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Water quality—Detérmination |
of specified six polynuclear

aromatic hydrecarbons—High
performance liquid chromatography

1 BREE

A AR ERL S T 52 K 1 2 BRI 48 (PAHD B 5 80 A (o3 (HPLC) 3, AT 3 R R ) B P 47
1SO/DIS 7981/2 BAHOR A S AR ARSEE TR,

AARHEE A T HRA A b T KA ﬂﬂ@iﬁﬂ:i‘%ﬂ?ﬁi%ﬁéﬂlﬂ?aﬂ(qﬂ%ﬁ EHOKE.
W)W E I @ HEH (ghDIE AL 2,3-c D EAFHEFR RN E . .

Zliifﬁﬂ}?ﬁE.F%kuﬂit'?%%ké,%ﬂiﬁﬁﬂﬁyiﬁi& PAH Wt 7E4E B, @b — ﬁtﬂf’k*
REeEEBE PAH 5, AR &L (&)%&mm%ﬁmm&ww%u{m A st A PAH 38
#H M F ng/L KF.

7K1¢¢%#ET%&#%EWL&‘J§EFE§E%E%&EXﬁzﬁﬁé@%lﬁiﬂi%&ﬁﬂ:% Z‘F?‘ﬁiﬂiﬁ?;ﬂ_ﬁ:
T HEAT LA, TR T R

7 WHFosE

2.1 BRI KM P EMRSER.
S 211 HELAEL RSB BERE ERARERNES.
2.1.2 K HBHKEEEK, S ERE TR R TEX. E?ﬂl%ﬂ@@tﬁ%ﬁ%mmﬁﬁmﬁﬁﬁi
.
2.2 Rﬁﬂwﬁ#nn%ﬂﬂc#ﬁﬁ:ﬂﬁ%éﬂﬂmﬂﬁﬂ
2.2.1 aﬁEﬁﬁ:(CHzClz) m&ﬁ%ﬁ%%&ﬁ%ﬁ EM%%AVA?&WRWKERE%?#%%A@
2.2.2 FMA(CHO). [ 2.2 1. '

2.2.3 WOk AtFs,.FE 2 2. 1. -
' B, ST OHENEERES, T Té&)ﬁﬁﬁi*iﬁﬁw&*m& ﬁ:ﬂﬁmt
2.2.4 FHABBRH(Na,SOD . A¥H7EE, FE 400 °C B4 2 h,
2,25 FREEM®NaSO, - SH,O) . #HFM.

2.2.6 #Egﬁii(mml) 60~100 a & EMA. 400 C jm#tzx\ WHE )ﬁyk(z 1. Z)ﬁﬁ _
EKBH 11% (m/m)., ‘
'2.2.7 WMEEALE: BT, 50~200 pm, & & ¥ Brockmann Iﬁ ﬁﬁjlﬁ&ﬁﬂ%ﬁu?; S

AL AR AT 550420 C B4 2 h, B HIE 200~250 T, 3)\1350&%%&&%&9?-#&%&#9 BEGET

1, B)A3 IS % Brockmann 1 &AL, Eﬂﬁ%sm‘fmtﬂﬂe

2.2.8 HEHARE 100 B, 300 C Y& 4h,.

ERFEEAB 1°991-08-3 1/ . - 1992-06-01 X
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2.2.9 WMBIRR(HES0.) o4,
2.2.10 ARG :
R ﬁ%i%%ﬁﬁ?&ﬂﬁﬁﬂﬁ FE SN BRI AL, RAEARE %gﬂifﬁlﬁﬁiwﬁ R ERY EHH
| RREREN, BB RN R R TR T RS TS, B ALE & R TR R LR R
ﬁ&ﬂﬁfﬁmﬁﬁﬁmfﬁﬁ BERHBE R BB TREIMTE 360 nm RIRTRE,FRTRBMN-%
BURBENC N 4 b, EREREEAEYS RS A BN B R B KIR L E RS M TR ALK, R
L STAE L LE 22 5 g et A Efiﬁbﬁﬂgﬁﬁﬁﬁkﬁi&Em¥i§{ﬁmﬁﬁzm FREHEAT.

