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#1  ENIMERGA L8/ DUB P PAHs . OCPs Fl PCBs 5 ks tE T
Table 1 CRMs of PAHs, OCPs and PCBs standard materials in soils/sediments
i | BT ALY
CBW(E)OS]S}]}&&I:Z(E)OS]SW‘ 7 Bl PCBs
GBW08307 145 14 F PCBs
GBW (E)081937 +-3E 15 Fh OCPs
e 12 GBWO07473 +-4¢rh 8 Al OCPs
GBWO07469 .GBW07470 +-4gErp 8 Fft OCPs 12 Ff PCBs
GBWO07471 .GBW07472 3421 8 it OCPs 17 Fft PCBs
GBW (E)081938 JEUEH 16 F PAHs
GBW ( E)082042 FEJEH 11 Fh OCPs
2 EE R S HA 5 SRM 1941b TR 7 Ff OCPs 29 Fi PCBs 24 il PAHs
AF5EBE (NIST) SRM1944 s 1A R 3 Fl OCPs 29 F PCBs 22 Ff PAHs
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R I A BT 0 BCR -481 +43Eh 13 ) PCBs
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5% it (IRMM) BCR -535 POKUTRYH 7 Fp PAHs
BCR -536 WRAKTUE Y 13 Ff PCBs
e O R 5 LGC6114 W HPURYI 7 Rl PCBs
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B AR BGRI I/ IEC e (V/V, 12 1) RGEIES
10MPa, i B 100°C , i A& P B [A] Smin, fE 35 3 IK,
FRIBGR IS TR, 1~ — 20
2.3.2 FEEHE

PR ARG e 45 & 2mL £ 47, R FH P 4L
FRAR 25 ORE (AL Oy = N, 6mL, 2. Og) , [fl A 26
(SPE) ¥tk . 43 35E A 10mL — & H &g &% SmL 1EC
Jot TR [ AH 26 BORE 3 Ak, A IS AR 2ml —
SR e VAR, A 3 IR, IRV [ AH AR L
FE, P 10mL 50 e 2R 47 V6 OG5 AC 4R BT A e B
W, WRAR 2 0. 5mL, iITA ImL 1F OB, 4k 2k vk 4 B 4
WO B, E A E 1mL, £ GC - MS 43#7
2.3.3 SAEOGE - g dr SR

BRI BE 230°C, HEAE R BE 250°C 15 Hi 2k
TR 280°C, HEJR THR AR ¥ : 60°C (& +F 1min),
18°C/min J} & | 160°C, %%k J5 8°C/min F} & %
300°C {445 1min, 10°C FFE 5] 320°C {£4F 10min,

FE T R FH R BA I (R F B R b, o i
PR TN bR E &, 8 | AR 4 RS PAHs %
W -DI10 JE - D12 5 - D12 JE - DI12) .

3 #Rhhe
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i, BEHURE il LA 3 U, RRRIRURE R 1. Og (A
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Table 2 Homogeneity test for candidate material GSSO -7

% 0.0001g) ,H GC - MS XA~ HArfb & it 17
DU, AR AR 5 (L 118 R X s M Al 26 FASE i A ] 5
PN 5 250 6 25 S W RE i B 3 ST vE CBRIRL R F A
1) o

HRLTE) Y S PEANE R B (wyy, ) SR FH BRI ZR 5 2647
BTEE AL, BN SRS T 325 i F 2 MEAR AT R 35 5
PEANE 5 BE G £ 58 () TR MB) 4 5 PR AR v 22 (S,y,)

wy, =Sy, =,/ (1)

AN sy, — ]33 ST PR AN 2 S 5 Sy, —IHLTR] 24 2] 1k
Rt 22 5 51— 2RI 7 2 5 5, —HHL N 7 28 5 n— 2L Nl

BRI EE R AR, R
WA sy <y B ARRER A AR, X, BRI
ZEXF Sy, WS Al LU R A 2GR

2 '3
ubhzs})h:,/fx [ W (2)
2

Xf: o, —HNAHE,

AAAREY B 2wl UL S AT 1T 3501k
Kalsro A GSSO =7 S, 3 g PR B 45 R L3 2.
FEIEF ARG EE T, 307 20000 04 F S {E 4 /)N
T FHE Foos (24,50) = 1. 737, UL 5P L4
(e B, FCAAR VA A 5 0 P P 32 S) PR A B
PR TR N JC 2 35 25 57 R R P S0 R Y
ghie . L ESIPER R R 1g U AT 2 2 H
AL S BB SR, R AR YT A £ AR A o

24 ES eI e % E[E i W [ HI[a] & i
SEYIE (ng/g) 1258 228 268 308 5785 350 3725 3224 1012 1258
FE &8O (1) 25 25 25 25 25 25 25 25 25 25
F/ME (ng/g) 1068 189 224 256 4886 284 3239 2819 875 1038
FKfH (ng/g) 1485 253 300 349 6748 414 4225 3691 1178 1595

RSD( % ) 6.77 5.68 5.87 8.49 9.39 8.90 6.63 7.82 9.43 9.67
Jo— 1.594 1.545 1.703 1.542 1.367 1.444 1.425 1.256 1.587 1.670
Sy, (ng/g) 34.7 5.10 6.88 10.2 180 11.2 87.1 70.7 38.7 52.1
. I I T =Rt I Efigf
24U HIF[b]Fe HIF k] HIf[alt mr CehaildE [1.2.3-cd]it
41 (ng/g) 826 452 769 111 908 782
KSR B (1) 25 25 25 25 25 25
5 /ME (ng/g) 703 390 681 97.4 802 658
K fH (ng/g) 954 518 897 131 1039 874
RSD( % ) 8.72 8.01 6.63 6.56 7.54 6.67
F g 1.593 1.682 1.688 1.373 1.506 1.665
S, (ng/g) 29.3 15.7 22.1 2.43 26. 1 22.3
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FRUED) T (AR E MR AR MEY) o B B A i 2
—o AU YRR E T 5 R A IR B S5 (2% VT A
Ko AHAREY) T FEEH L T KB AR BERTRE PR
ARSI , 153258 52 U , R TR E R0 R Co 847
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KR EMFE 0.3.6.,12 .40 > J dE47 PFAl A
55 s s AR E PEAE 0.1 3.6 .10 RIFFATIPAE KL 5. 7E
AT Ta] s BEALE 2 B0, B FRITAR 2 ST
30T, R GC = MS 3L Tl , AP S4B 20 ]
SURRPE SR AR PR A 30 45 R, M40 AU (b ) o2
(B 38 0] B Gt i SR 225K ) (JJF 1343 —
2012 ) X g P W DU A R F — JC e PR UL 1 80 4y
OIPAINER (73758 7/ N iUF = Visk i S g = W7 N 1

M1b, 1 <tg05 xSChy ), BEWIFE L R E B, Fa
TEVEARHAE B cu, =S(b,) xt, b, Fon UG HE
IRER;S(b) ) TR BRI A E B0 Fonix g —
YRS PRI 1Y B JR] 5 IR AR 8 PN B Ik
wy, FLIIRSE PEANTE BRI R w0

AR AED B 2 H A & ke T 1R IR
EEFRE AR E R TR . DL GSSO -7 Myl e 1
Rigmas R 3 R 4. fERE 55T ,GSS0 -7 &
FRPER(E S 3 4RI A] B4 RS e PR A 10 K 1 4 10
FeE P AT, AL B2 UG st AR B G
HERIE bliﬁﬁﬁ%, BT, | <tg05 xS(by) , RHIFE
e FRE 1 o HABRAEY) BT A0 25 e P (A 15 2 )
FERREMER IR 210 . KRR e YA A AR e PR |
AT & FEARS & LB ST E v
3.3 bedEW i M L S AN BT
3.3.1 EENE

TURIIbRERI PR 9 R SE 80 2 AN Rl 434 7 i
PMEEM I (25), PAHs R HISAR G5 - B
(GC - MS) ., S AH & 3% - [\ A7 & e B o 3% 2
(GC —IDMS) AR 5% (LC) 5 3 FhoJy it 47
“E,0CPs f1 PCBs % GC — MS.GC - IDMS .\ S A5 1%,
T — HL ARSI 572 (GC = ECD) R4 75 5 [m] i}
PRSI Z 0 AE 45 R AT T Bk, LA 56 i (6 45
RO EENE . A T AR 2 SR i ] 5, Bk S
T B Y 52 50 28 HE A7 4 YRR 5 1 9 RS o A%
AR IR o it 4 o 43 R 20 45 A (B S 30 5 IR R

