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L1 BETFRENER

BB 1-PE-3-C - AR [CMIM][PF ] ZEXH[S] &M HFE (0.2mol) K
-RERM S 1-ROREREAREENREMTIRE, BMAMHE, HBmAR 140 C, b FHEHRKRM,
BEHEEEE GO ER, WEIEmHA, £ FRAHEH 10min. 7 140C FH KK R 10—
15min, YR AP ERMEHTROCRIMUBEER™Y ([CMIM]Cl). RERKARBER (0. 13mo) &
1@ahim AR [CMIMICL (0. 1mol) K9 100ml KHWH, ## 12h, KRB TEFDHIAAEER
Y. AR EFBRIAE SOCHES KM T T .
1.2 BTk (IL) K

Fi2mg - 17" B2, 1-IEZE. 2825, FE. HEA P RIR SRR R SKEH B 40pg - 17 K
FE. BUSOml bR/KEEM 1ml [CMIM][PF,] BEFREE TABKIHES, T2CTHEERKRSGS
ERSFER (&Y% 2h j5 PAHs EHAHM A MEATETE), RGEVFHES, RESIBRRIBELE,
SETEETRAEME (IL), AMBETHHERER 10, FPRMEERHET AR
1.3 WAHEEESR

Waters1525 B XU AH £ 151X, Waters 2475 6| %%, SUNIEK Kromasil C, i+ (200mm x
4.6mm xSpm). FRIHAZHE: K =80:20 (V/V), K Iml - min~'. R TREEHKENRBE,
FRAEHEKEN, BESFNYENFBHEHENAEFRERXABRMBHERKN: 0 min, A,
280nm, A, 355nm; 9 min, A_250nm, A, 420nm; 12 min, A_280nm, A, 355nm. f3EEIGE 1 PR,
1.4 EWENITHE

ETRESKESRGRAR, AR EFHRESSKMES, 4 1ml [CMIM][PF ] 2
50ml kH:, 2BENZEE, TEEFREMERANO0.Tml, X5 [CMIM][PF,] TE/KMMERE
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Fig.1 The chromatograms of IL phase after extraction

2 TEHERR, FEEREHR

Phiml [C,MIM][PF, ] ZKBUMBRZE. 1-FEZE, 2-83%. 3. &, BE Opg - 17 HREKE,
ERXRMK, HEWR, HEERTEAOBRMMR (S/N=3) FITRL. AMELEUHFYEKRAE
82.2% —101.2% , HPREAERREM, XTHSEAMBERNELRERRX. NERRITLUESL, IL
iR PAHs S BRITA T AMFHER, HKHETHERSEH IL X PAHs WERENENTRESKEE
BMIL, X5 ILAEKFHEHIUE L PAHs 5 IL WHEAERVESX, £EFH—-LHR

R1 OFHEOEWER, HEERSWR

Table 1 Recoveries, reproducibility;, and detection limits of the method

% IRLE-F 2-EE 13 i ]
S5 [ g BB/ % 82.2 90.9 94.1 101.2 88.2 87.8
HERERE/ % (n=4) 3.2 3.5 3.1 2.4 3.2 2.7
BB/ pg- 17" (S/N=3) 0.15 0.05 0.40 0.06 0.43 0.17

3 ANBEANEEREHKR

BT PAHs KB BERM, EREARPMAGVENMP B, ZHE S0 LI L PAHs 7E 33
RREREABH, ATTRFEYERT . KRR IATR R E 8 P BRERX 6 7 PAHs H iRy &
Wi, GNP 2 PR BEE FBEEIIIA, PAHs WBWENHRE, FEMARE T 10% Bt B b8 M0t
BB, FiEEEPREEKPEEAEMATLURS ILEXPERRE, AWM LHNOERANT 0. 7ml,
AT B4 [ W R a9 T B (E

4 #3E R E R

EEROBBERS, ATHWER, ENMABETUREEDEE. B3 AHT REREH
NaCl %t 6 % PAHs [ R M. HE3 ATLIEL, 3t FHE, PR, 2-WEkRHE, L& NaCl i
A EHRE I, {8 NaCl 09 & BT 5% B, F B Mo 2 Bl £h vk BE A 16 b T MR 4K M, X4 F 3,
B, J, NaCl g9 BANA G EBRREME, 4 NaCl & Bt 10% BF, I (5 Wi 3B £k 9% 55 49 34 h B
A HKEEPIARR, —HEAEH TFEMERRRTERYEKPORRE, NTANTE
IL SR, MBI, F—HE, RARBRKEENETUER L AKPORRE", TER
WeEy IL AR R, RREBCRETEE. X LR 6 F PAHs, 25, 1-REZE, 2-8FBEKPHER
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ERTIE, &, BEKTOBERE", YMALRE NaClit, XM E KK PAHs SR E X E
M, EWRFE, 4 NaCliF BB, &3t ILAKPRROREERSHE, ke
s XAME/M PAHs SR, DR NaCl 09SO AHE, x4 ILAXKFHHBEEIEAA,
EIREEML, B NaCLFEFERT, TN SRS, RRBARRT. B E KRR wE R
ERPIFE R EE SR,
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Fig. 2 Effect of the methanol concentration in the Fig.3 Effect of the NaCl concentration in the aqueous
aqueous solution on the recoveries of PAHs. solution on the recoveries of PAHs.

