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AINMBTETAEE IO KX, WARNA. #xHEEFFRFREM,
BRZEFRAAE, FIRAARE. RE. RERS. ST, NREREER
m, AT RRMAEEITTTE, BEFEKE. ﬂﬁﬂ&%?m#m*ﬁ%
¥, ABRTHERORNE.

AXHIFRA LA FERIENL S

—. BT REENED RN E BTRAKT S FREMTA

BTOEZEFARENFERE ZNM. AMAETRERTGE, BKHH
FTHERSEIRERERN, BESTERPLRRIRRKEBERKFHH
BTHITHRMRERER U, BRERSRFHXERNESEEEN,
DU AR ER X KSAEF AN AURALNE URE RS RAERIF.

= BT REER TSRS ERE

WA EAEE, ARAEEERT HAKKER. X TRXE—IEREMS,
RN —, WHIAER—E R, ATERREFREEG N mE &L
FET, EdAARIMEMETEEMMFAMIEH, SHEERSERE, TR
A AN BT .

= BTREENEKERTRETSE

RRTRETEERTERRARBZETHN N ER S, RUAETH
TRERGZEEHINEL. BTALEEATRAATUEAERE. RE. 8%
PR, L. HAABRREREMS, FTEEINALETE, #1
T, . EESKTRTREE TR %,

. BTS2 gy @ XU A

HEBERIN T 2 L R BB BiEE (HPLC), RMfEE (GO FhE. ML
BnE, BTOREATHEREIBNSIRARIR, HTEEEST, NFRM
AMTHEEERF. AXFAX® A (BPA) ERLELETUETREFE, HA
HARE (G) HAHATHMMELE, BPA RINRFRER. FalbFEEN
BPA T EFREAER T E, BUFEFERN, MR T R RRERHE
FRBAE- B E Y RPN A BTEUHERERNFE.
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Abstract

Ion chromatograph(IC) was introduced to examine samples for its fast, effective,
stable, selective and environmentally friendly analytical advantages in process for
analysis. In connection with hot topic on environment monitoring and food safety in daily
life, new methods were developed to solve analysis difficulties, including anions in
environment water, swill oil sample and estrogen in dairy products and so on. This work
focused on four parts.
1The Influence of Sandstorm on the Anions in Rainwater of Qingdao by Ion
Chromatography

lIon chromatography has been widely used in environmental monitoring in recent
years. This study is based on significant changes in the anion components and
concentration after abnormal weather. Results showed that sandstorm influenced the
water soluble ionic concentration in the atmosphere and air quality of Qingdao obviously,
and this essay can provide valuable information to environmental monitoring department.
2 Jon Chromatography Method to Identify Illegal Cooking Oil

A simple anion-exchange chromatography method was established to determine
illegal cooking oil which is a considerable threat to food safety and difficult to identify for
its complexity. Illegal cooking oil contains larger quantities of anions and the anions
components and concentration can be treated as significant sign for the identification of
qualified oil. The method is simple, easy to operate and suitable for multi-component
analysis simultaneously.

3 Determination of Fluoride in the Aquatic Product by Ion Chromatography

Fluoride content in the food was paid much attention for food safety nowadays. The
determination of fluoride by Ion Chromatography owned these outstanding advantages of
rapid, sensitive, stable and selective. In this work, IC method was established by
optimizing the pretreatment procedure to determine fluoride in carp, clams, cod fish and
other aquatic product.

4 Determination of Bisphenol A in Dairy Products Using Solid Phase Extraction Followed
by Ion Chromatography with Constant Potential Detection

Estrogen was examined mainly by highly effective liquid phase chromatography
(HPLC) and gas phase chromatography (GC). Comparatively speaking, estrogen
separation with IC method is low in instrument expenditure, friendly to environment and

easy to operate. In this paper, In addition, the performance of C18, and graphene (G) as
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SPE sorbents were evaluated, respectively. G showed higher extraction efficiency and
was chosen as the adsorbent for BPA extraction from dairy samples finally. BPA exists as
anions under alkaline conditions and can be detected with electrochemical method for the
electrochemical activity characteristics. This method has been successfully employed to
analyze BPA in dairy products.

Postgraduate student: NaNa Lv (Analytical Chemistry)
Directed by prof. ZongHua Wang
Keywords: ion chromatography; anion; estrogen; solid phase extraction (SPE);

Graphene
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1.1. BFEIEZENT

1.1l BFeiEAREE

20 42 40 R, BFXHMIERENA FEFHEYROSE, BEATRRS, #
FRERIK, BAEFERYS, BROEBUERHE. 60 FRXK, BTRERRAETTRAR
B, BYXERENERAKRSE, BERNER, FoEMMTRESAKER.
ERRFIESRNG: REERERFRE, TELEHBSONBRNX 57 mLE
B, 1975 4, £EH Dow (%A H. Small BRELIRERDREEFEIE (C).,
MR VAR ER AT BB S, AEESTFEEEEN—TTEIIEFEN
BAGEETHIIER, FEMMEHESFOAMETEAS ENM. fEARAGE
B—A23, BFEELCT 20 g 70 FRFREEERA F 9 M.

BX L, BFEERUEFREMENE A EFHRHTLE, AES
R EEER WAL YRS TAN—FHELTE. RTUEETEY. E¥. §RFH
BB TR S, BFaEAT X Lar e SOy R B B R 85 T 14T
S BRI EIEE.

1.12. BF&EENSE

RESBENEARR, ETFAETIAETFIREAE, BETHFAIENETF@IL,
R=MoE RN R ERRLE- R LIERENLRY, ENETFHIEN
BTXHAEAR. BTFXHEEFRAMRRKEFEEFREMNE (0.01-0.50 mmol/g),
BTHREEHREEMNE (3-5 mmolg), BFHEIEARSEFRHERANZILK
fig.

Btk ETRMAPERE FRE S HARANS FRREANEFR
BEM. BB FERERFRBEHMHEEER, RREEEFHENRMTE.
BTTHALENEAEHFEERURRZEMESHERENER, RAERELETX
o Ed. METFIBEERASEEEATRER, METFIBEIERAREN
BRERELHRIGE. BTXRAEEER FENMENAMREFHSE.

BTHFEERAMAENREEEMA, NEFIRANARR. FHTERS
BREE%, 4EV3EEEN Donnan HF, TREEMEMARE. AEfURAELE
BUNRELE/—CHEXREFREMELE. BETHRFEEERATNERTHE
B, NEBROHEESE.



BTHEERE—f (RSN SRRETERERNEF (HEFIRET)
MERSMTER SR RETHEETERRKEE L EY, FHEBEHMZ S
TorE. 2ENEURRAE, BEMIERHRE. RREBVWTHESLRELSE
ZLIHEEME, URBBENFERST/\RERSNERKE. BTNAETERE
RARIDEHNARTFARETURERE SV E.

BRER=MERSEFR, TAERMEE. HATETE. RELEUHIBER
AEE. plnEEHLRGERE, UBREMBFERER, SEaAERSFH NOy
MBr; BEMANERESHT/\RE, UETHETR LoBSKERIR.