43 ik GSSO -7 KIGIR e T 45

Table 3  Long stability tests for candidate material GSSO -7
(-18C)
O L N
(ng/g) (%)

2% 1288  4.91 -1.289 7.800 113

A 209 4.59 -0.172 1.199 17.4

i 240 4.53  0.065 1.407 20.2

%% 279 3.81 -0.319 1.224 17.6

E 5652 4.59 -3.614 35.59 513

hst 315 4.21 -0.543 1.347 19.4

B 4053 3.65 4.697 16.83 243

i 3280 3.79  0.246 13.13 233

S a] 1007 4.73 -1.475 5.454 78.5
J 1396  3.85 -1.679 6.135 88.2
FEH:[b] P 870 3.63 -0.427 4.007 57.7
HIE[ k] D 474 3.04 -0.115 1.854 26.6
HI:[altE 812 4.61 -0.480 4.757 68.4
— I [a,h ] 110 4.71 -0.145 0.612 8.82
F [ g,h,i)dE 939 5.07 -0.796 5.969 86.0
Ei[1,2,3-cd]tE 771 5.44 -0.738 5.238 75.3

4 k¥ GSSO -7 RIGIEaE PER IR A
Table 4  Short stability tests for candidate material GSSO -7
(25%C)

FHFE RSD

PaN
EY (ne/e) (%) by to.0s X S(by) uy,
% 1232 3.48  -4.261 17.74  55.9
T 196 3.05 -0.625  2.438 7.67
i 243 3.35  -1.185  2.965 9.33
Vi 266 2.89  -0.237 3.45  10.9
E[5 5393 3.82  -31.802  72.57 229
il 290 2,91 -1.115 3.221 10.2
W 4189 3.26  -17.31 52.90 167
i 3128 5.06 -27.27  50.83 160
HIt[al B 955 242 0.1402 10.46 32.9
i 1353 2.07 -1.224 12.20 38.4
HF[ b BEH 856 3.24  -1.917 12.04  37.9
HIF[k]PEHE 466 3.66 0.281 7.697 24.2
HIt[al it 812 3.30  -0.781 12.03  37.9
T [a,h] 103 3.76 0.0566  1.744 5.49
#H[g,h,ildE 906 3.03 0.441 12.39  39.0
Higf[1,2,3-cd]iE 745 2.92 0.128  9.839  31.0

HIn A UEAREY) Bt BCRS35 Fil BCR536 124 % i
FEIL R AT IR, DA (A R BT i, S &
PR BETI L AR 255 o RS2 36 5 0] BE ALl ) 2
SRR S HEA T R LSBT, B E 2 WK, $R A 1 414
T 7 B Ao SE B = A 2 Fhak 3 Fhar i, iR
HE2 2 8 N sT BRI 3 4l 12 AT B e
BASEEA G PR 14 2 56 AEd
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Table 5 Analytical methods used in nine collaborative

laboratories

PSR FEMATAL BTG AR & B E 5k

GC - ECD, GC - MS,
GC - IDMS, HPLC

GC -ECD, HPLC,

A% 303 H A ASE 21, SPE 4k,

WL BRI 5E BT ASE $2 I, SPE 14k

GC - MS
SRR IR R C s sPE g OC T ECD PG
F RS IETE BT ASE 2 HL, SPE 4k GC - MS
P RARERBIGON ASE AR SPE L GC-MS
PR AR
PR SHHA ASEJECGPCIE GO S
BSEH
W ALY
RP@RRARE  ASERELSPESE  GC-MS

I
GC - ECD, HPLC,
GC - MS

VLI BT A 5E Bt ASE 421, SPE ¥k
B GC - IDMS

T RET SR ASE S, SPE ik

3.3.2 Hdmabr

XA A RO A B 7 3 P R L S
K T $R  3k (D Agostino ) AT 1E 25 M A% 56
(n>50) , AH#LHEHIF 4 AN TOERYA P Hrbs D)
BT, B A W 25 AR A 38 S IE S B IE S 4 .
SRJG 43 1% ] Grubbs 1 Dixon ¥ D) %of 55 #E A 547
K, A 2 FhOF B RER , AT LG, B R
HATS 5@ G b3 5 P 5 2 55805 1 A o i
22 AR e A8 1 ( Cochran ) HEA 740G BE R 35 , S B 7T %€
et o 4 MU DA BT i e ) T e A RCE
AT 10 4
3.3.3 AWEEE

