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=MDZLVNR� DGVRUSFML� JD]yZ� SU]H]� FLDáD� VWDáH� Z\NRU]\VW\ZDQH� MHVW� Z
PHWRGDFK� RF]\V]F]DQLD� SRZLHWU]D� RG� V]HUHJX� ODW�� 'R� QDMF]
�FLHM� VWRVRZDQ\FK
DGVRUEHQWyZ� QDOH*�� Z
JLHO� DNW\ZQ\�� *HO� NU]HPLRQNRZ\�� QDWXUDOQH
glinokrzemiany i zeolity (syntetyczne glinokrzemiany). Zastosowanie

SU]HP\VáRZH�]QDOD]á\�*HO�NU]HPLRQNRZ\��JOLQRNU]HPLDQ\�L�]HROLW\�QD�SU]\NáDG
GR�UR]G]LHODQLD�L�RVXV]DQLD�JD]yZ��QDWRPLDVW�Z
JLHO�DNW\ZQ\�Z\NRU]\VW\ZDQ\
MHVW� JáyZQLH� GR� UHNXSHUDFML� UR]SXV]F]DOQLNyZ� RUD]� MDNR� Z\SHáQLHQLH� Z
SRFKáDQLDF]DFK� GR� RFKURQ\� GUyJ� RGGHFKRZ\FK� L� GR� XVXZDQLD� ]� SRZLHWU]D
toksycznych substancji.

$GVRUSFMD�MHVW�]MDZLVNLHP�]DFKRG]�F\P�QD�SRZLHU]FKQL�FLDáD�VWDáHJR�W]Z�
DGVRUEHQWX��5]HF]\ZLVWD�SRZLHU]FKQLD�ELRU�FD�XG]LDá�Z�SURFHVLH�DGVRUSFML� MHVW
VXP�� SRZLHU]FKQL� ]HZQ
WU]QHM� ]LDUHQ� DGVRUEHQWX� L� SRZLHU]FKQL� ZHZQ
WU]QHM
ZV]\VWNLFK� MHJR� V]F]HOLQ��3RZLHU]FKQL
�ZáD�FLZ�� DGVRUEHQWX�Z\UD*D� VL
�Z�P2

QD� �J� FLDáD� VWDáHJR� L� GHILQLXMH� MDNR� FDáNRZLW�� SRZLHU]FKQL
� ELRU�F�� XG]LDá� Z
SURFHVLH� DGVRUSFML��0DWHULDá\� VLOQLH� SRURZDWH� FKDUDNWHU\]XM�� VL
� SRZLHU]FKQL�
ZáD�FLZ��U]
GX�NLONXVHW�P2�J��']L
NL�WDN�EDUG]R�UR]ZLQL
WHM�SRZLHU]FKQL�PRJ�
RQH� SRFKáDQLDü� LOR�FL� SDU� UR]SXV]F]DOQLNyZ� L� JD]yZ� ZLHORNURWQLH
SU]HZ\*V]DM�FH�REM
WR�ü�DGVRUEHQWX�

&HOHP� üZLF]HQLD� MHVW� ]DSR]QDQLH� VWXGHQWyZ� ]� DGVRUSF\MQ�� PHWRG�
RF]\V]F]DQLD�JD]yZ�]�]DQLHF]\V]F]H��]ZL�]NDPL�RUJDQLF]Q\PL�
:� üZLF]HQLX� Z\]QDF]D� VL
� FKáRQQR�ü� G\QDPLF]Q�� ]áR*D� ]HROLWRZHJR� MDNR
DGVRUEHQWD�Z
JORZRGRUyZ�Z\VW
SXM�F\FK�Z�JD]DFK�RGORWRZ\FK�

3U]HELHJ�üZLF]HQLD
Eksperyment wykonywany jest na zastawie, którego schemat  przedstawia

]Dá�F]RQ\� U\VXQHN��$GVRUEHU� ����Z\SHáQLRQ\� MHVW� RNUH�ORQ�� REM
WR�FL��� ��FP3

�����J��]áR*D�]HROLWX�V\QWHW\F]QHJR���;�
3URFHV� DGVRUSFML� SURZDG]L� VL
� SU]HSXV]F]DM�F� VWUXPLH�� SRZLHWU]D

]DQLHF]\V]F]RQHJR� SDUDPL� KHNVDQX�� OXE� LQQHJR� Z
JORZRGRUX� SU]H]� ZDUVWZ

DGVRUEHQWX��D*�GR�PRPHQWX�SU]HELFLD�]áR*D���0RPHQW�SU]HELFLD�RNUH�OD�VL
�SU]\
SRPRF\�UHDNFML�EDUZQHM�VWRVXM�F�QS��UXUNL�ZVND(QLNRZH�K-2 (6).

