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A method based on isocratic HPLC with UV detection at 280 nm and APCI-MS was
developed for the routine determination and identification of dissolved polyoxyethylene
alkylphenol ether (APE) nonionic surfactants in river water samples. Co-extracted
anionic and cationic surfactants from Amberlite XAD-16 extract were removed by ion-ex-
change. HPLC confirmed the presence of octylphenol polyethoxylates (OPEOs) in the
extract, and component oligomers having 9 to 14 ethoxylate groups were separated using
a 10 cmX4.6 mm i.d. carbon column (TSKgel Carbon-500) with ethanol as a mobile
phase. The detection limit at a signal-to-noise ratio of 3 was 1.ug/ml. Oligomers hav-
ing 5 to 14 ethoxylate groups were identified by APCI-MS and MS/MS. When a solu-
tion containing AcONH, as a mobile phase was used, the positive-ion spectra obtained
for OPEOs showed base peaks corresponding to ions from the addition of NH,*. The
APE concentrations of samples from Meguro river and treated wastewater obtained from
a discharge canal were 64.3 and 10.5 pg/1, respectively.

Keywords : isocratic HPLC; carbon and/or graphitized carbon stationary phase; APCI- .
MS; CTAS; polyoxyethylene alkylphenol ether (APE); polyoxyethylene alco-
hol ether(AE).
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LERZBHRU, FIIECHHIN TN ED, —8H 0415
BKZEEARKRICNRENEBE8 50, BT
TDZDFEHREERNOHEPFHEINT BV,

POE R4 A » REEER O BIE 213 JIS K 0102
WKWERAINTWS «“FF 3T VyBa )y bk” (CTAS
BB —RICHNSNT WA, LAL, JOFER
POE Z7WVF L7 2= )VT—F ) (APE) & POE %
TLFLE—F)v (AE) ZREIVLCRIET S EWT
0. X, RAHERASFROZFL YA FTF
(EO) fdtnELE» 3 lETenyniEEBircs 4,
FEEER S TFAD EO HMENBOSHEZRET 5
ZEHTELV. POE RIS 4 v REFEEAIND EO
TIENBZEARICE VB L, Z209HEREAE
32 ENMEIVINTHBY, HTHRICT ==
H%Z#HD APE I3 AE KD 4SBT &
WEINTWB, X, APE & ZDNBAERYIZ & 5K
EEYAOBEHICOVTHHEINTNBEY, 57T,
POE RIEA + v REEEA OSHTIZIE, APE & AE O
SHt, BICHTFHD EO FMENVBOBERLLETH
5.

WMEBERKER 7O N5 7 4 — (HPLC)DO ™19 %
RO REEEROSBESITOA TSN, 20% <1
F 7857 YIE (ODS, Cig)/¥ ) A Tr VEDOHHER D
TALANERTH Y, EFEREDH TS N IIEHESR
A=K NI LEBNBIREIATHEZWN, X, JE
A4 v REEER ORFEE LT, GO/MSO™2), &
FPREEE S (FD-MS)?V??, SdFETHREEBOH
(FAB-MS)®) ™) L7 bux7L—4 4V {tEEBS
¥ (ESI-MS)*®, KRSHELHA £ VLBEESH (APCI-
MS)?, MS/MS®), LC/MSY, BEREH 7 < 7
57 4 —/BES (SFC/MS)*®EDHE B % Bl
HINTVa. X, FEEERIOSHAEIC DN TIEE
LW H 52,

JEA 4 v REEERIORE K, > OfiHEE LT, &
MERZOATER S NIIERZ S — K Y 2BU 2B
HHESFRA SN OBRRESE G S T 529,

AT X, UV BH HPLC S ic3Ef A ~ REE
MRS 5BIRES BV A —KR Y AT LEANS L
T, A5IT APE % EO fIINENVEODENIZ K V55 RES
5ZEERNVEZU. X, UV B HPLC Sk &
CTAS BB T A2 &Ik, BRE/AKFPD APE &
AE ZXBUCRAIET 5 & #HEF L. BT APCI-
MS, APCI-MS/MS iZ &K D BEKPODOIEL & > REE
MEIZ DU, RRBEDLP»>1HLUVIEL A v RE
EHERIEROIZ U,
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2 % R

