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Determination of phthalic acid esters and their distributions in fertilizer
by gas chromatography-mass spectrometry

ZHAO Yu-wei, MA Ming, MA Teng-zhou
(Shanghai Entry-Exit Inspection and Quarantine Bureau, Shanghai 200135, China)

Abstract: A gas chromatography-mass spectrometry ( GC-MS) method combined with ultrasonic extraction
technique is developed for determination of 8 kinds of phthalic acid esters (PAEs) in fertilizer by optimizing ultrasonic
extraction method, gas chromatographic and MS conditions. The calibration curves of 8 PAEs have excellent linearity. The
recovery rate of standard addition are in the ranges of 76.8% - 102. 6% . The standard deviation (n =6) is 2. 1% -
9. 6% . This test method is applied to investigate the PAEs distribution in fertilizer. The source of PAEs in fertilizer is also
discussed in detail.

Key words: fertilizer; phthalic acid esters; ultrasonic extraction; gas chromatography-mass spectrometry
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3 it

ST TR S P R —SORE 8 0 - JB  E ke
o 8 A SRR R IR I S R 0 vk . SRR,
ZOTEE AT IAUE AL R A0 2R IE 45 A
ke 8 Fh 482K — B B2 K 1Y & 1, DMP | DEP  DBP |
BBP . DEHP . DNOP 75 7 # i FE & 0.02 mg/kg,
DINP DIDP J7 i 46 tH FR A 0. 1 mg/kg, Jins [0 1 52
H76.8% ~102. 6% ,AHXHRENZE(n=6) 2.1 ~
9.6% , 7] b T AR R PAEs 19 SZBrAG i, [ ik,
WFFE T AN [R] AE AR &R 2 — Y IR TR o i o0 B0 o0 A 1
B, AT T IS YRR, SRR AL 2 4 W BRI T
BES

S 30k

(1] R, SO, RA B, 45 SR 15 IR A AT XS 2K A 1 Fh A 1
TSR AR RIS (PAEs) B2 [J]. v AR 2S5 41 , 2003,
14(11) ;2001 -2005.

(2] By, S, 2240 45 B N XPARAR — IR R ( PAEs ) 1
FBURIE K@ RE O ()] SRR, 2006,26 (1)
10 - 16.

(F4% 192 )



192 - A, AL T

1 EWEHS

L1 {U2EF0AH

UM 35 - FABE 0 BT 3R T AX, 38 [ Thermo
Electron 73 ) 427, (35 A 4y 3 B 4044 (30 m x
0.53 mm x 1 pum) , [EEFH N 50% H H-50% 7 Fe R
REABE RPN E A B E A (1 m x
0.53 mm) , ZJBEIE LB ; 3 A K- Bty 0.000 1 g,
%1 Mettler Toledo 2> F) 4 7%

HL S HRET T 52 10 s S5 TR, i, I 1
F[H sigma 24 H] 5 TCKBRER A M AL SR (200 H ~
300 H) ,4r#ral, 0 1 b [ 2 8 B A 2 R A
FROTAE Al 5 VA B bR v i A bR N - k- (3 -H
FENEIERL ) A i . NNN  NAT NAB | NNK, 2fi i ( 21
JERT 97% ) 0T 1 REA =0 A F]
L2 fRETIERR

P TSNAs 5 i 2 51 TAE WM, LU0 R i
N NBR N =3 (3= P L n i i ) VAl Jie 1) JoT 2 vk
JE 4 200 ng/mL; NNN,NAT  NNK /) it 48 e 5l
10,20.50,100.,200,500.1 000.1 500 ng/mL; NAB
B ohE W E 5. 10. 20, 50, 100, 200 500
1 000 ng/mL,
L3 HHEMDENRKEIRE

WAL JZ M D RE Ry &R IHR ICRE & MDA v BE A
SEICE T B B 3 #0028, ANl 1 B

1

\as'_‘»—n— =
— —
o i

1 — Bl BEA 52— 1 53— 4R IR AR s 4— NI
S5—PE I ;6— 7] T— R ;8—5eHi (250 mL) ;
Q— 0 1T AT 11 5 10— =3 Rl 5 11— Al ; 12— iU AE 5
13—FE i 14—T0KBRER B 5 15— b

Bl FHmmABERENEHE

(E#E% 190 1)

[3] BEIHE, 22 25 0 , SR A0, 5. 4k KLt 45 HLT5 Yo 200 190 25
ML), FREERE,2005,26(3) 1198 —202.

(4] WEHRAR, IFIZR. W 26 28 AR AR — IR TG 1 o L B L 1
A1 BB ks R ,2006,16(3) 78 - 80.

(5] a2, B, 224 5. 5 Rl 40 MG S5 0 40 45 — P IR i 75 e 30
REPHAPRE IR, A0 RNE,2012,40(28) 113973 —
13975 ,14063.

(6] Z=2T, HIARAR, (R4, 45, AOMI - B R i E 3P 19

5536 B5E6 Hi

1.4 (UEE&EH

R FSCHRLT ) o e ) 0 3% 45 18, Bk 2 80
AR T IR WA T B 150°C, fR FF 2 min; LA
3°C/min X F} & 230°C, 20°C/min #H X J} &
260°C , {44 20 min; JERE IR BE N 230°C; N A
LBV 10 mL/min JERE SR 2 puls AN, A2
BFIE] S 1 min WOE I 8 50 mIL/min 5 $4Rfif Yl B2
1 550°C 3 52 LR EE >k 250C

TEA £ %037 F model 543 ; Z4f# 35 B g 500C
FER LR 250°C

FETZAER 25 A BB AR e~ AR i s 3 P
mE 2 iR

8.0t o ZEE PRtttk i
@6.0F T y
54.0- f
2.0t L 1
8.0f \ Ry R
gs.o— H [
240}
ol \1 A, J || ﬁh \ )
200 | SRS A A NN

00 40 80 120 160 200 240 280 320
{3 83 s} [6] /min

B2 A A i M B e B

1.5 HmBTAhE R

YA B HCH T 0 A AR A 10 g, SRS A
15.0 g (RBE P50 0 FL 5 M0 ik 72 50 BIF P 349 20
FAERER PR

FERRARPCREHINA 20 ¢ S ALHZ SR )55
BEESE 17 L AT 194 el 4P 5 o 81 R PR AR B e
H FHAE LT S. 0 g JORBREREN . HEUFHFEAn S, 7E
PP A 100 mL VONER ) : VRS ) =2: 8K G
) SR JFRE L aRAE ik AR B B A K I R P T
75 CNFEAL 45 min FEHORE AL o AR SRECE)S 3T
TF =T 18] , TEFA R AP0 [T O JRE Y R i it 5 [l
WA R, Y42 1.0 mL B3 A, B RE

J10.45 wm BBk adu e 58, BRI HE 4T H o

AR — HRIS[T]. 83 ,2011,29(6) :563 - 566.

(7] s/, FDEE. ASORH €033 — Ik FH R A2 3 v 4R — 1 iR

BHMFI[LI]. AT L,2010,29(5) 2531 —534.

[8] WAy, B, R AT, 5. RIS @550 2 1
A7~ BRERR YR [ )] . )R ~4H],2011,35(1) .73 - 77.

(97 XBK. AR S — TP B FH i AR 0 72 6 v 415 28 R T 2
HIRFFEL D] TR < Il R R 2F 25 43 Birf , 2013,

[10] Z=9t. & 208 i b BRIERBR 254k A5 W0 20 T A B it i A B AR FE

[D]. BRI A IliER2%,2009. B