1.13. BFaiEmiia

BRFEFRUGYN S EITREAITUETERNE. 2VHETFHTES
WMEFRE. X HEE. RFERRSSEFRRFAESERRETE; FTHETS
B, EEFEBEHAZTRGERA— S REFERLREEBIMTTE, MARDH.
HEST. EESVEMHEES. RFUESHHEEFORE, RETMERNST
FRYFHESFALE, BHAFUTRA.

(D) ZirtE 7 ERAREM AR SREBEHR I, SER—MES A
BRI S EEF . BFEEER 7#HELHEF (F. CI'. NOy. Br. NOj.\
SO\ POS) 6 MERMETF (Li's Na' K' Mg¥. Ca¥. NH,") M4 et
B35/ F 10 min. NRAES BN LR LFHEE LR EF 24 RFE 3 min.

(2) REEEEFRIEMTHRELRRZ ng/L-mgL. #F 50 uL, 5% LAEF
HIRI R 10 pg/L LAF o B & RS BUE S S B M A, AR xS,
B RS TEESTF T PFAMNBLAK, BHRATES ngL &.

(3) EHEMFEFEEEMITH. BHHREFHSEEE T EETEREE
Mo BEERRNERE. —ERERERE N EILRBEFRIIELN, FIEMTS
HHBRUFESWENE BRI, 2 20380 ol R4t & R 8UF AT 1R i i
—EYFHTFR. ARSRNSEN, THNHBEASENEFHRETASTIERT
HERR

(4) AR EMEFUED IC KAITFREE. RFREENEERS, &
TR RGBT LR FEBERET R A I 10 B LB FHR T
AREH, MERBIKELATHHEEFRABRGR. A5, BFEENITEHRLNL
WA 2-3 MES, B RNERBIRERAZERANET.

(5) BFaisEnRe sy, AEREEHNBREHIRTEER. ICT ZFH
KL/ _CHRRAYIEN, 5 HPLC AIMEERERAL, XM ERRERR. &
BWAERZM. EEAEERRNETRRE, REF 100%REIHEFME pH (1-14)
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BRSNS EFEEE LT,
1.14. BFRi%ERN SIS

BTaE (0 fEA—MEHHARANNE M HE, FRNESRNANE
FANANZMAR, B, ENAEEAEREENY. RRAMTY T, &
FRUS, £YEFEEANTR.

IC BRSSP MR B F B AR EE NN R IR AT
SN GEIERREHSTERH. HEFHEE. EEMT. SIKASR. FAMH
FAKEREDHEFHE. AEFOMNE, WF. CI. NOy. Bry N0\ HPOS, SO
ZABFA LY Nat's K's Mg”, Ca"SMEF, XEEFAAE 10 min £HTHRIE
5. BRNREASSUSNIES ZHEFRIEHTRIAMNE, SHEAEMRL,
BFEEESME SRR SR,

EERTHNAERZEREATNE, #ZAMIKE, SR —EEBWS
FRIEENANEZATERRTRZ—, SHEEHAINHERL, 1IC EHREMAR
R ELHS, HRTLEREE, HESENT I ESAKERHMEET. BHR.
BB R . FERTERAIAE, BRECE55RT 1994-1998 &R FTH
HETF. £BETF. BEULEY. FHR. VEABRELEY. BEEHNIC 4.

T, BTV PHNAE FEETHTE ¥ 2AEF. BARSEME
FEBMTEREOFEE. BHEN—FFEEhE, BT RAE=LETE
E, Fl, BFIAEZRREERLGENTIRY, HENSBETWHE. BNR
SEERIEEAN BB NEFHEEEAF N EW, RERDBEA KNS
KF#EE, RENHAETFAEMEEHESEEAR, FMRERNEA LRNEREE
9.

EAEYEFHRAPONAEEYEZNLT, IC HNALTIRRE. EEMAL
BEARMER, SLQEETRNBUAMER, IC EETHTML, WERNRET
HAEFARETEY, uEAEARHARNS B, SRR LERE S ER
WGBS BT TRE, XEOEIRE T B MR- 5 T i B # AT M7 i s
FERMFIRM,

1.2. ¥ EMHBIESNAE

ERG. EVESTE, BREMTEERERZMMRA. ERRNNH A, CF
HEBMEN ANERRAEER L RAGTENSHLEB TRIEGXNANZ 2.
BEMSHT KA HPLC, SMBIEMARALEN EEHIT . METRHRE
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EENATHEEIEEEZEL, ERNBAETTUSEESPEHCESFHEIDHN
Fit. FTEMELRARRREIE G SRR EERERLH.

HPLC ¥ WangLing % AP1Dh &5 R B A0BAR €2 - S SMRIIVE (HPLC-UV)
KPHME=8 (E3), #E—8 (E2), & (E1), KZE (P) #4TT#KM; WangShu
2 NGS5 % T KNS ST R R 77 R DL HPLC-UV B B2 T A A &
HREMEE; Jadwiga Piwowarska 2 AL B0 @k B4k % 7% (HPLC-ED)
W fiE T 8 M B EARILR U Y; David Matejicek % AU HPLC-MS/MS 1%
WETRRFRD PR, B8, =8, §H, REERARKLES; Wang
Shuo % A"IPA7E4: SPE-HPLC M TR S % Chuande Zhao!ZA B A
RS FENB RGP AL SPE-HPLC AREN B THE=/E, 8B, BRMCKHE
[

GC ¥: Sadao Nakamura ")) GC-MS-NICI 5 FAL 22 s B Al T 1K & 170-
METRE, 17-MERE, MR, ZREE"EIRIBE=EE; Migaku Kawaguchi®LUH R AT
AR (SBSE) BiMt (TD) KBUERARN TR E T KPHEAT SRR
KRR EMER (ED, 17-8 28 (E2) 17 %,

HAh 5% Lun Wang 22U T—FfshE b E Rt (FI-CL) T3l #E i
EAYMERKFHBERFE; J. Pearson Z AP REEE FILFERIE (SPR)
AHTHESE: Lin Xiangqin® & T SBERAKEBHHRE (PYMWNT/GCE) RB
e THEZRE. HEENE=,

1.3. BIESTAIRTAES %

P KRR, W BRI MR BRI RN T2 THEE B —T0
EENITE. ZERXRADNERRTHBTRNIR SR, BEAZER (solid phase
extraction fEjFK SPE) M /\+EAH HK R R A — T iy iR B ZE AR VA (5 i R 45
BRBERAOFRIGCEZAR. TEERETHRRNOE, BMERNTDIE D RE
HRERTH. RERURBENEN.

SPE AR THREMCEEL, RAGHEMRNE, EEEIERK A RHET
BEE, 2E, 4. SEBENEANYEERIRE, B EIELME -
BEEEGRE. BRRREERNTERERTETRMA, RELPEMODE,
HIEREBENMERR, REROBMREFRERBENYIR, NEDHEs
B UMK EN HE . H—FERTERESRERMTHRAR, MBI 5RR
i SE RIRRMRRAGERYR BERSEREREEEERENIR. HHaf
R BBEMEEFERRH S5 BAERF AN EREENTE. R
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BT LA TEE F: KREFOEEERN (EZE R ERYROEFHERAD:
REMENRHEERNHNENIBREE. ARE (G), —FHEN_EIXHE,
RAFBEANLRERAE TERORNER: HERFEASTHRUR, © BTk
RAGKRAR TASHRRMEEE. CHERENLENDESR, HRILE G
WUBRERR, EYWERSSHLEINTAS ). 6 MRHILESET OB
ML, KEFKEH AR T RAALIERREM Bir 5T, HicdEiktt, RUHEEZRE
THEYI R RE G BRI, RHEN TEHFEHNY A B o-n LHEA
A SRFIRIRIHER . Lin A LIPS R ABGEN0 Hummers 7614 T AR BH, #
RKEHERENAREHET G HAGHEREERTT RHEENTR, KET
G LARMIBIHERE. Chen R Zout 5 AR AR 1 EHMEEIN G REFEX 6
MERARANRNAFRTHEBLMR O EERS, KAETF 6 WANLKRE
PHFEBRRETITEIM G 2R n-n LTI .

