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fI�vbKQ6	L	�i	I	LR_K`��djw��<HQSI	ZH�
fI�i	P	IKL	�gLxHQ�R_K`��yw��<HQSI	ZH�
fI�zQK_HI	�iQKOXIK`��cew��=R_K�;	Z�
fI�{HQHL	�dRS	L��]ew��<HQSI	ZH��
fI�jRI	L�<RSZ	LR_K`��q|:=�gs��<HQSI	ZH�
fI�eKIb	L	�eKQK`��q|:=�gs��<HQSI	ZH�
fI�gQH�O	LZ	I�iIH^HLR_K`��djw��<HQSI	ZH�
fI�gLZIKb	L	�}H�K`��ww��<HQSI	ZH��
fI�e	I�R�dRZK`��cew��=R_K�;	Z�
fI�fXY	L�|HQ6�R_K`��yw��<HQSI	ZH�
fI�|HIKV	�{H_PK`��cew��iI	SXbH_	V�
fI�gQH�O	LZI	�f	T
H_K`��]ew��<HQSI	ZH�
fI�;	JKL	�iR_	
��djw��<HQSI	ZH�
fI�<RaKZ	I��RJHQ6K`��yw��<HQSI	ZH��
fI�e	b	�WX�K`��cew��iI	SXbH_	V�
fI�fXY	L�	�d	Z	LR_K`��:y]e��<HRSI	Z�
fI�cIHZI	S�f	JK`��djw��<HQSI	ZH�
fI�]	^	I	�]RZRIR_K`��yw��<HQSI	ZH�
fI�=	P	Y	�{R_K`�zIOKLK��q|:=�gs��<HQSI	ZH�
�
�
�
�5M6GBNBGM��DLLB00CC9�
�
]	^	I	�]RZRIR_K`��yw��<HQSI	ZH�
<RaKZ	I��RJHQ6K`��yw��<HQSI	ZH��
i	P	IKL	�gLxHQ�R_K`��yw��<HQSI	ZH�
cIHZI	S�dKOPK`��yw��<HQSI	ZH�
eK^	�{H_PR_K`��:Myw��<HQSI	ZH�
=H_HL	�;PH_	LR_K`��yw��<HQSI	ZH�
fI	S	L	�eKPK`��:Myw��<HQSI	ZH�
{R_	L	�gI	Y�R_��yw��<HQSI	ZH�
;	Lb	�iR�	LR_��yw��<HQSI	ZH�
gLZIHb�eKQK_Rb	V��:Myw��<HQSI	ZH�
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a Inovacioni centar Tehnološko-metalurškog fakulteta, Univerzitet u Beogradu, Beograd, 
Srbija; b Univerzitet u Beogradu, Hemijski fakultet, Beograd, Srbija; c Univerzitet u 
Beogradu, Tehnološko-metalurški fakultet, Beograd, Srbija 
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iRRIZKL	VKRLK� TRQK^HIK� KLPHL�K_LR� OH� TIRX
	_	bX� �JRS� O_RbKU� I	�QK
KPKU� OPIX�PXILKU�
RJQK�	�K�JIRbLKU�^RSX`LROPK�TIK^HLH��"���gLbRLK���()[XI	LZK�	IJR�OKQLH��KOHQKLH��y�[ZV���
JKRQRY�RS�TRIH�Q	��RZQK
LK�OX�^ROPR_LK�QKS	LZK��	�OKLPH�X��RRIZKL	VKRLKU�TRQK^HI	��JRS�
OPIX�PXILH�OQK
LROPK�O	�	LbRLK^	�PHIH[P	QLH��KOHQKLH��"���

cRQK^HILK� �R^TQH�O� ��L�[ZV��ZKTN	���y�z�� |�� O	� ����)ZKTKIKZKQ	^KLR^� �ZKTN	�� K�
ZK	LbRLR^� y�[ZV� OKLPHPKO	L� bH� X� RJQK�X� ^RLR�IKOP	Q	� K� R�	I	�PHIKO	L� IHLZSHLO�R^�
OPIX�PXILR^� 	L	QK�R^� K� w]:d)OTH�PIRO�RTKbR^�� �	R� K� TIRI	
