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The gas-chromatograph (GC) is a type of analytical equipment that has been most commonly
used in environmental studies such as concerning offensive odors and residual pesticides. The
GC has been regarded as being a well-developed analytical equipment, since the introduction of
a capillary column made high-resolution analysis possible, and hyphenation with a mass-spec-
trometry detector advanced the identification ability. There are, however, several disadvantages
to be improved. For instance, a silicone rubber seal is used in a septum for a sample injector.
Therefore, (1) there is an upper limit to the applicable temperature, (2) the background level
increases and/or interferences are formed by contamination of the septum, and (3) the GC
injector requires an exclusive type of equipment for thermal desorption, pyrolysis analyses and
so on. To solve these problems, we introduced another carrier gas line, instead of the septum
seal outside of the conventional carrier gas line. When the two gas lines are set at the same
pressure, leakage of the carrier gas is likely to be prevented, regardless of the existence of hole
for the preparing the syringe needle. We called it a “septum-free injector”. In this paper, we
demonstrate the analytical features of this novel injector.
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Fig. 1 Schematic illustration of the septum-free injec-

tor

CG1: Carrier gas line; CG2: Seal gas line; SI: A part
of the conventional septum type injector; —*: Flow
direction of the carrier gas
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Fig. 2 Action of the septum-free injector

CG1: Carrier gas line; CG2: Seal gas line; SI: A part
of the conventional septum type injector; —: Flow
direction of the carrier gas

DMBICHEBT LWL H 2720, RABIEFEE L
T, X0y —VEBELZTS. i, BkfFhR
(Fzy 2 \VTHER), Yy v ¥—FR, Ny FERLRE
¥ex IR AL vV 5y —E25h5. T/, CG2
WCHENEFHFE L BEIC, CCl~DEBEE2BHNEL
TH2HIZ, CGl & CG2 L DFBOBIZHIHERD > — VB
WiEA ) 74 2% E%ET, ¥ IXY—FTA0ORBE2D
BLETAHZEDLEZDBNA.,

(8) CG2iE, MEFHNOLFEAONSEIZ—E @&
XENTHY, ThD, 10 V27 % —DORBEREGET H%E
HEH- TV,

2:2 BTSRLTV—A2T 17 8—D GC EDER

WER Y — L OfEEIX, BEORS S L ENITHES HY
OEBILAZELCF 2y 7 NVTHRERBLE. ZL
T, TIRGCEBOLT ¥ LML Vx5 —DET 5 A
HaERoAL, 2R ELETS LTV
7y —ENRELLIICEOMFT Fr )Y —FX
(He) iz 2 21240 L, GCAREKE CG2 DIES#IH
I L, 22T e, HHENZ CG1 LTI
Lztg, E 75670 —A4 P25 =1L CG2
DWREINE, F— VS Z0IEhEfz @M L - RICREL
MEFTOFRMETHELZ:., KEftz 74670 —14 >
Yy y—oHIOMNZRE LB, RENERA S
L5000, 2=V EPLOFEREEI2DTHA.

2-3 HBOEMEFIE

Fig. 2 (1) WCRT LI, v47ud )y I2ffiAsd
A, HAOWEROHTHEINLR-MIZL) I —
ENTWw5E, ZORETCCG2DO—iL, F—r&—n
BSOS AR TV 52, CC2 DIESIE—ET

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

Paiam L

Table 1 Analytical conditions
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Standard sample

GC
Injector temperature
Column

Oven

Detector
Carrier gas
Sample dosage

VOCGs standard stock solution mix
Di-n-butylphthalate (DBP)
Bis(2-ethylhexyl) phthalate (DOP)
50 ug/ml (Methanol)

Condition 1

280 ~450TC

GL Sciences TC-1

60 m X 0.32 mm DF = (.12

40C (2 min) — [3C /min]— 92°C

= [5C/min]— 160C - [10C /min]
— 280C (27 min)

FID (280C)

He 2.3 ml/min (120 kPa Constant)
1 pl (Splitless mode)

Condition 2

280~450C

VARIAN WOT ULTI-METAL
25 m X 0.25 mm DF = 0.12

60C (3 min) — [3C /min]— 130C
—[20C /min]~ 280C (7.5 min)
FID (280T)

He 1.9 ml/min (120 kPa Constant)

1 ul (Splitless mode)

Septum-free Carrier gas He
injector Pressure 120 kPa
Flow rate 10~ 50 ml/min

Needle insertion time 0~30s
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Improvement of the inlet needle
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Fig. 4 Effect of the orifice insertion on analyte peak
areas

Conpounds — a: 1.2.4.5-tetramethyl benzene, b: n-
undecane, c: n-tridecane, d: di-n-butyl phthalate, e:
bis(2-ethylhexyl) phthalate
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Fig. 5 Effect of seal gas flow rate on analyte peak
areas

& 1.2.4.5-tetramethyl benzene; +: n-undecane; &:
n-tridecane; O: di-n-butyl phthalate; % : bis(2-cthyl-
hexyl) phthalate
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Fig. 6 Variation of the peak area by the needle inser-
tion time

¢ 1.2.4.5-tetramethyl benzene; +: n-undecane; & :
n-tridecane; O: di-n-butyl phthalate; % : bis(2-ethyl-
hexyl) phthalate
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Fig. 7 Effect of injector temperature on analyte peak
areas

¢ 1.2.4.5-tetramethyl benzene; + : n-undecane; &:
n-tridecane; O: di-n-butyl phthalate; * : Bis(2-ethyl-
hexyl) phthalate
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Table 2 Reproducibility
. RSD, % (o) Correlation
Compounds fFici
Area Height coefficient
1.2.4.5-tetramethyl 2.63 4.59 0.9990
n-undecane 2.01 3.42 0.9968
n-tridecane 2.49 3.53 0.9975
DBP 8.38 8.41 0.9998
DOP 15.24 11.86 0.9997
ATV vy PLRAEATEARDTEZ L, 2, ThS50#N

A 340C RU390T L BHVWIEALFALBICITSD X
LD HMEINE. 5%, A7y MEALREOK
AhEEEDS.

RBREMIL, REEE (50 ug/ml) & X% ) — ) THR
LT5h, 10, 25ug/ml DEFEITHEL, Thr 1uiEA
LY — 7 WD HHBIREZ RD 72, #E, Table 2128
T LI, HBREIL 099 DL ETH -7,

5 #& =1
v TILT )AL V25— RMEL, FOR®ICo
WTF 2w NV T TR L. ZOKE, VY

StOEARFFR H OLERIERD GC K BEHEMIHRT 2
EHEESNDIT—A M= L EOBRENDLH, O M
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