14, ENEEERMEERRAR

IC RETFHY RS RAEESE. FUREH IC SLA FIREKRE, Hhiml. K=&
MPERSRWER S, BIUETEBENEEOINTE, BRI THET
MRREGE, BESZER, FBEERREL NTHAERUMNERRLBAFE
ERX.

KEBZERUTEEEARUBACENTHAL. BEHALNRNSaEER
S Bt Bk, CHRERIIRR. BUERNE. RIRERT LR R EEEE
MRBEBRIBUCAZIIRE], RN ERATUREESEE, ROFEROLE, ¥F
RERBOREE, EMRER. AN TEROERERLC-MS BRELHNITLE

- SB. WM A (BPA) HFHEERBE, TS ERIE (ED) #ll. LC-ED

ELFREMKGI & RTH BPA, MHRE T 5L REE. GCWEHEET
BRRTAEN, EMTHRESENZ RN, TAFETELRANSGAEE. BFAa
EEHLERMET EMLE, FTRARAKXESAIIER, BASBERTE, Ml
BHER, RNREREMMT TS KFNTE. AXFRTEFREERNEE
RUF k. AXFERENRIHAAR.

AN EEFAARBENEH

— BTRERNEYLRNE STRATHEFHEWHA;

= BT GIEEERE RS E P R

=, BT EEENEA=R T RE TS EAENR;

W, EARREER-E T A ER TR AL S & P A,



BB TFERIRKIEY RN E SMRAKPHETHEWHR

FTE BFREELANEPEENEBHEK
F S FRIZ AR

-t

2.1. BY

i

VERRRNEERLHEE, LILENASMABERIIBE AR IREML
o) 2K 3 E%MO%EA%ﬁQHkR¢HME%%%M,%ﬁﬁ%%ﬁkk
BAMEALZER, BRTSER. BRIARNARERESR, HPARTFHE
MBK, MRS, WHRE. &, SHWIERRTE RERTERTHARRE
Bk, SPLRRR, REFAMAREZTEE, BEAZITHEREKERE,
ERWAKAG SRR, TRKARNZUNESMARRREHEE.

EER, BTEEEPERERNFBETZNA, B —FMIFTHE MNRE
PHHRES FAEFH R E F) EXHERKF R AR . B 5L F &30 5
FK. AP, TR RPN, KR RER R D B e R E A
LHEMASEHRE. P. Chandra Mouli S AP R T B AFRRENSEEE
WHRKRERWEAR, SREH, ZHXFEKTRERS B TEFPRNER
W, BN T P K P B R IR ARG R A EMAEA A B R & . Miao-Ching Cheng
S ANPHRE T R & B X K P AT E AL R W, AR RS REN
EMRESURETHESENENER. THESACHAET QM8 Ut
KEAPEERAETFHITTIUE, RAFGHIREERBZTHEEM, PEBERXE
KAmEEES. FEEPIUZFERN THAEKTHEABLYRERR, Tk
TEMEEFETHTHEREREN AR RN SHENA BT B EE.

201043 H20 H, ZHHE. HR—HYPLBRESHOEMN, FREBTEHERE
REEFLERS, HBEHATRERS. FHARTRAEENTEK, RAETE
ENEEER TR, BEITERKWERRIERKSE B ERAFHAEFHTHL
MREREX LT, BRERANBHRRERNEERRENK, FHTHAYE
RRANAXBEAFERSNRERAEWE, LR B E#HKKRIF RS 1R U
ERGHZESRENERHUERNTH.
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2.2. KWERS

22.1. TRMNBREIEFH

PIC-10 2 E FRIEMN(FHECHUHEFRAT): NI-SA-4A (250 mmX 4.6 mmid.)
MEFLEHE (FRECERME), HLE Metrosep Asupp 5 (150 mm X 4.0 mm i.d.).
H A TSK gel super IC-AZ (150 mmX 4.6 mm i.d.)s HZ Shodex IC SI-52 4E (250 mm
X4.0mmid.) FIEFHEH,; EH%A MODEL QT-330 (F&HILNBREERAF)
FBFRIEE: HW2000 i THEL (BT ERGERAT), BEEkEERS (LEH
FHEENSEARAT); AKTF LERBESFHRFERAT); 0.45um KHEHFLIE
B (MR ).

FBIAEH4 2.0 mmol/L Na,COs ¥ ; & 0.8 mL/min, % ¥EME ; Shodex IC SI-52 4E
(250 mm X 4.0 mm i.d.) m%‘%@%&; HERM; MHEERN 60 mA; HilE 45C;
HEEE 200 uL; SMFEEUERRER.

222, i&XF

A, BRMN. WHERY (R, RETRERLERFFEFL). FAH.
WEH. BRY (RARH, RETHERLEZRAFERAT). WM (g, Ki
WHAERAUTIHAR) . KREAH (O, LERELFRFNERAT). LRH
KA E 18.0 MQeem BIE T F K.

223. HRXESRKRE

D em e AR, KEE 6 HlAKER: 3 A 25 BREDLEEBRK=1

(iefE Al, A2, A3), HEWER 5 KEKEZE=H (B-F). BRENFTETKELZ

0.45um FAFLIEREITIE, WEIFHRAS Al, A2, A3, B1,B2, B3, *+- F1,F2,F3, Tukf+
4CHRIE.

23. &R 5i1ie
23.1. BIEHREE

AE 6 MABEFHREERBERE, FAXS BRSNS TS,
P T 4 FEAE 74 B HE NJ-SA-4A. Metrosep A supp 5+ TSK gel super IC-AZ. Shodex



FoEETELENEYLENFIHRAKTHE T HEWER

IC SI-52 4E I BEM R . £ RER, Shodex IC SI-52 4E BR T Re¥ CI's NOy'v NOy'.
SO& 4 HAEF RIFAHES, BT LMRIFHK X KR EH TERE CH,CO0'5 F4+ 5
Fk. HEZHMEEHE, SRRERRERRE MASRRSBXRNTE. 2KES
FNER, BREANMELHELR. ARLEHE: WAPEHEE CH;COORET &
EREHRE. ERBR R T/ MIEEERETKERNRE, Shodex IC SI-52 4E i
HRBHILEFR, TEHSBE#ESTH CH;CO05F.

232, MHEKRE. REREEBEEE

EHEAGENREREEFNE T AEENE R E. NayCOs BHR Shodex IC
SI-52 4E 5% FIRVRER, i3 B3R Na,COs MR, BT IR /S R 5 B AR e o
EL# T NayCOs ARIKRE (1.84 2.0 2.2, 2.4, 3.0 F1 3.6 mmol/L) £&/4F Shodex IC SI-52
4E I EMR. % NaCO; IREBER, CH3COO'S FHMAEEAR; KRERN, 2
BB AK. 24 NayCOs #E A 2.0 mmol/L B ZFE FREAZIBFHNHE.

L1 2.0 mmol-L"'Na,CO; ¥t HEMESH% 0.6, 0.7, 0.8, 0.9 mL/min i}
HEREFAMERSERNER. SRR, FE DS EREEK: TEXT 0.8
mL/min B}, #5545 &5 B4 B B IR AAE IR 3 , SE30 SPIE #EAUE 4 0.8 mL/min.

AL, HRAZE (40, 45, 50, 55C) HEFHLEEREHENEW,
LK A Shodex IC SI-52 4F A # IR E 45°C.

233, HERIERE

fELREEMEIEEHT, BUMERSHRER, i E-WE 2.1 fir. a8
AR, HEEEHT, 6 MPEFIERRL.
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Fig. 2.1 Chromatogram of reference substance solution of 6 anions
- - . - . 2-
1.F: 2.CH;COO; 3.CI; 4.NO;; 5.NOs: 6.S0.% (CF: Ci3c00 : Cnoz°C aC nos® Csos =

3:4:6:1:10:40, C,, =1.2 mg/L)

23.4. BIAAIE. ZMHTEEFKEHR

AL EEFTEMT, ¥ 5 BERETFHEE 6 MRETHRERERIIBRE
— i, DURTRIRBE A BRALHR, MR A YAAAT, IR M2k, LA 3 i MeLh (SIN=3)
HHEEE TR, FEREETE. Stal. HXREMRHRILE 2.1,
21 KHEHE. REEE. HXREARHR

Table 2.1 Linear regression equations, linear ranges, corelative coefficient and detection limits

of the method
Anions Linear regression Linear ranges Correlative Detection limit

(c/mg/L) coefficient (c¢/mg/L)
F Y=9.950 C - 0.0912 0.01-50.00 0.9969 0.009
CH;COO Y=4.179 C+0.395 0.10-20.00 0.9962 0.047
Ccr Y=6.956 C-0.314 0.05-100.00 0.9989 0.016
NOy Y=3.327C+0.143 0.20-50.00 0.9989 0.035
NOy Y=13.362 C +0.188 0.10-50.00 0.9982 0.053
SO* Y=6.122C-5.677 0.10-100.00 0.9988 0.063

fa: Y HEEBR (x10°), CHEMYRE (mg/L)
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235 BEELR

%E%ﬂtﬁ‘&‘]?ﬁ%bﬂﬁi"ﬁ“%&, A S K, EERER. SRRY, 6 HRETH
fRETESE] () FUEER (A) KERIRERE (RSD) B, ERAK 22,

R22 FENEE
Table 2.2 Precision of the method (n=5)

Anions RSDt (%) RSD, (%)
F 0.24 1.23
CH3COO 0.80 3.29
Cr 0.35 1.19
NOy 0.47 0.99
NO;y 0.66 1.21
SO~ 0.10 1.65

2.4. LhRERA TR R ELLE
TR AR LM TR REFN 6 RS 045 um FLIERE T 8 5 BB HEE, 4
FBRAKT 6 MEEFHEE, SRENE23.

AT ERVHE SRR EREL, R 2 0L R BRSERRAE @ o R 2R I B AR N R 2T
PR MRTTER W, FAVEAT T IFE R LR . VDR RE HRK T hidx
Bkl Ry, SHAETRFOmRERRE 97.2-102.1%, HHSFETT.

23 RRMESERREIE

Table 2.3 Determination results of samples and recovery

Mean value of sandstorm Mean value of rainwater

Anions Recovery (%)
rainwater (c/mg/L) (c/mg/L)
F 1.37 0.52 98.8
CH;CO0 3.83 4,08 99.2
Cr 23.93 2.10 99.5
NOy 0.53 0.24 97.2
NOy 113.40 12.29 99.0

SO.” 147.40 14.50 102.1

10
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2.5. Wit

25.1. E8HHERKPBEEFRKEFERN

ERTRATHAEFARBE, FEHX F. CH;CO0\ NOy. NO;y. CI'y SO6
F, MR 3 ATUEH B ERKRETFESREKNIF A S04>NOs> CH;CO0™> CI>
F>NO;, SO/ REGHRATRIEET, FHKE 1450mgL, SEREFREN
43.0%; HKZNO;y, FIRER 1229 mg/L, HHEHEIH 36.4%.

252, WL REBMBTEHRKTL

5F 5T HERKMAL, PLRENREKABFHERERL, BEETHEE,
SO/ MMEREHHHKFREIEET, SEEX 14740 mgL; HEMRETFREMLE
EFAZ 50.8%, NO;WRE R 113.40 mg/L, LBl 39.0%. ZWRREM, SO NOs.
CI3 MM MKREEEIMEANEFEERIHERKFSEN 10 5EA; XAtk
RAFEF. NO, B FHEEHERKTEEN 2 FER; FHNER CH:;COOEER
UWAHE, SIS APYBINENREERE = THEERNL BT,

253. RESHRENX

R PAENRRIEREEAXIARESURALTIYX, THEEENERS
RAMROTURFRYR. FHll. HR—HPLR, BIEFETVX EFE5Y 0
EHEEAFETH LS, BRPWIET LT EERBRRAS, ERINEENAS
WM, WTIRKEWE T BEKA R,

2.6. KENGE

ATHEUBTRBBEENEDLRENRKTHEFEE, FERREA, 4
PERR, HHTE. AFADERRINTFETRKTHETESROZWIRGETT
FHE, AHARARSHEORERUAENRR KX IAENRBREESSRE
R E X RIBH T HR KA.

11



BZEETFORIGEAEMAnEREETHIER

FZE BT GIEAEMIIMEMEEPRINT
H

3.1. BiS

TR EFTATRDO &Y, SABFRRREZLENAR. A, —&
B AR AR (kAd) BAZRRRT, QKRR ETpLlE.
AERMEEA =ZFRE: —RTKEFHHRKEFYRER. EEORIK. BX (&
A SEFEEMTI. #REE/EMM, BLERPTEMH Km0k X than. 8
EHT A IGMA RO HEIEH KM ZREREA. BAR. BT URRS
JErE i B =R REMIER G CEAR &P K METE R E R M AT,
FEHFREmEES., K2ERRE, NAESRE. BFY, LIHENEYR. B
®3, BT SE-MNEEEYR-AHESR, OKHRATEE, mERBEA
REFM@EE. i, BRBNHEENREGLTRITREFRK, FARAES
BEMEFrbd. Bk, BX—FUENEAMEE T EFFHLE.