2:2:10.1 E¥REY B SHFRIFEY IR EH ORE OO RE I @OEHHA,
- 2,3-e) LB (i) FE BN S AE 966 LA Lo SR I M AR HE A B AT 04 W TR T A 56
 RARITE SRR W AR AW .

2.2.10-2 RBAZFHEREFARNES W SHHBEFHETHE Q2 2.10. D200, 1 mg. ﬁ;&'lﬁﬁ

BT 50~70 mL 2452 2. DR, HLFEHMBEE 10040, 1 mL, BUBKRE W 200 ug/mL B4 L&
RS S, E AT R AR N TR R R DR, AR A AR A
A 200pg/mL BT EAL A MWW, EEWREE L C KA.

2.2.10.3 B4 PAH #RHENIOACH] - 7€ 10 mL FEMFMAEF PAH 44 (2. 2.10.2)1£0. 01
mL, i R E R, IR R R S £ SRR OREE N 20 pg/ml §IE 4 PAH AR,
RHERTFTE 4 CUKAT |

2.2.710.4 R AE L AR A AR IR (LS R O B AL U I 6 TR R TR B 0OR A PAH R PE T W
(2.2-10.3), HHRE(2. 1. DR, B BUJLROR R bR TAE M

3 W

31 ERHAR R IE . %%%*ﬂ%%ﬁzﬂu%&%mmﬂﬁélau

311 [RBERAL.
231,72 RAEAELEECH Zorba'); 5 p ODS, & 250 mm, N4 4. 6 mm, .

3.7.3  SEGHIN A AN E T A, A I 280 nm, BEEH A KT 389 nm Btk AL
SR 4 R A 8 R R 1 BOE R G R T 3R OE H RABOE¥ RGO R AT #ST
314 ReHh-TTRIEHR T 2% « T P S0 AN RS S SE B Y 254 nm (9K SM TR AT G A B
T L4558 YEHe 0 25 BE )

3.1.5 ERAL. SEMIEILAT.

3.1.6 EESTHE N 5,10,50,100 K 500 pL,

3.1.7 ERAKEGIERER.

32 R L BEOEBENEOTEM DR,

3.3 RyAEE A, A H S B IERT S I .

3.4 BWEEM.

34.1 2¥-Y:1 000 mL, ﬁﬁ%?ﬁ;—%?ﬁ%ﬁﬁ?ﬁm

3-4.2 BLENE 200 mL.

1.4.3 Bire.

34.3.1 B EERENE K 500 mm, 843 25 mm, BEREIE BRI 18 M A B BRAE
'3.4.3.2 BERBUATEEAL K 250 mm, 942 10 mm, BETEIE S A0 1 W M A BB
3-4-4 K-D¥4H.25 mL, 2 E AHLFAH#TIRE  WEDHHE,

3.4.5 -K-D # K500 mL.

3.4.6 K-D Snyder &: =%, ¥ E.

3.4.7 K-D Snyder # . "3k, H#&.
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3.4.8 BE.500mL,
3.5 BYEMEEBENATAEIEAK.TE 400 C MO 1 h, BHUS R E R O BT,
3.6 WA 00C Il h., BHUE ARIEE S BB,

