLQHG�E\�WKH�
PHWKRG�RI�H[WUDFWLRQ 

,QXOLQ��J����J 
���� ��� ���� 

3RO\SKHQROV��
��� ��� ��� 

7DEOH�� 
7KH�DPRXQW�RI�LQXOLQ�DQG�SRO\SKHQROV�LQ�-HUXVDOHP�DUWLFKRNH�DQG�LWV�GHULYDWLYHV 

XQGHU� QDWXUDO� FRQGLWLRQV�� 7KH� GULHG� SURGXFW� ZDV�
FUXVKHG�LQ�D�JULQGHU�LQWR�SDUWLFOHV�RI��-��PP�LQ�VL]H��
7KH� UHVXOWLQJ� SRZGHU� ZDV� H[WUDFWHG� IRU� ��-����
PLQXWHV� DW� ��-��� �&� ZLWK� ZDWHU� LQ� DQ� DPRXQW� RI�
������ UHODWLYH� WR� WKH�PDVV�� ,Q� WKLV� FDVH�� WKH� H[WUDFW�
ZDV�ILOWHUHG�DQG�DQDO\]HG� 

7KH� FRQWHQW� RI� LQXOLQ� DQG� SRO\SKHQROV� LQ� WKH�
H[WUDFWV� REWDLQHG� E\� ERWK�PHWKRGV� ZDV� GHWHUPLQHG�
DQG�FRPSDUHG��7KH�UHVXOWV�REWDLQHG�DUH�LOOXVWUDWHG�LQ�
7DEOH��� 

)URP� WKH�GDWD� LQ�7DEOH���� LW� FDQ�EH� VHHQ� WKDW�
ZKHQ� WKH� H[WUDFW� ZDV� H[WUDFWHG� IURP� WKH� DUWLFKRNH�
HQG�E\�SUHVVLQJ������RI� WKH�SRO\SKHQROV�SUHVHQW� LQ�
WKH� DUWLFKRNH� ZHUH� VHSDUDWHG� E\� WKH� H[WUDFW�� :KHQ�
H[WUDFWHG�� LW� LV� ���� H[WUDFW�� 6LPLODUO\�� LQXOLQ� ZDV�
���� REWDLQHG� E\� SUHVVLQJ� DQG� ���� E\� H[WUDFWLRQ��
UHVSHFWLYHO\�� 7KH� ODUJH� DPRXQW� RI� LQXOLQ� DQG� SRO\�
SKHQROV� LQ� WKH� H[WUDFW� REWDLQHG� E\� H[WUDFWLRQ� LV� H[�
SODLQHG�E\�WKHLU�JRRG�VROXELOLW\�LQ�ZDWHU� 

'XH�WR�WKH�FRORU�RI�WKH�H[WUDFW�REWDLQHG�E\�WKH�
PHWKRG�RI�H[WUDFWLRQ�DQG�WKH�UHODWLYHO\�KLJK�FRQWHQW�
RI� ELRORJLFDOO\� DFWLYH� VXEVWDQFHV�� LW� LV� DGYLVDEOH� WR�
LQFOXGH�LW�LQ�WKH�PDUJDULQH�UHFLSH� 

&RQVHTXHQWO\�� DUWLFKRNH� H[WUDFW�ZDV� REWDLQHG�
XQGHU� ODERUDWRU\� FRQGLWLRQV�� VDPSOHV� RI� GLIIHUHQW�
FRQFHQWUDWLRQV�ZHUH�SUHSDUHG�DQG�WKH�FRPSRVLWLRQ�RI�
WKH�VDPSOHV�ZDV�GHWHUPLQHG��7KH�UHVXOWV�RI�WKH�DQDO�
\VLV�DUH�SUHVHQWHG�LQ�7DEOH��� 

$V�FDQ�EH�VHHQ� IURP�7DEOH���� -HUXVDOHP�DUWL�
FKRNH� H[WUDFW� FRQWDLQV� VXEVWDQFHV� WKDW� KDYH� D� SRVL�
WLYH�HIIHFW�RQ�WKH�VKHOI�OLIH�RI�PDUJDULQH��PDLQO\�LQX�
OLQ��D�SURGXFW�VXLWDEOH�IRU�GLDEHWLFV��DV�ZHOO�DV�SRO\�
SKHQROV��L�H��FRPSRQHQWV�ZLWK�DQWLR[LGDQW�SURSHUWLHV�
�FDURWHQRLGV��FKORURSK\OO�DQG�HWF�� 

