39 8
2011 8

JOURNAL OF TONGJI UNIV ERSIT Y(NAT URAL SCIENCE)

) Vol. 39 Na 8
Aug. 2011

1 0253-374X(2011)08- 117704

%W, ® =,
(
(LLE) - (GC/MS)
2- - 3- (2-met hoxy-
3-3isopropyl pyrazine, IPMP)  2- - 3-
(2-met hoxy-33isobutyl pyrazine, IBMP) ,
s 4 min, NaCl 60 g
L', pH 4 ,IPMP  IBMP 20
~500Hge L-! , r>
0.995; 72. 0% ~ 103. 6%
Rsp< 8%.
; - ; ;2=
- 3- ; 2- - 3-
:X 703. 1 A

Determination of IPMP and IBMP in Water
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Abstract: An analytical method used for the detection of
odorants ——2-me thoxy 3- 3isopropyl pyrazine (IPMP) and 2-
methoxy 3-3isobutyl pyrazine (IBMP) in drinking water with
liquid liquid extraction (LLE) by gas chromatography- mass
spectrometry ( GG/ MS) was developed. The LLE was carried
out in a solution of pH 4 with a dosage of 0. 2 and 60 g+ L™’
Na(l, respectively. The extraction lasted for 4 min Good
relativity (r > 0. 995 4) was obtained when the linear range
was 20~ 500 Mg+ L™ '. The recoveries of IPMP and IBMP
were 72.0% ~ 103. 6% . The relative standard deviations were

less than 8% .
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, - (GC/MYS)
1
el GC/MS IPMP  IBMP2 1.1
GC/MS: QP2010S - (
, ); RTX- 5 MS (30 m x 0. 25
ng* L' , mm, 0. 25 Hm); AOC- 20i ; GC/ECD-
, QP2010 - (
); HP- 5 (30 mx0.25 mm, 0.25 Hm);
IPMP IBMP , ( , XW -
) 804) .
, IPMP IBMP Sigma- Adrich ,
(LLE) , 98%; IPMP IBMP
1.
1 IPMP IBMP
Tab.1 Physical and chemical characters and structures of IPMP and IBMP
/(mg* L-1)  5°C/(g* ml)
2- - 3= 2m ethoxy-3 3isopropyl pyrazine IPMP 152. 19 2438 0. 996
2- - 3= 2 methoxy-3 3isobutyl pyrazine IBMP 166. 22 1034 0. 990
1- ) ;
Sigma A drich , 95%; 1.4
Millipore , NaCl, KC1 NaSO: Sml 5 ml , 10 ml
, 105 C,400 C , )
1.2 -
: , 1 ml ,
; 90 kPa( ) 4min
)3 1.0 B, ; ,GC/MS
GC/MS solution .
180 C; 2
250 C; (ED);
(SIM). 6.5 min 2.1
40 T, 10 min, 40 ,
‘C+ min ' 250 C 4. 75 min; (LLE) ( SPE)
IPMP 124, 137, 152, (CLSA) (OLsA) ',
13. 055 min; IBMP 124, 151, LLE.
13. 533 min.
1.3 ,
IPM P
IBM P, [12- 13].
, , 10mg * L' 10 ml

” ’ B

20,50,.100,200 ., 500 Hg+ L"' IPMP A IBMP
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2.1.1 2.1.3 pH
IPMP IBM P R 4 min, NaCl
, pH 7. 68, 0.3 ¢, pH 2,4,7,9 11,
1,2,3,4,5,6,7 8 min, 2 4 . 4 s , IPMP
.IPMP IBMP IBMP s
, 4 min ) pH 4
s IPMP IBMP
1001
s ’j:‘f 80r %
= 6ok -4 IPMP
4 min. % -m— [BMP
ug 40t
240 = ——a s
PEAE e S R e S T S
# 160
¥ 140 —IPMP 4 pH
® 120 "= IBMP . .
HE 100 . ; ; . ; ; . i F Fig. 4 Influence of pH value on extraction
0 1 3 4 5 6 7 8 9
I 0 ] /min efficiency of IPMP and IBMP
2 2.2
Fig.2 Influence of extraction time on extraction 20, 50, 100, 200 500
efficiency of IPMP and IBMP ug . L 1 IPMP IBMP
2.1.2 )
4 min, pH (y), (x,
7.59,  NaCL KCl  NaSOs , HgeL'H), 1- (500 Hg+ L™1) ,
0~ 100 g* L ' , IPMP IBMP , 2.
3. ,NaCl  NaSOs , 10~ 500 Mg+ L™
IPMP IBM P , IPMP IBMP 2
NaCl 2 NaCl
60 g L' ,IPMP IBMP P IPMP IBMP
s Tab.2 Calibration curve of IPMP and IBMP with
NaCl NaSOs , 2 L chlorooctaneas internal standard
5 IPMP y=9.423 621 x 0.99 4
.KCl 2 IBMP y=10.716 9 « 0.99 7
NaCl, 60 g+ L.
2.3
= 260 . + IPMP/NaCl 7 2
& 240 2 I PMPAG [PMP  IBMP
L === S s 2 —§  BMPKC ’
ﬁ 200 °° e ig%{g%igg: ( standard deviation) So
i 180020 ﬁ;ﬁo}\ﬂggos/géo 100 120 (relative standard deviation) Rsp, 3 .
(IPMP 50 Hg
3 NaClLKOL  NaSO. -L' 300ug-L ' IBMP 25Hg+L' 250
Fig.3 Influences of NaCl, KCl and Na,SO, dosage I - IPMP IBMP 4
on extraction efficiency of IPMP and IBMP 8 ) ’
2%~ 1.4% ( n=17). IPMP
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IBMP. ,
U. S. EPA , (method (rejecton quality level) R q., Moo 3.3 ,
detection limit) M o, M o= Sbp X t (n-1,1- a=0.199), 90% , Ra=3.3M L. IPMP
t (n-1,1-a=0.199) n- 1 99% Mpo. 9.256 Hg L_],RQL 30. 545 HUg L_];
t n=7 ,t=3. 143 IBMP Mo 4.672Hg+L ' Ra 15.417 Ug-
(International Union of Pure and Applied L', IBMP
Chemistry, IUPAC) 10
3
Tab. 3 Determination result of precision
/(uge L-1) Sy .
1 2 3 4 5 6 7 (Hg* L-D ®
50 48.4 56.9 50.8 51.8 55.3 54.8 54.0 53. 14 2.94 5.54
IPMP
300 270.9 17. 4 260. 7 268. 4 259.0 241.5 251.6  257.07 10. 82 4.21
25 21.9 17.2 19. 8 20.0 21.1 20. 8 20.3 20. 16 1.49 7.37
IBMP
250 180. 3 192.9 181.7 207. 1 219.2 201.5 185.6 195. 47 14. 48 7.41
2.4 2
125 Ug « L™ , , IPMP
80 Hge L' , IBMP,
, 10,100 1000 2
l’lg * L I ) ) 4
4 IPMP IBMP 3
Tab.4 Recoveries of IPMP and IBMP in water
Py (1) GC/MS  IPMP  IBMP
/% (LLME) 4
125.7 10 138.22 1018 min, NaCl 0.3 g, pH 4 :
IPMP 125.7 100 209.91  93.0 (2) 1 , IPMP  IBMP
125.7 1 000 947.98  84.2 20~ 500 Mg - L ’
128.2 10 142.72  103.3 0.9954  0.9997.
IBMP 128.2 100 212.02  92.9 (3 2
4.21% ~ 7. 41%,
128.2 1 000 961.74  85.2
IPMP
83.7 10 76.89  82.1
IBMP, IPMP
IPMP 83.7 100 161.87  88.1
IBMP, IBMP
83.7 1 000 1122.72  103.6
IPMP.
80. 2 10 64.90  72.0
(4 2
IBMP 80. 2 100 137.24  76.2
72.0% ~ 103. 6%,
80.2 1 000 1114.95 103.2 5 .
;2
’ , IPMP IBMP.
72. 0% ~ 13.6%, U.S. EPAS52. 3 30% ( ne: )

)
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