4 Fau

4.1 HSWER
4.1.1 BERBW.KE,
4.1.2 #H&EWRE WK,
4.1.3 FETEEE OKFEB N PAH IDOEEUR,
4.2 KERBRHEETE
4.2.1 m#%%i%mzﬁﬁﬁﬁﬁ%ﬁ§¢;%#ﬁfﬁ%#mﬁ%m¥WJ%¢#m%ﬁ%&%
B, Bk RBREARIER REER B A R, R AR R BT ER, #un#ﬁ%m%&iﬁ A
ER. HRPHRAAFLE, EEIKPINN 80 mg BB 2. HERH.
4.2.2 KBERAF SKFER BCAE S AL 4 C IR R IRAE  TRESS BERIRAE 24 h MIEFTEEIR, ﬁﬂi!‘#}ﬁéuu
1E 40 R4 SCEE,
4.3 KEETAbH
4.3.1 KPRBYEI 3R 51K, H 500 mL %‘ﬁ(s 4. 8) B HL 500 mL 7K#E (ZEHL BT B 7K BE AR AR A AL 48
BLTE I BN 50 mL B2 2. ), TR WKL NSILKE . BES BT TRGSR L
(3-3) 4R 12 5 min TR, BT R BB 15~30 min (78 AHER B AR FFRE ST E) 40
TEAMHEGERTE WER, EERTHEMBRA 200 mL BERG. 4. 2>, 5 50 mL F K
PEREATH TR R, KA RO BRBURH A R — SRR MK B 2. 2. OER TR E R
HELERE 30 min, BKFAE. ‘
4.3.2 EREHFL.
4.3.2.1 HRAKHTF ORI, TR S8 EH ek, 8 5 T HPLC .
4.3.2.2 HMBKERITWFKRAEZIERL,
4.3.2.2-1 Eﬁ&%%ﬁﬁﬁ%ﬁﬁ&@432%?“%&A)%ﬁ%%iﬁﬁ%%%%@s»i
FHEEHL A 3 mL FERC 2. DEBRET. R 4~6 ¢ BEEELQ 2. O FABRFG. 4.9, BFC
BRI, BRI R L FOK R M R4 B 5 B, B KO 5D
6g BEERT. HOHHP T ROFCHEZ NG RE. .
4.3.2.2.2 FEURAEL bki?:#?ﬁ(zt 3.2 DAY LRI B THRA P RN, %iﬁiﬁ?ﬁu 1~2
mL/min P BT, B CBERBEPHTARBY =R, BK 5~10 mL, FFTHesk &R0
NIRHFAE  EIOE EE B9 F T . BORMHERE L9 PAH AR (2. 2. DR = H (2. 2. DR ATEM
B, HFAKA 100 mL (88 mL WAI+12 mL — B4 VBK 15K 75 mL (15 mL FE 460 ml —
K5 B, ﬁﬁﬁ%%?awﬁKDﬁﬁmw45m9KDmﬁm@44M1MAEEWE,
(3. 6), B BEFF =R Snyder £ (3. 4. 6) ¥4,
4.3.2.3 ﬁﬁwmﬁ1@KDW@%§%T%§A£ME*%K%&G7VFEsyﬂocwmﬁ
THAEL 0.5 mL, AKWH LB T KD RSEE, WHEEE, MF=2 Snyder £, U BAWSE
HEENEED, %ﬁ?ﬁiﬁ.AMﬁﬁ* MAN—RHEA, %J:_i‘a% Snyder E(s 4. 7) Erk?%’ﬁ%*ﬁu .
IR, EAE 0. 3~0. 5 mL, 4% HPLC, BrHT. o

H. PR, FFE.‘iﬁs _ﬁﬁﬁﬁ&ﬁiﬁ‘-‘!ﬁ%%#ﬂwﬂ’ﬁmiﬁﬁ] Eﬁﬁmﬁ*ﬁﬁi

5 ﬁfwu ,
5.1 BB
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ﬁ%ﬁﬁﬁ*ﬁ@%b& &ﬁiﬁﬂﬁﬁﬁﬂﬁﬁﬁ&iﬁ Ei%x.%i&ﬁﬁ%&ﬁ%‘%
,5 1.1 kif. 35 C.

5.1.2 WIHER:
A F.85%KE1 2)+15% B 1. 1)(V/V)
BE:100%Hm(2. 1. 1),
. 5.1.3 BEER: mﬁﬁﬂﬁﬁﬁ%ﬂﬁﬂﬁﬁm ﬁn:& TYERR AR A .
S 5.1.3.1 EEAEE.L 2% B EMEK A ﬁmdﬁﬁzﬂﬂk SRR .
5.1.3.2 BBEVERL.
O Rle0% BEI40Y% A ﬁ%zﬂﬁzﬁﬁﬂ 4% 20 min,
Bl 3% B/min MEER Y 96% B+4% A FHAE, HIsE LK%,
Ll 8% B/min BBER N 60% B EMO/ A EHHE R 15 min , 5 S AT AR AEL 2, % T —
AR BRI
51.4 W3HAER &30 mL/hr mm;jﬁﬁﬁﬁﬁﬁ%ﬁ@%ﬁi%
5.1.5 iz,
C5.1-5.1 TR mIEEG. 1. S)ﬁkﬁ’]ﬁ%
a. WA FOILE M X FF PAH E%ﬁ‘tﬁh‘{:j‘ﬁlﬁﬁﬁﬁﬁﬁ%#T?ﬁ%ﬁZiﬂZiﬂ]‘{ﬁ{t
wmEk 1,

R 1 AMESRFRBEMTOLRR MK

1t 'ﬁr‘ /] BRELK Axoom B Anynm
KH 365 462 '
FIHOIEH , 302 452
EHGOEH 302 ) 431
I (O . 297 450 B 430
HH(ghid T 302 : 419 B 407
B3 ¢1,2,3-cd) B : 300 ' 500

AKEE &R (1,2, 3-cd) LEBTIE A= 340 nm, A, = 450 nm B4F, /£ i T B (1,2, 3-cd) IEH
YRR T B W HE A= 286 nm,A.,=430 nm M EIF @ ERBEEE. _
b, MR IER AN Aa=300 nm, An =460 nm AEE A EAITE A=
300 nm , &n>>370 nm. T E.
5.1.5.2 B E(3.1.4) . 7F 254 nm T M PAH,
A b JURs: 0 25 77 LA R R TTHE%%%%&FWW&%%%%@%
5.1.6 BF%.
5-1.6.1 BUKRIBFES, Elﬂmzmlﬁﬁﬁ}aﬁﬁmu?ﬂ){ﬁﬁc% FEEEIDRRERN.
5.1.6.2 £K#.0.25 em/min,
5.2 HiHE
5.2.1 RsMrEER.
5.2.2 tRMEEE . '
5.2.2.17 ArHERGMRE . ERAEEEANRIES PAH fR¥ERM Q. 2. 10 3)EE%EHJL$¢TH?A&EH’J*T?‘E
T 5 L o 5 1R O 1 2 YOG B R R T B AL MU R
5.2.2.2 WARHMHGIEEFEHREERNRYE. '
a.  PRAERE L S AR R BB AR D, A A i ﬁiﬂ%#ﬁﬁ
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b. ELAEEEMN ERERE<I0Y,
c. IRMERS SRR R gEREI T4
5.2.2.3 HERWE. .84 LEDRCHANE —PSULMNE ERRER B B EOE f L s m Y H T, im
FR— AW S T DHE A A R 2 A T 10% W6 71 F 50 0 47 M X S A - 2 22 W) 357 04 e ME Bl 4R
C BRCRHENENET.
5.2.3 WOEIRM IR DI EN HEREREMS, TE B FANER . WY fﬁ’iﬁ#%éﬁ
H B 3% - %0, BT -0 L4 R 2 PR TR R A v 2R e T M B A R
5.3 g
5.3.1 it
5311 #fTHFR: u?f%}‘%&)\lﬁﬁ
5.3.1.2 #FE#ER.5~25 L,
5.3.1.3 #14F. il 3. 2. 3)#&3@1’?&%&5‘1‘%(3 1. R4 3% B AH, IR 3R Sk . BHES i
e a0, R SRR 2 HPLC Ay sk, 54T HPLC 43#7.
5.3.2 0% :
5.3.2.1 BRFLKHE: ﬁf&?ﬁkkﬁﬁ&%ﬁ
5.3:2.2 ASrHY . DISREERON 1T T 3k i Y 4 B Rt IR A R Y LS 4D
'5.3.2.3 ELEB.CTEBMH. '
5.4 fiEEEER
5.4.1 #r#EMAIEAE
A [ kLAY A 5%, %A%Himééﬁﬂbﬁf“ﬁﬂf$ﬁ T E A W RS R R 8 BB AT - SR PAH ARHE
fAi%E. B 1 AEMEBIBAERER 254 nm TROEEE 2 HEESHNEHE Ac=286 nmy A=

