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A Laboratory Teaching Experiment about Analysis of Organic
Pollutants from the Landfill Leachate by GC-MS

GE Shu-Ping’ YAN Yun-Peng QUAN Xue-Jun
(College of Chemistry and Chemical Engineering, Chongqing University of Technology, Chongging 400054, P. R. China)

Abstract: A comprehensive experiment was designed for laboratory teaching in this paper. The
composition and content of chemical constituents in landfill leachate were analyzed by gas chromatography
hyphenated with mass spectrometry (GC-MS). Through the analysis of the experimental results, the types
and relative contents of organic pollutants in landfill leachate were determined. The application of this
experiment to laboratory teaching can cultivate students’' comprehensive analysis and testing ability, and
improve students’ ability of practice.
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Component analysis
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S Al S BRI T N, B T RO SRR, IR R R
R s 5 S BRI R B 0,

1 KRR
1.1 LR RIRF

Agilent 6890A-5975C S IR FHAX, 4N 30 m x 0.25 mm x 0.25 um [ DB-5ms (3£ [F Agilent /A
Fl)o SEORASIN A B B IR AR A H K B PR T S A R L), SRR i R S A A 4l
1.2 #MmER

S HUE KA 500 mL, SR SR BEAE MR, N T ORAIE AR K HR A E A WL R4 BE D
AT, PRKTER YR BRIE. BRI 3 MR AE T 4 AT 2RI, BURE S, Y6 S mol - L' ] NaOH ¥
WREm R R, A S0 mL i & FFEAEE, HIHRY S min, BE SR, EZERZ, HHS50mL
TR E S REWMAERMA R, BWIRERWEIZEEH. RE, S FRERT S H
5mol-L ') NaOH M pH 2212, 25 mL ~SEH G EEZERRNIK, HRXEDGR G I itk 2 E
R, FEAMNIER, AT SEIANAE S KRS 55, SCIe AR 5 O LT 7 5
(4000 r-min', 5min). BIERIEE ARG, FERH S H 20% KRR pH 22, 25 mL & H 5
BATAA, WRREREEWNR, MIREBR I &E, A3 pH R MR AERUZ RS, KK
HEOHEHTE O, HRAEVURE.
1.3 HmikdE

fifi F e i 28 KAk ER A HUR ARG E 1 -2 mL. e RIS EN: B 44°C, A
FE240.05 MPa. 7% R R AR I 72 45 i ACAS 1) PR B AR BUR P, R B AR B, A AR 1R
HOE L BE r,  DABS ik A 7K A B A LTS B i o3 28 RS, B A 28 it 1) — S0 e 28 <0y
Ho
1.4 HREE

T REEBRIRGANA A BIK S, RHICKERER B R AR O AT T8 A 3 . K T /KB R B [ 4
TNAF A A HURAE /N, AR oK R A FERT B B R 1.5 he FRilRk4a i iy b
HIK TR AR 7 WUE, H/N L & 20O HL(15000 r-min ', 5 min) 73 25 WK B R 44
o BTG AN Agilent BUFE A, T4 °C %64 T & A7 Frll&H .
1.5 BESHEH

WANASR, ELE FIREE N 230 °C; HEFE IHRE N 250 °C; A2 E N 280 °Cs MIMGIRE N
40°C, R 5 min, FEFFHEEE A 10°C-min', FHEZE 120°C, F&E 15 min; 484200 10 °C-min ' F+
8% 200 °C, F25E 15 min; FLL10 °C-min ' FHE % 250 °C, F23E 15 min; 250 °C £ 300 °C {5
N10°C min’', 25 15 min.

