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3. EZMRE MY BAG s REk2E 8B, dtat 100037)

T, ARR = W BR A5 X454 (Phthalates, PAEs) 4F 4 — £ B 484 HE THRFE POIRAIFT LS, HIIN

HAdEH TR 4 F, L3 PABs BRI PHIRGABZ—, PESLE P PAEs 695 LA felr iz Th

T AT KR BRI M e At AR ST 6 AR al R IR ARAT R M R R AR AE 5 I AR 0 e A M A 5T S 4G

T2F, A, BEIAAGARIFED R LR m R EIRE L, KA B L3 PAEs 77 45 AR R 52

FHRIREEHNER, RASRERETRASEMAG TR, AART AFHER T ELE T RRAF EAKF

PAEs 5 #1 t4 AR Bt . 1Rk 2K BR®E LR PR 2 2R A R e lE B B R4 A A

mm L) AR LE, 234908 KA ERaRAEBEE, 2R AN H BB TG HLEEK,;

FERALZAE P, A5 PAEs S E G R iz bl e x5, 2 G095 R IATIRAN Fe N, H 2T TBARGRE

R, RIET 2RRTOERETLE—RTERAN; 9 RERZERA A EEL-Ri#E X (GC-MS) &4y F

4 #¥ PAEs # A7 AE AL, i LR 2 B, SR EE 36 ~2870ug/ke, [ B #FHAUR EI T KA

R B il ik st R A4 RBATIIE, AR TIAE R EMRML, Z 2PN ARED R S E S B R —845F

W R (%5 GBW07595 ~ GBWO07598), T vhith B PAEs ¥ M BRiEL M4, AASMAAE

MR R £,

KR 3 AREMR; AR WERES; AR G-tk AR

E: Y=g

(AR T PEEARE 3E | WEEZ TIE | T AN B3R B IR E LI b 4 FPARK W B B
SHAREMIR, A Mugkg B mg/kg, Tk R R T EKTF AR IR E K,

(2) INT QT KR, RARBGXN AN A, BAKT B ARG E QREKT, FREREZH S
9 /T A

(3) AL AR HJE T IRBRARED R . BOERREH] . BOEER B EME . HRBREARAFMAZTHF B £
T E IR, RS EALE R T,

FE 45 ES: 0657.63 XERFRINAED: A

87K — H iRl (Phthalates, PAEs), X FRBKFRER, ¥/~ 5h Y 80% ~ 85%. #K1M, PAEs 3 Y35 & B 4%
B N T B R ARG A2, T A SR IS = S, B P2 o ) FH AR 35, PAEs &
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SRR AR CIELS A AR R (5 o AR RN SN
WAy DO g D2 e g g DS10) Ay R o
WA WFSEEY PAEs JB T3R8 N 20 T4k
Yy, T g S B0 E 1 B0 AR M L BOWE M A B0
P ST s D00 i 20 B Ak 2 Aok
RIlfE3E, 26 E AL B 6 F PAEs 5 A “thE
WIS YLl 4 B | A3 EARAE — F iR — FI TS (DMP).

BRI 1 (DEP), 482 —H#2—T ik (DBP),

AR HIR T R (BBP), 4K _HIR — (2-&4
O 3) fiE (DEHP)., 457 iz —3¢ 1 (DOP) (2,
i1 [E C% DMP., DBP il DOP %) A J6 45 4175 Ye ¥y
A H, (Hb R K AR E ) (GB/T 14848—2017) #i
7€ 1 287K DEHP<<3pug/L; (Hi /K FAEE T fAnifl )
(GB 3838—2002) & DEHP<8ug/L, DBP<3pg/L.
22 5E T H b Y PAEs 19 HARA (0.1mg/kg) FT-
WHE (50mgkg) 2 . 1P TSR K 1 PAEs %
SEAEAE, WP Mpg/kg FL+ mg/kg AREE, FifiZs [a) Al
T H ARk, Hirh DBP Fll DEHP & 5 K H R Al i
FE PAEs V5 2 b EE R 0 b
AR PR AR PO A L e A
BRI PAEs, Hoh ) iflk 38y 16PAEs % &
k%) 33600pg/kg ) . 2019 4F LR 4 E T Mk W
s Y BIAREE 2 R Y A E R L
H PAEs, b+ FEH % b B 7 55 R iR TR =
S 13PAEs W 1E 212 ~ 2484pg/kg. BEHIK UL, 4l
+3Er PAES V5 4Lk P F-4ui i bl X, 77 2 25 A+
Herp PAEs W JE s TOTE 4 . PAEs 15 14
() 3 150 A 5 TR B A O, B 4 TR
PAEs YR BERRAE 135 . 1 139 rh PAEs %) LA i
R Z RN EE CEAE. A sAE 7K
a5, AU TR A A K O T g4
I AR B AR ECE LUK A R R A S s
UNAEV AR YN N 7 NI B SRR 2 3P o P i
WF9¢ +5h PAEs [15% B 43 A IR 0 T 3805 e
DA 3 o 6 e 2R AR sy EL A o B S, T A Y
Ay AT AT I 5 A AT o