XLR^� LH�R_	QHLPLKU�
KLPHI	�VKb	�� gPR^K� �L� L	Q	�H� OH� X� ZH[RI^KO	LR^� PHPI	HZ	IO�R^� R�IXaHLbX� �RbH� 
KLH�
UHQ	PLR� �RRIZKLKI	LK� ZKTN	)QKS	LZ� K� Z_	� JKO)^RLRZHLP	PLR� �RRIZKLKI	L	� [ZV��)QKS	LZ	��
�JRS�^ROPR_LRS�L	
KL	��RRIZKL	VKbH�[ZV��OPIX�PXILK�[I	S^HLPK�[RI^KI	bX�TRQK^HILH�VK�)
V	�� Q	LVH�� ZR�� bH� OXTI	^RQH�OXQO�R� �f� X^IHa	_	LbH� TROPKSLXPR� TIH�R� ^LRSRJIRbLKU�
LH�R_	QHLPLKU� KLPHI	�VKb	�� :�I	
XL	PH� yKIY[KQZR_H� TR_IYKLH� K� RZSR_	I	bX`K� �f� SI	[K
�K�
TIK�	�K�RPKO	�	�LH�R_	QHLPLKU�KLPHI	�VKb	��	�^RLR^HILX�bHZKL�X��R^TQH�O	�|�TR�	�XbX�
Z	� 	PR^� ^HP	Q	� LH� X
HOP_XbH� X� XOTROP	_Qb	LbX� KLPHI	�VKb	�� f_H� PHPI	HZ	IO�H� bHZKL�H�
TR_H�	LH� OX� TI_HLOP_HLR� �R^JKL	VKbR^� M�y¥¥¥z� K� <–<� KLPHI	�VKb	�� 
Kb	� HLHISKb	��
K�I	
XL	P	� <�v�c)f�%ZH[�);|c� ^HPRZR^�� K�LROK� ���!(� �V	Q%^RQ�� ZR�� bH� ZRZ	PLR�
TR_H�K_	LbH�R^RSX`HLR�TIH�R�M�y¥¥¥<� K�M�y¥¥¥z�KLPHI	�VKb	���"@�@��V	Q%^RQ���f	Qb	�
OP	JKQK�	VKb	�TROPKSLXP	�bH�_RZRLK
LK^�_H�	^	�K�^HxX�LH�RRIZKLKI	LRS�^RQH�XQ	�_RZH�O	�
ZKTN	)���"�??��V	Q%^RQ��K�[ZV)QKS	LZK^	���'�?!��V	Q%^RQ���
Kristalografski podaci&� M"'y"�=�z'�L�� MI���@?�!�� IR^JK
	L� �IKOP	QLK� OKOPH^�� TIROPRIL	�
SIXT	� C���"�� a���(�!"'@�""��� b���"?�>?'�@��� c���"(��@?����¡�� V���"'(@�>�'��¡��� Z���@��
F�����?����@\���"�'@�S�V^����K�eRK=����"�(�@�^^�"��hP	
Lb	_	LbH�O	�F���"���T	I	^HP	I	��
Z	QR�bH�R"�����"!��wR�����(""��S���"�?���	�O_H�TRZ	P�H�K�R"��������	�"@((�XR
HLKU�
IH[QH�OKb	�O	�I�¦��[�I���

�
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a Innovation Centre of the Faculty of Technology and Metallurgy, University of Belgrade, 
Belgrade, Serbia; b University of Belgrade, Faculty of Chemistry, Belgrade, Serbia; c 
University of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Serbia 
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MRRIZKL	PKRL�TRQN^HIO��McO��U	_H�IHVHK_HZ�OKSLK[KV	LP�	PPHLPKRL�ZXH�PR�PUHKI�OPIXVPXI	Q�
ZK_HIOKPKHO� 	LZ� LX^HIRXO� TROOKJQH� 	TTQKV	PKRLO� �"��� ]UH� 	LKRLO� R[� JKR)J	OHZ� ��()