2¢1 B ¥

B RBER L Amberlite XAD-16 % B L1230
ERAWR. 44 v TEEBPE I Dowex 50 W-X4-H B
(50~100 £ v ¥ 1) KT Dowex 1-X2-Cl B! (50~100
Ay a) BENEREAYULLOEAVL. FEA
* v REESERIEERFKIIEREREOR) 7Ly 7
Va—-WE/p-AI7FNVT 22 NT—FT I (Bt F
Ly e vE: »=10, 10-OPE & BEED), KV TF L
YY) a—-VE) FFIYLVI—-FNL (B{bF L v
TN n=25 25-DE LBEFC) 2RV, FA YTV
oSV T vEZ D LAROBEE I N MRS R
(Foesisksd) =R, A ¥ =N, 25—, T
b= FPYNMIEHPLC B L—-F%, VX FLL—7F
W, Yrauaxry v, BT E=7 L5 (AcONH,) &
AEER FEMMER) 2HV X, fMikELT
Milli-Q 7K (Millipore ) % 7z,

2.2 ¥& (&

HPLGC &3 Waters 600E (Waters ) % W7z,
BMHEBBEINRE TS POE TIVF VT =/ — VEEEEKHD
SRR E BRI T B DT Waters 486 MS (Waters) % F
WV, UVagonm CRIEL 72. BEERICIEMERZED A
TSz h—KR v H T L (TSK gel Carbon-500,
10cmX4.6 mm, R 6pum) ZHL, ABEAE R
10~100W & L. DI A VI 5T 4 v 7 IBHEERE
ETus 73y kAR OIZ. APCI-MS, APCI-
MS/MS #8138, NWEREESMETROKRKEA + 1L
AV F5—7 x— A%E X2 TSQ-7000 (triple stage
quadrupole, H—E€7 LA PB) 2R

23 JEA F L REEFEUFEERED EO [FMEILE
I RORE

A & v REEEHEERIE (1000PE) ® EO
ENVEAHAEMB DI, HPLC, APCI-MS ZH T
¥ES % 4T > /2. HPLC S#rCid, BEHOREN R
LEBONLEEREO -V EELREIDT, KE
TUrI IV RO DU LEEREOR Y —
B oid, EM#Z EO MINEVESTH ARk 52 &
TERBWV. Z2TC, AVIITT4 v BEMEEZRANTE
HRED EO NMENVESH 2RO 12, BEHHICIE X
F /=, BBEOWE 1.0ml/min, # 7 LAEEILE
|, UV RRHIZ 280nm L DT> 7. EO €L
SHOBEEIR, Bohr&Y¥—7OEELZEEL, 20
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2Y—JEEZ 100 LTRE—7 JTELICFDHEBD
glaxEkotz. APCI-MS T, BonikzdE—705
XEAEL, F0R2E—-/BIE 100 ELTRE—7
TEIEDBEIDE S EKDT.

2.4 UV ##H HPLC & CTAS %6t L /- APE
& AE QHRIEICDOWT DOkEL

CTAS % 7T1d, POE RIkEA 4 v REEEFRIAND EO
AMEVEL I LOLOMNBEZNEDT, 72
WEEF -7 APE &7 2 VE R 20 AE 2 X5
ULTRIEIXTE RV, #27T, UV BH HPLC £HTE:
EHAT AL TENENERBICAETCE LV R
U 2. FE¥EVATRIE 10-POE & 25-DE 2% hEh A ¥
J = IZIERR L, 10-POE & 25-DE OEEHD 11,
2:1, 1:2 (20/20, 20/10, 10/20 pg/ml) 7523 &>
ICHAB LU 3 BEOBESBH A B V. HPLC H7iL,
BEHEIcTy /- LERV, BEMOGEREHRE 0
T LAY, BB S 1059 F T 0.5ml/min,
10~20 5 ORI ERIIC 2.0 ml/min T THE% £,
20~30 7 E TiX 2.0ml/min THH U 2. BEAE R
HPILC L &0Boniz2Y - EBEE TRt cER L 2
BREBE» oK. HITICHW CTAS BIXXXEE B
NTH5HN, BEEL2EZ TNV LV HBBEORDY
wyruuxy vy rHAY, AROEEREORE 2RE
B ok,

25 HYLTYLY

SE, BIE U ZERKE, BMEEKOWmAI k5 HE
PREVWERbN2BENORIOEECSER (BIR
AREXEEE) IR I TWaBHEEK%Z, SPC T A
ZRHWTHEESHK (1250ml) U7, K%, GF/C
(Whatman 84) THEBL, BEbHIZ Fig. 1 IZ/R U 72 R
% {7\, HPLC, APCI-MS, ESI-MS, M U CTAS
®IZE Y POE FRIEA & v FREEERZ2RIE U 2.