H1F PAEs 7% & 38 v 1) 40 i 22 S [l RO,
IR E Ze T 2, I MR s 2 SRR i,
25 1™, 45 PAEs 4 HT e AR KPR R, Hovfe o
D5 LA e A HL oAb e B w] Ay
G3 BT T VR VEA R0 A A AT B, B 5 SRR
FES LR, S50 . S5 — S T R, 2
35 G ML BT I v e 0 T AR R . BB B
I B R A (b [ R AR R R AR
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1 R v ) BB ) R SCRRIRATF 32 A
b b 58 (DU UE) A AL B bR iEY) i K
TR AR 2 WK | A HLEUR 2 8L 2 B 05 12 o A i
FrifEW) Jot, A AR 5 L 5 v PAEs 4 A bR ) ot .
PAEs 7F -3 rh— 8 IR K A7 AE, 7 2l i fig b
PEXPRE S HEA TR, Wi | Ak, 3 —ad PR R 2Lk
ZE|FREEH PAEs 15 4%, 2R ] Rg e /b H AR 2
Mk, HHET PAEs BT BSR4
bR MV VRT3 I S ke ST 7 vk R A 1, B>
AHN AR BRI BT T A AR BRER | Mg . O iki T
AT R

ASCEXT PAEs 7 43 975 YL REAE SORE Sl A
o o A T R, A o LR X e AT A, R A
Z B A B SR TS YL i 1 SR S AR sk,
6 Fie HR IRl 5K — G b o ) 5 B AR S ) ( JIF 1006).
(R B 2 L Y5 MRS e M PEAR ) (JIF1343)
FITCHI 5T 53 B A v 40 I ) F A S ) (JIF 1646) oK
AT, 2 T A S AR RN T A
Jiti, 22 9% S50 == DMVE R (8 AU S 36 % R H [l R
i T8 SO e v X0 A (B4 SR HEA T, A T 4 A4S g
H1 PAEs S b P 5T, R JRe 24 5Pk R e
FESERESE, JFEE X AREY) B il i 2 v 5 LA A
A FEHAT oM S VEAL

1 PRV IR R 4 S &5
1.1 PRIEVIRR S

It H R TRE S 7 F PAEs 9 HEE R
ey, Horb 6 Tk 35 [ A5 (R 37 28 50 AL e 42 1l
15924 510 PAEs(DMP, DEP, DBP, DEHP. BBP,
DOP), 1 Ffr Ay Wi A 45 ] 5 4 B ot 199 JL 2 HH o SR i
TR BN 4B 28 — W iR — 5 Tlg (DiBP). £
TSP AR I A, ARMER A2 R 7 Fh PAESs YR EEHRAE—
FE SRR 88 N T e UAS [F] 3820 A
AN [) 5 2 0 L b 3K A 2 B it 20 B 5 2, 300 24 5351
VEECA 438 | Hb RS 5 398 | S 3 [mTlAcant J]
- SN AR 0 ) R, SRAR R 4 4,
%57 N GSSO-12 & GSSO-15, 23 W {E 43 Hr
KX 4 Y & 46 () DEP, BBP 1 DOP ¥ &
IS T 10.0pg/kg, H oA W A~ £ %) (GSSO-14 il
GSSO-15) H' DMP ¥ FE7E 6.00pg/kg £ 47, i H 40
P2 FEZIN 3.52ug/ke, 0 T PRIEAR D) T (E 1Y
TR P, AR SC X i 18 4 Hh R H VA B 3555 1 DMP,
DBP. DiBP, DEHP iX 4 fli PAEs(> 10ug/kg) #f 17
E(H.
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1.2 &Sl

W R AR BORE AL B T IS Ak B SR, F
BRI RIS LIS R BRI KRR (N7 B8R4, BB 1 ~ 2h),
HEE YRR, Joth 29, T, BN & 0 = R Bk
BEHLESLE % 74um(iE 200 HIF) & 99% L I, 1857,
WK B A% Jo 43 B e b U BB B L P, 20/, AP
FEfh 500 . AR RRRE L AR e 1, ©Co B ST
K, 4°C BECLRLTE

2 SEREST
2.1 AXER. APRVAI A

M 8 3% 15 1L (GC-MS QP2010plus, H 7
Shimadz 2\ w] ); f6 il 7K ¥ Z AL (KL512/509T %4 12
7, b 5 BREARBE 7 B 03 A7 B 2 71 ), A AR R
(Visiprep DL SPE, 3£ [ Supelco A fl)e 1932 —H
F 43 B K (CH8606, Fii +- Mettler Instrumente AG
oAl B4 4% A (DB-5ms, 30mx0.25mmx
0.15um, 3E[E Agilent A H]).

