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Figure 1
Phases of the headspace vial.

G=the gas phase (headspace).
The gas phase is commonly referred to as the headspace
and lies above the condensed sample phase.

S=the sample phase.

Figure 2
K and B are important variables in
headspace analysis.

Equation 1
Partition Coefficient (K) = Cs/Cg

L ] The sample phase contains the compound(s) of interest
| D_,. and is usually in the form of a liquid or solid in combina- Equation 2
volatile L} tion with a dilution solvent or a matrix modifier. :
analytes | Phase Ratio (B) =V /V,
N ‘\F:‘ ® Once the sample phase is introduced into the vial and the
= L vial is sealed, volatile components diffitse into the gas
sample, dilution p:’mse until r.he headspace has reached a smr.e of equilib- C=concentration of analyte in sample phase
solvent, and matrix rium as depicted by the arrows. The sample is then taken . .
modifier : C,=concentration of analyte in gas phase
from the headspace. £
V =volume of sample phase
V,=volume of gas phase
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Figure 6: Gas syringe system

Step 1 Step 2 Step 3
Sample reaches Sample is extracted from Sample is injected

equilibrium headspace :@1
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EME : DB-624FE4lE - AEEEL4 um - REL0.25 mmx60 m -
BAERE : ¥)& : 45°C - 4.5min ; FHREEK . 60°C/m|n C #8258 - 240°C - 8.25min -

BEIHEZ R ME © ImL/min - 50, e |
AR : 200°C - 2-BHR
AERRE : 280°C - I .
s FIERE  230°C - 15 64 o
BF(AE - 70 eV - 14 2
AN - KD F(splitless) - i
CE B D ypus
B IE M B 715 R (selective ion monitoring, SIM) P R I
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> 25%WBR R AR
HU85%mk #2147 mL - MEBEFKERS00 mL - JEIEH -

2 85% X x = 25% X 500 mL
x = 147 mL

> NEMRE AR ZBcH

N2-2FRABIZEMAIL00 mg - BEEETE - UFESEILES
£100 mL - fFRNEMRERR - NBEENEITRERR - DUEBHF
K#EEZR25 ng/ml - HIFAEIRERRK - AL -
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AN AT Y
> 1EAEA R Vs
IABERE ZE(ERA100 mg 2 i th B REER
MAEERE0CS gkl BN 0.1 g - MUEHFKARTERE
100 mL - fERERRE - BUESEERE  UEBFKEEZRI0~

800 pg/ml - fEEEREATR - i FREE -

{E#2 : 10 - 20 - 40 ~ 50 ~ 100 pg/mL
S5 : 100 - 200 - 400 - 600 * 800 pg/mlL
AR B BB AR L R A SR

&2 Na,SO, 77 F& : 126.05 2FE : 64.06
HQNazso 1.968 g( 126. 05/64 06 ) AR #E Q1000 mLP - OJ1FSO, 1R %A €1000 ppm
KIfC £41000 ppm 100 mL - EQITB?LMO
HY Ea A7 B4 $50.1968 g YA 7R BB R100 mL — 1000 ppmSO, 14 AR
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AT AN - FAIR R B R A RIS U 2 1 BB ) R B N 1 1
UHETREOERY - Wik A ER R R REE S (i 2 8(g/kg) :
BEEP B2 B(g/kg)= 107
C : BEE iR iSHEEh B2 28 (ug)
W : BRiE S T iREE Y B (g)
S REE TR BT T AT RET 2RIEERARTGS(100%) - B
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18 #H 8T 58 E (%) %3 % B (%)

== 50 + 10
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AT B
=R— - _REIRERR (25 ng) L E 4 iR
Time  Retention Response Retention Response Amount Recovery
(hr)  Time (Std) (Std) Time (Ins) (Ins) (ng) (%)
0 3.864 2651950 9.999 32974439 23.20 92.8
2 3.864 2674830 9.999 33748018 22.68 90.7
4 3.864 2545776 9.995 32419705 22.38 89.5
8 3.864 2456236 9.995 32299871 21.35 85.4
12 3.863 2446962 9.995 32203128 21.33 85.3
18 3.863 2393060 9.999 31485390 21.35 85.4
24 3.864 2324773 9.991 31135299 20.78 83.1
St -5 FR% 1REMANR24/NFA LRI
@ £ i@ M
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Amount
(ng)

1.25
2.5
S
12.5
25
50
100
150
200

Kl

__ S EH

Response
(Std)
(m/z = 64)

106957
441786
1008932
3146614
7240355
13037515
25240985
35922162
44098624

*EF*E 1 =1 ;; ;£ZE %Mn\l:l

Response
(Ins)
(m/z =
125.8)
32671552
32633446
31801657
31360104
31261775
29423471
29060848
28496971
27730321

|
-~ |

IR 4E an Z AR AR TR

Response
ratio

0.003274
0.013538
0.031726
0.100338
0.231604
0.443099
0.868556
1.260561
1.590267
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32
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Response (Std) Response (Ins)

=

(M/z = 64)

421868
365900
518288
416083
418141

*EF*EE.;‘E' ;£ZE %ﬁlxl\\n%

il

(m/z = 125.8)

23761142
23056816
25712906
25592594
25855770

S| (2.5 ug)
CRTAEEER)PIA S RESE R RIEER (2.5 ug)

Response ratio Amount (mg/kg) Recovery (%)

0.01/8
0.0159
0.0202
0.0163
0.0162
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2.96
2.75
3.22
2.80
2.79

118.4
110.0
128.8
112.0
111.6
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Response (Std) Response (Ins)

(m/z = 64)

6230609
6299235
6180219
6133867
6147122

il

(m/z = 125.8)

24843884
25082129
24554748
24336847
24368496

_L*EJ;HTE.;‘E' ;£ZE %ﬁlxl\\n%

o] (25 pg)
BB (3ER) P MA G EHMIEEA R 2 RINEUIER (25 ug)

Response ratio Amount (mg/kg) Recovery (%)

0.2508
0.2511
0.2517
0.2520
0.2523

22

24.92
24.97
25.04
25.08
25.11

99.69

99.87

100.15

100.33

100.44
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