
� 47� � 2� ��������	                                Vol.47, No.2

2018� 2�                        RARE METAL MATERIALS AND ENGINEERING February 2018

�����2017-11-10

���	����	
����������11C26216113807�


���������1978�������� !"#�$%&'�	()*�!")+�,$ $% 710055�-./029-86932856�

E-mail: 15140705@qq.com

���������	
���

� Pd/C �����

���

1,2

����

2

���	

2

�
��

2,3

 

(1. $%&'�	()�,$ $% 710055) 

 (2. $%01�23456789�,$ $% 710201) 

(3. $%:;()�,$ $% 710049) 

 

�  ��<= 3 >?@ABC�DEFGHIFJGKLFJ�MNOPQRSO�TUVWSOXNOPYMZ�

[\]ABCSONOPM Pd/C^_CX`ab_OcXdefghijklm�FTIR�GXnopn�XRD�GXn

oq-rcs�XPS�tun-v�TEM�wxyz�W{DEFGHIFJ|KLFJ}~SOXNOPy����

Pd�6��ABc�X��r�����r�Y Pd���X������6��������X Pd�����] Pd

X�=�fUSO�XNOPY����� ¡X Pd/C^_CNO¢z£��VW¤¥XNOPXf 

����ABC¦SO¦NOP¦`ab_ 

�������TQ426¦TG146.3

+

6        ������A        �����1002-185X(2018)02-0692-05 

 

��������	
�������
��

�����������������	�����

�
 !��"#$%&'���(�)*+,-.

+,/01234�,�56�789:;<=>

?�$@�<AB�C��������
��D8

���EFG?HIJ-KL-MN/O�'��C

�PG
Q9�R�STUV��WX+,0123

YZ 2 [\T]�^_;<
`abcde\+,b

c�f�WX+,X]ghi 2 [j 4 [\T]k	

_l\+,jm\+,' 

Pd/Cn�opH=��C�n�PG�q8r-

PGstuvw@
���9r/xykz��	�

�{|}?�~��� Pd�����>? Pd/Cn�

o
_����r�5��r Pd/Cn�o
��C�

q8��u	�_�
����'q8�X Pd
X�

��-����v^��<�n�o
8�

[1-3]

���

89����*�� 
%¡���q8¢:£¤*

r¥¦§¨�k©¤*ªH«¬
¦§�®�5�

�¯
°±²³�´Uq8¢��¦§D8µQ¶q

8�X
X���

[4,5]

'q8¢
D8·¸(�*R�

D8�¹ HNO

3

-HClO-H

2

O

2

-H

3

PO

4

[4, 6-8]

�STD

8�¹ H

2

j N

2

º»¼rs½¾

[9]

-,¿D8/

[10-13]

'

À�ÁÂ����Ã]^_ÄÅÆ
ÄÃ]��q8

¢ÇOD8½¾È_�q8¢D8
f�°±Éy�

¹Ê,Ë-ÌÍ,Ë-EDTA-ÎÏ,/

[14-18]

�pH

Ä��]���ÐÑÒ=ÓÅ�Ô�ÕkÖ×hØ8

�
¬��ÙÚÛÜ��=q8¢¦§
hØ�X�

��' 

�°±Ý���C�? Pd/Cn�o8�
�r�

}?Þµ,-ÌÍ,Ëvßà,Ë/�q8¢ÇOD

8½¾�áÂ����B#?H��C�? Pd/Cn�

o�°±:âÓÃ]D8q8¢� Pd/Cn���C�

PG8�
ÛÜ�Âã� Pd/Cn�o=��C���

G?��ä¾åæç' 

��������

�����������

Þµ,-ÌÍ,Ë-ßà,Ë-è,Ë-\R�

Ë-éßêë�ì�Xíî'q8¢ï50~74 µmð�

ñòó,Ëïôõö÷.øùúû*Aüý�

Pd%≥36.1ð����ïEôþ���úû*Aüýð' 