25 FRE o SR T (4 A Db AR, BT
il SEE BT AE O %6 . R A5 A AL 390 2 ok € 4l
(f% % Merck /A )). Florisil B [EAHZEEUNE (6mL,
1.0g, 19 H 4358w o

4 Fft PAEs A7 UEFRHE SR 300 : SR —H i
—HIfiE GBW(E)100221(237pg/mL), 4P _H iz T
fif GBW10134(1000ug/mL), 87 —H iz — 2-2%E
35 fiE GBW10165(500pg/mL, W [ Hf [ 35 k22 i
58 Be), A8 2K —H R % T FE GBW(E)100284
(500pg/mL, W I b 552 15 2 108 SE AR HE D) T H AR A FRA
Ao B 2-FIOR, =BR-D,,(1000pug/mL, 4 H
f&H Dr. Ehrenstorfer /A F)); IWhR¥): —FlIiRAE 057
JEVEW (8 -Dyo. JE-Dyg. Ji-Dy,, 2000pg/mL, 1 H 3
¥ AccuStandard A H]).
2.2 FEShRTALRE

FEH FRBGAFE 1.0g(H 1 2 0.0001g) BT 3 5
BT, N 100uL 1.0pg/mL ALYy 2- I 4
=B H-D,,, - 30min, A 10mL IE & %% -74 il
(1= 1, VIV AESR B, $% %% 30min, & 75 10min, P
4000r/min &5.0> Smin, B F1EW, EE I 1K, 55
WL KB ARG 20 2mL, FREHE.

ek PRI 45 W Florisil 35S [ AH A% UM
Feik, 1 15mL 1E O Re-INEREEGR) (4 < 1, VIV) Bel,
BELEAE 40°C /K th AR R IE T, A 100pL
1.0ug/mL W ARY, IE O BEE & % 1mL, £F GC-MS
53T

2.3 SAHEIS-BE AR LE

SRS SR SR TR 260°C, AN Ui i
PERESE 1pLo FHERT: WIHHR 90°C, fRF 2min,
Ph15C/min F+ 2 210°C, £ 4% 2min, LA 30°C/min
FZ 270°C, {4 #F Smin, L1 40°C/min F} & 300°C,
£REE 6min,

Fik S Mg SO H R TR (B Bk
AEH 70eV; B TURIRIE 240°C; (A3 5 i 1
280°C; IR I ZE R B} [B] Sming N IEFEE FH
i (SIM).

B M T VR R R AR B 5 TR RIS - 32 B b,
PR NAR I E &, 2 N8 =M RE SR 5 &
W (JE-D,g. FE-Dy,. Ji-D)y)o

3 AEVIRIRRIDS R LSS R 51 e
3. RiEY SRR frdEl

H T &4 PAEs WM R 2, SCiat #
)25 1175 Jedas il ) 2 A0S G A A RS DN ) 5
AL IR, St AR T RV L AR L FEAL R AR
JE Y 2 X R 2 P AR R ), A B I X e PR R AT
825 PR AR AFDGHRAEL, W07E BRIIE DGR A RTHE T,
o PR B VR i UG B i

F£ PAEs 20 AT ad i v i S x bl o iy 7 L U
EAT PR o XA S R T R R, e
A0 I ERE AT, LU T SR S R ) g el ),
A3 5K 35mL PR . 35mL 1E & %E . 35mL N ER-1EC
BE (1 s 1, VIV), AR A4S ImL, SRR T . 25 3R
A 25 [ Merck 2 m) Y €033 Al 5 7 A e 4 1t s
F{E /N, 35mL %557 e 45 4%, DMP, DiBP., DBP,
DEHP ¥ 43 3)/hF 1.8, 3.0, 5.0 Fl 4.0ng/mL, [K1it,
SCI6 o AR 3k B SEE Merck 28 A AR 7R Y {43 4l
R

YOG 2B i v FH 2 ) A IR A T 1R BR AN T Ak
B W T IR, AR i AR R AR B % AT PAES,
S0 v RS 8 A A e ARk B A i s B
A MIPEIH o A8 (H S 50 %5 PAEs & H Florisil
B4 385 51 AH A5 O A AT, SR P AR 58 Bt 1) TR T 35 74
10mL TR E/IVEE, IR VEBO 46 2 1mL HERES BT, &
A PAEs, K] 10mL BRI SERSE, FERE 34T,
H PAEs &a/NFR R, ik, BAHZEBGS e A 7E
TEALRT, JEH 10mL PSR FOsk e /N, B PRIk e
Hisb AW T4k,

T 3 P P S G AR B A ], AR S50 i A
MIfY 4 Fh PAEs, 78 R4S AREM RS AR,
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DMP. DiBP. DBP. DEHP ¢ J& 43 il & 3.52. 8.72. 21 EIEY GSSO-12 ¥5HER IS R

