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= B #HHAKHOBEEEER ShO TIERET
LA A7, FOEEIE: L Tt trapping column %
R LR AR 5 BER S 5o

agF KR rewh FI7OENT L AE4mm
B3 10m, FHEH: 40% (wt) dimethylsulfolane-
crushed firebrick C-22) %\ C % B © trapping
column (OFFERH b N F OB AR TRE
Iz 5 ORER iz,

© WMEEFEC X by% trapping column (2
o ancdind &b 160 mm Hg BE X TWRLI1F
_ECTH B

@ trapping column OFEHEFI 20-30 mesh ORI
Db ORHvie & FICEESRRERNED T S,

@ trapping column DE I L T KIECDOWTHR
AL, A& 4mm, £ 30cm 0 OREZEHDDR
el

@ HFEEHTArTEREHET SRS 20cem,
W 8Smm Dfsc4 7Ic glass wool (2g) ¥ HIE L
trapping column # iz & &4 i RBAER
Fli. EbIK, @ trapping column 1XEFOHE
DUENEE TSI RBEEINTE S,

1. #% B

BT, HEMEHRSIC & 5 ASTEHO D X AR
5 T& I, =& 2IE Magill® B33 LosAngeles k&
thin B RILAKFERI EEE L, Kay? ABEESICD
L3RI, RFER LOBROEBY, KB
I % smog EROBREOHLTEHLT, Goldsmith® 6k
BRSSO —MILRE BRoBLY, #Mbel,
BRAEZKE (& LT 3.4 benzyren) AT Lotr
NOOME(FHRZ LS smog OHEC2NTH U,

PLAEEE VTS ERY LR E RN R 8 Lo
MRS OERRAKR R L, 85D, BEeD
RS OB EEREO BB DWW, $HY
BB R O E H 2 DTl

—J7, James B OUYHELIE, SHICREB LS =y

* IEH FEN K ET TR Ts

= ER RN SEARDRGE THNEToRw
we ER FE I P UE a

FE Gl H*
A& | g
BOH # oz g

o2 b Z5 7, FEBORSY .S SURHE OOR
WCHEAEHET, REABRBEO RIS Wb Tn
Bo LML, #FR ruw b7 78FKEBWT, &b
TEREORSLHE LT 285, syringe X A5K1ME
BREEAEY Lo Tz, o= b 7 RCHBR
RS -2 okl T s EPHEETCHL, BRZOK
Iy trap A MV, AVBIIRY B\ o T ATREE
FHE LD BB E T - TR D, HEEHKC?
Tt Eggertsen 503 dimethylsulfolane trap $:ic
Foo TIRALKER 2R Lifle U R b EH LY
LB U Tt e T - e

LU Hb, 3o TIHERER oMMt LTk
EBTORRZET L LAWHLREDT, SEELD
dimethylsulfolane trap HICOWTHHF L IL, Hi¥
¢, glass-wool trap #OSEMEA D DT,

2. EB A&

(1) ERERISHE

EEREEIy o A4 E HAS e b 5 7, GD-2 @
CREHI O BERIEERY 304930 2mV/260 mm fullscale,
Fw — M 1em/min, HOEUER; 80 mA) B
L7co carrier gas (cif helium %V, column HI
¢ soap-film-meter & & b i@ & ME Lo

4y column ¥t Fredericks ' 5 X ¢F Eggertsen'!
5o dimethylsulfolane A i\ viz, 3 7xdo b ToRAGE
iz Lz fire-brick, iC-22, (30-40 mesh) 1 2,4~
dimethylsulfolane (2,4-dimethyltetrahydrothiophene-
1, 1-dioxide) % T T 40% W& i & & T column
FHA L L, PAE 4mm, EF 10m Dfd 4 TIERD
Db A4 R, EHREP 00 iR LaE
column & Lz,

SUEHRSRIC A W5 trap REAOEED S O ERlFRL,
WESEEY (-195°C) KELTHHI Lz, &EECk
Barn—-v— Mz E-1 CRTEE L THB, Tib
LRWESEFIE (C) ol trap (T) O—iRCEE#
vh (S, e ETE LS (P, (Ra# 141 %
SIWTEE| L, BB Y trap RICEHRE L
OB, AKiiws x—x— D) wkb, WEFLIH



991 % (I 38. 3)

