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85/2544 21 2544

12 2544
Gammacell 220 2544 : 303184
Oxalic acid (4
( )
500 ml
500 ml 85cm.  11.5cm.
)
Gammacell 220 297, 601 905
1
() ()

1 297 522
2 601 771

3 905 1428



1.49

5/

119
181
243
305
367
429
491
553
615

Transient dose (

=+ 5%

(dose rate)

(

Oxalic acid)

96
188
281
373
456
558
650
142
835
927

17
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123
187
201
315
379
443
507
511
635

96
188
280
373
465
557
649
142
834

926-

76



TCE PCE

Gas Chromatography (GC)<

Gas Chromatography (GC)

phase  mobile phase gas stationary phase
stationary phase gas-solid chromatography
(GC) stationary  phaseL chromatograph” gas-liquid
chromatography (GLC)
GSC
adsorptivity stationary phase silica gel, charcoal
GLC partition
carbowax, silicone
GC
stationary phase mobile phase

(distribution constant or partition coefficient, k)

k cgem
cs = stationary phase
cm = mobile phase
k k stationary phase
retention time ( ) retention time
column k
GC (solubility) ~ retention time

interaction,-forces molecules retention time
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GC GLC

GSC

Basic diagram  GC 1
Gas Regulator Injection Column Detector Recorder
> > > e >
Cylinder Port Valve
Sample
1 Basic diagram ~ Gas chromatography
: Gas dvanetogapy

L (Carrier gas)L

2. (Flow controller)

3. (injection port)

4 (Column)

5. (Detector)

6. (Temperature controller)
injector

1.

data processor
GC
GC

sample injection port




(carrier gas)

81

(detector)
recorder printer integrator
(Carmier geo)
Injection port
column (flowrate)
Inedion sysem
' GC Injection  pert
Injection systemu ! (heat)
Injection port 30-50 °c
Callary adunmms

Capillary column

1. splitinjection
2. splitless or direct injection
3. cool :on-column injection

(Glum)

(capillary tube)
(packed column)

GC
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GC 2
1 Packed column 2 partition column  adsorption column
partition column
liquid phase adsorption column
alumina, activated charcoal, silica gel

molecular sieves

2. capillary column

, quartz (fused silica) 03-06

liquid phase 25-100

pressure drop
capillary column

| (Detectar)
GC
L Thermal Conductivity Detector  (TCD)
2. Flame ionization Detector (FID)

3. Electron Capture Detector (ECD)
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L (high sensitivity)
MDL  (minimum
detectable level)
2 3 (signal /noise =2 3)
2. (selectivity)

(universal detector)

3. Dynamic Range

4, (stability)
(reproducibility)

Electron Capture Detector (ECD)

ECD

(electronegativity) CX

(Thermal electrons)

(09 (2 R ——— >CX + energy



3 “Ni - TFe
(collector

electrode)
electron cloud)

[

Reocorcker
Recorder chromatogram
detector
column
chromatogram
~ g +
2 “ X
3 i
Al
] 5
&
~—-1 1o .
: teg
: 1 1 J 0] L_%_} 1 1 1 1
0 2 - 6 & 10 12 14 16 18 20 22
Time, min; or Yolume
2 chromatogram (o band

Chromatogram 4



L band
peak (Gaussian standard-error, curve)

2. band

“retention time" ( tr)

band

3. retention time band
band

4, band band bandwidth,

tangent band baseline (
band
band h bandw
chromatogram
GC

Retention time retention volume

Retention time

Retention time

GC ( Quantitative analysis)

GC

chromatogram

85

band B

band C



pesk ( peek measureen) , 2

peak peak
1 Peek height messurenent peak
baseline  peak ( ) peak  baseline
peak peak 4 peak baseline  drift
peak peak
peak peak C peak
peak peak height

146 mm

o

917 3 N9IRAINGITDI peak

Factor peak ( peak width )
peak
L peak
peak
peak + 01 °c
2. flowrate  carrier gas peak detector
TCD flow rate flow rate
£0.1%
3

; peak
peak overload
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peak peak overload tailing peak

peak
2. Peak area measurement peak
electronic digital integrator GC
detector chromatogram peak
peak
integrator computer integrator
peak
L peak
peak ( condition )
peak peak
flow rate
2. ' peak electronic  computer integration
peak peak
Calibration methods
peak peak
1 . External standardization ( direct calibration )
plot standard  plot
peak ( ) calibration curve
peak standard
slope calibration curve peak/
peak:
slope calibration curve
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(%) A peak A Xi00
slope x (9)
STANDARD peak (height area)
slope STANDARD
Calibration curve
overload calibration curve

adsorption
calibration curve !

No adsorption

Signal

Adsarption

Weight of sample injected
4 adsorption  standard curve

external standardization
standard
syringe
t 5% calibration curved

curve standard
slope ( calibration factor ) slope
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calibration curve )’

TCE external standard
TCE standard 146 ,11.68 1584  99.28 ppb
GC Iml

Capillary column  Detecter ECD

TCE STANDARD INTEGRATOR COUNT(peak area)

1.46 10782
11.68 22448
58.4 64766
99.28 98648
WATER SAMPLE 53520
1 chromatogram TCE
TCE
100000
80000
80000
70000
(=
2 60000
.
40000
30000 :
20000 r%-xp=893(amt)+1 .1e+004
10000 !i"‘2=0.999
& :
(-2 20 40 60 o 100

amt

5 ' External Standard Curve



chromatogram
calibration curve
2. Internal standardization

peak area 53520

TCE 48 ppb

external standardization 14

internal standard

TCE standard
CCL4

Capillary column  Detecter ECD

sample
TCE standard
1.46 ppb
11.68 ppb
58.4 ppb
99.28 pph
water sample

standard '
TCE internal standards
146 ,11.68 1584  99.28 ppb
(TCE Standard) 5 ppb

GC 11

Integrator  counts

TCE peak ~ CCL4peak
10782 62735
22448 58004
64766 53658
98648 50916
64068 45787

chromatogram TCE
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sp utio=0.0897(afm: ratio}+0.16

0.2 W r*2=1.000
¥ 0 5 10 ; 13 26
amt ratio
6 Internal Standard Calibration Curve  TCE
chromatogram peakarea  TCE
peak area  CCl4(rsp ratio) Sp ratio plot
TCE  CCl4amtratio) calibration curve  TCE amt
ratio 14 calibration curve
TCE 13.9% 69.5 ppb
internal standard

internal standard standard '

plot

internal standard

2. Internal standard
3
4. Internal standard
)

6. ' stationary phase



internal  standard
(complex sample )
internal standardization
standard
chromatogram plot
standard internal standard

peak height  peak area

Headspace technique

Headspace technique

92

external standardization
internal standard

standard

internal standards

2.7
water bath

gas-tight syringe GC

"=} readspace vossel

- _A-Sampla

2| Censtant termperatura
4 liquis bath

Static Headspace



2 Static Headspace ~ Dynamic Headspace

1 Static Headspace

gas-sampling-valve
2. Dynamic Headspace

trap

(Distribution Coefficient, «0)

Ko

gas tight syringe

trap

= Clic?
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C2 2
1
2 (VCy
Ko = U3
(") (Cq)
( A
C C K d+1yg
Vv v,
VEVL
C°1
o

(Sensitivity, )
(Detector response factor )
GC ( Injection volume \Vg)

(VGEVL)
= fllg
Kd+[Vg/V]

sensitivity

L.

2. GC

3,

4

(Salting out effect)
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chromatogram

GC
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