14.6 Fl 11.8ug/kg, {HHM B8 5 25 = Hil UL AL FirAH Table | Homogeneity test for candidate GSSO-12.

He, R 4 A RE s (L S e pon —

¥Ihas AR 10 f50A L, 2R s H IS Y ik HAR I (ng/ke) 375 409 754 653

FEANJE DA TP S Bt it iz 8 T e W 0 43, ARt RSD (%) 104 759 739 10.7

% ,:F, jig’ﬁﬁé E ?Eﬁrﬁuﬁ,;& Mpegween (g /kg?) 15.84 1029 2924 5255

. ° Miin (g k) 1262 816 2263 4156

3.2 REY SRR Farsn 1292 1261 1291 1265

WS R B AR 2 —, T4k Sbb (ng/kg) 1.0 8.43 14.9 19.2

B D) R Y 23 (] 43 A Rk o AR S Chr v T 1Y)
SEAA . B 5 RRRE PEVTAL ) (JIF 1343), Xk 4 it
TP RS o DN A28 ) e /ML e BT v, 43 )22 il
HLIHEURE A 25 MR, BERUFR 3 Oy 2B 47 20T, BEAD FRAE
i 1.0g(RE I = 0.0001g), I GC-MS % Hirfb &4
HATINAE o >R PSR 3R T 25 0 A vk e Bl i A 7 43,
T 3 2 B 35 5 RN ZE PN 35 5 1 2 ok A DR 5 2 00 {1
ZIA RG22 5, MR FHN HEDN T
B i S, WA 2421
R 1) 37 ) PR A BE (e ): 7T RO H) 3 0
Mieryeen éﬂ Ij‘] igﬁMwilhin w\ &2ﬂ lj‘] {M%ﬁ\ﬁ 1) ﬂ‘%:$
TCHIBRAENR 22 (Sen), AR R HITHIR SIS AR
Z:ﬁﬁflggﬁj\% (Mbb):
, o)

Myerveen = Miyitnin
BT R B0 25 S W, 4 FhbRHE) T ) T A
46 bR, 2007 22K 56 F (9 5200 (8 X /N T il B8
Fo05(24, 50)=1.737, 34 5] R4 . LI GSSO-
12 g5, S5 A B 45 R L3R 1, 1.0g BURE 5 1) 3
& HAREE Y53 B 12K, PRI AR YA ] ) 3384
HEY) B e/ NRFE B R 1.0g. YIS VES I AT
A BB E
3.3 frikPrasE PERR:
T PR AR Y BT Y A SR A 22—, Tk
Bt B e B (L BE I (] 22 ey v . AL S
R E PR S RE A IR . PRAFIREE B UM G . ABIESE

2 _
Sy = max(

H: Foes(24, 50)=1.737,

FEANEESE T, SRR 25 Co #EAT KA, 7
il T A8 A7 5500 (4°C) 19 1 10 Fo e M A i B A% 1
(50°C) Ay IR Pk

S AR MR ) 2B A PR VEAG 1 7 1, 5%
TE 50°C 2504, BRAF 0. 1, 3, 6, 10 KAYFE N,
KAfa e R 2 A e PEITEAS )5 12, 25 5-AE 4°C
MR, RAF 0, 1.3, 6, 124 HAEaE TS
A B) S BEALI 2 A~ BTG, AN BT HEAT 2 AN lST
S3HT, R GC-MS 3EHEA T &, LASF-¥ 1 R iz i [a]
SRR R RS TR B0 25 5, R — e LA A
M R EFRER) BRI FR 2 o 21b1] < to0s XS (by),
UL IAE SRR E

FE MR B us = S (b)) %t
s by FoRIUE HLMIRE; 10 TR 95% EIFIX
6] ¢ {8 S (b)) FTRREREIAHE B ; FUE AT 2 B
TR R ¢ 678 fieJa — AR TR 6 i ]
u, PN FRE YA B K AR e PEASH S e
ug, SRR E AT EEIC M u o

AHARAED FORT 4 By Bk G 1T
KR P A s R e MEAG 58 . L GSSO-12 Al
FUE PERE B0 45 5 (35 2) B GSSO-12 % HirW ek
TEEANE T KR e M A R e M R, Hofth =
P e R e PE A B FIREZS 18 . KIWR e EmM
SR RS | AANEA o B B BB SN o

2 (BRIEY) GSSO-12 KRR (4°C) B AR E MRS (50°C) Bdid
Table 2 Long stability test (4°C) and short stability test (50°C) data for candidate GSSO-12.