1DV\FHQLH� SRZLHWU]D� Z
JORZRGRUHP� X]\VNXMH� VL
� SU]HSXV]F]DM�F
VWUXPLH�� F]\VWHJR� SRZLHWU]D� SU]H]� � RJU]DQ�� GR� RGSRZLHGQLHM� WHPSHUDWXU\
SáXF]N
�Z\SHáQLRQ��Z
JORZRGRUHP��=DZDUWR�ü�KHNVDQX�Z�VWUXPLHQLX�SRZLHWU]D
UHJXOXMH� VL
� SRSU]H]� ]PLDQ
� WHPSHUDWXU\� SáXF]NL� L� V]\ENR�FL� SU]HSá\ZX
SRZLHWU]D�� :� SLHUZV]HM� ID]LH� SURFHVX�� KHNVDQ� MHVW� FDáNRZLFLH� DGVRUERZDQ\
SU]H]� ZDUVWZ
� ]áR*D�� 'R� UXUNL� ZVND(QLNRZHM� K-2 przechodzi wówczas

SRZLHWU]H�RF]\V]F]RQH�]�Z
JORZRGRUX��3R�SHZQ\P�F]DVLH��JG\�FKáRQQR�ü
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DGVRUEHQWD� ]RVWDMH� SU]HNURF]RQD�Z� VWUXPLHQLX� SRZLHWU]D� RSXV]F]DM�F\P� ]áR*H
SRMDZLDM�� VL
� SHZQH� LOR�FL� KHNVDQX�� -HVW� WR� PRPHQW� SU]HELFLD� ZDUVWZ\
DGVRUEHQWX��-HJR�GHWHNFMD�RGE\ZD�VL
�SRSU]H]�VWZLHUG]HQLH�]PLDQ\�]DEDUZLHQLD
VXEVWDQFML�Z\SHáQLDM�FHM��UXUN
�K-2��3R�VWZLHUG]HQLX�SU]HELFLD�]áR*D�]DP\ND�VL

GRSá\Z� VWUXPLHQLD� ]DQLHF]\V]F]RQHJR� SRZLHWU]D� L� SU]HSURZDG]D� SURFHV
RGZURWQ\�W]Q��GHVRUSFM
�Z
JORZRGRUX�

3URFHV�GHVRUSFML� ]� ]HROLWX�SURZDG]L� VL
� SRGQRV]�F� WHPSHUDWXU
� ]áR*D�GR
~320

0&�L�SU]HSXV]F]DM�F�SU]H]�]áR*H�VWUXPLH��F]\VWHJR�SRZLHWU]D��6WUXPLH��SDU
RSXV]F]DM�F\FK� DGVRUEHQW� NLHURZDQ\� MHVW� GR� Z\PLHQQLND� FLHSáD� ���� JG]LH
QDVW
SXMH� LFK� NRQGHQVDFMD�� =GHVRUERZDQ\� Z
JORZRGyU� ]ELHUD� VL
� Z
RGELHUDOQLNX� ����� 3R� ]DNR�F]HQLX� GHVRUSFML� ]DZDUWR�ü� RGELHUDOQLND�ZD*\� VL
� L
SRGGDMH�DQDOL]LH�PHWRG��FKURPDWRJUDILL�JD]RZHM�
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1D� ]DNR�F]HQLH� SURFHVX� GHVRUSFML� ]áR*H� ]HROLWRZH� SU]HSáXNXMH� VL

VWUXPLHQLHP� F]\VWHJR� SRZLHWU]D�� (WDS� WHQ� ]DP\ND� F\NO� SUDF\� ]áR*D�� QD� NWyU\
VNáDGDM�� VL
� NROHMQR�� UHJHQHUDFMD� ±� DNW\ZDFMD� ±� DGVRUSFMD� ±� GHVRUSFMD� �
UHJHQHUDFMD��.ROHMQ\�F\NO�SUDF\�LQVWDODFML�]DZV]H�SRSU]HG]D�SU]HSáXNDQLH�]áR*D
VWUXPLHQLHP�JD]X�RERM
WQHJR�

.ROHMQR�ü�F]\QQR�FL�

Adsorpcja

1. =ZD*\ü�RGELHUDOQLN�����L�SRGá�F]\ü�GR�XNáDGX�
2. 1DSHáQLü�SáXF]N
�����Z
JORZRGRUHP��]ZD*\ü�L�SRGá�F]\ü�GR�XNáDGX�
�����=DPRQWRZDü�UXUN
�ZVND(QLNRZ��K-2 (6) w elemencie (7).

4. 5R]SRF]�ü� SU]HSXV]F]DQLH� SRZLHWU]D� SU]H]� SáXF]N
� ���� ]� Z
JORZRGRUHP
XVWDODM�F�V]\ENR�ü�SU]HSá\ZX�SRZLHWU]D�SU]\�SRPRF\�rotametru (10).

5. 6WUXPLH��SRZLHWU]D�]DQLHF]\V]F]RQHJR�Z
JORZRGRUHP�VNLHURZDü�QD�]áR*H�
����2EVHUZRZDü�UXUN
�ZVND(QLNRZ��K-2��VSUDZG]Dü�F]\�QLH�QDVW
SXMH�SU]HELFLH
������]áR*D�
����*G\� QDVW�SL� ]PLDQD� EDUZ\� VXEVWDQFML�Z\SHáQLDM�FHM� UXUN
� SU]HUZDü� SURFHV

RGFLQDM�F�GRSá\Z�]DQLHF]\V]F]RQHJR�SRZLHWU]D�
���2Gá�F]\ü�SáXF]N
�����]�SR]RVWDá\P�Z
JORZRGRUHP�L�SRQRZQLH�]ZD*\ü�
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Desorpcja

1. :\PUD*DOQLN� ���� Z\SHáQLü� VXFK\P� ORGHP� �VWDá\� &22 ) z dodatkiem

acetonu.

&]\QQR�FL�WD�Z\PDJD�EH]Z]JO
GQHJR�VWRVRZDQLD�RNXODUyZ�RFKURQQ\FK�
2. 3RGQLH�ü� WHPSHUDWXU
� ]áR*D� GR� a���0

C (2). Po ustaleniu temperatury

SU]HSáXNLZDü� ]áR*H� VWUXPLHQLHP� F]\VWHJR� SRZLHWU]D� GR� PRPHQWX
XVXQL
FLD�Z
JORZRGRUX�

3. 3URGXNW\�GHVRUSFML�]HEUDü�Z�RGELHUDOQLNX�����
4. 3U]HSáXNDü�]áR*H�JD]HP�RERM
WQ\P�
5. :\á�F]\ü�JU]DQLH�SLHFD�
6. =ZD*\ü�]DZDUWR�ü�RGELHUDOQLND�
7. 3URGXNW�GHVRUSFML�]DQDOL]RZDü��PHWRG��FKURPDWRJUDILL�JD]RZHM�

3R�Z\NRQDQLX�HNVSHU\PHQWX�QDOH*\�
��REOLF]\ü�QDW
*HQLH�SU]HSá\ZX�Z
JORZRGRUX�Z�PJ�PLQ�
��]ELODQVRZDü�SURFHV�
��]LQWHUSUHWRZDü�chromatogramy.

��RNUH�OLü�LOR�ü�RG]\VNDQHJR�Z
JORZRGRUX�Z���
��Z\NRQDü�RSLV�üZLF]HQLD��NWyU\�SRZLQLHQ�]DZLHUDü�FHO�L�RSLV�HNVSHU\PHQWX�]
SRGDQLHP�LOR�FL�VWRVRZDQ\FK�VXEVWDQFML��VFKHPDW�DSDUDWXU\��VSRVWU]H*HQLD�
G\VNXVM
�X]\VNDQ\FK�Z\QLNyZ��RUD]�ZQLRVNL�ZUD]�]�RFHQ��SU]\GDWQR�FL�PHWRG\
GR�RF]\V]F]DQLD�SRZLHWU]D�]�]DQLHF]\V]F]H��Z
JORZRGRUDPL�


