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REREMmRGE/SBERIE - BUGERNasHh
IERASPEXENE
R, TRE, L84, B #H, I B, X)L
(PERERA RPN, L3 100029)

AKSPELEERRE (HCX, X R E) 2ASPELREEIY (Vvoc) B—sa, HhEEE
(CFC) R d it aty, HERSPHREESG", RRPNELERRETERET
AR, HP CFCHTRAERLELR. F5H%. MREEBivbE e . BESRL ., &%
BORSERFAR Y, W ZMATFIL. BYY . REHAMUEALTREFLSHR L, CFC EEAES
AR &, [IEBT=SEYIRE N LU B RIE RIE FIAV A= ; W e RAR L 50 FRIF LM ERK
R, —EHBEE. 1, 1, 1- =825, NEABREE 2RO T ERNAEIERN S, 282
MR ZAERE TN HETYTL .,

BFEAURREMN ASHREHZMFEGRER N HEH, HEERENREENBRESAETLL
SEMFIREN EA" KK CFCATTUBRFREFNREA", SR RAEASBETFRET Rt
SEEBRIMR(UV) BT BIHERRE, HEEEMAZERMEREY ©,

ATHRPREE, BrE2Sa5)TF 1985 4/ 1987 &S HIE T (RiP LS RAM ML) (%
TERRARYFINFRFFIRIGED). (FAFFURBE D) B EBHREBIKEEIZ (CFC) ., Wik,
M RALER % R EFEIREE (ODP) R MHAR A EY I (0DS) I, HMIFBOLEBIME, EXERS
BUTE 1994 1 1996 FEAZILAEF=r B 5 CFC, AR FEREMN 19994 7 A 1 HEKHE CFC A F=FE %
FREETE 1995 ~ 1997 E=4EMERIKFE L, 1F 2010 SEL TRk CFC g 1 1Y, i R AER, &
FRIREEWFRAEFNEROERN, MAFREERNARVTERREEFZEYRSHERA
in 12, R CFC AEF=ffl I RKE , HHMEBREKGE A CFC RS R BLSRNX T, Ei
RARBEASPHERTE 1072~ 10°V - V8], Will+sHME, (B85 CFC ik BEAS LT £ RS
RV, SRFSHT T LB T AN IS FFIAELE ST CFC™ ¥, A X RATER%RAK
YR BT B TR B K SRR YIS BB 14 IRk 45 #E8E R4 (cryo-concentration system CCS) U5,
HEESARRIE - FUE (GC - MS) MHEERE KK HIEER R ABIT THEEMM, CCS #SH
BREHEREM 1~ 5 cm® HEF] 500~ 1 000 ecm®, MK GC-MS H9R R A 10 -SPEZ)] 10 -2 B4k Us),

1 SEISERS

1.1 (U5 EH

SAREIE - FiGE A {2 (HPS890IIGC/5972MSD, Agilent 24 7)) ; K KGR S (ARG
EERK); ANERRERS, BAHERE. FERN=E8BE (722 VERSA 2 8]). 7B (£H Vil
wAE]) . BRAKEMHSE (EEM AT GAST AR . EHMKEAY R (£E NUPRO AF]); A%
REFHIMAE, 11 000 cm® (2 Entech A 8)); WA, A8 0.15m% 1 000 em® F 500 em® St
FREATE8 & — A (AR SGE A7) ; iR (MR 99.999 9% ) . LA (4hBF 99.999 9% ). TO-14
PR (EEE AR Tt NISTIAT, Scott AT IIRAHR).
1.2 HRRE&E

RIREFEA AR RBRAER AERE, LR SIREIL PR S5 A S WFEBST 325 m
SKHENE=Z, RHEOEEMENEER 32m, BHOERE 50m, BMEH/ASTiET—HIME
6.2 mm(P942 4 mm) Y Teflon B HEMIZA LIRS, @i BI04 15 5 Bl = B IS R EIR 2 A S
REENFEHPRT . MR E BTN REN BRI ES (BR, R <358, &

ESWE: ERAR/RERSRRIME (40222202) ; FEBHEB MR E)E TRE A H (KZCX1-SW-01)
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2 h FE—MERST; FREGRER FHRETAN KRR NE AN TS 14 00 REFHF
TRE, IRESEFIEARTFIRE, BAX—HEASIREAREE, L TRERIT, Friear
sl B B X R A AR L B
1.3 ZHREFREGE . SHBEMRENITES

TR GRIRYEHHE RS (cryo-concentration system, CCS) ZEA R34 . K RINRHM =S EE MK
B\ CCS, HIETEVBF (Trap) PAIH RS, EHREKMEERSD No. 0.5 CO,, RGFERIF KRGS
IRBILER I VOC BNIRE BERED (ayofocuss intelligent interface, CF), #E CF H, VOC ¥ BT IR
BREESHEE(COMBMEL 5 om BERN, #—FE/D CCHEFEFER, BETES, BREK
CF FHEE 220 C, FBHELHT VOC B IKALTE He S HMES THABAREL T2, BHHENS
— ¥ 5 FGE A M 8% (mass spectra detector, MSD)ABER, MR BHENIHZE —F )5, FEAN MSD 20,

CCS RGLRAMF . 1B (Trap) ¥R VRIKGEIRE . - 165 C, FEITIREE 180 C, FHREE K 40 T /s
£t ; CFIRGEIBE . BURIREEIREE N - 150 °C, BRIBE R 220 C, FHEEEH 80 C/s; BHSKIA
B.40cm’ mn'; EEEKE.1.6cm® min'; HESKHE 40 cm®+ min

GC &fE: RBOV-1HAE S0 mx0.2 mmx 0.2 pm BIEMERAY; CCHARR=ZZEFFH
B.0C, % 1 min; 10 C - min "' FHEEZEZE 100 C, AE [ min; 5 C - min ~' FHREERE 150
C; 12 C - min "' FHEZE 280 T, 2iB1T 490 mn EHZBHEM 1 P AEHESB . BN
99.995% A E S, £ VIVC 2T 4EFEH) HP-220 Y He Aifbid yE2S4ifk,, AHBEIE 99.999 9% AL,
HIEARETE 241 kPa(0 CBHHEREN 1.6 om® - min), MSD MEMIZIRE R GC =i, & 290 C,

MSD 4. BFURIREN 180 °C; B AR, BFESE (ED, BEEE: 70V, BFHHEBHRE:
2294 V; £F#TEE: 35~ 250 uo
1.4 EUEERHHE
1.4.1 EMSHAE  FARMERLE (NIST8) | bRt R 8 e N E R #TEES . HH
GC - MS FER T — M ARSHLEB —KERZ FRE(E 1)), H5cH NIST bR ST (£7130 000
AR RRIEE) BREARF AN ELEE AT 0% Mk&Y, RESNRELREAHTEHE
AL SR SRS, RSP REMY R RILE AR ZEE) (RT) SHRSP Y BRERIELE KA
WEERE TN S . MBRADSEOREY, NohES R EASRRESHEER
ZBRHBISHS, R ARG ROYFEE. FOHRENBRMEEYSHRIPHBIRMLE
YL EY SRR 90%, RENIE(RT)E DEENT 30 s, EHEERRER 100%,

1
3

Ji | : | e

5.00 10.00 15.00 20.00

t/min

1. FAIE -11; 2. SRR 3. NFEeR
1 BBEFiRE

1.4.2 EBHWFZE BTFEEEGRBESARVRBHS, AT #ENRYEREARIE R
AEEINSTR, BrARASRE BRI E 8. MEMRXRAET, HEREFH—
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523 4% B RM%: KARBUE SRR A MG - OSSR LR b R AU BT

Z Ik BERRRERY TO-14 BRSTE CCS/GC - MS A kTt , BIAETEM& (TEL S 8IEH
4% 20x107° 50x 107°, 70x 10°°, 100x 107°, 200x 10~°, 400x 10°V - VH 6 MEBKFE), kK

BESHEOTR BEREE SR RV R MR R TEE 2 . R 1 I T RIS - 110 ZFF bl s 3 &
YR & B SIEHERE RN R, 18 REIIEE 2> 0.98 HIEXK,

£ 1 EREXRBEIIMR LI

L&Y EH RYEEFHE r? RETE(0° V- V)
FHIE -11 c=2.73x10° A +2.39x 10° 0.999 0~ 400
=F b c=2.55x10' A -0.48 x 10° 0.997 0~ 400
[ ki c=2.53x10' A+ 1.26 x 10° 0.993 0~ 400

* ¢ IRBEQI07° V- V), A: fb SYAHR HYLETE

1.5 ¥NFEEGD

“CCS/ GC - MS R ASPIELAERRE" ATE@E TR MIKEERY, HTHE
BT EML S ERERPHENSE, FNUSRLEBENBIASPRERSS, SR EOREE
RET 10°4L,

B 1 (X B R VR EBOARHE &, BT 7K, HE 7 IR EAIVRHES, B IthRiE R ED
3fERE TR IR

AL, FrRAESH TO-14FRS, IREAR 100x10°V -V, n=6, £2FHETHA CCS/
GC - MS RAME A H - 11, ZF P LM F LG 3 F Rt R AEE

2 ERAENURHR R SR ERZE

kAW EH RHR c/7(10° V-V AR ERE(n = 6)s./%
FFIE -11 8.4 1.2
=5 2.9 7.2
Py FALER 14.6 13.8

2 Z#R5iTiE

AXEETHRBRXSFIFRRXSELAHEGREAERER. FEBN. 20029-24(FX);
2002-12-3( EEB Y H ) ; 2002411 KRFEK); 2003-626(BFHER), 2~ B 50X 4 RSWRA
TAREPEREGREZ BTER, HPEAS - 11 XML, =SB s G
PAALFR

7 16000 1800 ¢ 2002-~-12-3 ] 600
7 500
J i 40(’%
] X
_ 300 3
1 200 <
- <
4 100 \:
—L 0
000 6(1) 1200 1800 0:00 000 G(X) ]200 IS(X) Ow
%) R
——HER - 11 —Ah— =EF5 W FELR ——FHEE - 11 —h— =S - AR
B2 BERIERMCREZ B AL 3 EEISRHERMERRZ AR
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1800 - 4300 1800 - 7 300
160 - 2002-4-11 ] 1600 L 2003-6-26 |
1400 P 250 1400 b 250
~ J x ~ ¢
1200 200 21200 - {200 &
> 1000 ? > 1000 - E
> 500 —1505i S a0l 150 5
S 600 H100< 5 600 - 100 £
S 400 < X 40 1o <
£ 20 ‘{ 0 § 200 02
0 . L 1 0 0 0
0:00 6:00 12:00 18:00 0:00 0:00 6:00 12:00 18:00 0:00
i3 2 B 2
——FEH - 11 —h— =EHRE - IR ——FEH - 11 —h— =PRI YRR
B4 RRRSAER SRR B Al B 5 BARRSIFER R U H 2 Al

2RIER . RANTF 3 GBI RSEL R REN BEAER. NEPRTLER, 3HRRE
# B AR R O RIKER, RRKESNE LB, REN—XEBSEYELMZERR, EE
ERTIk, SBEF, MR, MFIRRNYT#EER, L 8.00 LA LHRE, KERSEHR
HE BT B, FTLIE L4 8:00 £4 3 MUK ERBU/MNEE; BITHF, SIREH,
MRTARE, BEERE—BAE, BRATERBREERT R, L4 12:00 24 3 F e URRIK
BEIRB— KPR EMRIEME, BITHKE, ERE, KASURERE, REBEE, ARTIFR
Wiy 8, TR 18.00 LUSHEE SR RAERK, 3 MR BEH RIH AR — KPR EMBRKE,

SHEESRAZEAHIRBRMBATAER., 2020 F 2AZHEESKREISEK, £
FERNE 0NEEBFRALEER. EFRERE A 2BERBEE, R A3HBAXEZZ, ME/H
Fim/s, K|E-2C~5C, MEPTLUEH 3 HERBEARKENERKEHRLYDER,
HPEHE - 11BN REREXF13902x10°2V -V, ZS8BFKNBNRRIKEN
487.9x10°2Vv -V, XEHETF 12 83 BEEMOEHEGED, MESRAKRBEEEREK, &
AT ERHT 8, SEOELMERFPESKERE.

4RI RIESEREGRBRHETAER, 20024 4 A 11 BREARAAEHEE, T4 17:00
RRAEDE., NEHTLUERERS TREFARNTISRYIEL M EHEEN0, B 3AER
PEEHERE M, FrLIk BEILE 6:00 ~ 800 Z M BLEE, T 17.00 LUS BT KRFIFisRdy &,
3FP R RBHIK B R B TREEE.

5B RSIER RN AALER., 20034 6 A 26 B¥#E, AT 25 BRBEIFEEK,
26 B BNE, L4 10.00 EAEMR, NESTTLLED, b TERTENLIERIENRE, B3
FhEORE 8. 00 &4 LI EFAIREIIE, 10. 00 UGB TRIKEsRIMER, (118 3 MR AUEHIRER
R, R EFIS - 11 (RIEIREE R 332.5x 1072V - V!, Z&PAH 31.3x 1077V - V7, I
1BH 45.4%x 1072V - V-

3 & it

(1) - F HPS890IIGC/5972MSD 15 - H ¥4 Grik G5 HHEE RSBk A BIARBEAT AT, AL HFR A 10 -6 AT
REEE] 102 B2, FEER T ASESPHELERREHTITHN.

(D AERSFEFS - 11, SEPLRM SRR B A CERREANRENEL T EE
TEoERERN, ERER. BEELE . ANKSAMBERXSS HRAEARLE RS BB,

il AXBHHIPIELR . BREELSMHEE, BILF 25 k5B RA TR RK . FEE . BREE.
FIRASERR AU RELEPAT T RBEAR, 3Rl
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Measurement Volatile HCX in the Atmosphere of Beijing by a Method of
Concentrated Large Volume Air Sample/GC — MS

XIU Tian-yang, WANG Yue-si, WANG Ying-hong, XU Xin, SUN Yang, LIU Guang-ren
(Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: For the influence of volatile hydrocarbon halide on climate changes and environment changes, the
concentration of atmospheric volatile hydrocarbon halide in Beijing was continuously observed and analyzed by a
gas chromatography-mass spectrometry. The method’s detection limit for volatile hydrocarbon halide is reduced
from 10 “®to 10 ~'*> magnitude order because the injection volume is enlarged from 1~ 5 em® to 500 ~ 1 000 em’.
The diumal variations of concentration of CFC-11. choloroform and carbon tetrachloride are different in different
weather.

Key words : Two-step Cryo-Concentration System/GC - MS(CCS/GC - MS) ; Volatile hydrocarbon halide; CFC;

Diumal vanation
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Determination of Polychlorinated Dibenzo - p - dioxins and Dibenzofurans (PCDD/Fs)
in Fly Ash from Municipal Solid Waste Incinerator by HRGC — LRMS

GU Yue-ling, CHEN Tong, SHI Zheng-zhan

(Clean Energy & Environment Engineering Key laboratory of MOE, Institute for Thermal Power Engineering,
Zhejiang University, Hangzhou 310027, China)

Abstract: The levels of PCDD/Fs in fly ash from municipal solid waste incinerator were determined by high res-
olution gas chromatography coupled to low resolution mass spectrometry(HRGC — LRMS) . The results show the
method for determination of PCDD/Fs in higher concentrations samples by HRGC — LRMS was reliable. The "C
isotope internal standard recovery was 76% ~ 114% . The major species were PCDDs. The ratio of PCDDs/PCDFs
was 4.6. The total concentration of PCDD/Fs was 211.7 ng/g, which was 0.69 ng I - TEQ/¢.

Key words: HRGC - LRMS; PCDD/Fs; Fly ash
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