$V�PDUJDULQH�LV�RQH�RI�WKHVH�SHULVKDEOH�IRRGV��
DGGLWLYHV��SKRVSKROLSLGV��FDURWHQRLGV��HWF���ZLWK�DQWL�
R[LGDQW� SURSHUWLHV� DUH� ZLGHO\� XVHG� LQ� LWV� FRPSRVL�
WLRQ��7KLV�ZLOO�GHILQLWHO\�DIIHFWV�WKH�FRVW�RI�WKH�SURG�
XFW� 

$Q� HPXOVLRQ� ZDV� SUHSDUHG� E\� DGGLQJ� D� KLJK�
FRQFHQWUDWLRQ�RI�DTXHRXV�H[WUDFW�RI�DUWLFKRNH�LQVWHDG�
RI�ZDWHU� DQG� VXJDU� LQ� WKH�PDUJDULQH� UHFLSH�� DQG� LWV�

7DEOH�� 
&KHPLFDO�FRPSRVLWLRQ�RI�-HUXVDOHP�DUWLFKRNH�H[WUDFW 

1DPH�RI�LQJUHGLHQWV 8QLW�RI�PHDVXUHPHQW 9DOXH�FKDQJH 
&DUERK\GUDWHV � �����-���� 
,QXOLQ � �����-����� 
3URWHLQV � ����-���� 
3HFWLQ � ����-���� 
3RO\SKHQROV PJ�J ����-����� 
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VKHOI�OLIH�ZDV�VWXGLHG��'XULQJ�VWRUDJH��WKH�YDOXH�RI�
PDUJDULQHV� IURP� SHUR[LGH� DQG� DQLVLGLQH� ZHUH�
FKHFNHG� 

7KH� FKDQJH� LQ� WKH� SHUR[LGH� YDOXH� RI� ORZ-
FDORULH�PDUJDULQHV� ����� IDW��PDGH� IURP�DUWLFKRNH�
H[WUDFW�DQG�WUDGLWLRQDO�UHFLSH�LV�VKRZQ�LQ�7DEOH��� 

$V� FDQ� EH� VHHQ� IURP� 7DEOH� ��� WKH� YDOXH� RI�
SHUR[LGHV� LQ� WKH� ORZ-FDORULH�PDUJDULQH�PDGH� IURP�
DUWLFKRNH�H[WUDFW� LV�DOPRVW� LQVLJQLILFDQW�GXULQJ� WKH�
VSHFLILHG�VKHOI� OLIH����PRQWKV���)RU����PRQWKV�� WKH�
YDOXH� RI� SHUR[LGHV� RI� WKLV� PDUJDULQH� H[FHHGV� WKH�
VSHFLILHG� YDOXH� ����PPRO�NJ���7KH� LQFUHDVH� LQ� WKH�
R[LGDWLRQ� UHVLVWDQFH� RI� PDUJDULQH� ZLWK� DGGHG� H[�
WUDFW� LV� H[SODLQHG� E\� WKH� DQWLR[LGDQW� SURSHUWLHV� RI�
WKH� SRO\SKHQROV� LW� FRQWDLQV�� 7KHUHIRUH�� WKH\� VORZ�
GRZQ�WKH�LQFUHDVH�LQ�WKH�YDOXH�RI�PDUJDULQH�SHUR[�
LGHV� 

7KLV� VLWXDWLRQ� FDQ� DOVR� EH� REVHUYHG� LQ� WKH�
VWXG\� RI� VHFRQGDU\� R[LGL]HG� SURGXFWV� IRUPHG� LQ�
PDUJDULQH��7DEOH��� VKRZV� WKH� FKDQJH� LQ� WKH�YDOXH�
RI�DQLVLGLQHV�LQ�WKHVH�PDUJDULQHV� 