B BRI 7 R R T 3h v th 8 4 AL SR AR, J R o, S TS, R A AL (PV)
W, Bm@, EEE, RELEYCIES. B SREAERN— eI,
EARAERZGREMTERRERES, FAERET. BMEVERR, REEZR
SRFMARK R, REFRAKRF, URZIBFEND =L B AT RS
HRIFEAH. PV, MEALESHENTEENREEREEX, WEdEhETE
A, ERREET, WELEMERREENERRENETE. BERMKN
ArEMd, SEMERH LA, RETEENH EERNS, —ERE LT
Vi R, BRI, i SRR T R R IR L 20% L)
b Rea , E AR SR A EE TR T R S R I B 7E 10% B b

SCERIRES, K A I T AR UK B R B R, LU T LR MR
BREMKHTFHRERRIFYT. LEBEPALDHBTREFEEEgmERT
REEMHETHARTE. £TH, AATESEFALEATESNRAH, Eds
PrmfE T R T8 B R KA BN T B R0,
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3.2. LWES

3.2.1. IR

PIC-10 BB F i (FHEBEMRAT); 8B MODEL QT-330 (¥ &4
AR EERAT) HSRAME, HW2000 £ TIEE (EETEREERAT);
BEREEE(LENSEBFNRERAR); AR FULRBRESRTRFEERAT).

3.2.2. i&F

FAL. R, UMW (R, RETRERLZARFIFRPO). KA.
RO, BRA (Mg, REWHERLEIFFERAT). HRM (R4, K
WRERAUCIHRA) BREAH (S04, LERERFIAAERAT). HmEE

(Hrdd, RATEFRAULITEBRAT). LRAKAEMEE 18.0 MQeem HEET
Ko BT HIRE S FIABAK AEHRERTE 0.45 pm T ¥EREITvE (B TR EHE ).

3.23. BIELH

B E A NJ-SA4A (250 mmX4.6 mm id) FEFAERE (FHEREMD,
ZHENEHSRUESEINERLLNAEF. A3MHEA 2.0 mmol/LNaCOs+1.8
mmol/LNaHCO; ##; & 1.0 mL/min, FEVEAL; HIRM; MEIBEHRA 40 mA;
B 45°C; HHE 200uL; SMFEUIBERER.

3.24. HARIHI&E

W BIA . FUEE MR R e AEEm. KEH, 5 4 4R,
BARMERER 2 4 5SmL, 2-5H 10 mL 28 F/KEFI, X 10mL £ & F/K+10mL
B, BAERGENE Smin J5, HESBEIUKHERZ 25mL, #KKELH
H. CI8 HA 0.22um M55 AT

33. ER5i1e

3.3.1. BRIEEAML

Na,CO; 1 NaHCO; BB EN B FR Gl EE AMEBK. WEdd®
Na,CO; F1 NaHCO; B3R L6l S B B AN FR) 38 FE AR EE . 45 R R, NayCOs IRE R
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FEEBTRMRERmEREET R

MESBEFHEET . BLHEL 2.0 mmol/L Na;COs+1.8 mmol/L NaHCO; 1B & #k
PeEHYED, WEN 1.0 mL/min B REMRERM. BEFEFREENE 3.1 B
i

60
] cr

30 Noz' ) NOS' 804
1 Br
20+ F

104

conductivity/mv

2204

.30

IIIIIIIIIIIIIIIIIIIII

2 0 2 4 6 8 10 12 14 18 18 20
time/min

31 RERRNETARE
Fig. 3.1 Chromatogram of reference substance solution

Cpt €t Cuo2*CariCrost Csoq™ 2:5:10:15:15:15, C =0.2 mg/L

3.3.2. HmBEThE

ZREMERRYER, ENENAERIESBRENAE, HEHHSHE
Bk, hEKEEESES, AERESTNENYRNESBRE. RIVER C18 /1
H EAR R B A BB KA. BARREND: MREI 4 FHfES SmL £&40, R
F 10 mL £EF/K+10 mL AHEBRER, &FRGERD Smin, HESEEIUKAE
AE25 mL, KKEDTHHE. CI18 M 0.22 pm HEBFEH BT B32 ik
EF W IUFHEERCERERRA.

C18 1 H EMAERAEM A 3 mL FEEM 3 mL BAKEK.
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F S RFBLFAR I

B 3.2 2 BURBIMURMAES, NEZARKA: Wi, B4, S, k.
b A EEKEUA B S MR, 764, S, v
Fig. 3.2 a. Picture of four oil samples: frying oil, peanut oil, swill oil and soybean oil; b. Frying
oil, peanut oil, swill oil and soybean oil treated with petroleum

3.3.3. FiEERMIEN

FEWRIE 0.01~100 mg/L AN, AHl—FFIF, CI, Br, NOy, NOy, SO iR
EX R EH, KR 3.3, YHI A AT, SR ST 3 K, BUEY
. UUBRERE C (mg/L) AR, LAGWREEAX RS Y A9 kR, ekt
BT, BEATIRRERGHRERLEIELNF THRFNENXR, SRR
300 HAAHRU=FERERIHE (SN=3).

R31 KHETE. KEBEARHR

Table 3.1 Linear regression equations, linear ranges, corelative coefficient and detection limits

of the method
Anio Linear Correlative Detection limit
Linear regression
ns ranges (mg/L) coefficient (mg/L)

F Y=9.950 C-0.0912 0.01~50.00 0.9969 0.009

cr Y=6.956 C-0.314 0.05~100.00 0.9989 0.016

Br Y=2.554C-0.117 0.20~50.00 0.9983 0.060
NOy Y=3.327C+0.143 0.20~50.00 0.9989 0.035
NO; Y=3.362C+0.188 0.10~50.00 0.9982 0.053
SO/ Y=6.122C-5.677 0.10~100.00 0.9988 0.063

AR T HEREERE, BARERSER 7T RELEFEMT. FTANSERSITE 3.2,
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R 3.2 HEREE
Table 3.2 Precision of the method and recovery of anions (n=7)

Anions RSD; (%) RSD, (%) Recovery (%)

F 0.24 1.23 98.8

cr 0.35 1.19 99.5

Br 0.33 0.97 98.9
NO; 0.47 0.99 97.2
NOy 0.66 1.21 99.0
SO 0.10 1.65 102.1

3.4. TEREER O

MEHBERT 4 B AR RIETRIDHT. XEHRNATLEMI T TEE L
R MR T RIE. B33 ZRERHmESTREFAEAE.

------- peanut oil
— - ~frying oil
-« = soybean oil
— swill oil

conductivity/mv

33 UL B A T AN

Fig. 3.3 Chromatogram of anions in four oil samples

MEFTTLE BIE 4 (peanut oil soybean oil) EE L “FiE”, BFHEM
SEHBD A BELRPEBFIRMERER 3.3 PLHH . FUERFIHA M (frying oil,
swill oil) 35 Brivt, HFIEFREMAM FRAMRHRE, TEEEHAEFRE
i 2-3 £, BRI RBR G ELE—ANRIE.
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R33MERTHARTRNSGR
Table 3.3 Comparison of anions concentration in oil samples (n = 3)
Anions soybean peanut swill frying
oil(ug/mL) oil(pg/mL) oil(ug/mL) oil(pg/mL)

F 0.841 0.857 1.532 0.667
cr 0.963 0.897 2.100 1.558
NOy ND ND ND ND
Br ND ND 8.901 2.262
NOy 0.198 0.205 0.390 0.588
SO 1.231 1.137 1.676 1.847
c::::almlr;zzn 3.233 3.09 14.599 6922

¥ b: ND: not detected.