3 MEREER

31 HPLC AIERHEDHE

3ele1 RMEHDIRT  TSK gel Carbon-500 % F
W7z UV #H HPLC I &% POE %34 A ~ RiEEME
F D o3 B 1 BB s IS RER DRRET 21T - 72, BEEAKR
10-OPE % X & / — VIZUAfE L, 400 pg/ml IZFAEEL 72
ORI, BERIZZA AY /=, (B)TE b
ZRUW, (Q)x=F /)= WEFERL, A VITT 4970
BHEEEZED, BEMEOKE 1.0ml/min, 77 L0DR
BIER, UV RHIEER 2800m 2 &0 5 T LD H

i, AR, £33, A#M : HPLC/APCI-MS i k% POE R4 o+ v RETEHER O S 539

Filtered water sample
(1.251~ 2.50l)

1

Rinse with 100mI H 20,
then elute with 100ml

0

Discard aqueous MeOH
eluate + rinse eluate

'

Remove solvent by vacuum
evaporation and drying

J

Dissolve with two-20 mi
portions of 50% EtOH/50% H 20

r""—"ll

Elute with 40ml
50% EtOH/50% H 20

10-ml bed volume column
of Amberlite XAD-16

12-ml bed volume

column of ion exchan,

resin ( Dowex 1 X 2 : Dowex
50WX4=2:1)

#

50% EtOH / 50% H 20 eluate + rinse

!

Vacuum evaporate to dryness

| i

Dissolve in 1mi of MeOH  Dissoive in 100ml of H 20

| i

HPLC CTAS
(TSKgel Carbon-500)

Fig. 1 Flow chart of analytical procedure

REZ TN, AL C<KB<A DIREICEESEL K0,
ZHIZHE-> T EO fIENVE DX E WV OPE ST DEAH
PHEL 2otz AT TIXAERIC, EO /T VED
REBE—I 5+ HRRER Ty /- VERVWS C
ol il U A

3.1.2 BEHEOKROKRE RIFsOMERLL
BEHRE LTIy ) —VvERWEEE&D, POE RS
F v REEER O ICRE s BEBHOWRE 2 U
fz. 311 ERAROEBAE, HTEGTT, KED
(A) 0.5, (B) 1.0, (C) 2.0 ml/min DBEDH T LDSH
BERE 2 N7z, BWE 05ml/min TiE, EO FINENLE
DEVIZEYE -7 x0T EEX NT2h5, EO D
BV 15 DE— 7 BSRRHE IR IzOEEBEAD 5 50
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Fig. 2 Separation of polyethylene glycol mono-p-
octylphenyl ether by HPLC on a carbon and/or
graphitized carbon stationary phase

Sample: standard 10-OPE

SEtIotz, X, HE 20ml/min T, BBEAL S
20 ALRICTARTOE -7 pH I zh, EO N
ENLVHMN 2P 6 DE—7 DHBENR+DTH - 12,
-7, LIBE® HPLC ST OWE R, HHBRA» 5 10
5% T 0.5ml/min, 10~20 5 O X EARIIC 2.0
ml/min ¥ CHEZ L, 20~30 5 F Tid 2.0 ml/min
OHRBTO I AEBHETU ST I v IR ERL
tz. FHOFHEE 05ml/min KT 52 & T, EO [0
EVHDNSOE—7 OREEAETSICL, BRDYORE
% 2.0ml/min IK$ 52 ET 30 FURIKTARTOE—
IR INBEHICL. COFEERBVWRIET
Fig. 2 IZ/R¥ BAF /S 10-OPE EHRBE D7 a~ NI T
LiEs NI,

3+1-3 HEIROMER  10-OPE ZEHE B K (10~
100 pg/ml) 12>V T, HPLC #i% 3-1-2 D&METIT

KAGAKU

Vol. 46 (1997)

