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Determination of microplastics in Soil by pyrolizer-GC-MS

JIANG Zhulian' CHEN Xueyu* JIN Xiandan'
(1. Chia Tai Tianging Pharmaceutical Group Co., Ltd., Lianyungang, 222062, China; 2. Nanjing University of Chinese
Medicine, Nanjing, 210023, China)

Abstract In this paper, a Pyrolizer (Py)-GC/MS method was established for the determination of 4
microplastics (MPs) (polyethylene, polypropylene, polystyrene and polyethylene terephthalate) in the
environment soil samples. The microplastics in the environmental soil is separated by density
separation method. All the MPs get from samples is transferred and analyzed to PY-GCMS system.
The results show that obvious differences among different MPs is found in the chemical composition
and structure. It will produce corresponding characteristic pyrolysis products under the high
temperature condition in pyrolizer system. And the characteristic fragment is used for MP qualitative
analysis and quantitative analysis used GC/MS. The determination limit of the four MPs is 0.1 —
0.3 pg-g’', and the linear range is 1.0—20.0 pg-g™'. The recoveries are between 81.6% to 89.7% with
the repeatability of 8.9%—15.2% in 1.0 pg-g™" spiked samples. The results show that the Py-GC/MS
method is suitable for the MPs determination in environment samples.

Keywords gas chromatography, mass spectrometer, pyrolizer, micro plastic, environment,

soil.
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YR RHBR ME) B8 205 (PE, CAS: 9002-88-4) . B (PP, CAS: 9003-07-0) . B2 2, 4% (PS, CAS: 9003-53-6) . BEXf
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TTIE M, 16 60°C KB NI T 12—24 h, ZERIABE TP ks (B A HUT) . WCHE 7V, (01 FF 30t 280 2F A 1o e P 5
1R, AR VE I, BT SRR MU A B A B HLER P, 9235 07 2Nk T U8 5 B S0l ISCER VAT, YR 48 28 50 uL,
e BB fpaih, BT TIAR Py-GC/MS 4 #r
1.3 AT

PR SR AEER, 2RI BN 600°C, fEHZRIRE: 300°C.

SR AN Z B /M B35 4 . TG-5SIIMS, 30 mx0.25 mm ID x0.25 um E 4045+ (FRER K IH/RBHE A R A 7)) 3 &
JF S5 60°C, #R%F 1 min, 20°C-min™ FHld & 300°C, $R%F 7 min; JFAF D E: A CHERE, S0 LER 50 ¢ 1, 3
RE TRy 300°C; 2N S 4 25(99.999% ), fE A, 1.2 mL-min™; BRiES BN B THFH (ED I8, LR
k1 300°C, B FURIREE A 300°C; FHIRE R, £, RETER: 33—500 m/z.
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2.1 DURRREE AL 0 AT 2L P )

I 4 (polyethylene , PE)HRIF 2L M 7= 9 CT(1-Fiks, CAS:592-76-7) . C10(IE %8 %%, CAS:124-18-5) . C11(1-+—
J7i, CAS:821-95-4) . C20(1-—-1Jf, CAS:3452-07-1), [RINF B £ 95 B A7 A6 MUY 1) — 2 = 0 2544 . ff L 40 M3 % DA IE
ZREARAE B 1 T 5 LT < — 55 = S5 E S PE BOE HEARAES. DL 142 m/z VB R IF S IH E T S 1.

R4 (Polypropylene, faiFi PP), 2 P44 18 12 Ji 5 I 7 117 B (A 3R 5 4. SR TR (AR HILEEA JERL B | % Wi 34 5 S 4t
il B8 VIt BLAHAF B0 PR 7 =X, A B P2 0 R C5CIE 1%, CAS:109-66-0) . C6(2-H1 BL-1-)147, CAS:763-29-1) . C9(2,4-
TP EE-1-BE, CAS:19549-87-2) . (OB RE 3 i LA 2,4- T L - 1-BHR AR BS T 5/ O PP Y SE PEMKIEDL. L) 126
m/z fEH 2,4- " PR 1-FE I EEE T

BRI i (Polystyrene, fai F% PS) 45 H K £ M PRI IR BN A iR A BB ). TR L0 PS I #Afid 7= ) b s 1)
I B AR R ) AR S(HE 20, CAS:100-42-5) . — B SS(1,3- 2K 5L -1-T 5, CAS:7614-93-9) | = Bk
SSS(1,3,5- = R HEIF O i, CAS:28336-57-4) . T B3 A1 3 8 LAZR L FRAE B8 T8 5 3R . = RIKIEME D PS 1Y
SEMEHCHES. LL 104 m/z AE 2K £ 06 08 2 55 1

X IK — iR £ 515 (polyethylene glycol terephthalate, PET) 1) 24/ F= #5136 S 825 LIS, &4 6—9 4%
A BRI, FTTE A 24 A Y RE S5 R A Wk B RO S5 MO AR V. PET HRAE S 7= 4 A 2 B (CAS:75-07-0) . 7K (CAS:71-
43-2)  FW R Z 5 1B (CAS:769-78-8) . K HI R (CAS:65-85-0) . T 38} 23 H7 0  LL S W 8 Z M3 B R HE B8 T A
PET @ MEARIED. L 105 m/z /5 K H IR 2 MR 1 € 1 55 1.
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J75 PE. BN M PP, A ZM% PS. XA W R 2 AR PET Uk b 75 v i 70 = 48 P e /H 2/ IO Bk i VR A T
T T — 2 e (R RV SR 5 20 SRS BOR R FR R, 5 5% 2 Ve TR b, AT R T 57, (AR T AR b i 3R
B RS 1.0, 5.0, 10.0, 20.0 pg ff AL SBEHACIA, HR 38 45 A SR B RRERE R, 2wl bR i 26 AR 4
3ABEME A PR, 4 R ORI U BR A T2 0.1—0.3 pg-g ™ FRILEE 1.0 pg-g™ 4 Rkl iy 358, % 4e kR
6 W, TR INAR R A E A, bR DGR A A 81.6%—89.7%, B A VLN 8.9%—15.2% (% 1).
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IR ERET R (g 2 ediiite HMARCRS KR(eg)  EER%  EEMY%
PE 142 1.0—20.0 ¥=202977X-116615 0.9988 0.1 86.3 8.9
PP 126 1.0—20.0 Y=72509X+42913 0.9974 0.3 89.7 11.8
PS 104 1.0—20.0 Y=89754X-76440 0.9979 0.2 86.2 13.4
PET 105 1.0—20.0 ¥=126566X-93686 0.9987 0.1 81.6 15.2
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