PR AN i 3 o B oy L 5 N
(g, ) B PEANEA 2 BE (AL KRR 1w, TR 1)
FETE u SEEATE BE (g ) =TI, =00
ANHARE E R AN E B R R o i) AN o B

TEARLE FE TN AN E L w73 PR ST 5—
PO A G I TS 1) A AR E B
B BB A3 NI 5 PR AR 1 o A AR SR A Y
TrEVEER B A E BE wyo T & 50T 4L
WA IES RS 2 BT, 45 B AR5 1 & 4 8
SRRSO ES N, UL uy = S//nfE R E V- H
FIBRIEASf A BE ARG T (2 S Dy (45 2R B
Y3 0 ) A ME D 25 o n o 2 1B BTG 20 880) o B AR

— 516 —

T JE AL R AR HE FHAR MER 55 | AT E L wyy
FAEH 2 AU G 5 AR E BE g, o

B 2 (AN 7 JEE 5 2 S PR 3 AR TR R 6 5
AN BE 2 BV 7 FOT 5 107 & m, B &
JEBREATE BE vy o

Ucrm = o/ ulz)b + uf + u’ihar
= Jup, +ud +ul g, +u,
I AN E BE Uy 8 AN E FE /Y
{EL: Ucn =k X wcp, b B2 0 AN E FERIB L) 24218
2y

4 FRUEICE(ESS R

A AR HER) 5T R 25 58 S 9 % 1l 2 Fh AN [R) 7 7%
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Table 6 Certified values and expanded uncertainties for
sediments reference materials
R (T RN
Frt it GBWO7352  GBWO7353  GBWOT7354 GBWO7355
(pg/s) (ng/g) (ng/g) (ng/g)
% 1.31£0.29  (53) (23) (61)
ViR 0.20 £0.05 - - -
JiA 0.25 +0.06 - - -
Vil 0.29 +0.06 (12) 9) (13)
£ 5.7:1.3 (92) (66) (172)
" 0.30 +0.06 9) (8) (12)
B 4.10+0.66 80 +13 71 £13 159 £27
[ 3.24 £0.61 46 £10 46 £9 111 +22
I [a] B 1.03 £0.20 30 £8 24 +7 101 £20
T)—ﬁ 1.46 £0.24 54 +13 34 +10 104 £21
FI[bIPEHE  0.90+0.17 51 =11 319 11920
B[R 0.50£0.00  (18) 155 359
I altE 0.84 +0.18 25+6 18 £6 40 +9
G [a,h] B 0.11 £0.03 (12) (10) (15)
H5[e,h,ildE 0.95+0.21 4311  24+7 8318
BiIE[1,2,3 —cd]PE 0.77 £0.18 34 +8 20+6  56+12
p,p’ —DDE - - 61 +14
LV AVAVAN - - 26 +7 12 +4
VAN VAVAVAY - - 43 +10 29 +7
PCB 28 - - 39 +9 -
PCB 52 - - 46 £11 -
PCB 101 - - 43 £ 11 -

I T WEIRRRSH; © - "R WARE .

Bigt: 9 KR R A A ORI B T M
JRB PRI ST 2 R R SR B 5E IT a H
PERTFEIT B A ST BT L M R A S
Bt A R AR 2 e A ol i o 5 I 5 AR F
JIT LA AL B2 Be A 7™ il R AR ERT T BT v [
FHEBEA S IEEOITE b S I 1 %R HEY) 5 UM
TE (B B R s A oA 5 14 1 ey v ]t SR 2
Be MR HH L BR AL 2 B A T I b B e . TR —
R

6 55k

(1]

(2]

Yang J, Qadeer A, Liu M, et al. Occurrence, source and
partition of PAHs, PCBs and OCPs in the multiphase
system of an urban lake, Shanghai [ J ]. Applied
Geochemistry,2019,106:17 - 25.