W, 2Y-JHEBEBELORFREZHAV TREBRZEX
Utz {&xY) 7=2760" (BE: mg/ml)+10000, #HES
%¥: 09981, b, BEAKROEAE 20u TIT-
1z, [ABOERER (5~40 pg/ml) 2>V T, CTAS
BICELOVREBEEIERLL. Z20#R, 5~40 KU
10~100 pg/ml DEH T+ 2EREZRLUL. 4B,
HPLC B 5 EETFRIL, 1pg/ml (§/N=3) TH

271z,

32 BHAILEOKE

321 SHEER (XAD-16) FREBOKREN B
WP DIEA A v FREEERIE—KRAVICIE | pg/ml L
TEBEMELS, BBEEOREPLETCHS. £ I T
4% v REEER 2 RE I E25DIC+5 7% XAD-16 D
AEBOBR#T-1. XAD-16 2¥hFh 4, 6, 8, 10
ml FESH T2 H T AH T LIT 100 pug/ml D 10-OPE FHHERE
W 100ml %, W& 2.0ml/min TH L, OPE 2 f&E X
gl FOH T LICEBMASOml ZBLTHT LA%
e U7, OPE 2RARBHT LB+ EED
A& /=) 200ml ZHE 2.0 ml/min TH LU OPE % &
HUf, AHEZEERERISRZHOTERE L, @ik
100ml (BB U2, BERBE%Z CTAS B52 WL TH|
EL, EUEREKRD . XAD-16 OFE & [EYNERDEE%
1, BIEN 4, 6, 8, 10ml DEE, BHEEFIhFN
70.8, 87.1, 92.7, 94.29% TdH-1:. ZOERBRITHERL
FREMERTR DR IL 100 ug/ml EFNDT 94.2% TH
+HEERETH D EE X, REEBTIZ XAD-16 D
FHE% 10ml KRE L.

3+2+2 JHH (#4/ —)) FRAROKRE

XAD-16 CIRE L LM A BHT2DIC#HLE /s A ¥
J=I)VOEHEDOKE 21T > 7. XAD-16 % 10ml i
BEHITAHSLAZANT, 3-2-1 EFABEONEZT
W, REHEE AL CTAS B2 W THRIE L, ENFEZ K
Bz, A5 = VORELBEINRDOREFRIE, BIED 20,
40, 60, 80, 100ml D & &, BEFLZ N F N 294,
94.6, 98.9, 99.6, 99.6% TH-o12. A5/ —VOEE
2580 & 100 ml DA, EINEIEIE DL S Ko 208,
FARBBEDLDTS2ZED 100ml 12Uk, Lok
RroBEFBOLEIIL Fig. | KRT TLETIT-
tz. s#B, EMERK 10-OPE 2 WV, CTAS ETHIE
U7z & ORTALERIC & % #8#tK & RHZKIC B 2 EShniE X
KEROKERIE, TNFN 958% (n=3, RSD=1.15%),
94.7% (n=3, RSD=285%) TRIFZM@EMIELNI.
FI## I HPLC O9HTIC & A 8IE T HFINAKICHE T 55
INENNEER ORI, 84.7% (n=3, RSD=3.7%) T
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#w X B, $&A, &3+, K#: HPLC/APCI-MS I &% POE RIEA 4 ¥ REIELEA D37 541
CsH17CeH40 (C2H,0), H [CsH17CeH40 (C:H40) 10+ NH4*]
620
100
576 664
708
80 532
R 488
5 604 752
a
g
8= .
o 444 796
2 404
=
0
2 400 840
20 ~
312 356 884
l 928 972
'l:l.;ll.kll'lnllklu.hJ .l 11
200 400 600 800 1000
m/z
Fig. 3 APCI-MS spectrum of polyethylene glycol mono-p-octylphenyl ether
Capillary temperature: 150°C; Sheath gas: Ny; Sample: standard 10-OPE
BIEFEsBo . 3+4 A FFREEMARERED EO FMELH

3+3 APCI-MS, APCI-MS/MS |Z& % POE RJE4
F U REEMROMIREERRANY L

POE RIEA A v FREIEMER OEAEERIZIE 10-OPE
ZRWiz. APCI-MS 73 OB ENEIZIE 10 mM EEFEE 7
VEZTLEAY /= 1] OBEEEBRY, RKE
200 wl/min TRER U7, BEEICHRT v 2 a%
WU, 44 {tshE%2 L% & T APCI-MS/MS
TOHIWWAREL 8 - 7o, & MHiE, APCI 13, <—
IS8T AYF—RE 450°C, Y —AHFAE LT Ny (70 psi),
n&* v 7Y —-8BE 150°C T, MS/MS &, &l
ALUT Ar 2ml), BRIAVF L —25eV TIT»-
1z. 10-OPE @ APCI-MS IZ K 2 HE A7 MU % Fig.
3ICRYT. EO RIIIENVHEDEBENIZEY m/z=44 T &
WWHBSHLUTWA. Fig. 3 1BV T m/z=664 & 10-
OPE O NH, 44 4 > TH 0, m/z=620, 708 &%
NZFMh, 9-OPE, 11-OPE ® NH, 44 4+ > Th 5.
m/z=664 O APCI-MS/MS iZ &3 7u¥ 7 v 4+ Vv E
BARZ bV % Fig. 4 IZRT. BHEI N1 m/7=89,
133, 177, 221 4%, AUt F Iz FL oI Ta b v
fHinu 7z [(CoH4O),H]IT D n=2, 3, 4, 5Td» 5.

B HORTE

10-OPE @ EO € VS H ORIERER % Table 1
IZ/RF. HPLC & APCI-MS TH LN IER %
&, FNEFND EO NMENVKOEESHMHIEEIC &<
—HLTHBY, EEHAIKETH S 10-OPE @ EO HHid
EO fIIENE 9 DEIAN—FFN EHHETE 1.
ENZENODIICHE TS EOMNMEVE 1 DE—-27 &
HPLC iZ#8F% EO [INEIVE 16, 17 DY — 7 i3k
aniw, EERFRUTTH -2, X, ABOEEREK

AWV ESI-MS T, FRED EO MELVKDSTE

mW{ o Nz, ESI-MS 4T OB EIMEIC I 10 mM BEER T
VEZDALERAY )= 1 ) OBEEZRAD, RE 1
wl/min TR U 72, &ML, ESLEm#E*F v €5
V- 250°C, AT FAHF-HAELT Ny (15 psi),
MS/MS & R AE LT Ar (2ml), BHEIFANLF—
& —24eV TIiTo 12,

3+5 UV #&H HPLC 94t & CTAS E%#AL 7=
APE & AE QBIFEIC DWW T DigEd

10-OPE & 25-DE ORAGEK % CTAS %K U HPLC
SHERAVWTEIE LU E ZDER%L Table 2 IKRT.
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m=1
277
1007
[(CzH,0).H]*
80+ n=3 [HCsH4O0 (C2H,0) 10H+H]+
R 133
2
: " " [M+NH,]*+
E - 177
4 n=2 n=25 m= [M+H]+ 664
5 404 > 221 321 647
é 113[CsHy7]*
535
20
[ I
1 ¥ ] T T T | 1
100 200 300 400 500 600 700
m/z

Fig. 4 APCI-MS/MS spectrum of m/z =664 [M+NH,] from Fig. 3
Capillary temperature: 150°C; Sheath gas: Ng; Collision gas: Ar; Sample: standard

10-OPE

HPLC S ic K D RAIE L 2 B ATBROBE XS TAIK
7 2= VEAED 10-OPE ODEETH Y, ZOEINE
1% OPE/DE=1, 2, 1/2 D&%, ZhFh 995, 94,
101% T+5aERESE SN, —F, CTAS HBIZEK
VEE SN EBEABEOBEIL 10-OPE & 25-DE O£
BETHD. 22T, CTAS BECTE>nI-2BE (10-
OPE + 25-DE) » » HPLC O #Tic k0B 517 10-
OPE DWEE #5|\\72f% 25-DE OBE & Rz UEE
Rl & A, 10-OPE & 25-DE @ & & H »8
OPE/DE=1, 2, 1/2 ® & %, #h Fh 140, 137,
137% Th-otz. BEKIKEBENROEBEOIIFICR S
N7z ip o 7245, 25-DE OEPERA K & < 100% Z# A
fz. ZOHEEIZ, CTAS EIXB VT 10-OPE TIERK L
rERERAVE»EEZS5NS. 25-DE O EO
FInEIVEE 10-OPE D 2.5 53 % A5, 25-DE TfF
L 7R ERE O X 1L 10-OPE O 1.32 £ TH - 12,
#€-7T, 25-DE OEE % 10-OPE TER L -RERT
kb EEBOBELVBRELLBIETTHS. L
L, BEFROIEA & v REEERNZ, EWO0@EzR I T
WaERbh, TR EO e ivEs 20 BLEDE
MHFFELELIISWVWEEZHNS. X, AE & APE &

0 LHBHEMSBRINP TV EPRED A TO
20T, BERTRBELIICWLWEEZEZSNS, FHIZ,
AFIFE T APCI-MS U 2B EEE» 513 EO €V
#HA U EobosgkBansrotfe. Dol Ep
%, 10-OPE % E®#HIIZA V2 CTAS & UV B
HPLC Ha AT 52 &7, BERABHD AE &
APE 27N FNXBUTCEBTEHEE R,

3.6 BREEAOIEH

BRI & BEERMBEAKD S BAKL 723 FK 1250 ml
% Fig. 1 IWRTRTEICEVBMEL, 44 v HEHEEL
EMOBERIT - 12tk, CTAS BIZ B BEAER VS
HPLC X &2 57HE 21T 72,

kLo, BRIoFERKZ HPLC 58T & 0 57&E
LizfgRosu~< b7 J 4% Fig. 5(A) IZRT. 94
BItA 5 24 30 & 17 43 50 fhitic k& s ¥—7
peEnFEFhBHIN, 220, v—72Fd k-7
PEEFEOE -7 I~ TE2rEIPEERTHIZD
12 Rl DK 1250 ml ICEEHEREK 100 pg = EID
UEIMRERZT-12. EROs7u~< b7 F 4% Fig. 5
(B) ILRY. v— 7DV E— 7 3ERKIED EO
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Table 1 Composition of polyethylene glycol mono-
p-octylphenyl ether
Number of cthoxy units Relative composition(RC, %) A
per molecule/n HPLC® APCI/MS
1 — — B
2 0.3 1.4
3 1.4 1.5 v
4 4.0 3.5
5 6.7 5.9
6 9.4 8.5
7 11.8 10.1
8 13.5 12.5 v
9 13.5 13.6 L
10 12.2 12.4
3 10.1 10.9 I |
12 7.6 7.7 0 10 20 30
13 4.7 5.5 Ti .
14 3.1 3.4 me/min
15 1.6 1.5 9
16 — 0.9
17 — 0.7 10
a) Calculated with the formula: RC,=100XA4,/A,, & 1
where RC, is the relative composition of the oligom-
er, An: peak area, A;: total peak area from oligomer L

2 to 15; b) Calculated with the formula:
RC,=100X H,/H,, where RC, is the relative com-
position of the oligomer, H,: peak height, H,: total
peak height from oligomer 2 to 17.

Table 2 Concentration of standard 10-OPE and
25-DE measured by CTAS and HPLC

Compounds Concentration ‘
TuXing - QPE+DE™ OPE? DEY
ratio

OPE+DE” Mean(n=2) Mean(n=3) RSD Mean(n=2)

1 48.1 yg/ml 205 pg/ml  1.23%  27.6 ug/ml
2 32.4 18.6 0.19 13.8
0.5 37.6 10.0 0.15 27.6

a) 20/20, 20/10, 10/20 p.g/ml; b) measured by
CTAS; c¢) measured by HPLC; d) concentration of
DE obtained from b-c

e vE 12 IEIF—8B L. ab, BRI -—
7DH 57T, FHEAREL EO eV 4 »5 13 £ T
DE—-s7 O2EBEP HEHBE UL OENERIX 137%
TH-olz. #2T, v— 27DV E—27 5 POE &Ik
A4 Y REEERNTHEPEH» D EERTH DI, 2
DE—7 D777 Y a v ESERMEE, APCI-MS IZ &
DRIEL. BOoNIZHBANRY bV % Fig. 6 ITRT.

I | i 1
0 10 20 30

Time /min

Fig. 5 HPLC chromatograms of river water sam-
ple

(A) HPLC chromatogram of nonionic compounds
from river water. (B) River water containing stan-
dard of polyethylene glycol mono-p-octylphenyl
ether.