26 4k SR B
Fig. 1 Schematic Diagram of Gas Chromatographic
Apparatus.
S Sample tank I : Hg-manometer
T : Trapping column A : Ascarite column
SC : Seperating column  F : Flow meter
TC : Thermal conductivity detector
R : Recorder V : Flow control valve
C, : Dewar Jar (Liguid Nitrogen)
C, : Thermostat P : Vacuum pump

a.b,c,d,e: Two-way cock f,g: Stop cock
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v

b3 % Ho

4 inlet
‘LF
z

OHEAEREE L TR R EM ot F R
&S RS KDITAOM column OEBERETEEL20
- ascarite DRIV (A) LT, CO, &3

B Lize
SRRSO LR LT trap ZEAEREH BT
FEET, avy (abe,d BIPEREIL b

ST (V) OEfRC L b carier gas 4 20~40 m//min
DT trap AL, trap PIDEXZEIER LcD
carrier gas DD 100 mi/min EHE Uiz, 2WT
trap #KAkigA (O°C) WB Ui, BEMES IR IR
AL L, carrier gas * & A column
BELT SESESEMLLE. 20Xl thk
Zaw b 57 LORES E -7 DWTEER L
v, RESER, EEERARAEL BRI X
o TR % 5T ey, Keuleman' ¢ dAHIEHE
(half band width) /o L » T -7 HEHBEAAELLED B,
HESE AR R s 0 oY TR IEE I X o TIRDMREOE
R RRR i WA fal

¥, HrRuuwh 55 7HRCE T —ERED
By s rsne b F9uD - 2 WFEE carrier

Fig. 2 The rolationship between the collecting efficiency and the change

of inside pressure.
(a) Concentration 5100 ppm (v/v)

gas OFWIC LD, IBECY ~ s HIIDE column DE
EOZERE L > CEHEINIDT, RERIBE T
e o S OEROZI 2 E Ul L 5 ficH
Bl

(2) HHEEy

#HE trap ORALAERI T A MEDH L BT
Bz, —EREOEMENAREL R L Lz,
frb BIEMIRL KR O TR I RALRp LK 3R (para-
foin F&) & LT ethane, C,H;, B.P.-93°C; propane,
C,H,, B.P.-45°C; n-butane, C,H,,, B.P.+1°C; iso-
butane, C,H,,, B.P.—-10.2°C; n-pentane, C;H,,, B.P.
36°C; iso-pentane, C,H,,, B.P. 31°C;
CH,,, B.P. 69°C; idso-hexane, C/H,,, B.P. 64°C;
B LU IERRAFIRVAKSR (olefine FR) L LT, ethy-
lene, C,H,, B.P. —102°C; propylene, C,H,;, B.P.-50°C
O—iEE Ay BRI CHER Ut Ui,

(3) ZEBRRM

PEF dimethylsulfolane trap VT, (&KL
KEATET ZHAWC trap OOFORIMTONCHH
FhoR A LB E L

n-hexane,

(1) HBHEROREE
(2) FREEHIORE

(3) trap OEZI

(4) trap DPE

(5) glass-wool trap
3. = BA AR

(1) RSB OEZE

40% dimethylsulfolane (fire-brick, C-22, fufff 20—
30 mesh), trap (dmm FHEx30cm £) RV, —EE
EOIRE ARG ST 5, -1 OBl v Day &
(g) ®IMU, Bfs 7 Ho AT 4560,510,460,410,
360,310, 260,210,160,110,60 ©% mmHg & L-THE
LD, M column o X A 3HBE 2 I /s o T2 &
B THEBES T Lo se< b 3 a0
BFae—-2ERLAEL, B
DIBDOOEE L M L 2.

HueweEht oo 5100

(h) Concentration 53 ppm (v/v)

3| 9Ome ppm{v/v) @ ethane, propane,
30 ethane  m@ 20t n-pentane @ n-butane, iso-butane, ethy-
- prbopane g @ A-!&-\ xsoh—pentane : lene, %61 U% 53 ppm (V/V)
e n-butane £ 25 | n-hexane ? ~
8 ol Amf\\ ‘jﬂ\}f:;aere s g ol iso-hexane & (D n-pentane, iso-pentane, n-
B 15 N = 5 hexane, iso-hexane "¢, ZUf]
@ 3 0 e [
* . & . ﬂ—-w-.\‘ g2 DEME 1.7 Thh
. HALER T BRI 5 2 2 P
s 38 . R o
DHEBLE L v~ 2 EHEy K2
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Vacuum degree mm Hy

ik, AwieBEElD b\—fh@
ok I o it S P S [
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mm
Vacuum degree