5 Bl pH EXEKWERXKK

A pH {HX 5.0, 7.0, 9.0, BE& pH HFA®, X F PAHs AR EIW R AEMK (X
2). ZRAELBRSIL5ERYMERNEERL. ILM PAHs WERTRIEBETFILHNHEE RS
PAHs (HIE/E '™, BMFM|IE [CMIM][PF,] ZEKBEPHAETREF": H' + PF, =HPF,.
HEAERER, ATEHER, BRS PR, 308D, SHERBAT PR, MHKMEE FHERIEM,
AHFILS PAHs WA E/EM, HWREKR. MR, BREBMN, PF, B, X ILAEFRES
H5%, PAHs ity B W EEME.

®2 ILXARE pH{HA) PAHs 3 A 3B e

Table 2 Recoveries of the PAHs in different pH value solution using IL extraction

pH = 1-F % 2-ME ¥ ;2 ]

5 85.5 95.2 98.1 104.4 91.4 90.1
7 83.2 91.3 94.3 101.4 89.8 89.5
9 80.4 89.5 92.5 98.6 85.7 85.3

6 ILEMSHBENMMILE

FETDRFFEK, 550 45um WH, B SOml AR Iml ) [C,MIM][PF,] %, [ 50ml
TEREMERTSRER, FRVITES, BTE, BUS, FHRERFENHAL 4 7 PAHs BF
By, IL 3B PAHs AR YR B0 0. 11—0. 59pg « 171, CH,CL B804 ¥ % 0. 15—0. 42pg - 177,
A BB T A SRR L. AINER 0. Spg - 1 7'PAHs BRI RATDIE B, X%, -HFEE, 2-8%F,
IL B AR E W R K F CH,CL B, T CH,CLERIE, &, B MnERRER. BRHMH T ®
HREW B KBEPBRYATHER, B CHCLEBEEREER =K, RWHEH#TEKSE. €EFFH
A, BEVBAMHARRIL BN S0 T RAEREL ILERAEE-ERRHE.

ZER, EFHRAEATERBEZEBKEGNEAT R, BEXABHEITHER. S5EZWEIE
FBBERML, BFRENHESD, RENE, FEENEITUBREREAIBENFTRH K
v, BA, BEREBFREME. MEFEME, o7LIRTHH R A E 557 2R 608 F .
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Table 3 The results of extraction using IL and CH,Cl, for weijin river water sample
% 1-H Bk 2@ I 3 )
_ , IL 2K 0. 34 0.54 0.59 0.11 — —
TRAAR e | CH,Cl, W 0.40 0.21 0.42 0.15 — —
IL W 93 98 104 94 86 88
Jntr g %
CH,Cl, B 89 83 84 107 91 95
$ £ X W
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THE EXTRACTION OF POLYCYCLIC

AROMATIC HYDROCARBONS IN WATER USING IONIC LIQUID
1-METHYL-3-HEXYLIMIDAZOLIUM HEXAFLUOROPHOSPHATE

ZHAQ Wen-yan HAN Meng DAI Shu-gui

{ College of Environmental Science and Engineering, Nankai University, Tianjin, 300071)

ABSTRACT

In this paper, the extraction of polycyclic aromatic hydrocarbons ( PAHs) in water were studied using

hydrophobic ionic liquid 1-methyl-3-hexylimidazolium hexafluorophosphate as solvent. For exiraction of 50ml

water sample spiked with 40pug » 17" each of naphthalene, 1-methylnaphthalene, 2-chloronaphthalene, phe-

nanthrene, pyrene, chrysene using 1ml ionic liquid, the recoveries, reproducibility (RSD, n =4) were in

the range of 82.2% —101. 2% , 2. 4% —3. 5% , respectively, and detection limits (S/N =3) of the method

were between 0. 05pg » 17 'and 0. 43 g - |

"', Study showed that the recoveries were affected by the concen-

tration of organic solvent and salt in the aqueous solution. In addition the method was used for determination of

PAHs in Weijin river comparing with CH, Cl, extraction, which indicated that IL can replace organic solvent

and have a broad potential in sample enrichment.
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