430 nm THIAIEE. gﬂi%kxﬁ#%‘éiﬁﬁ‘/\ﬁ&“% B9 2 pg/mL R 10 pg/mL.
kIR B

.10

1n -

N
i, mim o} i, min

1 +75F PAH $7EE HPLC S 4hE - E21ﬁWHMHﬁ#MHm£ﬁ%¥E.
5.4.2 EHELT
5.4.2.1 HASMBEBKF. u%&%ﬁﬁﬁﬂ Elﬁ@lzjb-l- ﬁPAH %T#IE Zorbax ODS EEE*J
HPLC B, U 1. 3%, 2. JEH, 3. E+%,4. 3,5 K,.6 KE,7 .8 HiF@E 1,938
;F(b)ﬁéﬁ 10. %#(k)%ﬁ 11. %#—(aﬂa 12. :*#(a,h)ﬁ 13. x#(ghx);na 12 Eﬁ#u 2 3- .
cd)EE. :
5.4.2. 2 REHE: uﬁ#éﬁﬁc%ﬁﬁ%ﬂ%#%ﬁﬁﬁlﬂ#ﬁtﬁﬁﬁ%%ﬁ )ﬁ?ﬁ%’&&%‘é@ﬁﬂﬁnﬁﬁ
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;ugxwzwﬁmgﬁﬁ@ﬁmamwgﬁ m—+mA%ﬁ@wnw&ﬁﬁm Fﬁﬁ&%%ﬁd
3 - |
5.4.2.3 EEMMBIITE. mmw#ﬁ%gmmm.;\zm%am B A TR R B
%EEH&%#W%%HH&W%%%%%&E%AW 3 |
543 EEAE
5.4.3.1 mRBHNE

SR8 52 B SRR O BV R T 0 5, ERAEN LA AR L
3R R ] MR A R A TR A R L B AR S M T IS T 2 L B
HIE. SR NTRERER, STRRREGHE.
5.4.3.2 HHEUMRE

:_EQEF‘ X_“—ﬁiﬁg”]“ﬁﬁ' KER,.pe/L;
) A— PR A S HERE R MR (R E R (Y B ng /mm (B ng/mm?);
B— R ihh44) i 9%E (SHERD ,mm(F mm?); ‘
V,— RN SRR BB pL

Vi—— SRR, ul, '
V,—KHER,mL,

6 HRIIRT

ARLEEAT o £ TS 45 4043 (A BT VR B o B SRRE R PR AR A 1 A B BRI AR A B A B
6.2 EBEEHR
6.2.1 SEMHERTE HS 43 2 AR B KD PHA MER.M pg/L B,
6.2.2 WEE . WE:2. ,
2 AHERENEMFEE GEHHE

_ 8 Woog 1 2 3 4 5 6 7
PAH m -
% i SE T .ng/L - 2.4 1.4 72.4 ] 4.-9pg/L) 16.9 42.8 15. 2
TREM % . 2 6 4 10 15 13 3