2 #R5E
2.1 SHREIRRE L K R ESRAE

K E bR HETEY, AR S B IR A A K EE LK FEhR: COD 41019 mg- L' (PR i fig 73
Y636 BE 1 HIVT 399-2007), pH 4 7.39 (kS %51 £ 1 pH-3S), HLS:3%48.974 mS-em ' (HiE H1 5 AL
SLDS-17), P55 N 830.83 mg L' (EDTA i %&£ 1% GB 7477-87).
2.2 WIREIERIERE S D

W GC-MS 73 #T, B IB BRI A H VTR BE v T 60% A LA S0 Fh, W 1T AR 1. H
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El1 GC-MSMEKHHEBFRE
Fz1 QB KD EISRYRS
i D%y LR F I T6]/min AR B VU FE
1 Heptane, 2,2,4,6,6-pentamethyl- 10.685 2.49 83
2 Triethyl phosphate 13.346 0.87 96
3 Benzene, 1,2.,4,5-tetramethyl- 13.701 0.10 60
4 3-Methyl-2-(3-methylpentyl)-3-buten-1-ol 17.426 0.18 70
5 Phenol, 2.,4,6-trichloro- 19.795 0.40 97
6 Tetradecane 21.729 0.05 92
7 Cyclotetradecane 24.475 0.10 95
8 Butylated Hydroxytoluene 29.499 0.11 96
9 Diethyltoluamide 32.171 0.31 94
10 Hexadecane 32.606 0.63 98
11 Cyclopentane, undecyl- 33.819 1.10 96
12 Tri(2-chloroethyl) phosphate 35914 1.21 91
13 Octadecane 36.251 0.64 93
14 2-Propanol, 1-chloro-, phosphate(3 : 1) 36.411 1.95 95
15 Bis(1-chloro-2-propyl)(3-chloro-1-propyl)phosphate 36.629 0.66 90
16 1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester 37.413 0.73 76
17 Dibutyl phthalate 39.187 0.60 81
18 Propyphenazone 39.335 0.45 95
19 Eicosane 39.845 5.62 93
20 Cyclic octaatomic sulfur 39.988 0.38 96
21 Phenol, 4,4'-(1-methylethylidene)bis- 46.413 0.14 90
22 1-Docosene 49.538 0.77 94
23 Heptadecane 51.134 0.21 96
24 Octadecane, 2,6,10,14-tetramethyl- 51.735 0.02 86
25 Estra-1,3,5(10)-trien-17.beta.-ol 52.753 0.03 83
26 Nonadecane 52.885 0.16 86
27 7-Methyl-Z-tetradecen-1-ol acetate 52.994 0.06 60
28 9-Octadecenamide, (2)- 53.646 1.49 98
29 cis-13-Eicosenoic acid 54.121 0.16 72
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R1 EHLBHAKDENSREIR S FH(E)

i % £ B I []/min AR 2 i NS
30 Tetracosane 54.476 3.42 98
31 Cyclohexadecane, 1,2-diethyl- 54.733 0.74 93
32 Tricosane 54.922 3.23 94
33 Cyclononasiloxane, octadecamethyl- 55.162 0.61 72
34 1-Hexacosene 55.294 1.16 95
35 5-Methyl-Z-5-docosene 55.408 0.28 89
36 1-Bromo-11-iodoundecane 55.529 0.21 64
37 11-Dodecen-1-ol, 2,4,6-trimethyl-,(R,R,R)- 56.084 0.33 81
38 9-Tricosene, (Z)- 56.255 0.59 93
39 Pentacosane 56.353 1.42 98
40 Bis(2-ethylhexyl) phthalate 57.239 1.82 98
41 Hexacosane 58.086 0.10 94
42 1-Hexacosene 59.505 0.15 92
43 1-Cyclopentyleicosane 59.963 0.34 95
44 Fumaric acid, 2-methylallyl undecyl ester 61.130 0.05 64
45 Cyclotetracosane 61.605 0.09 80
46 13-Docosenamide, (2)- 62.544 4.50 97
47 Octacosane 63.001 1.51 98
48 Squalene 63.883 0.30 97
49 Oleyl alcohol, trifluoroacetate 65.885 0.12 74
50 28-Nor-17.alpha.(H)-hopane 71.596 0.01 90

RATH, BEREBIERIE R A IS R EZONbike. J7 ke, BRlE =K,
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