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L7z, BB A% 11/min OFREBT 1% KEBBEF Y Y LK 10ml IKBSRL, 7007 x/—)
BERMET L. WERT pHS ICHFF U 2%, Sep-Pak C i LT A S /=) 2ml THHT . 1
HRZBRES(LS R85, 25 /=K (1:1) BE2ml ZNA 5. COREAYTITVT 4 NVE —
TIFMU 7218, HPLC THO 3 5. REICBTS7007 =/ — VEORBEDERIZIZIT 100% TH Y,
FE T2 401 DBEDOEBRFIE 0.2~1.0ppb (v/v) TH Tz, KA BEHFHEN AR OEHRRAKY
T —BGRIIARD U7 2 ) - VEOERICISH L, EREAREL .
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AF UV, EREELAYE EORELBES T
BV suoogT7 s/ —NES D LERNTHBRKRIE
ERHD—2>TH Y, BMBERHFICE-> T, 7u0oxy
CUYELOLBEICBELRIEBL IRy VIV F
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BH5HOO® HPLC IOV TWRIEEAERZ I AL
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va< b7 7HEZRWI.. X, Sep-Pak Cjg 71— bV
VT — 7 — X8RO
WINR IV 1% KBR(E b o ABBZERW.

22 EBRUAERS

HELEBRIREBRENERMIT %V 77— GA-2
Bz O, BRIVEIEAEE 30ml OKR—V7 4 VT —{F
|REA VY Iy —EHOT.

BEBE O NS 7R Y THRAKS R
880-PU AY, #HBEA[E 8 870-UV B % L,
BEIL 280nm T&H B. H T LIE Finepak SIL CgS
(46mmid. X15cm) THY, » T LREIZ 40°C &L
fo. BEMEWE A S /—n/K (1:1) THY, REWE 1
ml/min & U T2,

23 WERUERSX

AE AT AOHER, WK 10ml 24 Y Vv —
AN, 11/min DFRBT 10~401 BE T 5. HERZ
SMRBEET pHS & L, T OW%EFFE%H VT Sep-
Pak Cig — MY vy JIBLT7uu 7 2/ —)VE% %
Bausd. BOFERBTAS /=L 2ml Z2ZDH— b

YeYw@ELruuy s ) - VEERBEHRI S, u—.
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JIS K 0086'9C i3, UK E LT 0.4% Kb+ b
T ABREERALTVAY, KED LD ICHB T A%
10~401 K519 5354, 0.4% KEE{LF NY A 10ml T
FHE A IR RRAR ) v — BB Ah D 2B OELL
IKFRIZ & > TR D pH #EULLET L, BHWHE
DOHEITHFE U BV ENFHABRTHL ML E L -
fo. 22T, KBS M) U LABKREBEZE < L CRE
Lkl A, 1% LI EDBEKR%E 10 ml B SHERIC
TNAVEERBECEDEPFDL-1DT, KETIE
WK & U T 1% KEE{ES b U AVAH 10 ml % {#H
THIEEL, 7UunT ) — VEORESRE RO &
AHIZULTRD Iz,

Fig. 1 O &5 ICHERATED 120 DRE % MV T,
Ko vicrzag7z/— VEOELER % —E RN,
magba g, 205X E2RPEPA->12ES 2
HEOA YEY I v —THELUTRZ. Table 1 IKZD#ER%
RUEKD, BIGtasgrzr7uu7c /- VEOE 1

51) =KL — 5 — CE AR S 5. BB A =

F/=n/K (1:1) BER%Z 2ml %, 0.45um 2 ¥

TTvT 4N —TIFBUKE, HPLC EEICEAL

T, H5mUBIERL g, & 7007 2 ) — L == H L oL s

AERBTA. B, A vVl 8- NV—TEEBEIT 0N
THY, ¥— 7 I3RFEFE L ORHER 280 nm 125
BE—/B3E 54nmm BY A FEOHITL
THEE L 2.

Fig. 1 Experimental apparatus for measurement of

collection efficiency
A activated carbon; I, & Iy: impinger; H:
heater; V : vaporizing bottle; S : gas sampler

Table 1 Collection efficiencies of chlorophenols
Found/ Recovery, % : .
Compound Added/ ug ' g ( Y ) efﬁci(é?llgsfczllf:)n% )T

. First (C)) Second (Cy) A
o-Chlorophenol 14.2 14.6(103) 0(0) 100
£-Chlorophenol 33.0 - 30.0( 91) 0.3(1) 99
m-Chlorophenol 20.8 18.7( 90) 0.2(1) 99
2,6-Dichlorophenol 19.0 ' 19.6(103) 0(0) 100
2,5-Dichlorophenol 32.4 31.1( 96) 0(0) 100
3,4-Dichlorophenol 23.0 19.1( 83) 0(0) 100
3,5-Dichlorophenol 22.0 19.1( 87) 0(0) 100
2,4,6-Trichlorophenol 8.0 8.0(100) 0(0) 100
2,4,5-Trichlorophenol 19.0 18.8( 99) 0{0) 100

t E=[(C,—Cy)/C ]X100(%). Collection flow rate : 11/min; Collection time : 10 min
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Table 2 Recovery of chlorophenols from Sep-Pak Cz cartridge
Recovery, %
A luti pH 3
queous solution pH 5.8 pH3 pH3 Methyl
Eluent Methanol Methanol Acetone cf\loZi(‘i:e
0-Chlorophenol 99 98 96 72
p-Chlorophenol 100 104 102 99
m-Chlorophenol 88 103 90 80
2,6-Dichlorophenol 72 98 83 59
2,5-Dichiorophenol 93 101 81 56
3,4-Dichlorophenol 91 102 88 87
3,5-Dichlorophenol 94 99 85 80
2,4,6-Trichlorophenol 75 99 78 64
2,4,5-Trichlorophenol 94 101 92 88
A YEY Y vy =08 5 ENEIL 83~1035% T Table 3 Determination limit(DL) of chlorophenols
0,
DL in 40-1
1
E=[(C,—C,)/C,] X100 (%) Chlorophenol DL/ng samgpcbgas,
MOKROIZE 1 HEA VY IV v—ORENEIT 99% L) o0-Chlorophenol 0.3 0.2
ETH ot 1L, EHBEDEK, ¢ B 1 EA VY #-Chlorophenol L5 0.7
o - . e m-Chlorophenol 1.3 0.6
vy~ ORIE, G5 2EA Y EY Yy~ OER 2,6-Dichlorophenol 0.7 0.3
BThD. £-TC, RETHREULHESRETCH AHD 2,5-Dichlorophenol 0.6 0.2
saud ) —VEEFSRETE D EBSD o 1. 3,4-Dichlorophenol 1.5 0.5
3,5-Dichlorophenol 2.3 0.8
2,4,6-Trichlorophenol 3.2 0.9
3+2 Sep-Pak C,5 IC & 2 ERE 2,4,5-Trichlorophenol 3.3 1.0
7au7 /- VEIZZOREED I ®, BHOERE
HWHTEHEH LIS, A+ vy IcE-oTH

3~4 WDV RUMHPIBEE LS. 22T, KET
rzuu7 /) —VEOBRKEI) -V T v T,
Sep-Pak Cig A— ) v V2 FRTHELL, 2D
P&t 2 ad U re.

Table 2 14 DL H T BEMREZRL 1205, <
n&V, HEKR%E pH3 IZ U THHEAME L, Sep-Pak
Cig 71— MYy DRI 12%, BYEBEDO2 Y ) —
WIZ &> THEH S S 5 HES RS EIREIF O Z & 055
moiz.