Hg
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FEHOETE LI T — 2EEREmMmL, Witho
Bt B s v 2 HOEREN 160 mmHg KELZD
B — 2 ERIRE—EOE YR L

(2> FEREFHORE

& 4mm, £ 30cm @ trap OFEHHIC 40% (wtd
dimethylsulfolane 2 A% & %, dimethylsulfolane &
FEspfEdl i (fire-brick, C-22) @ ffE 4 10-20,20-30,30
-40 % k¥ 40-60 OF mesh L, —EREDIENE
BIAIBE L, SHF LA oW TRHE Lk BWicH,
Bl

butane,

@33 3000 ppm (v/v) (O ethane, propane, 72—
propylene 8 X 7NF
30 ppm(v/v)(D n-pentane, isp-pentane, n-hexane, iso-
hexane "THISER O KT 160 mmHg & Uiz, FEEHF]
OfFELsae b ¥3 20— Y HEEY -1 &
T, MviegdiovwFicisnwTdh . fire-brick, C-22

Table 1

a) concentration 3000 ppm (v/v)
peak area (em?)

iso-butane, ethylene,

The effect of the grade of filling material.

grain size pro- » 50— ethy | propy-
(mesh) ethane pane b-butane) e | lene lene
10-20 8.18 10.36 11.40 11.25 8.33 7.84
20-30 8.34 11,78 12.40 11.93 8.89 9.03
30-40 7.26 8.28 8.28 11.25 8.47 8.61
40-60 7.02 7.86 7.80 10,58 7.98 7.98

b) concentration 30 ppm (v/v)

peak area
grain size ol . iso- S e e
(mesh) pentane s-hexane pentane iso-hexane
10-20 12.00 5.28 13.44 16.64
20-30 18.30 5.55 14.52 22.80
30-40 8.82 4,02 12.60 10,92
40-60 5.59 3.84 12.84 10.66

ORI 20—30mesh D & F ¥ — 2 IR RAR L,
10—20mesh & Lkzé EFdchico<. WE 3040,
40—60mesh D EB Vo L5 HEL,
(3) trap ORS
40% (wt) dimethylsulfolane (fire-brick, C-22, hf
BF 2030 mesh) #AHEAIL L, PNEE 4mm D trap D
¥ig. 3 The effect of trap length.

bh) Concentration
30 ppm (v/v)
b
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° & n-hewne
A/

o—_

“— .
[P
o

I

o
=
>

% @

J
Peakarca (em?)

o
ro
£
.\jx

Peakarea (rm?)

et 0 L
[ TR R
Traplength (en) Trap length {em)

L3 L5~ E R 3 B IR 2 .
Wz R T b VT R R IR (2D LA
Hibo

Fig. 4 The chromatogram of iso-pentane (30 ppm)
on each trap length.
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-, rap OEI A 10, 30, 50 cm WWE XL D
By B3 Rt WiE, BETTRME LTHRETS
B4y (B—3 @) &2\ Tk n-butane,
propylene I3 trap OFEIFHTONT, ¥ EH

ethylene,

VR OB R A, @Mk s, ET
BWwo AL BELTS

—F, BREFETCHEMRARZT S a-pentane, iso-
pentane, n-hexane, iso-hexane @ 4 7y (B3 (b)) &

ONTERWTFRS Wem & trap 2 WA & RS 5
FWERR L, rap BORAE LG~ 7 HTHER
WERLUE, oibO4RoesyeTd, B4 Tl
B Ekh rap RyATHICOh Ty nw b F9 A
DE—2TEOHMENEL, 20 L2 [HEBWHUSL
FFRID. CcORDY -2 HIEEOENE b T
FELfnote. B Oem £ trap VT LA
L, WERL IS Y -2 OBRIEELNE SR A
2L, EEBFLE - ONEECH - 2,

Fig. 5 The relationship between the peak height
and trap length.
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10 /x._——”‘ ® 1s0-hexane.
— e ————— t e N
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> vl
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[a¥) 7L
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Trap length (cm)

dRAD I~ b #5380~ FCONWT trap
BloMErA T B—0 e80T, W0emiE rapD

LEEBELIEL, 0em & trap CHAPEWEEIR
1., 50cm £ trap OE&LZ 30cm & trap DE LIE
&R ERENR .