TETE A 2 BB AR 1%, 2.5%, 10%, 25%, 50% (RENH), 4
MR R B AEMM RS, tF 10 48R, SEEHPBASE 25%
Moguhet, NETERERSTTHEMNMNES Brivfitis, B3 1% TE#HITEH,
BK A L& AMERT BragfR e, WiBZT g,

= = pure swill oil
—2.5% swill oil
cr — 25% swill oil

conductivity/mv
8

B 3.4 SRS BB 2.5%, 25%HVAmRI1EA ek E

Fig.3.4 Chromatogram of pure swill oil, 2.5%and 25% swill oil mixed with peanut oil samples
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3.5. ARG

AIMTAEREH T —AMERA. BE. RERMMLAHGTIE, BT HmeE R
HETHARSERBHARTBAMNM. BTAEEER, tigmdmhh—
R Br, MaWMEAEYmARRE, S TR KRR G RERA
%n%IE#Tﬁﬁﬁiﬁ,ﬂﬁﬂ%%&TUﬁ%%ﬁﬁ%M%%ﬁ%%ﬂﬂmm
. AL AEL S mEFN MBI ERAE S ETEEAN (BB EERN
BRE) » ITUSEARSHA A & A o R BB 2 i
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FOE BFEIELNEKRPEETR
EHENMR

4.1. 318

REANGTLROUBTRZ — NASEEEZNERIRE, RFERE
BOARH S NMENEBRTERENSEH 1.0-1.5mg. FRARE, 5HFHGEE
MER: EUBRALE, W5IRETE. BETETERRART, EEHARE
i, EERLSRAFTHMNERAERN. RTECERANRERLERTEN S
fERmz— BAER. KESHEZASMUBEBEE RAYN (2EE SN
BriE AL (2004-2010 5F) ) FIRELABEEFR, BE 2003 FR, RERTHE LK
HEE, R EEEHERS, BETHE BB EIKIRK, HYRBRER

RBAUKEMKAAE, 155 ULBEANSRREAFRER 3.5 my

A*H), BRTRETSERGEMEAARAZEPIHEG— N EERE.
AETRUNTERASH, SF-BRED., RETERERE, (e
HOU%, BT EEER 20 A 70 FREBERN EEH TR E BT o —F
ik, RRTHETH#EARRE. RE. Retta. BE0F. #asE
8. TRNMTEASTERUMS, EREREMT, Yy &

BRGR MOACI R EEMFELBEENA, TAHNEF6E
EHRZAEIEAE TS UETFRBENERETFARAHE, &
TR, LR, ERNY, BlER, THETURESBETHAENTHR.
WIRTARR S FK= S @#T T KERRR, @IRAGTEHE. B ERYX
|ONESE, BT A RRBE. Mgt RE. BRI PRETH
WETTE.

4.2. KWEH

42.1. LB 5RHT

Dinex-500 BYB 7 (BEAF); IonPacAS19. ASI1. AS7. ASI5 &
AS11-HC (250 mmx4.6 mm i.d.) IS 2EH; SSRNE, G TES; &
FERIELCE: MTRT: 0.22 um KL IR,

FEMAH READ, TRAKNHEE 18.0 MQeem BIEEF K.
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FENERTERZNE KT RABTIETENGA

422, BIERHE

HEhA R 20 mM NaOH %W ; ##E 1.0 mL/min, £ ¥l ; Dionex AS15 (250
mmx4,0mmid.) FEFEEE; BRI, WEERD S0mA; BHEE 25 L,
AMRELIERBRE &,

4.23. HRLE

HREFSETK, TCARLKERRIGE, BEKIETINRIEIGERE .
BERITEEMAK 10 mL, AR 6min, B O, B 0.22 pm KHEMFLuER
TIEHREDHT

43. Ritie

43.1. DELHREE

TRER B 7 I %

WMLE T @A, daid, AR FENERNE (2-15 min) KRR
mE 4.1, BERTRINESRERRMEZ. 5REHA, 76 min RFEE R A1
m, FESEM, Y 6mn, FEEARE, FHhERINIEN 6 min.

0.80
075
070
065
060
055
050 ——_a
0.45 S
© 040
& 035
030
025
020
015
0.10
0.05
0.00 +—r—oy—r - ————r——
2 4 6 8 10 12 14 16
t/min
4.1 BB R SIRE X R R

Fig.4.1 Curve of extraction time and density
IR
BT I R R A — K FENREE, BESE, RRT AS9,
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AS11. AS7. AS15 1 AS11-HC E4HTHMERE, K3 ASIS LS
MERLE, TiHuERD>, HEH ASIS 2.

4.3.2. LMTEE RARTIBR

AT ARG R ZETEE, BEH1T 0.02, 0.05, 0.1, 0.2, 0.5, 1.0 pg/mL
FIRE IR, AT BB AL B 1T [BA A 2: A=0.00034C+0.4649,
HXE$1=09999. E 42 hEEFHRRETEfL.

“"‘F’HW Extnyl D

04004

0200

A VAL Fuli s v e e I P
% oM a0 o0 o®  om  om  om o B 1% 12

4.2 BETRERE T et 4%
Fig.4.2 Standard curve of F

4.3.3. MtREME R FEEE T8

LBEEEHERTRMERN 0.5 mgkg. 2.0mgke i, RMBEELE, B MR
I 10 RFATINE . BEEHE S INFREIEZE 89.8-92.5%2 7], HIX RN
ETE 3.1-5.4%. B T ARV KT R85 4 SR 28 (R S R R T 8] 4.3 BToR.

[FIRE R i hb B 2 R R A 2, 8060 P B AR FTICR 86.4-91.5%, AXTHR
MR 4.7-5.0%; SERHEE & InbR EIBCR A S FR IR 89.3-92.8%, HIX AR
ETE 2.9-4.5%.
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FENERTRELNEK™HFEATSEHEOMA

AS15 #160 [modified by Admir M2t cD,
0.50+
3 2-28
0.204
1-F-25.247
%w—
-0.20+
-0.50- U T T 1 T T %I_n
2000 2125 225 2375 2500 2625 2750 20.00
HTtmin
zm_gﬁﬁf R +0 5pc [o]h)

-0.50-

-100 T T T T T T "‘I
2000 2128 25 2375 2500 225 2750 2.00
fiymin
20051581 Wie2ep cD
s 2.28)

1.504
1.004
(]
1-F-25.293
0 504
~0.00
-0.504
-1.00- T T T T T T "ﬂTq
2000 2125 225 2875 2600 2625 2790 20.00
Miiimin

B 4.3 RETARRMATREARERRZ AR RE
Fig. 4.3 Chromatograms of different levels of fluoride added and blank samples

=M RRNER KR ERERLE 4.1
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R 4.1 =R R R AT IR EEGR

Table 4.1 Spike recovery results of fluorine in three samples

B B2 mg/ke %10 0.5mg/kg 7n 2.0 mg/kg
L] 0.051 0.499 1.900
k] 0.042 0.471 1.872
g i) 0.038 0.502 1.823

=M RRMNEREMEEREREEE AR 42, RPEIETRL, ik
Bl R B ARE & B RSD B/, BB LA AT MR AT

R 4.2 ZF 5P RET KR ENSR AR B BOR

Table 4.2 Recoveries and precision of fluorine in three samples

IFR(ng/kg) 24 it HAEH

0.5 20 0.5 2.0 0.5 2.0
[BI (%) 89.8 92.5 86.4 91.5 92.8 89.3
RSD (%) (n=3) 54 3.1 4.7 5.0 45 29

4.3.4. ¥R (LOD) RREEHE (LOQ)

ERUNEEITEET, U3 EERESN=3)HELETHRRMRE(LOD)
REffLE (LOQ), 77K 0.02mgkg, 0.076 mgkg.