33 HERIOZE
PEH A LSBT ARDEGFRSD S B, 7o
VEVHEHR T /=, 7 UV = VEOESBA S
t@f%hb@wg%%At.p®95,7numzk
VHE (zuuaXxXv ¥y, Yrsuouxy¥y, MYysruaun
Ny¥y, 7hI70uxXrvEy, XRyyr7uuaxXy¥
YEROAFHsuaNRryEy) 40~60ug ZHMU,
2-3 DEEICHE-> T, HPLC TOW L& 25, KEIE

FFETREFEAEEY - PHERES, 7unryc /-0
OIS BEBBEN END LT, T2 /) —
W, ZU=NVEIZOWTWE T 2/ =), m- BT p-7
LY== IZEELBND, -7 LY — LDV —
IMe-7uTT /) — VDY -7 EIZIFERY, 0-7 L
V- WSHEET A -7 uu T 2 - VDEER
WET 5.
FDMMDOBEBAN Y X UEHIZDOWTI, EINBIN A R
VDB 2 WU DR KRB A 250~270 nm LD 3
D% L, BREKEE 280nm TIZZh 6 DYEDEE
A w0l Bbh s,

7H, POLRBKROY —271d 280 nm KBV TIRIE &
AERL, FOEREBILh T,

3.4 EBEFRRVKBE

runa 7z /- VEOEEBRRZ Table 3 IZRY
», KETEHEBT AHD 0.2~1.0ppb (v/v) D71
07z /- VEDOERPEETH > 72
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XN, AEIB Y HEERKROSVREE L 5 OB 0 36 MAMHARUVHAZPO/OO0T 1/ —ILD
BUEBROMBEMERREEZC 2,6-Y7uu’- /- FB

(9.5ug/ml) ® 1.8% »5H 35-Yyr7uua7x/— ) KiEEFHNT, KUELY =) 57> (PVDC) BROA
(11.0 pg/ml) D 5.1% OFWHTDH - 12.

35 EFHEHHEERN ORMEYRFE 2
AEEFEFRBCICH U B EOEEE2FH NS 2,
EHB T AMERICBEMBEO 7007 2 ) — VERNU
THUREFZFNTZ. £ DIHER%Z Table 4 1239 A5, [A
PR VIBLE = VEBSRAA (B A) HERT
Bo-70u7x/—)VERWT 8% LiETHhy, ITH
BEAGHEN A (K B) MEKTIETRT 0% LI ET
Holz. LML, o-7007 x /= VIZDONTREBE
Y- r8ERY, 2OFBIEREELEZx H>h. Z0fth
oraa’z/—VEIIOVWTIREIHETE AERY

Bonr.
Table 4 Recovery, of chlorophenols from the B)
absorption solution of sample gas
Recovery, %
Chlorophenol Added/ ——
ug Sample A Sample B
0-Chlorophenol 3.6 82 99
p-Chlorophenol 8.3 96 96 '
m-Chlorophenol 5.2 95 96 tr/min
2,6-Dichlorophenol 8.1 88 98 . . .
b 05w P2 T e s sl
3,4-Dichlorophenol 5.8 97 99 &
3,5-Dichlorophenol 5.5 93 96 A) standard solution; B) emission from ther-
2,4,6-Trichlorophenol 2.0 88 90 mal degradation of PVDC. Peaks 1:o-
2,4,5-Trichlorophenol 4.8 92 94 chlorophenol; 2: p-chlorophenol; 3:m-
chlorophenol; 4 : 2,6-dichlorophenol; 5: 2,5-
Sample A : emission gas from thermal degradation dichlorophenol; 6: 3,4-dichlorophenol; 7: 3,5-
of polyvinylchloride; Sample B : emission gas from dichlorophenol; 8: 2,4,6-trichlorophenol; 9:
municipal incinerator 2,4,5-trichlorophenol
Table 5 Analytical results of chlorophenols in various gas samples
PVDC*/pgg™" PVC»/pugg™! Emission®, ppb
Chlorophenol .
500°C 600°C 700°C 500°C 600°C 700°C A B
p-Chlorophenol — — - 72 — — 3.1 4.1
2,6-Dichlorophenol 23 3 — — — 2.6 2.1
2,5-Dichlorophenol 8 ‘ 2 — — — 0.7 —
3,4-Dichlorophenol 9 — — — — — — —
3,5-Dichlorophenol 64 23 17 25 3 — - —
2,4,6-Trichlorophenol . 52 — — - — — — — —
Total 156 63 22 97 3 — 6.4 6.2