Tristar 3020� ¥¦§���Xí��Bruker 


Ten-Sor27 FT-IR����Chember PULSAR�7hØ

��Thermo Fisher
 ESCALAB 250Xi4���-�



� 2�                          ���§/?@ABCSONOPX`ab_= Pd/C^_COc                       ¨693  ̈

 

� FEI
 TECN-AIF20rX	
]��-UV-2102PC

����X��t���sß��' 

��	��������

1.2.1  ������ 

� 30 gq8¢!�@ 300 mL):âÄÃ]ïÞ

µ,-ÌÍ,Ë-ßà,Ëð0.2 mol/L
ß����

!É����� 4 h���� s!"�á?#$ß%

&D8'
q8¢�"�"���8��'= 120 �

()¼*+ 4 h'D8'
q8¢X,-� C-maleic

ïÞµ,ð-C-citrateïÌÍ,Ëð-C-salicylateïßà

,Ëð�./D8
q8¢-� C-0' 

1.2.2  Pd/C ����	
 

2.1 g ñòó,Ë? 50 mLß�0��'12�

�¨ 300 mL���ì3'���!É� 60 ��;<

'!� 19.2 gq8¢�60 ��� 1 h�á? NaOH�

�«4 pH� 8.0'�'!�è,Ë���5s� 90 6�

78 30 min'ST9'�:�ì�é;���d¦<

���
 Pd z��hØ9='���U"�%&�

AgNO

3

>?éñÃ]'dw 4% Pd/Cn�o' 

��
��������

q8¢
¥¦§¨v�@= Micromeritics Tristar 

30204Æ¾hØ��¦A�B�C= 523 K()¼�

s 3 hÇOeº½¾��'= 77 K}?DºE�hØ

¸F<'B�
¥¦§¨p BET ¸w@�áp t-plot

¸Fw���@�G��@HZ���@d����

�@'q8¢
I��J= Bruker
 Ten-Sor27 FT-IR

4����¦A�}? KBrKL¸' 

n�o
���_�bcXí= Bruker 


D8Avance 4 X MNOPQM��¦A�Â Cu Kα

ïλ=0.154 06 nmðRSMT�}?UV;W"�'X

MN�
]��= Thermo Fisher
 ESCALAB 250Xi

4����ÇO�Â Al-Kα� XMNT�ÂB�¦§

hØ
XY C1s = 284.8 eV��B�Z
[\
�¯

]^_`'n�o

aF=�� FEI 


TECN-AIF20 rX	
]���ÇO'n�o


H

2

-TPR = Chember PULSAR �7hØ��F<�.

/ST
n�o= 200 6bcd½¾ 3 h�eZn�

oßXv¦§hØ
ªX0Æ�' 

������������

æf� 200 g���-0.05 g Pd/Cn�oï*g

¯�n�ohù� 0.25‰ð!�PGi��´Dº 20 

min'jk5s�limst5� 180 �n�jo�

��280 �jk�n�PG 2 hjk�Ñp�<nÑq

BXí' 

�Æ�Z\+,ïdehydroabietic acidð�+,

ïabietic acidð)¯?����X��t��r GB/T 

14020-2006�·¸

[19]

F<�sçÂ¼üt�uv 

w(e\+,)=

276 273

1.06

A A

Cl

−

                  ï1ð 

w(+,)=

241 250

28

A A

Cl

−

                      ï2ð 

t�vA

276

-A

273

-A

241

-A

250

X,���= 276-273-

241� 250 nm½
��h�twC���9¯xt�

g/Lwl�¥;yzt�cm' 

������	
�

	�����������

J 1 �:âD8o½¾'
q8¢
I���

J'�J= 3501�1788�1672�1507�1441�1250 cm

-1

½ì{¶�hi|�3501 cm

-1

ØÀ}|�X]Ñ\3

bÅ
 O-H Æ�
~���hi|

[17,18]