43.5. FiEWiE

ATTEREEE MBS 3 MRS RBETT 3 MK FHRIERERE
BEELR, £RIEA43.
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FNESFRIEENEAFRTAETIRTENHA

R 4.3 HE. WRTAEMEER Rmb E SRR R R
Table4.3 Recoveries and precision of fluorine in the sample of noodles, beer and soy

sauce

i Noodles Beer Soy Sauce
AnEugke) 1.0 10 0.1 1.0 0.5 50
[EI (%) 99.4 101.8 84.7 97.8 74.4 71.5
RSD (%)(@=3) 35 34 45 30 72 59

44. KBNG

FLBRXAETRE, ERENCEFGT, WA, BN, EaERTH
RETRAT TR, HxrEem., W EME S PR NSITHERE, &R
%, RERE. RE. R RIREER, REESHTE KRELRT
ZRER, BHETHTHERSHERTRETRI.
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FILE BEHEFEN-BFRIEERTEZEN
FL ] U A

51318

BPA [T AT Ik, BEOI{E A& IR RN A ik, ¥
FfEERRELIHER (PVC) MHEAFSS), Kb EM B s AL R
MM ABRFIRE, WEKEE,. ATEREEAE. RAKERS; BEHR
TR TSR RS, mBILPE. B, MEPER. REARSS,
PVC, ATAT &M/ &, A EREMEISYIME, WATEREENREE.
BPA B &Y= MEEEEPH ZHEMH, EXRREE— &G T &5 KERRHE
BPA, R T HXNIEHZI5H,

1993 4, BPA B Xk#REH AEHEZHM RS, MAKRELERERS
F. FERE, BPA FEFHZNRRTHBELE 3%, ABUBAY
4.1-4.8ug/d®, BEY, WEaHmOT, RO 1l pemim U m g,
KPS pe b BPA BEHIRT, BRFTETIEN MG ENEIRMEEE,
BRBAR RN AS AR, Rt g, ZHRERSIRN. BRI,
SRAMRMCRN T A 0 25 DR B A R U AR T B FA 2 B MR B, R B4 A T
DB, oLt E, FREREMREE, BMsEHE. AXTE
I RER LC-MS MHFEEEMATLE SR, BPA 5 THEERMBZE, L
BALEERTIZE (ED) R#ll. LC-ED ELHMER RN & AP BPA, H
RETEREMHENREE. RUER, EREREFAE ICED NATAHK
PR

AREUHRFOYER, ERSTTART B RBE BONATR. 5%,
G EHBEANLRER, HMAFERKNRIER; KK, GHEKETFATHY
B, 3 n BFHMARNGKREEREE FHERFTHFELRYRMIERED R
M SXERG iR, GUERERRE, TNATEMBERLAENELER; &,
GHIZEHELZH, BRCATUESFEMNETEREEAMEN G, EF
MF GRS ZNA. XEHRE G Bh—FE RO E R (SPE) W#E
AT &REAPEEDIT.

BT BPA MV REH T ZXE, FULERY—MEATENTEHES
mZERWUF R ATEUBTHENARGEARETOHRTLAE, K85
BEMEEEENRMAE, UL IC-ED HiE#, @it S ¥ LA BPA
HImaIR, 2 T e FLE A H) BPA S EE R,
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FRERAER-ATEIEERZEER AT NG A

5.2. KRS

5.2.1. RFIFNIL S

BPA IR EEE, FRAEMEEBEL 100 mM NaOH ¥ % # & A
0.10mg/mL, 4'C¥3#; HPLC 4ifE (99.9+%) HFEE. ZHEMAEYAEE SK
WEERFTEF=; NaOH (99+%) W H Merck Germany A#]; Milli-Q /KiEE R
4t (Millipore, Bedford, MA, USA).

AR (FREANBAEERAT); K HS0, JEE=ALERAFHER
27]); NaNO; (H#r4, Ll EgFRHFMRAT): KMnO4 (4, ¥
FZFBAFRXEALI ) KEH (04, RETLALERF ) N
K (EEBERNEZFERAT).

BE (DX-500) BFEEN, AH—/ GP50 WU THER, EDA0 HLER
M3 (Pt TEBMR, WHHK SCE S aIR); REE HTS-Z Bah#HES,

522. 8% &M

ke 8% TonPac AS11-HC (4 mmx250 mm); {547: IonPacAG 11 (4
mmx50 mm); FEARAHE: 0.5V, HHFEE: 25ul; WahH: ZHE-K (40:60, viv,
BN A)F 240 mM NaOH & (i34 B), A:B=75%:25%:; % : 1.0 mL/min,
i SHTETE: 20 min; Pt BARE A AT R ED R £ 4K LB LSBT,
EEERE, BT

% Peaknet (5.1) HHRBHEUIRETT. FUEREMMTHE.

5.2.3. EHEKBAS & RH R L ELE

GSPE Hi &
1) EHBHHE

X H Hummers Y51 & 8RR, HKKBS, ¥ SgBUBEM 25 g R
M5 115 mL FRFRIB S8, WHPEEMA 15 gKMnO,, {REF2CLIT#
BRMN1h BREBZE IS CKERM 30 min BFMA 250 mL ZEFK, &
EAZE 98 C, RN 15min &, MERXNBEYHIFBOTREHE. Z8MA
FESECH 30% K O, WK P RR RS ERE, HELSET4E.,
2) EAHEE (GO) KIHl&

¥ ERERERE OBRE KIS HIKRER, F S%HEmtR, BRK%
HERB P, THE, SKEER 0.1 mgmL HEZH, HLUBHLE, B
THEFHAEE, BRNAEERE., BES, TERZIIRY,
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3) G HHl%

B ik GO B 40mL, A 10mL K&HER, FHEET 110CHEA
Fah24h, FRAEZETFKGER, TH. #LETHREN GHE-S0CEHT, 4
HFTFEIF TR 24 b, REH=WHLE G.

4) At

G BMEEHI&ERMER— AN C18 AMERGE, BHEANEE. ¥
SEMB R ABAKBRTRET. B 20 um BRI TE RS, HH
FRE 50 mg GEBREABHERES . R —BHBTF G LHARECE,
3z,

B EdE

EX4Y. RONERR)IRTRSFERYWE LSBT, FHIREE
4CHRITKEE AT

4 FIVERRFREX 3.000 g 455 BRFILL K 0.500 g F93E LR BEA E S0mL B0
&, BN omL Z5E, BRAYWERS Smin, REE 10000 rp/min K& T E
010 8. RERPBEFRE—K, 8HLEBRR, ZEHEHREEET
EWTHCI8. G RTALEME, BANMYREAETENEL, FH 1ml 4 10%Z
FERIKE MR R BT EFR MR, REAZES BRI TR, B
RARSWKTF, A 100mM NaOH BHEAZE | mL, #HHFTAT 0.22 pm HFLE
kA3 IC-ED # . '

C18. G BEMEZERAAEERLTE: £F 3 ml 7, BH 3 mL Kk,
REERATHMLE.