PAES KRB R (4°0) FIRE TR (50°C)
fegeyy | WECPRGLRSDO fosxSB) ARCPIE - RSD 1005 XS (b1) -
(ng/kg) (%) (ng/kg) (ng/kg) (%) (ng/kg)
DMP 36.5 584  —0.062 0.981 3.71 36.2 429  0.0095 0.829 2.61
DiBP 406 505  —0.242 9.57 36.2 401 293 -0279 6.43 20.3
DBP 769 5.56 4.86 16.7 63.2 750 317 2917 11.1 34.9
DEHP 642 5.62 0.016 16.8 63.4 654 2.56 1.244 8.56 27.0
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3.4 PMEEIES ANEIE P
341 EEFE

- HERR Y A 2 (R 9 KA EUMER (H
J5 AT, IR MR G BEEL, Florisil 338 [ A 4%
BUNEGAE, GC-MS a2 . [R]#is AU e 5 =
TR A AR - ) (07 AR R I v ) e (25 A T I8
TE, LA 56 2 (E 45 5 1 T S50 o B> S50 2 X Bl AL
FER 2 RE S AT (B BT, B ST A3 BT 2 1K,
ML 14 4 AT R, AR B LA IR
9 41 36 M -
3.4.2  FrEES R ORIE

+- 4 PAEs 1 (B 53 B G 8 T AR 25 4l

Fr il A T BRI (IR v B, (T
P AR A 2R 1 S AT O Bk B & B S B Ak,
AR R R B R G & EELRE . B GREY
A (A ™) ALAA I B B3R ) (JIF1342) X 5 (H 52 50
FEBRRE T . BRBE 1 R AR5t 55 1 4 o
%Ek X 4% 520G % O TR AR S H AY B i DA

B E (T P R R R TR e . SR
§mmﬁm%?§ﬁ%ﬁﬁémﬁl Wy Angsn
B IR s, AN E (i s et RS
JE L VERGRE L R BR A, TR TR S AT AR S
GC-MS F3#rif, ZEHERERT, B 2 UE O bR HERE
3T, AREE GC-MS AR B FA R o Hr s e
FERS H BR AT 553 78 S AR BR S L P, Fadh A T R
R 57

SRR, REESLI A T I, AT — LR,
HR B PEAT A WA A FRIES IR 2 56, 3 b 4 T A
25 P T SRR I v 22 ) F4) ¥ 7 05 G SR
B RRIERE A (2 20 MREY), f095 2 4
TFEZS IR 1 A28 AR, 24 2 A48 0 (A X
e HLE A B L, A 22 /N T 15%, 25 F inds ]
WHTE 90% ~ 110%, AW [RICRTE 85% ~ 110%,
TR B 85, B A I AR izt vk i 25
P BE, JF7E SE BB il A0 2 B P N BRZS L E .

%3 RIEY) GSSO-12 EAERHERT AR HEY S5 | ARSI S

£ 7E 20 ~ 800ng/mL ¥ & 7 Bl P4 FHLAH ¢ R BUKR T
0.996.,
343 BudiEabr
XoF ARAT A A ORI B S T B R % - BRIk S ik
(Shapiro-Wilk) #5850 IE 25 AHEBFHIY 4 4>+
e PAEs bR oL, By Ab G 45 48 25 22 0
B o SRJG /3 BIRH Grubbs Fl Dixon i I X 25
FHEDEF TR G, A X AP P2 B, W05 DA
A, EHHEA TS 5@ MG B &2 8
(AR T O 22 FHRL 8 4815 (Cochran) FEA 725005 4G 56,
SIBR AT SRR . 4 1~ 135 PAEs S hn 4 i fe ¢
A RCEIEHEBA DT 8 4.
3.4.4  OEREVEAL

B 1) IO 2 (B 285 SR AN B o PR =B o AL 3
EIVEGIANTHE L (e ); FRETETI AN E L (ue,
A IR e e IV AR M w, )5 7 (L AT K
AN E (enar ) 3K =3R40 AN 2 BE 1 B BUAS B
SE AR UE) AN 2 B ) AN RE T

FEE L RS | A E E o 73 RS o Hi—
W G T A A A s, T
2 F P BOE 26 E A A RIS A A, A5 B AR Ak
AP AL R IES A, Lhuy = 5 A EEFY
ﬁ%@f@m&%ﬁﬁﬁ&ﬁ%Sﬁ%@%%ﬁ%
BHE PR HER 22, n e EEIR AR 5 =02
Xof I S 0 PR R R b LR GE o B R P EE Y
B BRI B up, A4 (R RR D TS | AR
B wgy AR S VR E 41 5 | ARSI 3 3 gy L AR
YHE R AN B AT E B s . FEAFR RS AT E
JE gy TSI BRIS RTINS | AN B s o

(1) E(EAHE AR ER 55 | AN E g

A FH A TR AR T ) I, 42 RE bR ) TR
PHY RET k=2, UMEEY GSSO-12 M, bRk
WY B FEANHA A BT L3 3,

(2) BRI BT B 5 A AN 2 B 1

VA VR TAC T 5 S T R T TR0V, A R

Table 3 The uncertainty introduced by certified reference materials in calibration solutions for candidate GSSO-12.

