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Determination of Volatile Organic Compounds using Purge
and Trap Gas Chromatography(1:10 splitter) ECD and FID

Division of Potable Water

Sangmi Lee, Haesik Lee, Taerang Kim, Seungmi Kwon and Jungja Lee

= Abstract =

To determine the concentration of 13 Volatile Organic Compounds containing dichlorome-
thane, the method Purge and Trap Gas Chromatography(1:10 splitter) ECD and FID was deve-

loped.

In Purge and Trap, the purge volume 440ml and the purge pressure 10psi were the optimum

conditions.

The standard calibration curve showed linear relation in both FID and ECD.

Detection limit was 0.1ng/ml in halogenated compounds and 0.5ng/ml in aromatic compounds

by ECD and FID.

Because the detection limit of the present standard is 1ng/ml, this developed method is

suitable to analyze Drinking Water.
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Table 1. Analytical condition of GC.

FID, ECD with 10:1 ratio splitter

Column Temp.

Detector

Initial 35°C for 8min

Rate 5°C/min

Final 170°C
Detector temp 250°C
Column head pressure 28psi

Injection Time 1min at -120°C

u= $34H3H(U.S. EPA: Environmental Pro-
tection Agency)dME FAANZZHE P&THE AHL
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Table 2. Analytical condition of P&T.

Trap Material Tenax
Standby 35°C

Purge 11min

Dry Purge 5min

Desorb Preheat 220°C
Desorb 4min at 225
Cryo cooldown -120°C

Inject 1min at -120
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a) detection is ECD
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b) detection is FID

Fig. 1. Gas chromrtogram of volatile organic compounds(concentration 5ng/ml).
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Fig. 2. The effect of the purge volume on the recovery of 13VOCs(X-axis) at 5ng/ml.

Table 3. Relative standard deviation from 3 repli-
cate analyses.

Rsd(%) relative standard deviation

compound 20ml/  40ml/  50ml/ 60ml/  80ml/
min min min min min
1. methylenechloride 8.8 2.1 1.2 N N
2. chloroform 5.1 0.6 10.1 3.0 2.8

3. 1,1,1-trichloroe- 8.2 0.9 112 1.0 9.6
thane

4, trichloroethylene 2.0 2.6 4.1 0.9 1.7

5, dichlorobromome- 0.5 1.9 4.6 2.6 3.6
thane

6. tetrachloroethylene 2.3 1.1 4.9 2.1 11.8

7. dibromochlorome- 3.2 2.9 4.1 0.9 1.7

thane
8. bromoform 4.6 0.7 5.2 1.4 21.5
9. benzene 2.2 0.4 10.8 0.7 4.3
- 10. toluene 2.5 3.3 12 0.5 1.9
11, ethylbenzene 2.2 2.4 4.4 1.1 1.9
12. m+p-xylene 2.4 2.4 4.4 11 1.8
13. o-xylene 2.0 2.4 4.9 0.8 1.8

dobE & Fig. 29} Table 3o Yehgic}.

Table 3¢lM9} zo] AUEZS FHs= 2 VOCsY
A EZEAAE Bl 60ml/minel A 72 VOCse) FF A4
9 EFAA7} 1.3%2 7k Fobey} dichlorome-
thane(methylenechloride) o] 7 &% 2] %%t 40ml/

Tabled. Peak areas according to purge pressure.

Purge pressure

compoynd 10psi  20psi  30psi  40psi
Peak area
1. methylenechloride 8374 6799 6667 6541
2. chloroform 132143 126033 112276 123700
3. 1,1,1-trichloroethane 76451 64968 74670 72176
4, trichloroethylene 175331 156189 173634 166494
5. dichlorobromomethane 319379 301932 296632 295801
6. tetrachloroethylene 193073 182933 192301 189844
7. dibromochloroethane 533917 462036 535488 502980
8. bromoform 64417 61544 71932 69367
9. benzene 21906 19825 21281 20508
10. toluene 22057 19945 21580 20768
11. ethyle benzene 54975 48790 54339 51738
12. m+p-xylene 42670 38879 42102 40071
13. o-xylene 22205 20466 21795 20901

mind A FF 1.8%% AHEEZAAE Aoz H 713
T AUEE Byo}d peak aread|r Eohw dichloro-
methane(methylenechloride)& 20ml/min 2 total
purge volume®] 220ml/min¢|A 7}& & peak areaZ
Helfgl 28 60ml/ming] total purge volumeo]Abe)
Me AZEHA 43k, E3] chloroform< 20ml/minsl
A 74 ¥ peak area® Jel9le}. total volumeo]
660ml/min°] &9 dichloromethane(methylene-
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Fig. 3. The effect of the purge pressure of 13 VOCs(X-axis) at 5ng/ml.
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Fig. 4. Calibration plot for chloroform (a) ECD and (b)FID detection.
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Fig. 5. Chromatogram of 13 VOCs at FID(concentration 10ng/ml).

Table 5. Calibration results of Volatile Organic Co-mpounds(VOCs)

compound regression equation 1?(coefficient of correlation)
1. methylenechloride rsp=1.78e+003(amt)+2. 4e+003 0.993
2. chloroform rsp=1, 64e+004(amt)+2. 58e+004 0.998
3. 1,1, 1-trichoroethane rsp=1, 37e+004(amt)+2. 71e+003 0.999
4. trichloroethylene rsp=2.8e+004(amt)+1.19e+003 1.000
5. dichlorobromomethane rsp=>5.23e+004(amt)—5. 03e+003 1.000
6. tetrachloroethylene rsp=3. 44e+004(amt) —2. 824003 1.000
7. dibromochloroethane rsp=9. 31le+004(amt) —1. 42e+004 1.000
8. bromoform rsp=1.27e+004(amt)+158 1,000
9. benzene rsp=3.97e+003(amt)+1. le+003 1.000
10. toluene ) rsp=3.95e+003(amt) +1.23e+003 1.000
11. ethyle benzene rsp=1.03e+004(amt) —585 1.000
12, m+p-xylene rsp=3.95e+003(amt) —318

13. o-xylene rsp=4.07e+003(amt) —244

£%9 VOCsel 247+ 0.1, 1, 5, 10(ng/ml)9] $=¢] o,
M E4& AAEke] Table 59 = w2 2t VOCsel Fig. 5614 1371¢] VOCs7} 10ng/mle] ¥EojA:

dgt HA 39 A S RS e FIDo| 2% ZEE S RdF9
initial thresholdtg 123le] HE3}%]-& o 0.1ng/
ml¢] ¥EA FIDe|: benzenete] A2 chl- z =
oroform< 0.5ng/mlolA] $E: FIDO|E 7%},
Fig. 4o FID¢} ECDe|A 9] chloroform® calibra- dichloromethanes E§sl= 14702 VOCsE A3}

tion curved Yehfgich. ECDoIMES FIDJAM = 7] $]3] EPA method $& EY2 st gAY =
¢ wAALeld lineardt #AE YR Uk o AL Aol adwt: A 2AL 1A 1:10 splitero]&3te
Table 44 = dj o] FIDe|AN A4 4#HE RejFg  ECDEG 10~10) =7} & FIDS ECDe) £4) &
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