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Determination of Trimethylamine in Dimethyl Ether Aerosol
by Gas Chromatography

SI Rui-gang
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Abstract; For the problems that trimethylamine and dimethyl ether is not effectively separated and the
enrichment process for trimethylamine is more complicated when conventional capillary or packed columns were
used for separation and determination of trimethylamine in dimethyl ether aerosol by gas chromatography, a new
method using CP-PoraPLOT Amines column and FID detector has been developed. The new method can provide
both qualitative and quantitative analytical data for trimethylamine in dimethyl ether aerosol. On-line monitoring
of trimethylamine can also be realized when auto-sampling valve is used. The detection limit of the method for
trimethylamine is 0.51 x 10 "°(V/V) and the recovery of the method is 98% ~103% with procession of 1.07%
RSD (n=7). The method is suitable for online monitoring of trimethylamine in industrial production.

Key words: dimethyl ether aerosol; trimethylamine; gas chromatography

TR A R TR, B —E
AIFAIE R, o T HBA AP 5 R4 R 5 T
SFREE, B2 B T 2 R A2y S A T
Ak, FEBH R Z — A TR S M % TR
FHGHESIGR . el T b ST A R AR R,
TEARZEFITT AR, HAl, BEA T ZHM
ol — R BRBR O /K T 20 A 7™ 5 — 2 5 I M A
kA= i T2, B )oK Ja
F PR P ] SRR, (R A A P A
o AR AY = e A, = Bk B v i 22 5
RSN A R BRI T AR A

Wi B EA: 2009-08-03; f&iT HEH: 2009-11-13

AR o PRI ] = PR g 1) 5 e Ry <055 1)
TR R EE R, AT AP G TR R R
I EARGE o SR T SCHRARE 1Y B 2078 (35 A A
BFEETEAEN AP ER 2 R UE = A RES —
FEA 2000 B, TR = PR T o SR A i R o %
Blo ARIAEE T — P Ds oM 7718 , JOT WA A itk
ATEAED T G R 3 FH Tl A = B s

| &
L1 @200
Agilent 6890 “TAH (A AL (SE[E Agilent 24 7)) ,

EF R "lEHI(1979 ), 5 e BE B, TR, Tk 7r#r &k, E-mail: siruigang@ 126. com,,

All rights reserved. http://www.ykcs.ac.cn

— 287 —



(RN}

a"OW

53 4

il

http: // www. ykes. ac. cn

i 2010 4E

PC A8 JEES A A% (FID ) 5 75 BORE R (71 mL
EaH . 24 AbFE) ; CP — PoraPLOT Amines {4 %
Mo =BT oS (DL kS A BRI
PTFE 72403, W B [ AR EY) e ot o

ANEESNIURE &, N BEZ: PTRE IR 2403, ) 3K
FI [ Swagelok WA RGN
1.2 ik sk

KM SPL st ERE 1T, JEAE R EE 150 °C 5 4%
I GRS 50 °C L, fR4F 3 min, L 10 C/min J} 2
180 °C s K i 250 °C 5 UM Al 4, (0 3 AT
i E A L, A 2. 25 mL/ming SR B 40
mL/min ; 25 i it 400 mL/min; TN R 20,
it 40 mL/min; JEAER 1T mL; 200 0 10 ¢ 1,

2 HER51HHE
2.1 faifhenykes

PR = PP e AR TE R T B R
A AR, R 32, H A 99. 5% L
b A A RN 5 x 107 (RERAM L,
D

X = e € S A I, SCik B 2 [ AT
s S i bl e s S WY BN PR Ui ESS U 1 e e R
R i (LR [ 2 A SR 2 — KOM) 5
Sy v b A WU T s i (R R
R =SB AR [ e ) B B T =
H R it o 8. SCER(13 — 19 [ B fii T &
U AT = B e A T o3 B s

il FH RS (3 S R B A0 A, E AN HE
TR ERNTEILT , = i (o3 g g — P ik £ i e iy
s, oo B RS SN RE I R BOR (A S 2 L
2.27) . $E CP - PoraPLOT Amines & 1% 4%
SRR 30 m x 0. 32 mm, fi)E 25 um, HE
Uiy 2.5 m AR, By Lk €8 5 SEORHRORE SRS
firo LT T A AL AT B8 1 AR B R
AOTEYE . AT A T A7 AR TR Ak
16 h: WIHEZALIEEE 50 ~100°C , L) 10 °C/min FFi
£ 220 C JEIRERT
2.2 WKL e

K CP — PoraPLOT Amines (& 3% FF: (1) L 78 {2
TEEULIE 1, = e B o 3.8 x 107°, N i g ik
FEUERER 1 mL, M1 0] DAE H, RiFT & ER
TEOLT 7 FH S e A R AT = FH frg 5 — F ok 4
fZH oA R AT 58 o

— 288 —

/uV<10°

2=

1.02.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.0
t,/min

Kl 1
Fig. 1

J1l CP - PoraPLOT Amines {a,if i~ FPfikta il
Chromatogram of dimethyl ether with CP — Pora PLOT
Amines chromatographic column
I—HE; 2—2 ks 3— s 4—ke; 5—NM;

6— Rk, TR 8 —=H %,

RMBFEEHEH (3 m x3 mm) , AN GDX -
401 RiJE 0. 175 ~0. 246 mmj [ %€ ¥ DU LM RE 1
(100 g/L) —KOH (10 g/L) iy i 5 1 3% [&] WL 15T 2,
SR EE A 18 % 107°, 7538 R HERE , JERERET mL,
=W OIS EAL T T RIREHE B AL, A R <S x
10~ B, = Y et — P D FITAE 5, LA S B

0.7 1.4 2.1 28 3.5 42 49 56 63 7.0 7.7
t,/min

Pl 2 FSLSERER Ik il el

Fig.2  Chromatogram of dimethyl ether with packed column
1—Hkt; 2—2 s 3— M 4—P%e

S—WEE; 6—=WHE; T— R,

%] PEG - 20M B 4045 (3% H: (60 m x 0. 32
mm , BRI 1 wm) SR 3 & UL 3, f &l 3 AT
A, = H g 5 T W B g gk AR A, AR
HATE R AT

i B VX 10°

a

k

— T T T T T T T T
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

Yo
f/min

Loz

Kl 3
Fig. 3

R P bR P
Chromatcgraph comparison of dimethyl ether and

trimethylamine

a— "Ik b—=HI bR e,

All rights reserved. http://www.ykcs.ac.cn



53

G U RRE S i i T S S U R RN W g

529 %

2.3 brifhge

43 5] P ) A [0 58 40 AR o o 1 s o by 2K
(WP 4) 35 1.2 95 i 3 28 A F BEAT 20 AT, AN ) e
BERRERERE 3 UC, U294, e R g A, A
JE S HNARAR , (001 Ve T AR A B AR A ] = R R 1)
HEHZE, HE R B R 2 0.9996, 256 R R AT .

60
50 F
X 40F
i 30T
® /=0.0983x + 0.2972
=27 g R =0.9996
gi‘:{ .
B0
o . .
0 200 400 600

I T AR /(v e )

Pl 4 =W ickrifkih £

Fig.4 Calibration curve of trimethylamine
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Table 1 Analytical results of trimethylamine with two different
injection methods
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ALV T
TEFE 6.70 6.21 4.52 5.83 5.95 4.58 5.50 5.61  14.50
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