$V� FDQ� EH� VHHQ� IURP� 7DEOH� ��� PDUJDULQHV�
IRUP� DOGHK\GHV�� NHWRQHV�� HWF�� WR� D� FHUWDLQ� H[WHQW�
GXULQJ� WKHLU� VKHOI� OLIH�� 7KLV� FDQ� EH� VHHQ� IURP� WKH�
LQFUHDVH�LQ�WKHLU�DQLVLGLQH�YDOXHV��,I�ZH�ORRN�DW�WKLV�
FKDQJHV��ZH�FDQ� VHH� WKDW� WKH�YDOXH�RI� DQLVLGLQH� LQ�
WKH�SURSRVHG�PDUJDULQH�LQFUHDVHG�PRUH�VORZO\�WKDQ�
LQ�FRQYHQWLRQDO�PDUJDULQH�GXULQJ�VWRUDJH��7KLV�VXJ�
JHVWV�WKDW�WKH�SURSRVHG�-HUXVDOHP�DUWLFKRNH�H[WUDFW�

LV�D� UDZ�PDWHULDO� ULFK� LQ� WKH� LQJUHGLHQWV�QHHGHG� WR�
LPSURYH�WKH�TXDOLW\�RI�PDUJDULQH�UDWKHU�WKDQ�D�VXJ�
DU�VROXWLRQ� 

,I� WKH� NLQHWLF� FKDQJHV� LQ� 7DEOH� �� DQG� �� DUH�
FRPSDUHG�� WKH� UDWH� RI� IRUPDWLRQ� RI� VHFRQGDU\� R[�
LGHV�LQ�PDUJDULQH�DSSHDUV�WR�EH�VORZHU�ZKHQ�XVLQJ�
-HUXVDOHP� DUWLFKRNH� H[WUDFW� WKDQ� LQ� WKH� WUDGLWLRQDO�
UHFLSH� 

 
&RQFOXVLRQ 
7KH� IROORZLQJ� FRQFOXVLRQV� FDQ� EH� GUDZQ�

IURP�WKLV� 
,Q� WKH� SURGXFWLRQ� RI� ORZ-FDORULH� PDUJDULQHV�

�����IDW���WKH�XVH�RI�DUWLFKRNH�H[WUDFW�LQVWHDG�RI�ZD�
WHU�DQG�VXJDU��VXFURVH��ZDV�IRXQG�WR�EH�HIIHFWLYH� 

'XH� WR� WKH�SUHVHQFH�RI�SRO\SKHQROV��DV�ZHOO�
DV�IUXFWRVH�DQG�RWKHU�FDUERK\GUDWHV�LQ�WKH�H[WUDFW�RI�
-HUXVDOHP�DUWLFKRNH��LW�ZDV�IRXQG�WKDW�WKH�VKHOI�OLIH�
RI� ORZ-FDORULH� PDUJDULQHV� PDGH� RQ� LWV� EDVLV� LQ�
FUHDVHV�E\����-����WLPHV� 

,W� ZDV� IRXQG� WKDW� WKH� UDWH� RI� IRUPDWLRQ� RI�
SULPDU\�DQG�VHFRQGDU\�R[LGL]HG�VXEVWDQFHV�GXULQJ�
WKH� VKHOI� OLIH� RI� ORZ-FDORULH�PDUJDULQHV� ����� IDW��
GHSHQGV� RQ� WKH� WUDGLWLRQDO� UHILQHG� VXJDU� VROXWLRQ�
�FRQWURO�� DQG� DUWLFKRNH� WXEHU� H[WUDFW� XVHG� LQ� WKHLU�
SUHSDUDWLRQ� 

7KH�SRVVLELOLW\�DQG�FRQGLWLRQV�IRU�WKH�GHYHO�
RSPHQW�RI�GLDEHWLF�PDUJDULQH�XVLQJ�-HUXVDOHP�DUWL�
FKRNH�WXEHU�H[WUDFW�ZHUH�LGHQWLILHG� 

