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pfid , pHE:.
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Nl 82 906
N2 78 971
N3 8L 9%
+D 7908 9303
Nl 497 68
N2 54 6%
N03 4% 668
t 506015 66401
N1l 277 409
N2 3 44
N3 3B 433
+D 30003 43404
N1 @2 28
N2 02 2
N3 1T 2A
1D 11405 2714018
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N2 ND 078
N3 ND 116
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NI ND ND
N2 ND ND
N3 ND ND
- i
NI ND ND
N2 ND ND
N3 ND ND
+tD - -
NOI - ND ND
N02  ND ND
N3 ND ND
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0 « - ' 0 «
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7 B B A2 0B A7 19® 2@
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ng Lo U BY® BB LY B 8%
ne 40 et  BM B B4 U BE
N6 U7HB 1763012 136%028 B0 1601403 1754023 18684016
8l e 63 89 0y B2 BN U0
8 ns 5 99 ne B LR A
818 e  16% 8% N B4 B e
8194032 1161019 1631016 9061024 11464019 1366105 157404 17651008
643 8% 5% 64l 8% Ny Uyx 1o
659 918 B 6k 939 18 U0 B8
637 9% 155/ 643 8% nH U1 e
6461011 8BHB BEHB 65#13 90303l 115HD 14261014 16754009
445 697 4% 38 620 860 2% 1%
43 73 b2 359 646 8% BY B
416 103 Bh 30 610 87 BB 1619
4305 714018 BIH01B 373013 651018 876015 13094019 1611402
28 5P 14D L7 408 680 na 53
2h 546 145 153 3h 689 N9 59
23 O 144 19 3% 68 nhs 5
206028 564024 1464023 164011 3914015 686006 15021 5732

0% 4 KUY N 064 3 08 BbA
04 4 U8 N 12 41 0 B4
04/ b, U® N 134 49 05 B4
053024 45#029 USHB - 11340% 40020 105024 BHIHG
ND 3 Ml ND ND 16 94 506

ND 3B UR ND ND 12 80 B2

ND 399 U5 ND ND L M B4

- 303 MBI - - 15M5 90032 BT

ND 39 U4 N ND 05l 8% 1006

ND 30 Ul ND ND 037 81 JRYR)

ND BB U2 N ND 05 88 1006

3026 K0T - - 044000 880023 15004006
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1) pH4 , pH5
000 204
Nl 51 115
NO2 5% 062
NO3 53 114
1D 5:07  69H0
Nl 207 434
N2 2P 406
N3 23 423
+ 2305 424014
Nl 0% 200
N2 0% 2
NO3 097 18
1D 08012 21503
N0.1 ND RY
N2  ND 109
N0.3 ND 12\
D - 123015
N0.1 ND ND
N0.2 ND ND
N3 ND ND
P - ;
NOI ND ND
N2  ND ND
N3 ND ND
- ]
NOI ND ND
N2 ND ND
N3 ND ND
Q- ]
NOI ND ND
N2 ND ND
N3 ND ND

1D

2 A-dichlorophenal (mgy/2)
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pH6
19%
850
8%
83
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248
o6l
o4
S5O0
25
3N
291
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201
162
1%
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14
119
L1302

SHESHECEE
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BI 07 DRPOBIT UB 16
U5 BH LS BT W 1M
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99 BY 68 8B WD 128
08 BB 64 83 97 1M
0P8 BROD 6602 8803 98B LTHP
W uB 3 S 68 109
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D URDA AG0D 50T 6707 106K
6L B 2 W 5% 9%
66 WO X 3B 4% 9T
60 UM 29 3% 55 9
6203 UMD 200D 3B 52024 90D
55 BB 0% @ 3% 9B
59 B® 18 1% 3% &
50 ur 12 19 3% 8
53016 DBH0X 1002 1606 36015 90405
Mmoo BH N 1B 2% I8
w4 N W 2h 8
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MOB BRP - LMB 2405 T9%04
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a2 1Y ND ND 1% [
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B3
BIH)19
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166H0(B
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B
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105024
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T
83024
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2,4,6-4richlorophenol (my)
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pH4  pH5  pHE
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*D 388038 5HBH0B 7803B
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NO ND ND ND
N0.2 ND ND ND
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NO.3 ND ND ND
- ]