PAES SE (VR WA ) 5 B GSSO-12 ARG | A A2 B
ey T PR AR (%) MEXIAEEEE HE g
(ng/mL) (k=2) (%) (ng/kg) (ng/kg)
DMP GBW(E)100221 237 2 1 35.9 0.36
DiBP GBW(E)100284 1000 2 1 397 3.97
DBP GBW10134 500 3 15 757 11.4
DEHP GBW10165 500 3 1.5 669 10.1
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FH ImL B #4318 ImL ) DMP. DBP., DEHP LA
K 0.5mL B #sHL 0.5mL (Y DiBP T 100mL %l
h, B DMP %k 2.5ug/mL, DiBP, DBP il DEHP
W BE 3R Spg/mL IR B DR AN B
ARG, TEAERRA S  RE LM HES
PRSI AP B

0.5mL FEIRARFL I 1 B AR B LT
SR E FE S i A

() PR IR 22 715 BN R B« T RS A 110
R e 45 R W, KA B AR 220 0.0024mL, (AR
W22 77 AR AN A B AR = A B 4, W% AR A
FrifEdi 221 0.0024mL/ /6=0.00098mL

(b) BIRAREEZ 5| AR E R Mk 85
M AR A TAR I, I TR0 8 URAS Hh I s o Ml 2
4 0.002mL .

(c) VAR Bt 1 2 A8 A7 A (R AN o 2 - S5
TR 7 202°C, IE CLRE R ik 32410.00136/°C, 7=
AR K +0.5mL x 2°C % 0.00136/°C = 0.00136mL,
A AL 4k 8RO 5 or A B Ak D AR UE e 22
0.00136mL/ V3 = 0.000785mL .

U0 5mL = 1/0.00098 +0.0022 + 0.000785°mL
=0.00236mL

UiggizzosmL. o = 0.00236/0.5 = 0.427%

[F3E, T3 ImL B AR L 1 5 | ARSI 2
FE4 0.00236mL, FHXTANE E BE A 0.236%; 100mL 75
TSR E BE N 0.1625mL, AR A & FE R
0.1625%.

DiBP H £ 0.5mL F£ ¥ #% A1 100mL %5 i Jifi,
IR E A R :

U o = V0.427% +0.1625% = 0.457%

DMP., DBP 1 DEHP f] #| 1mL #% ¥ #%
100mL 25, HE | ARG 2 B A A

U, o = V0.236% +0.1625%" = 0.287%

VMg GSSO-12 S, e BL il 51 AR
EREIL 4,

(3) AL HERNZAA 5T ARIAN E FE ups

SRS AT R e [ 0T A i 0 2 2%, R
ke I A o 7 ) 8 SRR B BAE HE G R
1o 0 5 LR R VAT (RIS HEVES TR AR 5 o
11 PUR i A e 7 8 VR =17 9 B DIV U ES R e S
G A ELER, AR R A HURE it rrg e 7 4 5 o)
N PRV o BRI, AR BT A S5 A b 4R 75 e b
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Table 4 The uncertainty introduced by calibration solution

preparation for candidate GSSO-12.

354 GSSO-12
PAEs

e HHH ARXE AN 2 B Uy
(ng/kg) (%) (ng/kg)

DMP 35.9 0.287 0.11

DiBP 397 0.457 1.83

DBP 757 0.287 2.18

DEHP 669 0.287 1.93

HEMZ b (BRAE =1), A B R briEth A B A
ARFLIRE RO B e TS o 4 76 380 9 o
B (RS I 38 S EL 5 AN 2 A, 00 o 42
TR AHE AR 2
bR R T RSt B i 2
Dy bX,+a)l

i=1
Sy =

n—2
S 2 S hRUE 2 1 S BG y— A 15X
P AT X575 & AR5 P 208 7 4 S 0
s b—HRHERIZR IR a— bR 1 HUE

FHVbTS Ve 0 R A0 2 O 0 S Y
FATIE 4 UC, BRI AL 3 b E AR AL & P Y S A
AL A0 D2 AR O 22 M
SZXX LIS B

u=

P p—H I B n—Hm o 1h £ B0 SR 2
b—H; xo—FE b P HARE & W B AR Al X—
P ifiE T I A R B2 AP 1

IR BRIk, DUREY) GSSO-12 i, 45
T L ARANE 2 BE L3R 5

25 BRIEY GSSO-12 kLAl & 5 I ARSI E JE
Table 5 The uncertainty introduced by calibration curve fitting

for candidate GSSO-12.

5354 GSSO-12

PAEs
e HHE U AT AN 2 B
(ng/kg) (ng/ke) (%)
DMP 359 1.02 2.85
DiBP 397 2.45 0.61
DBP 757 3.23 0.43
DEHP 669 4.80 0.72
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(4) BRI AR E JE gy

PRt T m=1.0000g AN 2 B>k A LA B4
J7 .

