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图 1 邻苯二甲酸酯标准物质及内标物的色谱图
Fig.1 Chromatogram of the phthalate esters
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图 2 不同溶剂萃取效率
Fig.2 Effect of different solvents on extraction efficiency
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图 3 不同 SPE 净化效果对比
Fig.3 Comparison of different SPE columns for purification

固相萃取柱 SPE columns

0

20

40

60

80

100

回
收
率
/%

Re
co
ve
ry

DNOP
DEHP
BBP
DBP
DIBP
DEP
DMP

PSA C18 Florisil Al2O3-N

"8(!NS,Ì
ªÝ-áÎ�Æ¯! »p/8/ "#8$#(

#8"#( #8(#( $8##( "8## 4M,Z# o=à=�û

üG�jk! Ë�8/GH B î+ ª¥Bß¹F
�·8//«øõI "¨j�¨/mP£¹=
+«øõI# ·=�qc�9�cÇÝS! á

BI



! " # $ é &# ê

��D 3"ËVz #8EE! �h¥Ýë¤õqðo
cÇ��+
"8I!×!Â$ �WX�±Y¡

»Z//�HÂG�ròâãc@8! ¨ñ
G� B ~[Â "#8(#( $8##( "8## 4M,;M# or
òâã@8! Ë~rò8/G� B ~Â�@8+

^_jkÉÊ9Î½m8/oÂËâãcª
=B8$g OE&8Bg�ß! á»=�ÌÉ "RP5# �
z E8Bg! ¥ÝëR�/qð+ F B ôl $# ô
WsI " P,S# ·ÁÎ� "Z650# lk·�
"Z6q0#! �å�h-Ýë¤õà0ohW/
"� "#+

T "!<=-OC?@ABCDZ[×!Â5�ÓJJ\z ": jB#
!"#8"!J,/'>,%1 "42J:A'(-)*F,2-"+)0,- "4jB#

�¨
U34+3:G:*

rò·,"4M,;M#
P+2;GY 13:1G:*QK*23:

#.(# $.## ".##

âãc,g
RG13dGQ/

RP5,g
âãc,g
RG13dGQ/

RP5,g
âãc,g
RG13dGQ/

RP5,g

ÁÎ�,
"!M,;M#
Z650

k·�,
"!M,;M#
Z6q0

5[X =%.& $.& =B.$ (.E %#.% ".% $." &.#

5JX =(." &.= =&.B B." =E.( %.E "." =.B

57_X %$.B E.B %&.( &.I E#." I." ".& %.#

5_X %&.$ (." =B.I ".E E#.B (.B B.# $#.#

__X %B." #.= %%.I (.& %%.( I.% ".% E.B

5JWX %=.I $.B =E.( $.B =I.E &.B B.E $B.#

5S6X =B.% (.I %E.% (.= E&.B $.= B.( $$.=

"8=!-O34
^_-@8v2o´æÏ]áÎ�Æ»Z/

G�XTJ0E·jk! m|jkàèà.l¨J
K@ÖÄ XTJ0o»¼·! Áj�tK¨JK@
ÖÄõØ·o XTJ0ÁÎ! %+k¢�åÐûÖ
o5õWtØ·ûÑ�ûÖÄ! ªuàûÖ-�
�! jkoZ/HÂÄ5õ5JXl5_XO�D=
+»¼! »¼·ª $# OB# !M,;MBß¹! ^_»
-."���[HÄ XTJ0ox]#$! �åt
K[ÒÄ4ª 5JX»¼! �!2­Z//�Ä
XTJ0»¼oWXUV�^_[Ò¦§l'Ã+

B!`e
!!-@8^_v2´æÏ�Æ»Z//�Ä
XTJ0G�Áj¨M! �å�h = � XTJ0ª
#8$# O"8## 4M,Zo8/Bß¹¤õqðocÇ
��! ròâãc@8�åË0z =#gFÝ!
Íà»¼·ÁjoXè! 2à�<!ms�jH
ÂoE·! 2d4zV�·HÂoYjR·+ �
zZ/o*{��ª=�! ¢!�}%G�q»
="o�,Ä XTJ0b@ÈzG�Yj! Yx»

b@+ªb~��Äo¦§n)G�#$+

hiHI!
) $ * �v! ~w.é0d¹è.�2à+o#$Gj

)@*.��~äÍ®! "##E! "% "B#$ "( '"%.
) " * [TFPl[6F6T[! W7RTFT'b67el[7T[! J[T

[.X3*G:*2KHKYdGQ0GG<<G1*03<+)*)KH21K12Y G0*GQ03:
)a4K: )GKH*)$ KQGd2G-3<QG1G:*0*aY2G03: QG+Q3Ya1m
*23:)@*.RGMaHK*3Q/F3L213H3M/X)KQ4K13H3M/!"##%!(#
"$#$B= '&E.

) B * T57_7@@! XJRJRT?X! @J5RAUW6CPb7C! G*
KHFXQG:K*KHGL+30aQG0*3+)*)KHK*G0K43:M-34G: 2:
SG-A3Q; U2*/K:Y bQK;3-! X3HK:Y )@*.J:d2Q3:m
4G:*KHWGKH*) XGQ0+G1*2dG0! "##B! $$$ "$&#$ $=$E
'$="".

) & * ½xN! `°! 5«.dº¨��/ëjky4
M¨[Äé0d¹èdJ.E· )@*.éÂ~ä!
"#$"! BB "$I#$ "B= '"&#.

) ( * z¦! ½{! IWü! Õ.ªc'Ã 'a3ü×
�·��A¢ë¨MéÂ5õÏÄé0d¹è.
�2à+ )@*.A¢! "#$"! B# "E#$ E($ 'E(I.

) I * 1|�! gkF! S-½! Õ.0b} ¨`ü
üa@Ó '0;üáA¢jk[HÄo & �é0

&I



!é $ }!!!(�)*Ï-êà+9Õ$ mP£a� '̄ áA¢ '�¢ëjkZ//�Äé0d¹è.�»¼·

d¹è.�,5Ö )@*.A¢! "#$B! B$ ""#$
$(( '$I$.

) = * �­;! ¢ý¿! 0~! Õ.0;üáA¢ '�
z�¢ëÁjéÂê�aõÄo $= �é0d¹è
.�,5Ö )@*.��2ä! "#$"! B$ "I#$ E"(
'E"E.

) % * ��½! �¿h! gÀ¿! Õ.:á@Ó,0;ü
áA¢ '�z�¢ëjkgµ¶Ä E �é0d¹
è. )@*.¨Mj@ä÷! "#$"! B$ "B#$ "=% '
"%B.

) E * J:d2Q3:4G:*KHXQ3*G1*23: TMG:1/.JXT[G*)3Y %#I$T
X)*)KHK*GG0*GQ0V/MK01)Q34K*3MQK+)/-2*) GHG1*Q3:
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(I


