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Introduction:

0HVHQFK\PDO� VWHP� FHOOV� �06&V�� DUH� H[WUHPHO\� XVHIXO� LQ�
JHQHUDWLQJ�D�PXOWLWXGH�RI�FHOO�OLQHDJHV�IRU�WLVVXH�UHJHQHUDWLRQ�
DSSOLFDWLRQV��7KH�PLFURHQYLURQPHQW�RI�WKHVH�06&V�LV�FULWLFDO�
LQ�UHJXODWLQJ�WKHLU�GLIIHUHQWLDWLRQ��LQFOXGLQJ�VROXEOH�IDFWRUV�WKDW�
ELQG�WR�YDULRXV�FHOO�UHFHSWRUV��0HDQZKLOH��JROG�QDQRSDUWLFOHV�
�$X13V��KDYH�VKRZQ�JUHDW�SRWHQWLDO�LQ�ELRORJLFDO�UHVHDUFK�GXH�
WR� WKHLU� DELOLW\� WR� LQWHUDFW�ZLWK�ELRPROHFXOHV��3UHYLRXV�ZRUN�
KDV� VKRZQ�$X13V� RI� GLIIHUHQW� VL]HV� WR� DIIHFW� WKH� UHJXODWLRQ�
RI�DGLSRJHQLF��IDW�FHOO��GLIIHUHQWLDWLRQ�RI�06&V�>�@��7KXV��WKH�
REMHFWLYH�RI�WKLV�UHVHDUFK�ZDV�WR�H[SDQG�RQ�SUHYLRXV�UHVHDUFK�E\�
H[DPLQLQJ�WKH�HIIHFWV�RI�$X13V�RI�WZR�GLIIHUHQW�VL]HV�����DQG�
���QP��DQG�IXQFWLRQDO�JURXSV��FLWUDWH�DQG�̀ �PHUFDSWRSURSLRQLF�
DFLG� �&22+��� RQ� 06&� JURZWK�� PRUSKRORJ\�� DQG� GHJUHH� RI�
DGLSRJHQLF�GLIIHUHQWLDWLRQ�

Experimental Procedure:

*ROG�QDQRSDUWLFOHV�ZHUH�V\QWKHVL]HG�YLD�WKH�FLWUDWH�UHGXFWLRQ�
PHWKRG�� 7ULVRGLXP� FLWUDWH� ZDV� DGGHG� WR� D� ���� P/� VROXWLRQ�
RI������P0�WHWUDFKORURDXULF�DFLG�LQ�D�UHÁX[�VHWXS��KHDWHG�DW�
����&�� DQG� VWLUUHG� DW� ���� USP� IRU� WKLUW\�PLQXWHV��$X13V� RI�
GLDPHWHUV����QP�DQG����QP�ZHUH�SURGXFHG�E\�YDU\LQJ�FLWUDWH�
FRQFHQWUDWLRQV� >�@��$IWHU� V\QWKHVLV�� WKH�$X13V�ZHUH�SXULÀHG�
YLD�FHQWULIXJDWLRQ��7KHQ��WKH\�ZHUH�FKDUDFWHUL]HG�IRU�VL]H�YLD�
G\QDPLF� OLJKW� VFDWWHULQJ� �'/6�� DQG� XOWUDYLROHW�YLVLEOH� OLJKW�
�89�YLV��VSHFWURVFRS\��FKDUJH�DQG�VWDELOLW\�YLD�]HWD�SRWHQWLDO�
PHDVXUHPHQWV�� DQG� PRUSKRORJ\� XVLQJ� VFDQQLQJ� HOHFWURQ�
PLFURVFRS\��6(0���)LQDOO\�� WR�IXQFWLRQDOL]H�WKH�$X13V�ZLWK�
`�PHUFDSWRSURSLRQLF� DFLG�� D� OLJDQG�H[FKDQJH� UHDFWLRQ� ZDV�
SHUIRUPHG�DW�S+����LQ�GDUN�FRQGLWLRQV�IRU�WZHQW\�IRXU�KRXUV��
7KHVH�$X13V�ZHUH�WKHQ�FKDUDFWHUL]HG�DV�ZHOO�

Table 1: AuNP synthesis and characterization results.

Figure 1: SEM images of the AuNPs (platinum-coated) showing 
morphology and size distribution.

06&V�ZHUH�VHHGHG�LQ�IRXU����ZHOO�SODWHV�DW�D�GHQVLW\�RI���=�
��3� FHOOV�FP��� 7KUHH� ELRORJLFDO� UHSOLFDWHV� RI� HDFK� FRQGLWLRQ�
ZHUH� XVHG��$IWHU� RQH� GD\� RI� FXOWXUH�� ��P0�RI�$X13V�ZHUH�
DGGHG� LQ�� DORQJ� ZLWK� DGLSRJHQHVLV� LQGXFWLRQ� PHGLD� IRU� WZR�
SODWHV� �WKH� RWKHU� WZR� SODWHV� ZHUH� QHJDWLYH� FRQWUROV��� 0HGLD�
ZDV�FKDQJHG�RQFH�HYHU\�WKUHH�GD\V��$IWHU�VHYHQ�GD\V��JURZWK�
DQG�PRUSKRORJ\�ZHUH�H[DPLQHG�YLD�RSWLFDO�PLFURVFRS\��DQG�
DGLSRJHQLF� GLIIHUHQWLDWLRQ� ZDV� TXDQWLÀHG� YLD� DQ� DONDOLQH�
SKRVSKDWDVH��$/3��DFWLYLW\�DVVD\�DQG�DQ�2LO�5HG�2�VWDLQLQJ�
DVVD\��$/3�DFWLYLW\�ZDV�PHDVXUHG�XVLQJ�WKH�$QDVSHF�6HQVRO\WH® 
NLW��2LO�5HG�2�VWDLQLQJ�ZDV�FDUULHG�RXW�E\�À[LQJ�WKHQ�VWDLQLQJ�
WKH�FHOOV�ZLWK�2LO�5HG�2��&HOOV�ZHUH�WKHQ�LPDJHG�EHIRUH�WKH�RLO�
ZDV�HOXWHG�DQG�PHDVXUHG�IRU�DEVRUEDQFH�DW�����QP��&HOOV�ZHUH�
FRXQWHG�XVLQJ�D�KHPRF\WRPHWHU�XQGHU�DQ�RSWLFDO�PLFURVFRSH�

Results and Discussion:

7DEOH���VXPPDUL]HV�QDQRSDUWLFOH�V\QWKHVLV�DQG�FKDUDFWHUL]DWLRQ��
=HWD�SRWHQWLDOV�ZHUH�EHORZ�����P9��VKRZLQJ�WKH�$X13V�WR�EH�
VWDEOH��ZKLOH�VL]H�DQG�PRUSKRORJ\�RI�WKH�$X13��)LJXUH����XVLQJ�
ERWK�KLJK�DQG�ORZ�FRQFHQWUDWLRQV�RI�FLWUDWH�ZDV�FRQVLVWHQW�ZLWK�
OLWHUDWXUH�>�@�




