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Abstract; Developing new methods for online monitoring of phenols in wastewater is highly
demanding, as phenols are common pollutes in wastewater from dying, coking and paper-
making industry. In this work, a new method was introduced for online determination of

phenols in wastewater by membrane inlet-vacuum ultraviolet (VUV) ionization-time of

W7 HH9:2010-05-27; &8 H # :2010-07-26

ESWME - HERERETH (20907052) ¥F B

EEB AR WHA986~), LU, WARF B A, B LR A, %%k, E-mail: wujinghx@163. com

BASMESE 2 PE (1964~ , I3 (DU , W BT & PN, BIFSE 5%, T 3% 5 % 335 1 B W, 2 RS S5 A0 00 Bl R % He i B 5«
E-mail: hli@dicp. ac. cn



322

% 3

%

2

Eird %31 %

flight mass spectrometry (TOFMS). The fragment-free ionization technique (single-photon

ionization, SPI) using vacuum ultraviolet (VUV) lamp was especially useful for online

measurement of organic compounds without pre-separation. Phenols was introduced directly

into MS through polydimethylsilane (PDMS) membrane after derivatization, the analysis

time of individual sample was less than 15 min. Parameters, such as the acetylation reaction

time, pH, the added amount of acetic anhydride and flow rate, etc, were optimized. At op-

timization condition, the limits of detection for phenol, 3-methylphenol, 2-chlorophenol,

2,4-dichlorophenol are 3,6,8,14 ug+ L', respectively, and the linear dynamic ranges are

two orders. The present online monitoring method of phenols shows great potential applica-

tions to detect phenols in wastewater.

Key words: phenols; derivatization reaction; time of flight mass spectrometry (TOFMS) ;

membrane inlet; vacuum ultraviolet (VUYV) ionization
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Fig.2 Schematic diagram of

derivatization and sampling device
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Fig. 3 Monitor reaction processes of phenols

of various concentrations
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Fig.5 The spectra of 4 phenols standards before acetylation(a) and after acetylation(b)
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Table 1 Linear ranges, low limits of detection, average recoveries and RSDs of phenols

#HR KB/ (mg « L7 KAEE/(mg - L7 MRRH - TR mER/ % HXT AR AE MR 22/ %

W 0. 003 0.03~5.0 0.998 8 95 3.1

2~ 0. 006 0.03~5.0 0.999 6 96 4.5
2,4-Z @B 0.014 0.05~5.0 0.998 8 105 10.1

3-HI 0. 008 0.03~5.0 0.998 8 106 4.0




% 6

RS KN E-EBER- VUV BB - T B E BT R E RK P B RS Y

325

3

Responses/ counts

200L m/z 94 Ey g
m/z 128 & T
m/z 162 — 5 Wy

150
o
(o))

180

100

80 200

6 SEEREESBIEE

Fig.6 The spectrum of wastewater sample

&g

AT T —FTELRNT R E SR
HERE BTG XS B4 B W 28T AT R . &
RIEARFR AL, SEEL T K PR B . 3-F B . 2-8R
BN 2, 4- G B B PR3 A I, 43 A B[R] 4 L A T
FRAR R TE. 45 RBW, BT EE
H R I A B GB 8978-1996 (15 7K 45 4 HE
JBCARHE I — bR e A E R

%W
[1] WISE H, FAHRENTHOLD P. Predicting priori-

(2]

(3]

(4]

(5]

(6]

ty pollutants from petrochemical processes []J].
Environmental Science & Technology, 1981, 15
(11): 1 292-1 304.

ek, A AL AL B —S A A T s E K B
RiERYI] AW, 1994, 13(4):293-297.
LUTTKE ], SCHEER V, LEVSEN K, et al. Oc-
currence and formation of nitrated phenols in and
out of cloud [J].
1997, 31(16):2 637-2 648.

JE R T ERR AR AL AT ST B . GB 8978—1996 57K
SRA HEMOARHELS ], AT - P B A ME AR AL, 1998,
H/AE, B4, BIER,F. KTBELEUEH
VR-TR-TR R B/ R RO A T Bk A A AT B LD .
Ay HrR 24 3] , 2007, 26(6) :797-801.

LOUTER A J H, JONES P A, JORRITSMA ]

D, et al. Automated derivatization for on-line sol-

Atmospheric Environment,

id-phase extraction gas chromatography; Phenolic
compounds[ J]. Hrc-Journal of High Resolution
Chromatography, 1997, 20(7) :363-368.

7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

XU, XIfhde, BERE. KM ebEm Rk
BABZHHEED] BH TR, 2003, 24
(6): 76-77.
BN, BkOME. T B SOL BRI E K
Rk ERBEMFRL] PEIAERKRE,
2004, 14(1):38-39.
ML, RE, IS, KP Ao TR
MR- G- FHF R arll] Rk
4%, 2005, 26(1):22-26.
NEM, EEH, X FE, F. BRBRFER-CI8 @
AR R 22 BRSO 1 / S BRI S R K o 2 4
REF Y LT B % iR, 2006, 27 (3):
140-147.
&%, EMH, K R, & EMEBER-SM
EIE-FTE B I E K P B ALJ] BRTE 2R,
2005, 26(1): 18-21.
T 7. —MEEAER B AEERSTRL
b2 % 3%, 2006, 26(3):33-38.
KANA T, DARKANGELO C, HUNT M, et al.
Membrane inlet mass spectrometer for rapid high-
precision determination of N;, O, , and Ar in en-
vironmental water samples[J]. Analytical Chem-
istry,1994, 66(23): 4 166-4 170.
VIRKKI V, KETOLA R, OJALA M, et al. On-
site environmental analysis by membrane inlet
mass spectrometry [ J ]. Analytical Chemistry
(Washington, DC), 1995, 67(8): 1 421-1 425.
LAURITSEN F, KETOLA R. Quantitative de-
termination of semivolatile organic compounds in
solution using trap-and-release membrane inlet
mass spectrometry [ J]. Anal Chem, 1997, 69
(23): 4 917-4 922,
BN, BUH, RKME, F EZWEKPE
RAEE LY Y B HEAE - B 1 F - R R A A B o
RH R AL, 4 H74k2,2010, 38(5):760-764.
KOTIAHO T, LAURITSEN F, CHOUDHURY
T, et al. Membrane introduction mass spectrom-
etry[ J]. Analytical Chemistry, 1991, 63 (18):
875-883.
LAPACK M, TOU J, ENKE C. Membrane mass
spectrometry for the direct trace analysis of vola-
tile organic compounds in air and water [J]. Ana-

lytical Chemistry,1990, 62(13) .1 265-1 271.