TRICHE, X85, TV, 4. SR i s TR Y 2 30 05
FE RS YRFIE AL A S KU PEAN [T ] BRBE 4%, 2022,
41(2):1 -11.

Zhang W B, Liu B X, Jiang T. et al. Pollution
characteristics and

ecological risk

polycyclic aromatic hydrocarbons in sediments from

assessment  of

(3]

(4]

(5]

[6]

(7]

(8]

(9]

[10]

[11]

fishing ports along the coast of Bohai Sea [ J].
Environmental Chemistry,2022,41(2) .1 —11.
BETFHEET, B, 5F JU LI ot R g L%
Tyl 7w R AR AR AE LT ). A 8 I, 2020, 39
(4).578 - 586.

LiY F,Pan M, Gu T, et al. Exposure of mother and
infants to polycyclic
lactation, Beijing[ J ]. Rock and Mineral Analysis,2020),
39(4) :578 -586.

Hou J, Yin W J, Li P, et al. Joint effect of polycyclic

aromatic hydrocarbons during

aromatic hydrocarbons and phthalates exposure on
telomere length and lung function [ J ]. Journal of
Hazardous Materials ,2020,386:121663.
Ye X Q,Pan W Y, Li C M, et al. Exposure to polycyclic
aromatic hydrocarbons and risk for premature ovarian
failure and reproductive hormones imbalance[ J ] . Journal
of Environmental Sciences,2020,91;1 -9.
Donat — Vargas C, Akesson A, Berglund M, et al. Dietary
exposure to polychlorinated biphenyls and risk of breast,
endometrial and ovarian cancer in a prospective cohort
[ J]. British Journal of Cancer,2016,115:1113 —1121.
Abbassy M A, Khalifa M A, Nassar A M K, et al.
Analysis of organochlorine pesticides residues in fish
from Edko Lake ( North of Egypt) using eco — friendly
method and their health implications for humans [ J].
Toxicology Research,2021,37.495 - 503.

Yin S J,Sun Y, Yu J H, et al. Prenatal exposure to
organochlorine pesticides is associated with increased

risk for neural tube defects [ J]. Science of the Total
Environment,2021,770 ;145284.
A, AR, AR 4600, 55 WM (3% — & 7 BRI 42
ARAEGURRPFUBORL Y A HLTS B0 0 B (T 5 ok e
LI]. bt 244t ,2021,40(9) 11396 — 1408.
Zhao Y J,Zou L,Niu Z Y ,et al. Advances in the analysis
of organic contaminants in sediments and particulate
matters by liquid chromatography — high resolution mass
spectrometry[ J]. Journal of Instrumental Analysis,2021,
40(9) :1396 - 1408.
XUME, T3, TEARI, 25 22 3005 R 00T 22 VLA —
KA R 22 TUR P B9 20 A R U % AR 25 KU 3
fELT]. B R A2 4 (A AR R ,2020,26 (1)
113 - 122.
Liu Y,Wang Y J,Wang F S, et al. Occurrence, sources
and ecological risk assessment of polycyclic aromatic
hydrocarbons in surface sediments from Xin’ anjiang
river — reservoir system [ J ]. Journal of Shanghai
University ( Natural Science Edition), 2020,26 (1)
113 —122.
VEUR, BREEIN 2R, 5. AR ERIZ VTR R A LS
A% 24 01 2 2 SRR I 23 A R AL S XU DA [ 1. 809
— 517 —



434

HoO

http; // www. ykes. ac. cn

et

2022 4

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

Bl2#,2020,32(3) :654 — 664.
Xu Y, Chen J F, Xu L, et al. Distribution and risk
assessment of organochlorine pesticides and polychlori —

sediments from Lake

2020, 32 (3).

surficial

Lake

nated biphenyls in
Baiyangdian [ J ]. Science
654 - 664.

TR, XSS RSO, 45 AW TR RUTBG I
YorA R AR 5 R PPN [T]. a9 I, 2021, 40
(4):570 - 582.

Fan C Z,Liu Y B,Zhao W B et al. Pollution distribution
characteristics and ecological risk assessment of heavy
metals and polycyclic aromatic hydrocarbons in the river
sediments in Anning, Yunnan Province [ J]. Rock and
Mineral Analysis,2021,40(4) .570 - 582.