[XI	LZKV	IJR\NQKV� 	VKZ� �y�[ZV�� 	IH� _HIO	PKQH� JIKZSKLS� QKS	LZO� [RI� PUH� ONLPUHOKO� R[� McO�
JHV	XOH�R[�PUH�OPIXVPXI	Q�OK^KQ	IKPN�PR�PUH�	LKRLO�R[�PHIHTUPU	QKV�	VKZ��"���

]UH� OKLSQH� VINOP	QO� R[� Mc� �KPU� ����)ZKTNIKZNQ	^KLH� �ZKTN	�� 	LZ� ZK	LKRL� R[� y�[ZV��
��L�[ZV��ZKTN	���y�z�� |�� U	_H� JHHL� ONLPUHOK�HZ� 	LZ� VU	I	VPHIK�HZ� JN� OKLSQH)VINOP	Q�
�)I	N� ZK[[I	VPKRL� 	LZ� w]:d� OTHVPIROVRTN�� PRSHPUHI� �KPU� VR^TX)P	PKRL	Q� 	L	QNOKO� R[�
LRLVR_	QHLP�KLPHI	VPKRLO���L�VHLPHIO�	IH�OKPX	PHZ�KL�	�ZH[RI^HZ�PHPI	UHZI	Q�HL_KIRL^HLP�
VRLOKOPKLS�R[�RLH�VUHQ	PH�ZKTN	�	LZ�P�R�JKO)^RLRZHLP	PH�[ZV���QKS	LZO��fXH�PR�PUH�JIKZSKLS�
IRQH� R[� [ZV�� PUH� OPIXVPXI	Q� [I	S^HLPO� [RI^� TRQN^HIKV� �KS�	S� VU	KLO�� �UKQH� PUH� �f�
OXTI	^RQHVXQ	I�LHP)�RI��KO�HOP	JQKOUHZ�PUIRXSU�LX^HIRXO�LRLVR_	QHLP�KLPHI	VPKRLO��]UH�
yKIOU[HQZ�OXI[	VH�	LZ�VRIIHOTRLZKLS��f�[KLSHITIKLP�TQRPO�R[�LRLVR_	QHLP�KL)PHI	VPKRLO�[RI�
^RLR^HI� XLKP� R[� |� OUR�� LRL)KL_RQ_H^HLP� R[�^HP	Q� VHLPHI� KL� 	LN� R[� PUH� KLPHI	VPKRLO���
]�R� PHPI	UHZI	Q�XLKPO� KLPHI	VP�TIK^	IKQN�via� PUH�VR^)JKL	PKRL�R[�M�y¥¥¥z�	LZ�OP	V�KLS�
KLPHI	VPKRLO�� �KPU� <�v�c)f�%ZH[�);|c� KLPHI	VPKRL� HLHISN� R[� ���!(� �V	Q%^RQ�� �UKQH�
	LRPUHI� VRLP	VP� KO� HOP	JQKOUHZ� PUIRXSU� M�y¥¥¥<� 	LZ� M�y¥¥¥z� KLPHI	VPKRLO��
��"@�@� �V	Q%^RQ��� gZZKPKRL	Q� OP	JKQK�	PKRL� KO� TIR_KZHZ� JN� UNZIRSHL� JRLZO� R[�
XLVRRIZKL	PHZ� �	PHI� ^RQHVXQH� �KPU� ZKTN	� ��"�??� �V	Q%^RQ�� 	LZ� [ZV� QKS	LZO��
��'�?!��V	Q%^RQ�� 

Crystal data&� M"'y"�=�z'�L��MI���@?�!�� RIPURIUR^JKV� ONOPH^�� OT	VH� SIRXT�C���"��
a���(�!"'@�""��� b���"?�>?'�@��� c���"(��@?����¡�� V���"'(@�>�'��¡��� Z���@�� F�����?����
@\���"�'@�S�V^����K�eRK=����"�(�@�^^�"��]UH�IH[KLH^HLP�RL�F���"���T	I	^HPHIO��NKHQZHZ�
R"�����"!�� wR�����(""�� S���"�?�� [RI� 	QQ� Z	P	�� 	LZ� R"������� [RI� "@((� RJOHI_HZ�
IH[QHVPKRLO��KPU�I�¦��[�I���
�
["]����d���LSHQ��{��v��;VRPP��Green Chem.��..�������'>���!"(� 
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