— BRI AR B A A E B . R
EUEPE R EE iR K A2EH Img, BRI N2
A, s gy =1/ V3= 0.577mg, FE i R SR PR R
EPRAE I, BRRPRE Y ST I ZE R, SO A
Wugy = V2x0.577% = 0.816mg.

TRRPMENRKRE . HREREIE 1S
KV ERZE B I K 250 0.5mg, BRI IES 50,
JH\IJ: U4 =0.5/1.96=0.255mg, ﬁ\%ii’/}jaﬁﬂlzm{ﬂlﬂ
G5 BT E IR : upn = V2x0.255% =0.361mg; I
PTG A HH BR S (R BR AN A A

ups = V0.816 +0.361% = 0.892mg

AR ANE 5 A

Ups. e = Upeasie/m = 0.892/1000 = 0.0892%

LL GSSO-12 Ry, ¥t Fr i 51 A BYANG & BE W
% 6,

(5) BIMPNAREE ARG | A AN B ups

fdiFH 100 pL 2 A%, BOMARFRG A BN E
FEAIE R B R DL R HEE S AR
B B, 2RI (2) Ao Vs v e ) 5 | A AN
E B[R] BT 5, 100ul B8 VR 2% 51 A A 1 2 B Sk
0.000326mL, FHXT AN R 0.326%(F 6).

B RS AW E FE S5 2

TE MR IG T | AN E B4 IR F- 7 FOT 5 5 ik &
g A AN E BE ucrwm
Ucrm = Vil + s+ Ughar
= Vit + Uy + Ugs + Uy + Up) + Upy + Ups + Upy + Ups
YA E B Ucrw = kX ucrw (k X 2), 378
LN E B AN E JE BB 2 2 Fe A8 24 I )
1o MY GSSO-12 AN FEPFE 45 SR L3 7.

4 SEHESGHE

XoP R A o R e (R A 0 R T 2 R0
= UM AE, A D 000 e B b M ) T3 1 1
o v ke e PEVEAL Y(JTF1343) HEAT FiR BB 4t
IR S HAE, DA S S EAE bR e B . BT %
54 GBWO07597 #il GBW07598 H DMP & & Hb ¢
/N, NT 10pg/kg, izt & ) 4 0 R =5 1 7E
3.52pg/kg, K T PRUEA G 5 45 SR B HER, 7EaX P RD
PR b R g5 iz AL G YR E(E . 4 Fh L3
PAEs 73 HrbnifE) e (H 45 R L3R 8.

5 &g

FEF A ST /AT P bRTE XS 13 PAEs
B AT E IR AR D BT A AN R B T A
FEARL A3 ATT R S22 25 4 o RS A R DG,

B B M P S T [ B 51 AR B 2R

6 RIEY) GSSO-12 BEEMFRIR S I AL RE wp, FIERIMPIBRIE IS NI BE w5

Table 6 The uncertainty introduced by sampling weigh and adding internal standard solution for candidate GSSO-12.

kM GSSO-12
PAEs L&) . FERFR S | A AN ISINPIAR 5 AN
B
(ng/kg) AERFAN I 2 Upy AT ASH 5 Ugs
(%) (ng/kg) (%) (ng/kg)
DMP 35.9 0.0892 0.032 0.326 0.12
DiBP 397 0.0892 0.36 0.326 131
DBP 757 0.0892 0.68 0.326 247
DEHP 669 0.0892 0.60 0.326 2.19
7 3%YW GSSO-12 BIAHIEE
Table 7 The uncertainty of candidate GSSO-12.
PAEs {L2 ¥ HH Uy Ug Usg Up Ug) Ugy Ups Uy Ups Ucrm Ucrm
(ngkg) (ngkg) (nglkg) (ughkg) (ngkg) (ngke) (ugke) (nghkg) (nghkg) (ngkg) (ngke)  (ngke)
DMP 35.9 1.05 3.71 261 1.38 0.36 0.11 1.02 0.032 0.12 4.98 10
DiBP 397 8.43 36.2 203 10.7 3.97 1.83 245 0.36 131 44.0 88
DBP 757 14.9 63.2 34.9 19.5 11.4 2.18 3.23 0.68 247 77.2 160
DEHP 669 19.2 63.4 27.0 13.7 10.1 1.93 4.80 0.60 2.19 73.9 150
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Table 8 Certified values and expanded uncertainties for four PAE certified reference materials.
FRUED) AR 1 A AT E B (ng/ke)
Rt GBW07595 GBW07596 GBW07597 GBW07598
(GSSO-12) (GSSO-13) (GSSO-14) (GSSO-15)
DMP 36x10 74+18 — —
DiBP 397488 1.13x10°£0.25x10° 88424 314473
DBP 0.76x10°+0.16x10° 1.21x10°+£0.26x10° 413496 302469
DEHP 0.67x10°+0.15%10° 2.87x10%£0.53%10° 412498 2.46x10°+0.48x10°

T IR AR EM.