7DEOH�� 
7KH�HIIHFW�RI�DUWLFKRNH�H[WUDFW�RQ�WKH�FKDQJH�LQ�WKH�YDOXH�RI�SHUR[LGHV�GXULQJ�WKH�VKHOI�OLIH�RI�

PDUJDULQH 

0DUJDULQH�W\SH 3HUR[LGH�YDOXH�FKDQJHV��PPRO�2���NJ�GXULQJ�VWRUDJH��PRQWK 
� � � � �� 

7UDGLWLRQDO�PDUJDULQH��FRQWURO� ��� ��� ��� ���� �� 

0DUJDULQH�REWDLQHG�XVLQJ�-HUXVDOHP�DUWLFKRNH� ��� � ��� ��� ���� 

7DEOH�� 
&KDQJHV�LQ�DQLVLGLQH�OHYHOV�GXULQJ�VWRUDJH�RI�PDUJDULQH 

0DUJDULQH�W\SH &KDQJHV�LQ�DQLVLGLQH�YDOXH��F�X��VWRUDJH��PRQWK 
� � � � �� 

7UDGLWLRQDO�PDUJDULQH��FRQWURO� ��� ��� ��� ��� � 
0DUJDULQH�REWDLQHG�XVLQJ�-HUXVDOHP�DUWLFKRNH�H[WUDFW ��� ��� ���� ���� ���� 

5()(5(1&(6 
 

�� 6DOLMRQRYD�6K�'���5X]LER\HY�$�7���5D[LPRY�'�3���)D\]XOOD\HY�$�=���2FKLORYD�6�6��0DKDOOL\�\RJµOL�KRP�DVK\RODUQL�VDPDUDOL�TD\WD�LVKODVK�
YD�XODU�DVRVLGD�PDUJDULQ�LVKODE�FKLTDULVK�>(IILFLHQW�SURFHVVLQJ�RI�ORFDO�IDWW\�UDZ�PDWHULDOV�DQG�SURGXFWLRQ�RI�PDUJDULQH�EDVHG�RQ�WKHP@��
7DVKNHQW������������S� 

�� 7UXGHOO�0�6���)ODQVEXUJK�.�$���*HH�'�/��&DUERK\GUDWH-%DVHG�)DW�6XEVWLWXWH�LV�DQ�$FFHSWDEOH�5HSODFHPHQW�IRU�0DUJDULQH�LQ�3XPSNLQ�%DU�
5HFLSH��-RXUQDO�RI�WKH�$PHULFDQ�'LHWHWLF�$VVRFLDWLRQ��������YRO������QR�����S����� 

�� 0R]DIIDULDQ�'���.DWDQ�0�%���$VFKHULR�$���6WDPSIHU�0�-���:LOOHWW�:�&��7UDQV� IDWW\�DFLGV�DQG�FDUGLRYDVFXODU�GLVHDVH��7KH�1HZ�(QJODQG�
-RXUQDO�RI�0HGLFLQH��������QR�������SS������–����� 

�� 6DOLMRQRYD�6K�'���5X]LED\HY�$�7��)RUPXODWLRQ�RI�/RZ�6DWXUDWHG�0DUJDULQH�IRU�3UHYHQWLYH�� ,QWHUQDWLRQDO�-RXUQDO�RI�(PHUJLQJ�7UHQGV� LQ�
(QJLQHHULQJ�5HVHDUFK��������YRO�����QR�����SS������-����� 

�� :RUDZDQ�3���0DQDW�&K���=KHQJ�*��2[LGDWLYH�VWDELOLW\�RI�PDUJDULQH�HQULFKHG�ZLWK�GLIIHUHQW�VWUXFWXUHV�RI�ȕ-VLWRVWHU\O�HVWHUV�GXULQJ�VWRUDJH��
)RRG�%LRVFLHQFH��������QR������SS����–��� 

�� .KRGMDHY�6���$EGXUDNKLPRY�6���$NUDPRYD�5��5HGXFLQJ�FDORULHV�RI�PDUJDULQV��&KHPLVWU\�DQG�&KHPLFDO�(QJLQHHULQJ��������QR�����SS����-
��� 

�� 6DOLMRQRYD�6K�'���5X]LED\HY�$�7���5DNKLPRY�'�3��&RWWRQVHHG�RLO� DV� D� YDOXDEOH� UDZ�PDWHULDO� WR�REWDLQ� WUDQV-IUHH�PDUJDULQH��-RXUQDO� RI�
&ULWLFDO�5HYLHZV��������YRO�����QR�����SS�����-���� 

�� 6WDFH\�)���/LQGD�&�7���(OHDQRU�-�%��&UHDWLRQ�RI�D�ILEUH�FDWHJRULHV�GDWDEDVH�WR�TXDQWLI\�GLIIHUHQW�GLHWDU\ILEUHV��-RXUQDO�RI�)RRG�&RPSRVLWLRQ�
DQG�$QDO\VLV��������QR������SS����–��� 



 

CHEMISTRY AND CHEMICAL ENGINEERING 
ɏɂɆɂə�ɂ�ɏɂɆɂɑȿɋɄȺə�ɌȿɏɇɈɅɈȽɂə  �
���� .�, �0�<�2  

YD �NLP\R � W H[QR ORJ L\DV L  
�� 

OTHER CHEMICAL ENGINEERING   
ДРУГИЕ ХИМИЧЕСКИЕ ПРОЦЕССЫ 

BOSHQA KIMYOVIY JARAYONLAR  

�� .KRGMDHY�6�)���$EGXUDNKLPRY�6�$���$NUDPRYD�5�5���.KDPLGRYD�0�2��,VVOHGRYDQLH�SRND]DWHOHM�NDFKHVWYD�]KLURYRM�RVQRY\�PDUJDULQD�SUL�
]DPHQH�WUDGLFLRQQRJR�KORSNRYRJR�PDVOD�VDIORURY\P�>,QYHVWLJDWLRQ�RI�TXDOLW\�LQGLFDWRUV�RI�IDWW\�EDVLV�RI�PDUJDULQH�DW�UHSODFHPHQW�RI�WUDGL�
WLRQDO�FRWWRQVHHG�RLO�ZLWK�VDIIORZHU@��8QLYHUVXP��.KLPL\D�L�ELRORJL\D��������QR������SS����-��� 

��� 6DOLMRQRYD�6K�'���5X]LED\HY�$�7���5DKLPRY�'�3���7DVKPXUDWRY�$��5HVHDUFK�RI� WKH�SURFHVV�RI� REWDLQLQJ� LQWHUHVWHULILHG� IDW� IRU�PDUJDULQH�
SURGXFWLRQ�RQ�WKH�EDVLV�RI�VXQIORZHU�RLO�DQG�SDOP�VWHDULQ��&KHPLVWU\�DQG�&KHPLFDO�(QJLQHHULQJ��������QR�����SS����-��� 

��� 5DGRYDQRYLF�$���6WRMFHVND�9���3OXQNHWW�$���-DQNRYLF�6���0LORYDQRYLF�'���&XSDUD�6��7KH�XVH�RI�GU\�-HUXVDOHP�DUWLFKRNH�DV�D�IXQFWLRQDO�QXWUL�
HQW�LQ�GHYHORSLQJ�H[WUXGHG�IRRG�ZLWK�ORZ�JO\FDHPLF�LQGH[��)RRG�&KHPLVWU\��������QR�������SS����–��� 

��� 6DOLMRQRYD� 6K�'���5X]LED\HY�$�7�� ,VVOHGRYDQL\D� SURFHVVD�SROXFKHQL\D�PDUJDULQD�QD� RVQRYH�PHVWQRJR� ]KLURYRJR� V\U
\D� >5HVHDUFK� RI� WKH�
SURFHVV�RI�REWDLQLQJ�PDUJDULQH�EDVHG�RQ�ORFDO�IDWW\�UDZ�PDWHULDOV@��8QLYHUVXP��7HNKQLFKHVNLH�QDXNL��������QR������SS���-��� 

��� ,PUDQ�6���*LOOLV�5�%���.RN�0�6���+DUGLQJ�6�(���$GDPV�*�*��$SSOLFDWLRQDQG�XVH�RI�,QXOLQ�DV�D�WRRO�IRU�WKHUDSHXWLF�GUXJ�GHOLYHU\��%LRWHFKQRO�
RJ\�	�*HQHWLF�(QJLQHHULQJ�5HYLHZV��������QR������SS����–��� 