5 NOl ND ND ND
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409 116 ND ND ND 86l 1308
3903 LB - - - 8605 134M4
¥ U ND ND ND T4 13
38 109 ND ND ND 806 1321
353 108/ ND ND ND 841 1314
36r02% 111103 194052 1329020



A

N0
N0.2
NO3
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NO.3
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NO3
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NO2
NO3

NOI
N0.2
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NO.3
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NO3
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1981
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1950028
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1820
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1778
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pHS
2008
199
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1949
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NO3
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NO3

NOI
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1D
NOI
N2
NO3
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001 014
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1963 1944
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1928 1842
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fff pH?
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19284042
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1971
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193
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ﬁ

. -.PHS
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1901
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1951
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1982
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1888
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1932
19.72
19.6540.30
1917
1852
1908
1913
1867
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1932
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19.16+0.24
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b

2,4,6-tnchlorophenol (mg/l)

Y
pH 4
2011
19.48
19.71
19.49
19.56+0.13
19.21
18.93
19.25
19.13rt0.17
18.87
19.37
18.61
18.95+0.39
19.41
18.94
19.85
19.4 .46
19.02
19.67
18.86
19.180.43
18.68
19.05
17.92
18.55+0.57
18.81
19.33
18.61
18.92+0.37

19.19

18.85

19.39
19.14%0.27

11
pH 5

19.98
19.39
19.77
19.46
19.54+0.20
19.35
18.62
1951
19.16rt0.47
19.78
19.42
19.80
19.67rt0.21
19.22
19.72
19.01
19.320.36
19.15
1841
19.56
19.040.59
19.69
19.19
19.36
19.41£0.25
1871
18.81
19.27
18.93+0.30

19.20

19.78

18.83
19.270.48

(

Control
pH 6
20.15
19.63
19.17
19.76

19.52+0.31
18.65
19.49
18.59

18.91+0.50
19.50
18.91
19.08

19.16rt0.30
18.76
19.05
18.41

18.740.32
19.50
19.43
19.00

19.310.27
18.75
19.10
18.95

18.93+0.18
18.50
18.89
19.16

18.8520.33

19.69

18.77

18.72
19.06£0.55

pH 7
20.07
19.01
18.84
19.81
19.22+0.52
19.24
19.85
19.80
19.63+0.34
19.75
19.32
19.55
19.54+0.22
18.68
19.24
19.26
19. 0.33
18.61
18.69
19.18
18.830.31
19.90
19.36
19.15
19.47+0.38
18.78
18.40
18.63
18.60dt0.19

18.83

19.27

18.93
19.01£0.23

1

pH 8
20.05
19.30
19.73
19.32
19.45+0.24
19.48
19.86
19.46
19.60£0.23
19.39
19.02
19.64
19.3520.31
19.42
18.90
19.61
19.310.37
18.52
19.19
18.87
18.8 .33
18.76
18.89
18.15
18.60+0.40
19.55
19.42
19.32
19.43rt0.12

18.

18.59

18.68
18.74£0.19
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P I M

1 Nl
N0.2
NO3
+D
2 N1
N02
NO3
+D
3 Nl
N0.2
NO:3
D
4 N1
N0.2
NO3
D
5 Nl
N0.2
NO3
+D
6 Nl
N02
NO3
+D

2-chlorophenol, 2.4-dichlorophenal

0M

1 2012
1630
17103
1699

16804036
8%
9%
932

941049
5%
6.66
687

6.50:048
5%
533
601

576+0.38
33
38
454

390:0.60
43
33l
419

39%+0.56

TANAN

199
1302
1251
1317
290>
1092
1029
1104
10751040
9.00
8
1026
940074
506
549
521
521402
4%
411
48
464045
232
3%
290
2924061

H i 2~ iEESSE,
§1

004
9.9
103
9.0
986041
853
186
824
821+0.34
518
428
404
4504060
3%
297
224
3054085
28
34
252
2%6:048
18
140
17
166+0.24

2.4 6-txchlorophenal ()

/

H ilB

NOI
N02
NO3
D
NOI
N02
NO3
1D
NOI
N02
NO3
D
NOI
NO02
NO3
D
NOI
N02
NO3
D
NOI
N02
NO3
-3D

%\ABBnt“:’” 2%
02 1%
2% 210
3% 280
34 355

UGS 2THT
320 151
1% 210
24) 100

D06 LE4H056
2% 0%
17 137
259 098

210046 100024
074 07
171 1%
13 079

16040 09028
09l \D
080 057
14) 0%

1803 0314029
1% \D
063 \D
08l \D

0409 -

1%
115
144
1511040
092
05/
03/
062+0.28

" 566 ' 666 666 666
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N0
N02
NO3