B J3E, HL 3 SO R - (E A HE VA AR E D I L A%
HEVS RO A HEA R R Z LA | FERRR L DL bR
T S AST7TH . b, A v FH 0 A T 4 o 11
afi B RN FE S ALK, SAE AR RV B I, A2 AL
HE M ZR LA R A K, DR A b v ) I R (e AR
o7 foff ) e Al AR ) o, T A FHAS TR . 2 i L
B TR, [R) B At v 8 A A A i 2 v Tl o7
B RS TAES R RE R AR RR b
N THAEG ARG 2 B, DA T4t v A 0 445 2R 179 7]
S

WFHIG 4 4> 13 vh PAEs Z» BrbrvE ) o, ©
v E R — bR 5 (GBWO07595 ~ GBW07598),
5 e 1) 5 4 IR T S BRERBEAE i, 5 Y0 BBl M ng/kg
K2 mg/kg K-, LM 15 YLRefiE Ak K
-5 SR A AR i ELA B I — B0, BT DL R

[l -3 AR5 DL AREE H bR fp 49 23 A i s o 22
R, JeRIE T PAEs PRI ARL 207 BdlE i
{EUER AT LA EOR TR

B 0 R ESNN T AR HEY A M (E (I
AT IEIR): ERUE RSO | LRt AR A
WL ORAP B AT TR« [ S B S ga i WL
A M S B s R BT 7 G
WA A B2 B A 7= i B i 28 42 5 B JR BT ST BT
FARBEIE TN 7 BEIRAG I hoL . A AR BT IR AR R
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Development of Certified Reference Materials of Phthalates in Soils

TIAN Qinl’z, TONG Lingl*, PAN Mengl, AN Ziyil’z, XU Chunxuel’z, ZHANG Miaomiaol,

WANG Liping’

(1. National Research Center for Geoanalysis, Beijing 100037, China;

2. Key Laboratory of Eco-Geochemistry, Ministry of Natural Resources, Beijing 100037, China;

3. Academy of National Food and Strategic Reserves Administration, Beijing 100037, China)

HIGHLIGHTS

(1) Four certified reference materials for PAEs in agricultural soil, plastic film mulched soil, industrial soil, and

plastic recycling station soil in China have been developed. This series of reference materials have a wide

content range of PAEs from ng/g to ng/g levels, which can meet the needs of quality control requirements for

different analysis.

(2) The pollution sources of background blank were identified and confirmed, and the extraction solvents and

purification columns were optimized, reducing the blank concentration level of the target compound and

ensuring the accurate determination values of low content samples.
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(3) During the certification process, full consideration was given to the influence of B-type uncertainties such as
solution certified reference material, calibration solution preparation, calibration solution curve fitting, sample

weighing, and internal standard addition, in order to improve the reliability of the determination results.

ABSTRACT: Phthalates (PAEs) are a class of organic pollutants that are continuously released and present in the
environment and are listed as priority-controlled pollutants. Soil is one of the main final fates of PAEs in the
environment, and China has fully launched investigations and controls on soil pollution of PAEs. Analysis is the
foundation of environmental monitoring and scientific research, and the certified reference materials in soil are
important means to ensure the accuracy and reliability of determination for soil. However, the existing relevant
reference materials do not meet the actual needs of pollution monitoring in China. In this study, according to the
characteristics of PAEs pollution and quality control requirements of actual samples, four certified reference
materials for PAEs analysis in soils have been developed through the nine laboratories’ collaborative analysis. The
candidates were mainly collected from agricultural soils, plastic film mulched soil, industrial soil, and plastic
recycling station soil. After homogeneity and stability testing, the results show that both homogeneity and stability
meet the requirements. During the certification process, in response to the difficulty of controlling the PAEs analysis
blank, the pollution source of the blank was identified and confirmed, and strict quality control measures were
formulated to ensure that the blank concentration throughout the entire process remained stable within a certain
range. Nine laboratories used gas chromatography-mass spectrometry (GC-MS) to collaboratively determine the
values of 4 PAEs and evaluated their uncertainty in soils. The certified values of 4 PAEs in soils ranging from
36pg/kg to 2.87mg/kg. The authoritative domestic laboratory used isotope dilution mass spectrometry to verify the
accuracy of the certification results. This series of reference materials have been approved as a national first-class
reference material, numbered from GBWO07595 to GBW07598, which meets the requirements of PAEs analysis
quality assurance and quality control, and provides technical support for ecological geological survey and
evaluation.

KEY WORDS: soils; certified reference materials (CRMs); phthalates (PAEs); gas chromatography-mass
spectrometry (GC-MS); uncertainty
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