a) emission from thermal degradation of PVDC ; b) emission from thermal degradation of PVC ; ¢) emission from
municipal incinerator
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DIRLE =V (PVC) ORSMBH A & I HBEHRHEA
AHRO 7 a7 2 ) — VEORIEZFL, COMEE
Table 5 IZ/RY. X, BEEBRKOCBSRH A DREN
7/u< b5 L% Fig. 2 1ZRT.
CBGRIIO T L EFKEP TITo 1205, PVDC £
DRI AT 2,6, 2,5, 3,5-Y 7007 ) —)is
Evtrtiah, 2hs OEFHBEIROMEBENEL 55
KON TEA Uz, X, PVC VR Y ATl 500°C ¢
p-7au 7z /)= VRY 35-Y7uana7 /) — ikl
INTZH, 700°C TRWITIABTBEELZD, Z0Bs
bESRBENE B BIIONTERENZ L B L
1z. X, PVDC & PVC ZH#KT 5 &€/ < —BAHFD
BREOEVDP L FRERINSE £ ICELMSTCIEZ OO
7 x /)= VOERKREIEX PVDC DE S5 A5 PVC LV %W
ZEWar ot
CHBRHEHA AT p-r a7 2 ) =), 26-T 7
U7 /- VEESKRHBENTY, BFEITION
10% X7 7 AF v 7T, #0550 15% » PVC,
PVDC L EDBILE = NVRAK v —-LShTWns T &
»H, TIFHBO 70T 7 =/ — VEOERITIE(LY
ZNVHRR) - DHFELEICKELKTET A HDE-bA
%,

DIED#ER, KEIC &0, SEREEPES 2D ppb
LAV@yanT ) - VEERECTERYT 5 ENT
. KW o-7un 7 /- VOEBKREES ED
BERINELADB DY, SBFICHRE T 5088 H 55,
BIENS T UV #HHEM & HPLC THIE T % 1AM
MAEERbNS.
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Determination of chlorophenols in exhaust and
thermal degradation emission gas by HPLC.
Harumitsu  Nismikawa, Kunio Karto, Tomokuni
Havakawa™ and Tadao Sakar™* (*Gifu Prefectural Re-
search Institute for Environmental Pollution, 8, Yabuta,
Gifu-shi, Gifu 500; **Department of Chemistry, Asahi
University, 1851, Hozumi, Hozumi-cho, Motosu-gun,
Gifu 501-02)

A rapid HPLC method for the determination of chlo-
rophenols in exhaust and thermal degradation emission
gas was investigated. Chlorophenols in sample gas were
collected by passing the gas through an impinger con-
taining 10 ml of 1% sodium hydroxide solution at a flow
rate of 1 1/min. After sampling, the absorption solution
was adjusted at pH 3 and passed through a Sep-Pak C 5
cartridge. Chlorophenols in the cartridge were eluted
with 2 ml of methanol and the eluate was evaporated to
dryness under reduced pressure. The residue was again
dissolved with a 2 ml of methanol/water (1 : 1). A 20 pl
portion of the filtrate was analyzed by HPLC with UV
detector  (wavelength: 280 nm). The recovery was
almost 100% and the determination limit was 0.2~1.0
ppb with 401 of sample gas.

(Received November 18, 1989)

Keyword phrases

determination of chlorophenols in gas; HPLC with UV
detector; exhaust and thermal degradation emission
gas.

NI | -El ectronic Library Service



