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1 SRy

L1 {ERF0iF

P230 T ROBAR 35 AL (JGEMRFR TG AT BR A 7)), DF-IRL A PR RE Ty A+ 2%, 80-2 Y g
OUTTENL. ATFBRME (= 2R AR BRA ) IR S (st b ) iR T he (P R iR ) ,
TR (E R AR A R A R ) ,60% 75 iR (ADAMAS, FifgaR A FRAR]) 4R8I —
FEg CRFAE AL LR ), AR W R — e (Rl aGRL e ) ¥ o atiaalon) , B s (Rl
WAL AR A R R A EREal, Ik EB 5K,

PRAES IR TC ] : FREL 0. 01 g SRR —FHIR —SFME AN 0. 01 g /PR Wi — -5 T 100 mL 25 &), 1]
HEERRIF E A B2 PO 1 mL T 1 000 mL FHJH, H IR EE TKERZRZ L, 155
100 pg/L DOP F1 100 pg/L DNP fiff &5 ¥ R 28 9650 K i B, TG dh) ol o e B2 2 31l O 1.2.4.6.,8 Rl
10 e/ LHYBRIE RS
1.2 RHEBEEN

T VOR) VIR BE) = 1295 i A 1 mL/ming A5 0 95 4 04 224 nmj Gy (0354 (CRGE KAy,
4.6 mm x200 mm,5 pm),

1.3 BFkE#sHE

1.3.1 1-ZH ¥ FFoked (eBim) #9414 [ 250 mL =FHRELSHAINA 100 mL 30% i S A AL BIK TR
25.0 g AIFIKME N 0.4 g DU T HERACER , 223 B v Bk M i e B TR IR K e v, 24 T A E 7 45
CI, TERESHFE T RIS -2 A8 A 16,0 mL YR A, R S 12 ho SR HE F3R SOBUAFS A 70l
kb, F 100 mL S247543 2 WAV , & I IR A IBOR (T2 ) T ek 78 et , ARG 78 KA 7
(0.1 MPa,40 °C)30 min, NG, [ HHAMA 100 mL 2552 57K, 72700 < H 25 mL 2R S 73 31 2¢
W2 W, B IFPIREE IR ( EJ2) Tl 28 belih , igz& (0. 1 MPa,40 C) 1 h SRS 45 28 I R T ARG AL
IR R 218 W gk 125 ~ 130 °C/2 133.2 Pa BYIRI 13RI R JC QIR AR N 1- CEERTFIRIE , FHAZ R AR
T M LA GG RAES5 )

1.3.2 1-Z3k-3-T 3R 5fokvd i (C,eBimBr) #9 #1 & [0 HCA [R1AL Ve BERELANY 100 mL = SUBeNi A
20.8 g 1-ZHEEZEIFFRRIRAN SO mL HE BB e TR P, il AR 2 AL 75 CIE, ZERE I+ H T
WO - ZS TR MU 2R TR T8 19. 5 mlL, [y 24 h FEEOW R FIRVEW, 25 mL HER 75 k% 2
U2, 15 20 6 R HRIRI A, 75 25 mL i) PR 23551 6 4 3 UG AR B A% , SR 4% 14 13 0 T A 1 2
2SR AE S0 C TR RAETE 158 1-L38-3-T BRI BRI, TR IR IGE M LLAMEIG RIS
1.3.3  1-ZA-3-T AR ool 5 BALER (CeBimPFy ) 491 & MU 21. 7 g 1-Z3E-3-T FIRIF DR A 100
mL 857K T 200 mL /NERHGERR b R HOPR T UK TERE SR T (S AT R o T AR S AR A
25.0 g ZNHBERR , SV 12 b, 77 A FEOULHE , ROV SEER o R0 il , T2 B 1K e B8 A v, A
PREK I BOICHTTE KA 20 (O A S T Fa TR P 7E 50 C TR B FUREE 158 1-46-3-T 0K
FEDRIEZS AL B T I RE I A, IR AR AL G R IR