�1788 cm

-1

ØÀhi|��Hm� C=O3
~����1507 cm

-1

ØÀ� C=C3
��hi|��<q8¢�Ò=��

�bc�1672�1441 � 1250 cm

-1

ØÀX,��H�

g
 C=O-O-H v C-O 3
hi|

[20,21]

��q8¢

C-0 �¥�/UD8
q8¢ C-maleic�C-citrate �

C-salicylate
�ghi|ì����</D8'�q

8¢¤*��
¦§�g'3003�2942�3056 cm

-1

½

hi|X,��HÞµ,-ÌÍ,Ë-ßà,ËX]

�
 C-H
~���hi' 

¦ 1�D8½¾'
q8¢bc��'/Þµ,-

ÌÍ,Ëvßà,Ë��D8
q8¢¥¦§¨��

@ì¼�����@¼��:v����@<�'T

5���pH��Hq8¢��
Í,Ë-ßà,Ë-

Þµ,/�ç��WX�@¨�>w¥¦§¨-�@

/*�H�'~G��µ����
¬��t��� 

 

 

 

 

 

 

 

 

 

 

 

© 1  NOPlmqs© 

Fig.1  FTIR spectra of C-0 (a), C-maleic (b), C-citrate (c) and 

C-salicylate (d) activated carbons 
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Table 1  Textural properties of the activated carbons modified with different reagents 
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C-0 No 1003 0.78 0.22 0.56 

C-maleic Maleic acid 947 0.71 0.20 0.51 

C-citrate Sodium citrate 903 0.67 0.19 0.48 

C-salicylate Sodium salicylate 899 0.68 0.19 0.49 
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© 2  ^_CX XRD©s 

Fig.2  XRD patterns of the Pd/C-0 (a), Pd/C-maleic (b), 

Pd/C-citrate (c), and Pd/C-salicylate (d) catalysts 
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© 3  ^_CX TEM¬|��®¯© 

Fig.3  TEM images and histogram of particle size distribution of 

Pd/C-0 (a, a′), Pd/C-maleic (b, b′), Pd/C-citrate (c, c′), 

and Pd/C-salicylate (d, d′) catalysts 
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� 4  ���� Pd 3d� XPS�� 

Fig.4  XPS spectra of Pd 3d of the Pd/C-0 (a), Pd/C-maleic (b), 

Pd/C-citrate (c), and Pd/C-salicylate (d) catalysts 
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Fig.5  H

2

-TPR profiles of the Pd/C-0 (a), Pd/C-maleic (b), 

Pd/C-citrate (c), and Pd/C-salicylate (d) catalysts 
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Table 2  Effects of the activated carbons modified with different reagent on catalytic activity 

 2 h  3 h  4 h 

Sample 

Dehydroabietic 

acid% 

Abietic 

acid/% 

 

Dehydroabietic 

acid% 

Abietic 

acid/% 

 

Dehydroabietic 

acid% 

Abietic 

acid/% 

Pd/C-0 44.0 5.16  53.3 2.21  61.1 0.58 

Pd/C-maleic 58.7 0.73  64.5 0.19  - - 

Pd/C-citrate 59.1 0.76  65.9 -0.24  - - 

Pd/C-salicylate 60.8 0.64  65.7 0.12  - - 
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Properties of Pd/C Catalyst for Disproportionation of Rosin with Activated Carbon 

Modified by Different Complexants 
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Abstract: Three complexants, maleic acid, sodium citrate and sodium salicylate, were used to modify the activated carbon, and the activated 

carbon without modification was used for comparison. And the effects of the complexants on the performance of Pd/C catalysts used for the 

disproportionation of rosin were analyzed by FTIR, XRD, XPS, and TEM. The results show that the chelating agents deposited on activated 

carbon have a strong bonding ability with Pd cation, which is beneficial to form a smaller Pd particle, enhancing the utilization ratio of Pd. So 

the activity of Pd/C catalyst prepared with the modified activated carbon is significantly higher than that of untreated activated carbon. 

Key words: chelating agents; modification; activated carbon; disproportionation of rosin 
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