(4) trap NE

dimethylsulfolane trap (fire-brick, C-22, 20—30

mesh) X% 80em & L7ns & trap OAFE% 4mm,
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6mm ¥ L ¢F §mm WL B HOMBHRIOWUR
B Ut MW esElM s Ss ot ot iEeaiig (2D &
A% TH %,

trap OWBE Zu~v b F3 7 oY - @Y £
2 R, ethylene, #-hexane #EUE & Uzl &y,
WEQBRC L5 ¥ — 2 BEN i AZETA DRy
R ERORAC DRI L HE 4mm trap &
ek @b KEWErRL, 2T 6mm trap,
8mm trap OIFICHBEE ML T2 L

Table 2 The effect of the trap size.

a) concentration 3000 ppm (v/v)
peak area (cm?®)

trap size propa | #- iso- propyl
(mm) ethane ne | butane| butane ethylene ene
8§X300 4,9 10.30 9,90 7.45 8.46 7.91
6X300 7.36 10.68 § 11.30 | 10.70 8.66 8.45
4X300 8.34 11.78 | 12,40 | 11.93 8.89 $.03

b) concentration 30 ppm (v/v)
peak area (cm?)

trap size n-pentane | g-hexane lsg;ntane iso-hexane
8X300 16.55 4.99 §.34 13.91
6X300 1805 5.15 10.22 16.44
4X300 18,30 5.55 14.52 22.80

(5) glass-wool trap i&

tito sy Hz revb Y rHiCRGTRIEE
FPRAL TR ST DA 40% (wt) dimethylsulfo-
lane trap (fire-brick, C-22, Hij% 20—30 mesh, PJ&

dmm, £% 0cm) OEAPFACTEHS 2 LoD,
LAaLaoBfa, ¥z yewh 75 70—EBEC

TAEMBEE L, 2mV/260mm full scale Wisv,
3000 ppm (v/v) D ethane 1.7 I LCru<= b #5
AEOE-FEREE 192’ Thotoe THhbbIn=
by s bETE- 2T E LTHE LS HE/NERIET
0.45em? THhb, ik ethane @ 2.3 ppm (v/v) iTfd
W%, Lichio THMHELD XI5 CRIDE DT
BICTHFET 2HECR, Wil BRogkes®&ss
Bl B, ez 0.0 ppm (v/v) O ethane 7 v =
b Zoabley—-s L LClRBT 200 1.7x200
I DHEBDIE Lin 5% Rl Etdo trap FECER
THREILREROMESBREb NV, £ TR
BEOHHREAE A trap Zl LT H v 7 TRE[ LT
HET L HEIELDRD . O, BHRZEEOITER
Ix trap L IEH L & ORCHERE L e flow-meter (T L
- THEE N S Wh® dimethylsulfolane trap 4 ffj
THBES 2 WE A I 5 & &, trap FERD 7zdds
71 b QG E B UL E O BED EiBIT s R
&8T5, Tikbh, 10—20, 2030, 40—60 mesh
D 3FEOHHE D dimethylsulfolane trap (J{AERMA)
ZHWC, BEIOEEFE Y 10 /min & LT, THIRH

Ik aREROBEREOE AL A, B8
DREE 2370, trap FIENZRAE 10—20 mesh o fire-
brick, C-22 Bz k¥, BEIZHEHTrE 10 4
I 5 /min OFLRICET L TR D, 25N
PR IEB TN THEDETIRWBEUS L e T hup
%, Bfiko 0.01ppm (v/v) @ ethane HHkiHT% CE
F A Yk Te SR 34007 4 dimethylsulfolane trap (fire-
brick, C-22, 20—30 mesh, P4 4mm, FX 30 cm)
PEEEE s bk, MINHLERERED
BEIBAABE LR Y EAERETE S,

Fig. 6 The relationship between drawing time and

flow rate.
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Time (min)

trap LHHABERTHETAEEKL, trap Y
THIERRLRFEOREBE T iobn 505, T ORI
F ARRYE A Z LS trap & NI OEOH
BREA i o foo AT 4mm, E¥ 20 cm, A 6mm, £
X 20cm BLOCHE 8mm, £3% 20cm @ trap %2
WETEIER LR 2 R 2 A
BZE v P CRBIT L B X DRE Lice £ ORI
B3 WRTEBVThHA, ThbbIICHL L

Table 3 The effect of the empty trap.

a) concentration 3 000 ppm (v/v)
peak area (em?)

trap
size
(mm)

ipack- pro- n-hut- [fso- ethy~ |propy-
ing]| ethane pane| anel butane| lene lene

4X200 {empty | 2.40 3.62 3.92 2.74 | 1.84 2.24
6X 200 ”» 2.60 3.88 £.32 3.02| 1.95 2,30
£X200 2.86 4.04 4.66 3.12 | 2.22 2.44

»
4X300 | pks | 834 | 11.78| 1240 | 1193 s.89 | 9.08

b) concentration 30 ppm (v/v)
peak area (cm®)

tr?;;‘;e packing | #»-pentane |z-hexane ;;g;tane zfx‘:xane
4X200 empty 9.51 2.00 8.20 8.94
6X200 » 9.84 2.04 8.57 8.02
8X200 @ 10.42 2.26 8.84 9.76
43X 200 ” 18.30 5,85 14,52 22.80

dimethylsulfolane trap (fire-brick, C-22, i} 20—30
mesh, A dmm, £ X 0om) WLAHME LT
FBH &, WO trap X AHED B —BERE
ARG Y- OERMERL A D EWEERR L, ¥R
2 trap OPFEOERICE 2T AEEI V. &
G EERE trap OB trap FCW o T2 AR
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LU TeRaydis 2 MR ETn o T, trap A BT 5 EK
CREtE LT trap ACBBET 2D EBX BN S,

2 XEHZE trap CRWCERBRT OB 2P %
FEAHEL, ULriBEROBEESCHT B LN
LT B ERERLC, trap FHANC glass-wool %
BuizBaeonwckiieingico

7% 4mm, 6mm 3 LN 8mm EIBDBOD 20cm
o trap I glass-wool ZFHE L, BifHLERBORE%H
WCHENEA TR RER R4 DL RV ThH5,

Table 4 The effect of glass-wool trap.

a) concentration 3000 ppm (v/v)
peak area (cm?®)

trap N s . _
(;Zg paCking ‘ethane pr(;)ane nbutane Zg%tane eth{sne pro}l)eyne
4X200 fvflj‘s 8.22 | 12.42 | 12.60| 9.56| 9.20| 8.96
6X200 | 8.76 | 12.64 | 12.67 | 10.85 | 9.68 | 9.44
8X200 | 9.10 | 12,98 | 12.80 | 13.50 | 10.16 | .94
axs00 | MO | s34 | 1178 | 12.40] 11.93] 8.89] 9.03

b) concentration 30 ppm (v/v)
peak area (cm?)

tréir;;‘;)lze packing | #-pentane |#-hexane zs;;ntane 1sohe}acne
3X200 i}jjf 19.18 8.10 16.22 74.64
6X200 ” 15.20 8.18 16.40 77.88
8X200 » 19.25 .28 16.42 78.00
O
4X300 e 18.30 5.55 14.52 22.80

b, Bivke dimethylsulfolane trap H:ic{ b
KT, WEFROBRICETE glass-wool T trap 1T
LBEEOBEILRIALEL S WixThU EThy, W
% NPE 8mm, B X 20cm, glass-wool F3E trap D
BRI YT <RT0s &R DbRA,

DWCHE 8mm glass-wool FHE trap DEIX% 5,
10, 15, 20, 30cm &E 2, BRI IBERILCOWTR
HL, FOREY BT ©Rlk, ¥—JEMEE trap
B2 Sem Q& ENEDIEVELZRTH, 5em 2L
il L3 & A LB, trap WHIET S glass-
wool DHMMEOHEEZ DD, KE 8mm, B

Fig. 7T The relationship between the length of
glass-wool trap and peak area.
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© n-butane
a cthane

Peak area (em?)
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vk

20cm @ trap & glass-wool % 1,2,3, BLx6g D
EATED, FNERECOWTHIRE FRCHENE L
W Lic. HEXE—8 WidT. TOEE 2g HHED
EEFRELTSNERELR L.

Fig. 8 The relationship between the amount of
glass-wool and peak area.
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4. & 2=

EBRERSY YR LT3 &3, —RCEBERD
B a o e AR c3HE Lz b St 32575
ERELN TG, EBEORILKERTOBEHEE
L LTy Quiran'® 5 , West'™ 5, Boggus®® 5 , Flobs®?,
ABDB™ gnhd frezout HIC K - TEBEE D
bR E T olce #Z2 Zuw b 79 79 ERWT
3, Quiran® 3 silicagel trap %, West®® £1% activate
charcoal trap %, Madison® REEBRTCHH L
activated charcoal trap %\, FThENEBERIL
IKERDY T EBRE L 2O bl Uiz,

BEEHEER b T ER B O RALKER O
T Heaton B GHBABERTHHA LR trap W,
F7c Eggertsen BIRKABELINEL L 40% (wi)
dimethylsulfolane trap (fire-brick, C-22, i 20—30
mesh, P& 1/4in, BX 12in) AV CHERIEHO
RETEBHBE LZObF R Fuv b 3 7ARDBOK
FNFR R PVEC LT Ll 2 8HE L,
Eggertsen B XEBHHRL D CICHHERHO C,
~C; FRALKRO BRI AT 5 RARALS 0.1~7.7
ppm (v/v) ThB LB T 5o

(1) RAMBESORZE

PESE, trap KL BB W TRELER Y TEHWT
SR RE R T B, By v roRERXHID. &R
BEOK 2/3 (3 250 mmHg) % trap RICKEHHEL
THR rvavb 79 7LD S Licic, HERIC
RO 2EBEOUR, bbb 3/2 xR U CHREAE
LT3,

Lo LABRE O~z & 38 b IERO FEFE o
&b 7D = o ERECHIMEARRIC L - T bh



30 kK & S

% OO T (F 38 3

e b, B 250 mmHg TS LAz & FOMEST
U EEAIRIE D 2/3 R iabinb, Bl -Tub
UBLEEREC LRSS LbIS. HRROR
i &b 160 mmHg B LT <ETH 5.

(1) ZHEHORE

dimethylsulfolane trap OFHEF O KEEDWTH
Lggertsen 53 fire-brick, C-22, @ 20~30mesh
i Lz trap size 38 JOF trap 2 #RT HHHRES
OFSEL—EE L s ¥, THERIORNE AL nd &
trap AOET EEMBZRS L, wap WEHET LK
WosEEREAL, —5, fire-brick ORI
FHESOB LY NI WD, BEHEZEEKC L5 trap
Mo OBHEIRRE T+ 5. FEF BRI E
WML, FEHIOFFIC L RN RERINT 5.
Thodot, WG L DHEWER LRI - REHE
HEOTHT Lo TR trap BICHE IR 5.
EERREC IR M < Tl RO TR
Fob Lice & DA birap & & BRI CRTENA
DBFIC X B RYOMEEH T b, WEI L D5
SFOMHBERAPARE BT ZHET TV B LEL DS,

(3) trap OER=EAE

40% (wt) dimethylsulfolane trap (fre-brick, C-22,
W 20—30 mesh) # MW TEHEALAE LD,
trap RIS (B {LAMA (& L-THSE) % carrier
gas b trap SRCERBT A (XL, trap (2
PR trap BAMERT D 0ok TR A R
TAHRCETARER LS.

LD, WioftA trap FRCEHETE IR
carrier gas FHCHEBIL, MEVERNMETTLLELD
. BRSSO FEEECHEECH A DIRD
Wk OFIASE L T T,

Fio trap WEROBIMINEEMSEAT S0, W
HHEAEFIHESRECE T2 b ebTi0LEL
B, EBREE»D b,

—F, Fx sowb ook : BEE R
column DAYHEAE'® 1720, E e — s DIARIOT 2D
CREY b b, TRANEEROBEN SEENS, &
DRSS O EAEND DI,

(4) glass-wool trap &

£ dimethylsulfolane trap % H W TREA R Fio
SRR CET A RbKBERSOMR R, BRH
BELUHEN B/ R ThH L. BROBRES 2L
RS RS AL 5 7, AR trap 1 glass wool
Hbiz b AR A A B, ¥ glasswool DR
B TR L2 R B M. glass-wool
VX RAGAKEREESY & OB R <, trap BT B B
Brd i X FOBRERTNIET A ER © & Th B A,
dimethylsulfolane trap 1 b &3 {hicHEHEYPT L

foo trap I K HFISIIEE GEARER) OnHEfER
X AR ORI DRSS & OBAD (H, B
FE) WXL ARHEIR I Y S RELBMHE SDHTNE T &
ME2LNE, Ibhic glass-wool A trap @ size &
L BERIKRENIL . Tt carrier gas Lo T
PR AR T A & &, trap AL glass-wool
DR T B LA LN WD TE S,

5. #& ]