1.4 fREHZERHE

#4525 mg C,eBimPF B THUAE T 5 mL HIEER Rl EEIGR (S ¢/L) o 23R EHCE 4 DOP 55 DNP fbR
HER I 20 mL T 6 DYEGELOAE P A IIE L0 E T 85 COKIE IR S min, SKJ5 1) 245 Hin AZE
i 8 wI(40 wg C,eBimPFy) H [ il v Zh B B FE A4 A B O48 PR, 7 300 v/min S5 153805 T 250 6
min, FELOEBGRR IR ZER, DL 4 000 /min Z.0 2 min, 5 FJEKAH, & )5 H10. 50 mL I EEFE
B2 20 pL AR ROBAH GG, il sk g &l . L DOP 5 DNP ik B (e/L) MREARAR, 15 (mV) 2
MBI IERTZR o
1.5 o

IR LKA, 0,45 pm BOUEIRGE I8 , SR 5 R B8 5 R it T B B 008 v, ok 2220 miL, 0
A 40 pg CueBimPFg, UT AL BRIE] 1.4 45, Jilth DOP 5 DNP f 3 i , F1) FARHE 287051 5K Hh KR
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2.1 ARFEYEHRRIE
LT AR R AR I L (TH NMR) X IF & B B2 0 B R IRV T T 40t , 2R 4E T
1-ZFETRFF ORI 1- 2, FE-3-T FEARIFFORIEIRFN 1- £,FE-3-T FERIF RIS AT I FE A R o254 .
PO A ASGI A 1- 2383 T FEPR I RIS S AUl B TR ) i 82 ~ 84 °C
C,eBimPF B 1A i 21 71 63 B LI 1. A 70F
Bl R LLA L 557.7 F1763.2 em ™ )@ TR I ool
C—H [Hi5MS ihHR3h;841. 4 em ™ H & T P—F {45 sof
$3h 51 210. 2 em ™" I @ FRKIEER | C—N 1 i 45
T)L:‘ifjj;] 349.6 *ﬂ 1384.9 Cmfluziﬁﬂ:liﬁ%ﬁﬁ/‘] C—H 30: 3167.6 51 g
PR ;14323 F11469.4 em ™" 3@ T3 FFY) !
C—H 25 #R5h;1 572.2 f1 1 618.3 em ™' HJ& T A I
(IRFR iR 352 880. 0 em ™ AR THIZE By c—H ']

T/%

841.1

(RN 32 964. 9 om ™ AJE FHISE By C—H 00000 20001501000 500
IR 4G R 2053 115.2 em ™' HJE TR I C—H o/cm™!

BT C,eBimPF, BT AL oML
Fig.1 FT-IR spectrum of C,eBimPF

(X FR A 46 4% 3033 167.6 em ™' I J& T B M ER L 11
C—H WX FR 4Rl .

C,eBimPF, 2RI E UL 2, H NMR SERE LI 3. JBF A2 A8 H (8) B L@ R :0. 979 11
JETERRRCH 159 CH, BRI T 1 442 IR TR ARch 2 (19 CH, B a5 1. 690 IHJ&E T s
e 3 19 CH; ERYEUET52. 027 )& T B ARIC oy 4 19 CH, LA T34, 488 IR T EIFHARIC A S 1Y
CH, U 54. 557 IHJ@ TR HPARico 6 1Y CH, ERYSUET57. 260 I )& T USRI 70 AR P58 2
PR T57. 671 VR TEIFARICHN 7 IR T57. 761 AR T E PARich 8 B 159. 180 )& T+
PRiC R 9 M EUFET s ATFRRIE - H(9) BIAL AR 9. 180, b A Ak 2088 (8. 160) [ {ik7 1y i #% 8) T
1,020, 33k 2 1 T BA RS 3~-5 PHES TAELA R IR SR ER] T 3R .