��� .DXU��1���*XSWD��$��$SSOLFDWLRQV�RI�LQXOLQ�DQG�ROLJRIUXFWRVH�LQ�KHDOWK�DQGQXWULWLRQ��-RXUQDO�RI�%LRVFLHQFHV��������QR������SS�����–���� 
��� $FKLORYD�6�6���5X]LED\HY�$�7��$EGXUDNKLPRY�6�$���.KRGMDHY�6�)��5DILQDFL\D�SLVKFKHY\K�VDORPDVRY�SROXFKHQQ\K�L]� WHPQRJR� L� VYHWORJR�

UDVWLWHO
Q\K�PDVHO�YRGQ\P�UDVWYRURP�VLOLNDWD�QDWUL\D�>5HILQLQJ�RI�HGLEOH�K\GURJHQDWHG�RLO�REWDLQHG�IURP�GDUN�DQG�OLJKW�YHJHWDEOH�RLOV�ZLWK�D�
DTXHRXV�VROXWLRQ�RI�VRGLXP�VLOLFDWH@��8QLYHUVXP��7HNKQLFKHVNLH�QDXNL��������QR�����SS����-��� 

��� 6DOLMRQRYD�6K�'���5X]LED\HY�$�7���%RWLURYD�0�1���6KDYNDWRY�6�-��,VVOHGRYDQLH�SHUHUDERWNL�VRHYRJR�PDVOD�L�LVSRO
]RYDQLH�HJR�SUL�SURL]YRG�
VWYH�PDUJDULQD�>5HVHDUFK�RI�VR\EHDQ�RLO�SURFHVVLQJ�DQG�XVLQJ�LW�LQ�SURGXFLQJ�PDUJDULQH@��8QLYHUVXP��7HNKQLFKHVNLH�QDXNL��������QR������SS��
��-��� 

��� %RQQHPD�$�/���.ROEHUJ�/�:���7KRPDV�:���6ODYLQ�-�/��*DVWURLQWHVWLQDOWROHUDQFH�RI�FKLFRU\�LQXOLQ�SURGXFWV��-RXUQDO�RI�WKH�$PHULFDQ�'LHWHWLF�
$VVRFLDWLRQ��������QR�������SS�����–���� 

��� 3UD]QLN�:���&LHĞOLN�(���)LOLSLDN-)ORUNLHZLF]�$��6ROXEOH�GLHWDU\�ILEHUV�LQ�-HUXVDOHP�DUWLFKRNH�SRZGHUV��FRPSRVLWLRQ�DQG�DSSOLFDWLRQ�LQ�EUHDG��
1DKUXQJ��������QR������SS�����–���� 

��� 6DOLMRQRYD� 6K�'��� 5DNKLPRY� '�3��� 5X]LED\HY� $�7��� $FKLORYD� 6�6��� 6DQDHY� (�6K�� 2SUHGHOHQLH� RSWLPDO
QRJR� WHPSHUDWXUQRJR� UH]KLPD� SUL�
RKOD]KGHQLL�L�NULVWDOOL]DFLL�Y�SURL]YRGVWYH�PDUJDULQD�GO\D�VORHQRJR�WHVWD�>'HWHUPLQDWLRQ�RI� WKH�RSWLPDO� WHPSHUDWXUH�UHJLPH�GXULQJ�FRROLQJ�
DQG�FU\VWDOOL]DWLRQ�LQ�WKH�SURGXFWLRQ�RI�PDUJDULQH�IRU�D�OD\HUHG�SDVWU\@��8QLYHUVXP��.KLPL\D�L�ELRORJL\D��������QR������SS����-��� 

��� 5REHUIURLG�0�%��,QXOLQ�–�W\SH�IUXFWDQV��IXQFWLRQDO�IRRG�LQJUHGLHQWV��-��1XWU��������QR�������SS������-����� 
��� ����6DOLMRQRYD�6K�'���5X]LED\HY�$�7���5DKLPRY�'�3���*DLSRYD�6K�6���.KXVDQRY�=�.K��5HVHDUFK�RI�WKH�SURFHVV�RI�REWDLQLQJ�LQWHUHVWHULILHG�

IDW�IRU�PDUJDULQH�SURGXFWLRQ�RQ�WKH�EDVLV�RI�VXQIORZHU�RLO�DQG�SDOP�VWHDULQ��&KHPLVWU\�DQG�&KHPLFDO�(QJLQHHULQJ��������QR�����SS����-��� 
��� %RUQHW�)�5��8QGLJHVWLEOH�VXJDUV�LQ�IRRG�SURGXFWV� $P��-��&OLQ��1XWU��������QR������SS�����-���� 
��� 9DQ�/RR�-���&RXVVHPHQW�3���'H�/HHQKHHU�/���+RHEUHJV�+���6PLWV�*��2Q�WKH�SUHVHQFH�RI�LQXOLQ�DQG�ROLJRIUXFWRVH�DV�QDWXUDO�LQJUHGLHQWV�LQ�WKH�

ZHVWHUQ�GLHW��&ULWLFDO�5HYLHZV�LQ�)RRG�6FLHQFH�DQG�1XWULWLRQ��������QR������SS�����–���� 
��� %RNRY�'�2���%HVVRQRY�9�9�� >'HWHUPLQDWLRQ� RI� LQXOLQ� LQ� IRRG�SURGXFWV�� ELRORJLFDOO\� DFWLYH� DGGLWLYHV� DQG�PHGLFLQDO� SODQW� UDZ�PDWHULDOV@��

0DWHULDO\�9VHURVVLMVNRM�NRQIHUHQFLL�PRORG\K�XFKHQ\K�V�PH]KGXQDURGQ\P�XFKDVWLHP�©$NWXDO
Q\H�YRSURV\�QXWULFLRORJLL�ELRWHNKQRORJLL� L�EH�
]RSDVQRVWL�SLVKFKL�>0DWHULDOV�RI�WKH�$OO-5XVVLDQ�&RQIHUHQFH�RI�<RXQJ�6FLHQWLVWV�ZLWK�,QWHUQDWLRQDO�3DUWLFLSDWLRQ��7RSLFDO�,VVXHV�RI�1XWUL�
WLRQ��%LRWHFKQRORJ\�DQG�)RRG�6DIHW\�@��0RVFRZ��������SS����-���� 

��� *267�5������-������3URSROLV��0HWKRG�IRU�WKH�GHWHUPLQDWLRQ�RI�SRO\SKHQROV��0RVFRZ��6WDQGDUWLQIRUP�3XEO�����������S���,Q�5XVV��� 
��� *267������-����0LON�DQG�PLON�SURGXFWV��'HWHUPLQDWLRQ�RI�PDVV�SDUW�RI�WRWDO�QLWURJHQ�E\�.MHOGDKO�PHWKRG�DQG�GHWHUPLQDWLRQ�RI�PDVV�SDUW�

RI�SURWHLQ��0RVFRZ��6WDQGDUWLQIRUP�3XEO������������S���,Q�5XVV��� 
��� *267������-������0LON�DQG�PLON�SURGXFWV��0HWKRGV�IRU�GHWHUPLQDWLRQ�RI�VXJDUV�PDVV�IUDFWLRQ��0RVFRZ��6WDQGDUWLQIRUP�3XEO������������S��

�,Q�5XVV��� 
��� *267������-����3URGXFWV�RI�IUXLW�DQG�YHJHWDEOHV�SURFHVVLQJ��7LWUDWLRQ�PHWKRG�IRU�SHFWLF�VXEVWDQFHV�GHWHUPLQDWLRQ��0RVFRZ��6WDQGDUWLQIRUP�

3XEO�����������S���,Q�5XVV��� 
��� *267������-������0DUJDULQHV�� FRRNLQJ� IDWV�� IDWV� IRU� FRQIHFWLRQHU\�� EDNLQJ� DQG�GDLU\� LQGXVWU\�� 6DPSOLQJ� UXOHV� DQG�PHWKRGV� RI� FRQWURO��
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