HENEHE S R fn b QBT ERSARIC S < Fhus kil
BALKERY 2 H 2o v b 25 7 BEHL T B
fzob, FIAFE L CEBEONRS % trap AW ook
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THE MEASUREMENT OF AIR POLLUTANTS BY GAS
CHROMATOGRAPHY

—THE COLLECTION METHOD FOR LOWER HYDROCARBONS—
By M.D., Hikare Shoji, C.E. Member,

M.D., Takeo Yamamoto, C.E. Member,
and Konosuke Nishida, C.E. Member

The auto exhaust have been noticed as one
of the main sources of organic pollutants in
city air. The accurate method of analysis for
pollutants in the atmosphere have not been
established owing to their very low concentra-
tions.

The gas chromatographic technique have been
applied in the study of air pollution, but, {or
the practical use, the cold trap technique is
necessary to concentrate the sample before apply-
ing a gas chromatographic analysis.

In this paper, to obtain the improved trapping
column for gas chromatographic analysis of the
low concentration organic pollutants in the city
air, the effects of the different sizes and f{illing
materials of trapping column and grain sizes of
supporting material on the collecting efficiencies
and the collecting methods were investigated by
using Kotaki gas chromatography GD-2 (Tokyo,
Japan). The experimental flow sheet is shown
in Fig. 1. As the separating column the coiled
copper tube (4mm ID 10m long) filled with
409 (wt) dimethyl sulfolanecrushed fire brick
C-22 (20—30mesh) was applied, and it was
maintained at ice water temperature. During
the charging of the sample the trapping column

(a) Concentration 5100 ppm (v/v)

30, ethane D
propane [
— 25} n-bu{ane :
‘B NomKnmy iso-butane
S aob 4"'“-1\ ethylene @
o \x
& 15t 'y
22 ==
E 10 N‘
5t \\
(>
100 200 200 400 500 600 700
mm Hg

Vacuum degree

Peak area {em?)

v
T pd— < Ha

’ inlet.

O exit

Ca
S : Sample tank H : Hg-monometer
T : Trapping column A : Ascarite column
5C : Seperating column F: Flow meter
R : Recorder
TC : Thermal conductivity detector
C; : Dewar Jar (Liguid nitrogen)
C; : Thermostat P : Vacuum pump
a,b,c,d,e: Two-way cock f,g:Stop cock

V : Flow control value

Fig. 1 Schematic Diagram of Gas Chromatographic
Apparatus.

was cooled by liquid nitrogen. Hydrogen or
helium was used as the carrier gas and its flow
The collec-

ting efficiencies for the different traps were

rate was regulated at 100 m//min.

evaluated by the magnitude of the peak area
and peak height on gas chromatogram.

The results obtained were as follows.

1) In applying the reducing pressure method
for sample charging, the inside pressure of
container should be at least reduced to 160

mmHg.
(b) Concentration 53 ppm {(v/v)
35| $=%me
30 n-pentane o
A'ﬁ'\‘ iso-pentane %
251 n-hexane »
iso-hexane &
204
15}
& g,
10F \o
5Lk

N S TS
100 200 300 400 50G 600 70Q
mm

Vacuum degree Hg

¥ig. 2 The relationship between the collecting efficienty and the change of inside pressure.
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(b) Concentration
30 ppm. (v/v)

(a) Concentration
3000 ppm (v/v)

, Congentration 30 ppm (v/v)
Concenthatioa 3,000 ppm v/v)

a
50F
2
x at50-butane * is0-hexane,
« xn-butane a0l & isa-pentane
Rl :T;igg:;\e = © n-pentane
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Fig. 3 The effect of trap length.

2) The most effective collecting efficiency
was obtained in the case of 20—30 mesh grain
size of supporting material.

3) Tt was ascertained that the most suitable
trap size for practical application was 30 cm long
and 4 mm IL.D.

4) Tt was desirable to use the trap filled

151
e
. Of—c m—
E 10F A o [
S s —%
o~ ]
3 e
B o a ethylene
= ¢ x propylene
£ 5F & iso-butane
: © propane
o O n-butane
® cthane
L I I " 1 1
10 15 20 25 30

length of trap (cm)

Fig. 4 The relationship between the length of

glass-wool trap and peak area.

with glass—-wool (2g) whose size was 20cm
long and 8mm ID, in applying the direct
aspirating method instead of the reducing
pressure method.

The relation between the collecting efficiencies
and lengths of glass—wool trap is shown in
Fig. 4
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