Li H X, Jiang W W, Pan Y L, et al. Occurrence and
partition of organochlorine pesticides (OCPs) in water,
sediment, and organisms from the eastern sea area of
Shandong Peninsula, Yellow Sea, China [ J].
Pollution Bulletin,2021,162:111906.

Wang P, Shang H T,Li H H, et al. PBDEs, PCBs and

PCDD/Fs in the sediments from seven major river basins

Marine

congener profile and spatial
tendency[ J]. Chemosphere 2016 ,144 ;13 - 20.
R, SRHE, SE KIRTUR Y 16 B PAHSs
BRI AEEC )] . B84k ,2019,38(3) 1494 - 502.
Lei P, Pan K, Zhang H, et al. A device for the rapid
extraction of 16 priority PAHs in aquatic sediments[ J].
Environmental Chemistry,2019,38(3) :494 - 502.

Itoh N, Aoyagi Y, Takatsu A, et al. Certified reference

in China; Occurrence,

material for quantification of polycyclic aromatic
hydrocarbons in sediment from the National Metrology
Institute of Japan [ J]. Analytical and Bioanalytical
Chemistry,2009,393 ;2039 —-2049.

SRM (1941b) organics in marine sediment[ R ].
Gaithersburg: National Institute of Standards
Technology (NIST) ,2015.

SRM (1944) certificate of analysis. New York/New
Jersey waterway sediment [ R ].
Institute of Standards and Technology (NIST) ,2017.
Wise S A,Poster D L,Schantz M M et al. Two new marine

sediment standard reference materials ( SRMs) for the

and

Gaithersburg : National

determination of organic — contaminants [ J ]. Analytical
and Bioanalytical Chemistry,2004,378 .1251 —1264.

Wegener ] W M, Cofino W P, Maier E A, et al. The
preparation, testing andvertification of two freshwater
sediment reference materials for polycyclic aromatic
BCR
Trends in Analytical

hydrocarbons and  polychlorinated biphenyls:

CRM535 and CRM536 [ ] ].
Chemistry,1999,18(1) .14 -25.

— 518 —

[21]

(22]

(23]

(24]

[25]

[26]

[27]

(28]

Wegener ] W M, Maier E A, Kramer G N, et al. The

certification of the contents ( mass fractions ) of

polycyclic aromatic hydrocarbons; Pyrene, benz [ a ]
anthracene, benzo [ a] pyrene, benzo [ e | pyrene, benzo
[ b ] fluoranthene and indeno [ 1,2,3 - cd ] pyrenein
freshwater harbour sediment CRM 535, EUR 17795EN

[R]. the European Communities:

Community Bureau of Reference,1997.

Commission of

LGC 6188. Statement of measurement. River sediment —
PAHs ( Latest Amendment ) [ R ]. Laboratory of the
Government Chemist (LGC) ,2020.

Tolosal I,Cassil R, Huertas D. A new marine sediment
certified reference material (CRM) for the determination
of persistent organic contaminants: IAEA — 459 [ ] ].
Environmental Science and Pollution Research, 2019,

26.7347 - 7355.

HIE , S P98, 45, v [ S R S T b e A LS
2GRN 2 BTN S A AR ER Sl [ ]
1,2015,34(2) :238 - 244.

Tian Q, Wu S Q, Tong L, et al. Preparation of certified
reference materials of organochlorine pesticides and
polychlorinatedbipenyl in Chinese typical soils[ J]. Rock
and Mineral Analysis,2015,34(2) :238 —244.

4 [E bR E W) A PR 5 2. AR MEI B H SR [ M.
At v EBORS H RSRE , v R A, 2017
National =~ Administrative ~ Committee  for  Certified
Reference Materials. List of standard substances [ M ].
Beijing: Quality Inspection of China Press, Standards
Press of China,2017.

R, 2Bt A, 45 T DU Z 355 K e
AR s S EE LT ] 67k, 2013,32(5)
767 -774.

Fang L P, Wu Z X, Wang W, et al. Preparation and
certification of river sediment reference material for
polycyclic aromatic hydrocarbons[ J]. Rock and Mineral
Analysis,2013,32(5) 767 - 774.

A [l bR ) A PR DR 2. s v TR A A A R
BAAIM. Jbat: 34 ik, 2010.