FERPoFELYELS (M) TRUIZ m/z=74 T&EIT
HEANHUTWALEYTHE I ENHERTER. 2O
WRELS, v— 70NN E— 7 IIERRED EO
MENE 12 TRENWS ENDhoT, ZDEHIT, B
REFBHIBWT UV B HPLC #afrkic Kot a n
=2, MSIKEBRIENPDBETHS. 8, O
L&) Y F— M. W.=74) ORY<—TH3
R T) I NER-12IEA A v REEERITHH LR
bhs.

i, BEEFPEKORERIKE HPLC IZ XV 5BEL
rAERO O~ T A% Fig. 7(A) IKRT. B
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Fig. 6 APCI-MS spectrum of noninonic compounds from the Meguro River

Capillary temperature: 150°C; Ssheath gas: No; Sample: the river water collected at
the Meguro River; Peaks identification: (Il polyglycidyl
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Fig. 7 HPLC chromatograms of effluent from

secondary treatment plant

(A) HPLC chromatogram of nonionic compounds
from effluent. (B) Effluent containing standard of
polyethylene glycol mono-p-octylphenyl ether

DEnkaiz, =Ky HIL62HN5T&T POE
FIEA AV REEERAEZBBIC M TEDL LT
fz. X, UV #H HPLC 9 & CTAS iz pfH 5 2
LTEMDRELS AE & APE 22N EFNXHIL TRE
W T HEMNTE . BIZ, APCI-MS, APCI-
MS/MS IZ & BIEA & v FEEMEH D58 T, ESI-
MS LV HBHTFRICELL O -7 BRIE SN, RED
Bz B T I A v REFHERIOBRE - STIcENTH

e, #BA, &3, K HPLC/APCI-MS iZ &% POE F#3EA & v FEEEAI OO 545

Table 3 Concentration of nonionic surfactant in
the Meguro River water and effluent sam-

ples
Concentration/pg 17
Sampe
APE+AE"  APEY AEY
Meguro river water 139 64.3 74.7
Effluent® 115 10.5 105

a) measured by CTAS; b) measured by HPLC; c)
concentration of AE obtained from a-b; d) effluent
from secondary treatment plant.

B EMRENT. 4[E HPLC I & 0 9HE U - RiEE
BD7 727 av% APCI-MS CEMS U 2R,
POE FZIEA # v REEEROED»ICE m/z=74 DEE
AR FOIEA A v FREEER O — 7 SRR I .
WA, #UWIEA A v REEERI P REHICHE S 1
TWAEEZHNSHDT, UV HBH HPLC HEIC K D
Hahtz¥—27 1B L TIIRBREBIZE U T MS 1K k2
ENMBETHBHEBbDNS.
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Fig. 8 ESI-MS spectra of nonionic compounds from effluent from secondary treat-
ment plant: (A) fraction 1, (B) fraction 2, (C) fraction 3

Capillary  temperature: 250°C; Nebulizer gas: Ny; Peaks identification: (W)
polyethyene glycol octylphenyl ether, (ll) polyglycidy!
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BREKE AT AETHAL, BRKCETNA T2 REIEES % XAD-16 77 AICEEEL. X ¥
J = VBT, BHEEE 50% T8 ) —VICEBRL, BBA 4 VBREISS T L2 E0 RGO 4+
YHEREEERZRE L. BHERZBMKICEBRLUE, F4YT7 VvBI NETIEAL 4 2 BREE
HHIOREZ{T>72. BIZ, H—HY A F A TSK gel Carbon-500 (10 cmX4.6 mm, i.d.) & EEER £
¥ /) —=WiZ kB HPLC S8R, KKFELF¥EA 4 VLEESHE (APCI-MS), APCI-MS/MS 2 & %
BEZIT>. A—RU AT LEANDEIETIHEA L VREEER%Z, ZFL V4344 FOIMEL
BOBOVICEIVEGIHMTESCERARVWE L., SRETSARBAPICEENEELIEL 4V RE
BYHRNL, RIAFVIFLUAIFNT2oNI—FUTHD, TF L4344 FORINELEDY
5 6, 7, 8, 9, 10, 11, 12, 13, 14 TH 5 ENKBEIZ L > THRETE 2. X, APCI-MS 12D,
RERFED /270 > 1287 LWIEA + » REIEMER 2 BEkhh» 5 RV U .
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