H 6 3
CH,CH,

7
H N

T Ll

i CH,CH,CH,CH,
8 5 4 2 1 PPV PPV PYPPL FOVON PYOIL PO POV PYOTN FOPPL OV FOVON PYOTY POPPL FOVOY PYOPLTOTYY PPV PV TOTR
9 8 7 6 5 4 3 2 1 0
S5
B2 1-256-3-THATF RIS R B 25 H 2K 3 C,eBimPF,[y'H NMR Sl
Fig.2  Structure formula of C,eBimPF, cations Fig.3 'H NMR spectrum of C,eBimPF

2.2 FEBUREXZERRIRAIFM

S5 T 65,7075 .80 85 F1 90 CKIRHRIERT C, eBimPFXf DOP 5 DNP fyAEGICR A5 R LA 1,
HIZE 1 AR, /KR 85 “C I, DOP 55 DNP 4 (0,3 I8 Bz g , 2 B IR FE I, C, eBimPF YA IRCR
lf o WPERARIT B TR TR S &I, /BT K AR BUSCRAN R o MTLEEIAE 90 C I, 78 mdht b
JET R AR AN T2 MR S5 LA 85 CAR i AR UL
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Table 1 Effect of the extraction temperature on the extraction efficiency

Temperature/ C DOP/mV DNP/mV Temperature/ C DOP/mV DNP/mV
65 0.1275 0.094 3 80 0.2274 0.1712
70 0.1502 0.116 8 85 0.2489 0.2176
75 0.174 6 0.1479 90 0.240 1 0.2097

2.3 ZEEREHHE

AU RS AEAA AT 220060 f5 2RS0T 16 5.0 Z AT Bt ] DL 4 pg/L DOP 5 DNP 5
WEVE BN AR 42 18 1. 4 5L IR AEE 2 4 16 .8 F1110 min HEREAMIT . 25, 21 6 min B, DOP &
DNP (14 {0 0 2 0 TR B KL, 384 AR IR ], €00 Fe 0 o2 AN PR o, SO S0 26 B AT 3646 6 min
2.4 BTFRIEASNERE

FEARR P ZEIORLEE ZEBUT AR, DA 20 wg 2, Bl 25 TR T 503 i, DOP 5 DNP 1) 68,335 U = A Jir 4
i, I HIEBE AR E B AR . 24 C,eBimPF M INE 40 pg LAJS,2 R4 5 A €0 335 06 e ASFEE38 o, i HL
I R UE BT o e C,eBimPF, [ IR 40 pg,o
2.5 SEGERFIFMERG AL

SEHLL 4 pg/L DOP 5 DNP SRiEAECA BARY) , K 22 B0 B A5 i 6,338 06 g 5 ot P A% 0 26 G R
WO (AR WU ARAE AL TG, DI R 43 HIG)) A5 i 0 s 2R AT T LU 25369, C, eBimPF,
LG L SR ZE G DOP 1 DNP €4 306 25 43 FI3E I 17 0. 26 £5F0 0. 19 i L USRI A ZE BRI ) DOP
1 DNP U =543 5I3E N T 0. 47 £5H01 0. 36 %
2.6 FREMZ

FE 1 ~10 pg/LYEEIN, 7351226 DOP Fi1 DNP {4 (8 i 55 5 v B 9 0¢ R i 26, DOP [ £k [l )= 7
72y =0.0514x —0.0085, #1 5 & % #* =0.9847 ; DNP
ML 7 :y = 0. 04040 —0.0163  FHOC R ¥ 0%
r* =0.986, DOP il DNP A5 #E ¥ A €233 43 B I I

[ 4(DOP 1 DNP [3€ N 6 pe/L) . i
2.7 HIRRSHNELESR 2
WG IR ML B A TR AL T KA Bk 3

IK 3 BIAEdh FERE R T A S N RE S UG, HESEPR oa0f
IR ) 3 70 B T R, S B KA i BT

HeAR B a Y R G W) 257 B AL — 00 30
FHREXT DOP A DNP [ 73 # JC T4, A 4s DOP #l
DNP Hrif 2, #5331 3 FfRAE i o DOP A DNP )35
AR UL 20 o A A5 2R AL A b R DOP
DNP {85 2 AR (MK IS BT i GB3838.