53.4Ri1ie

53.1. A% %K TEM FIE

MBI 5.1 TTUEH G BRRRE, G ERAEMNGES, KUEKHRT
MWIVEKEIHORAE. ARGEREEX LREVN, FREW, BRTHESH
BRSNS H, AROEEERANARNZE.
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FREEAMRER-E T R RIS P A

51 ASMEHRE
Figure 5.1 TEM image of G

53.2.B%RKRA %

B MR —FERERER, CEILHARNES FUR, MEAR. &
Ji. REUEMNFERE IR BEMNTERENNHIEE. RKHFAEZHE
AF B R TIE R R A RO %R 90% U EMEAR. b T REtERE, [/ C18.
GSPE HEM H A= YR Y b 22 .

533. 0 ERIAL

IC-ED RZM RBEFFKBAESN, BARTSHEM, LME BPA 1
el 2 T8 B B K
TR A AR A+

BILT BPA TEARMITERME (g, |, HEK) URERRARNE
BUETI(ZHE . WE)-SEICHIRBIAE R R M. 45 RRH, EREREE
AN LIRS, w7184 00 BPA. B ma R . SUEAL B ) B HE IR BEZE 50-70mM
afEW. X FRE-NaOH A&, ZHE-NaOH kR MAZAHES, BPA WG
HE, BRRE, HTRREIZRE. RES T BPA RIBRIES T, ZHERRMER
il MLUEEFET A ZRREIE RN R AL, B S525HT 500 ng/mL
BPA FRHEHBAE RN RIS A R P R BRI .
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B XERLHARX

1001 @
80+

601

20¢

t»-L---

20 40 60 ) 80 100 120 140
10.001 (b) [l
]
800} !
1]
6.001 :
g 400+ ";
2001
L
20 40 6.0 80 I0.0J 120 14.0
& 5.2BPA #r¥Ef IR

FahH%&LE: (2)30% ZIE-60 mM NaOH; (b) 30% PIM-60 mM NaOH
Fig. 5.2 Chromatogram of a standard solution of BPA (500 ng/mL). Mobile phase conditions:
(a) 30% acetonitrile-60 mM NaOH; (b) 30% acetone-60 mM NaOH

SR LG5 BPA 5 5 WM [B IR R IETHA (X 5.1). BPA HIEiL
WN BT SIA IERA 30% 218 /K i +60 mM S E LI .

# 5.1 BPA ZERRZIE-NaOH M0 LG &4 T N5
Table 5.1 The responses of BPA for different proportion of acetonitrile -NaOH mobile phases

Mobile phase tr(min) Peak area S/N

10-100 mM NaOH - - -
10% acetonitrile in 60 mM NaOH 24.7 8.3x104 494
20% acetonitrile in 60 mM NaOH 15.6 9.2x105 518
30% acetonitrile in 60 mM NaOH 8.0 1.3x106 647
40% acetonitrile in 60 mM NaOH 7.3 1.4x106 627

fEc: ED £&fk: Pt TYEEMR; BE: 0.5V;: Cppa=500ng/mL; #i#: 1.0 mL/min

HRERER, TRUWFATHEFHIFRHMIEMELL, BPA ERERLEE
BAFRN, £ 8k EXEFREMBAZERN, MAEHRBRR EDAFTRER
WIRL. Bk, %#E Pt ERATERK.

TRl g
LA EHEE+ 030V, WHRMEIBPA S, BREHREEAESHAEM. 34
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FHEEMAXR-AEFOIEERZHERIAH R TH A

HitRE#E+ 060V, EEBFEHEZAF, FRELIETIRE. £TiH,
KWHRBEREN+0.50V, HIELRE, ERHLT,
SPE HEfiE#

BB MAR AL, GSPE AL C18 BERFHRHME, mESs3, £EA
SR RER G, C18 KR M AL 2 = B9 4§ inkx BPA 500 ng/mL # & B, Xt &,
G HWR ft BPA SR F .

8
1

.

PR TR TUR. W O, -
- B & 5 & B

b~

ettt

'
+ "
L 4 B OB OXE W M W 78 <8 &8 1§ 86 T W8 A8 18 B4

53%5H8: GHERRLEENA TR BPASI0 ng/mL; AE: C18 ERKLHE)G
R4 54z BPA 500 ng/mL #5E
Fig.5.3Left: Chromatogram of milk samples spiked with 500 ng/mL BPA processed by

G SPE: Right: Chromatogram of milk samples spiked with 500 ng/mL BPA processed by
C18 SPE
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BET 10, 50, 500, 1000, 10000 ng/mL — RFIFRAEAKNE BPA 5 &.
BPA HIZ M [EIA 24 y =1177.44x + 7595(R=0.999) [x % BPA HI¥ & (ng/mL),
y RHEEA], LHEE: 5-20000ngmL. S/N=3 #1%&4TF BPA HIRMIE K
Ing/mL,

PR E TR 7 IR, BN R AT, W AR 2 B i iR AR SR HE IR TR
£ 1.7%3] 1.1%2. [8].
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Fig. 5.4 Chromatogram of dairy products samples (a) milk; (b) yoghurt; (c) infant formula
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% 5.2 LMD BPA RIS R
Table 5.2 Assay results of BPA in real samples (n = 3)

Original
Added amount Found Recovery RSD
Samples Ingredient amount
(ng/mL) (ng/mL) (%) (%)
(ng/mL)
20 56 102 3.1
milk BPA 35 120 159 102 3.7
200 233 99 2.1
20 44 96 39
yoghurt BPA 26 120 144 99 43
200 233 103 2.6
20 20 100 2.7
infant
BPA ND 120 112 93 1.7
formula
200 206 103 1.9
53.6. 773 L

% 53X T U4 HER JLE S & M BPA MBHRET B k. wT L
FH, BN HEERRBRANILE S H BPA, EAERE SRR AE
{%#7 LOD.

#53 BREMALFAD BPA RUFERATEX K

Table 5.3 Comparison of analytical performances of the proposed method with the reported

methods in dairy products
LOD Linear range
Methods Recovery (%) RSD (%) Ref
(ng/mL) (ng/mL)
LC-APCI-MS 0.28 97 8.2-114 0.1-100 [69]
GC-MS 0.15 81 5 2-4000 [63]
LC-ESI-MS 0.7 101 5 5-700 [71]
LC-FL 0.11 96.4-100.2 0.9-8.7 0.2-5 [72]
LC-ESI-MS/MS 0.1 86-94 29 1-500 [70]

IC-ED 1 93-103 1.7-4.3 5-20000 This method
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FIR IC-ED Fiknl st M r AL & i+ BPA, HA AR WTARE, B
A X TFHERETE, whiEBe T AR TS EF RN EE
HHRER, SERE. Hob, FRRY, IC-ED o LAH RS R AR
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IC B F 1% (Ion Chromatography)

GC S (Gas Chromatography)

GC-MS S BELA (Gas Chromatography Mass)

HPLC ‘ B ARG E (High Performance Liquid Chromatography)
HPLC-MS WREXA (High Performance Liquid Chromatography mass)
CE FEMEBIK (Capillary Electrophoresis)

RSD X HR#EME (Relatively Standard Deviation)

AEC P FAC#H 514 (Anion Exchange Chromatography)
SPE FZEE (Solid phase Extraction)

BPA XUE A (Bisphenol A)
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