National Certified

Administrative ~ Committee  for

Reference Materials. Preparation, management and

application of reference materials [ M ]. Beijing: China
Metrology Publishing House ,2010.

A ERREY) B B 22 B3 2. AR EW) OE (B SO R SE
PFAA ML B 5T v R Y R, 2011

National Certified

Administrative ~ Committee  for

Reference Materials. Reference material general and
statistical principles for certification [ M ]. Beijing:

Quality Inspection of China Press,2011.



53 4] U, 26 JURBWI T 23005 08 A HLERAR 25 2 RIBR I 73 H bR v STt ] HaE

Development of Certified Reference Materials of Polycyclic Aromatic
Hydrocarbons, Organochlorine Pesticides and Polychlorinated Biphenyls
in Sediments

TIAN Qin'?, TONG Ling'* , AN Ziyi"*, XU Chunxue'>, SUN Huizhong'*, DIAO Jinling’
(1. National Research Center for Geoanalysis, Beijing 100037, China;

2. Key Laboratory of Eco — geochemistry, Ministry of Natural Resources, Beijing 100037, China;

3. China Agricultural University, Beijing 100193, China)

HIGHLIGHTS

(1) The certified reference materials of sediments from different stream systems of rivers and lakes in China have
been developed. This series of reference materials not only have three kinds of certified values; 16 PAHs,
3 OCPs and 3 PCBs, but also have a wide content range from ng/g to wg/g levels, which meet the needs of
different analyses.

(2) Nine laboratories used three analytical methods for collaborative analysis, including high — precision isotope
dilution mass spectrometry, which ensured the accuracy of the certified values.

(3) The method of certified values, accuracy and uncertainty have achieved the level of research and development

of similar reference materials in the world.
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ABSTRACT

BACKGROUND: Polycyclic aromatic hydrocarbons ( PAHs ), organochlorine pesticides ( OCPs ) and
polychlorinated biphenyls ( PCBs) have teratogenic, carcinogenic and mutagenic effects, which are priority
pollutants. The formulation of pollution investigation and treatment measures depends on accurate analysis and test
data, and certified reference materials (CRMs) are an important guarantee for data quality control. However, the
existing relevant reference materials cannot meet the actual needs of pollution monitoring in China.
OBJECTIVES: To prepare four CRMs of sediments for analysis of PAHs, OCPs and PCBs, and to meet the needs
of environmental monitoring and scientific research for the monitoring of priority pollutants in China.

METHODS:: In this study, according to the specifications of certified reference materials ( JJF 1006—1994 ,
JJF1343—2012 and JJF 1646—2017) ,4 CRMs of PAHs, OCPs and PCBs in different sediments ( GBW07352 -
GBWO07355) have been developed for Chinese environmental monitoring and scientific research. In the
development process, in order to solve the technical difficulties of the stability of organic compound reference
materials, the effects of “Co sterilization and temperature on the stability of organic compounds were investigated.
In view of the complex characteristics of the sediment sample matrix, different extraction and purification
technologies were adopted to reduce or eliminate the influence of the complex matrix on the extraction solution and
reduce the matrix effect of instrument measurement. Nine laboratories’ collaborative analysis was carried out by
using traditional methods including high performance liquid chromatography ( HPLC), gas chromatography —
electron capture detector (GC —ECD) , gas chromatography — mass spectrometry ( GC — MS) and new techniques
of gas chromatography — isotope dilution mass spectrometry ( GC - IDMS).

RESULTS: The sediment candidates have good homogeneity and stability. The certified values and expanded
uncertainty for 16 PAHs, 3 OCPs and 3 PCBs are given, and the concentrations range from 9.0ng/g to 5. 7ug/g,
which meets the requirements of quality assurance and quality control for analysis of PAHs, OCPs and PCBs.
CONCLUSIONS: This series of reference materials has been approved as a national first — class reference
material, numbered from GBW07352 to GBWO07355. This series of CRMs can be used in analytical method

validation, laboratory quality control, laboratory analysis ability assessment.
KEY WORDS: sediments; certified reference materials; polycyclic aromatic hydrocarbons; organochlorine

pesticides; polychlorinated biphenyls; certified values; gas chromatography — mass spectrometry; gas

chromatography — isotope dilution mass spectrometry
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