20.0
Tetention time/min
P4 ARl B B TR ORI AR B 4]
Fig. 4 Chromatogram of ionic liquid dispersive
microextraction of standard samples

a. C4eBimPFy ; b. dioctyl phthalate; c. dinonyl phthalate

2002) .,
x2 ZRRERSWER
Table 2 Analytical results of DOP and DNP in real samples
Compound Park lake water Chemical plant waste water Tap water
DOP/(pg-L™") 1.31 7.62 0.06
DNP/(pg-L~") 0.08 1.63 not found

2.8 FEMEEE. DU R H R
IR0 mL A BEWIK T S ASELLAE R, FINAE A 10 /T DOP F1 DNP BUPRIER TR 2 4 .6 .8 Fl
10 mL, FZACKMINZE 20 mL, AR BRIA] 1. 4 745, FAZIE 6 U, MRS E BUETHE [,
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Ml S =3N ME R H PR FEL MR N =0.02 mV, 3 fFIEF{H 3V =0.06 mV, i #5222 X
y = ko + bTHE S F AR 1 R BB . BT DOP I DNP 7EEA R 1) & 5 2955 TS, I (i 0d w5 , 14
w5 3 AR LA TR S SR R L. IESS R I 3

F3 FAENEEE . ERENG R
Table 3 Relative standard deviations( RSDs) , recoveries and detection limits( LODS) (n =6)

Compound RSD/ % Recovery/ % LOD/ (pg-L71)
DOP 4.09 94.3 ~102 0.018
DNP 5.44 93.5 ~103 0.052
:{: N
3 45

Aok b 1 A5 B ST CEEHUR, ST T Be N7 1- L H6-3- T SR DRk g - i b
VA, SR J5 227N SRR IRAR 5 VR S 1A T B 8 13 3] 1- 2 3-3- T SR TF R /X S ALl 8 ik . 1
RS> BRI IO ORI A AR 84 — FR R i ELAT R AR IDURCR, , 15 8 AR £ 15 5k PN R A%
i, ELEVE LT BRAVRTRIE , 1205 VR FH T IR0 ORE il o (R84 — F RIS 70T o
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Preparation of C,eBimPF, Ionic Liquid and Its Application
as a Liquid-phase Microextraction Extractant

SHEN Shuchang” , LI Fei, ZHENG Jianhua
(Analytical and Testing Center of Qigihar University , Qigithar 161006 )

Abstract 1-Ethylbenzimidazolium ( eBim ), 1-ethyl-3-butyl-benzimi dazoliumbromine ( C,eBimBr )
intermediates, and 1-ethyl-3-butyl-benzimidazoliumhexafluorophosphate ( C, eBimPF ) ionic liquid were
synthesized. The structures of the intermediates and the ionic liquid were analyzed with IR and nuclear
magnetic resonance spectroscopies. An analytical method for the determination of dioctyl phthalate( DOP) and
dinonyl phthalate (DIP) in water using ionic liquid-based microextraction coupled with high performance liquid
chromatography was developed. The influence of the extraction parameters including the extraction
temperature,, extraction time, and amount of ionic liquid was investigated. In the range from 1. 0 ~10 pg/L,
the relationship between the peak height and concentration of DOP and DNP was linear, and the correlative
coefficients were 0. 9847 and 0. 9872 respectively. The limits of detection of the DOP and DNP were 0. 018
and 0. 052 pg/L, recoveries of DOP and DNP were 94.3% ~102% and 93. 5% ~103% , respectively.

Keywords  benzimidazole ionic liquid, dispersive liquid-phase microextraction, high performance liquid

chromatography , phthalate