fﬁ P 5E TR 3 3 6 3 6 6 6 6
§ T {8 ng/L 5.3 1.4 8.8 |2.9ug/L| 36.0 | 24.2V | 40.17
(b) ERRBN 16 12 7 g 22 11 3
% 58 R 3 6 3 8 8 8 §
ﬁ . MEFHE g/l 3.5 1-5 4.6 |3.3pg/L{ 31.8
k) TREYY 3 .6 LT 10 16
% 5B R * 3 B 3 6 8
% A M%%@ﬁ,ng(L 5.5 2.2 6.0 |3.9ug/L| 42.6 3.3 23. 7
fj, ERRYLY 5 8 6 4 15 | 17 | 3
L2 5 T 3 6 | 3 6 6 | .6 6
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gk 2
E x
, 2 oa g 1 2 3 A 5 6 7
PAH ™ -
Wl 51 . ng/L 1348 10.3
#i ,
-EEIZJ
WE R E, 4 6
* B F A9 ng/L o2 4.3 59.7 |3 1pg/L| 63.5 48.3 24.7
¥ THREY. Y 4 9 7 4 12 19 8
(ghiit -
HE R 3 6 3 6 § 8 6
. (D ARFOOWRE+EHMOREHIE.
(2) I RFFREHED T TF IR EhDIER.
6.2.3 MHEWE.RFE 3.
#®3 STEEEHEREGREZKIFE RN EILA
x % _
- = & oy 1 2 3 4 5 6 7
PAH ' g |
% ¥R E . ng/L 48 0. 82 64.5 ‘2.5 11 109 11.0
.l 1 R, % 70 | 67 92.3 98 59 | so 94
'ﬁ k5 ng/L 34.2 1.5 12.5 5.6 20 150 39.1
(b) ,
: % FHE R, % 98 81.7 101 86 109 106 94
§ | iR ng/L 46.8 1.4 12 4.5 19.1
(k> : .
% FHEHE, % 91 86 - 97 82 84
§ ' iR, ng/L 72.0 1.9 21.1 7.2 25. 4 117 25.4
(a) . S
A THREE, % 80 90 03 03 72 B2 93
- mﬁé.ng/L 34.8 - 28.8
{1 T
;_’F B
(1,2,3-cd ) _
pa = (1) ~ ' . S
FHEE, % | 8 . 86
C# : m%i.ng/i, 552 98 69.0 1.9 | .38.8 300 7 lo.8
COGhDIE L pme,y %6 |. 91 | & 79 | e | ss 95

CHE (D Ei#&ﬁn‘ﬂéﬁﬂi;’iﬁﬂiﬁ EHIF DR,

- 6 2.4  ®rHER. B HPLC %iﬁlﬁ"ﬁ%ﬁﬂﬁ%fﬁﬂﬂ&ﬁ%’lﬁtﬂﬁﬁ
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. K O® A
AHRESHFESEN SR EURATERRNIH

G

_ ?FF%'JZ%ILEJ’—??E—FF)?%E#DKFP,_ﬁfuaéE';'J(*Eﬁﬁ?’é?ﬁﬂtj@ﬁﬁﬁmﬁ(%ﬁﬁﬁiﬁi“mfﬂ%)ﬁﬂﬂ
M. TRIFISEOAMERFEAERRKIEKTEEN—KEESHFRHERY. HRIEH
BT RAKFRIGAREEZAERBHRE TSR KTRN 200 ng/L, X —4R4EH B HECH
AU LR TSR AN . , ‘ -
BERARKF . AHEF T EAMARERETT
K FEE R 50 ng/L
MK L1 pg/L
oK BRI 100 pg/L : ,
R Al AFIFREEARFTEMBHMEHRR

#FF chik ] LF sy
W O ) FI /\L‘j
Fiuorathene | ‘ Benzo(a)Pyrene Yy J’
(FLLU) (BaP) S
I OIFH #HF (ghi)IE %
Benzo(h) I Benzo(ghi) N 0
fluorathene O0.0 Perylene L O
(BbF) (BghiPe)
FFH IR E BiFF(1.2,3-cd)EE _
Benzo(k) _ | i . : Indeno(1,2,3-cd) | )
fluorathene i : Lol | Pyrene ./\i\/ OU
(BKF) (1 123 cdP) )
RN
FE RS %
TS

Bl MuiER ik
IR CIE SR ERE (2. 2. 3R, ARAK . 1. D%, 2T KB 2. 2. O RIS HITRE,
B2 tEIEtTiEik
TE—HEEHIBIEENTBREG. £ 3. DA T SIStk G458 (2. 2. 6)50 g, T T
A 20 g TIREERECZ. 2. 8) B MR A LT B A . B AR MR TR BB B AT O ke, Bt
By 50 mL KO FAREMNTRBES WA, B BELT —3 A 2.5 L 34, & LB
8, DT B AR ki, AR

ffthoised .

Ein et E R AR B R R R AR M
A PRME B L BB M R L R TR,
AAHEEEARE AR,

FATHER T E PR S R AR
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