+

N01
N02
NO3
+D
N0
N0.2
NO3
1D
N01
N0.2
NO3
D
N0
N0.2
NO3

+

N0

N02

NO3
D

2-chlorophenal, 2.4-cichlorophenol

UftobropisaMI;

012
1961
192
1975
1956+0.2
182
1861
1827
18430033
194
1908
1634
19154036
1860
1824
18
1848+021
184
1884
18
1864015
1916
1890
1921
1911+0.19

m m ‘% -
| fqif |
« ,
199 2004
1976 1836
1952 1907
1949 1816
19594015  1853+048
184 1905
188 194
1831 19.07
18544028 19.15+0.16
1833 1897
1881 1878
1882 1906
18654028  18%4+0.14
1915 1842
1945 1893
193 1842
19324015 1850029
1881 1874
18% 18%
184 19.39
18744028  1903H0.33
18% 1909
1880 1960
1897 1906
18914009 1954031

(

24 6Arichlorophenal ()
)
!

1 MM-

012

7 Nl 1863
N02 1811
N03 1831
1D 183HH%6

8§ Nl 1888
N02 18%
N0.3 1905
D 18%6H008

9 N1 1802
N02 183
N03 183
1D 1826102

0 N1 18
N02 1920
N03 1937
D 100402

2 Nl 1864
NE 1888
N03 18.16
1D 18564037

5 Nl 1880
NO2 1852
N03 179
D 182404

1993
182
79
17,73
1795+025
1841
1827
1856
1842+0.16
1861
1981
1946
1936+051
1827
1866
1849
18481020
178
1827
1%
18011023
1801
1844
17,73
1806+0.36

84

Tvup

18%
1856
1840
18644028
1839
1827
1833
18.33+0.06
1880
189
1829
1867033
18,
1908
1937
19024039
1846
17,
1806
1814409
1879
1850
1809
1846103
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1,600,000
1400000
1200.000
1,000,000
800,000
600,000
400000
200.000
0

2-Chlorophencl

Concentration (ppm.)

Area (AU)
152,392
317,754
740,25
1,059,985
1,537,569



1400000
1200.000
1,000,000
600,000
600,000
400,000
2,000

2 A-tlichlorophenol

Concentration (ppm.)

Area (AU)
106,276
207212
624,497
838,682
1224472




%

1200,000
1,000,000
800,000

" 600000
400000
200.000

Concentration (ppm.)

Conc.(ppm) Area (AU)
10 97817
2 206475
50 481,694
0 696,741
100 982535

24 6-Tichlorophenol
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(chlorinated phenolic compounds)

@/C.

2-chloro-| -hydroxybenzene

1. 2-chlorophenol

12856
CHyClo
2-chlorophenol
! 2-Chlorophenol
tm k-
L
2.
3.
4, dynamic (so°c)
5 7°¢C
6. 174 ¢
1. 550 °¢
8 12°C
9 (50°C) 133hPa
10, (20°¢) 126 glem3
11
(20°¢) 285 g/l
@)
(20°¢)

: http:/vw.merck.co.tiimanualimsds/eng/8022/802253.ht3n


http://www.merck.co.tli/manual/msds/eng/8022/802253.ht3n

(Toxicological information)

LD @ (oral, rat) 670 mglkg
LCj04h (inhalation, rat) 205 myl

(Daphnia magna) ECz48h = 74 mg/t

2-Chlorophenol

mu

9



2. 2A-dichlorophenol

16300
CHAO

2,A-dichlorophenol 2
2 2 A-dichlorophenol

ol Ay AN_ANANA_A
N mme o Avwo

40-43 °c

209211 °c

114 °c

(5°0) 13 hPa

©O© OO0 N <«

(20°c) 45 gl
20
(20°¢)

: http:/fwww.merck.co.thimanual/msds/eng/8037/803774.htin


http://www.merck.co.th/manual/msds/eng/8037/803774.htin

(Toxicological information)

@ 96h (oral, rat)

580 mglkg

10

400

%



3. 24 6-trichlorophenol

OH
01\ /Cl
Ct
19745
CoHCl0
2,4 6-trichlorophenol
3 2,4 6-trichlorophenol
1.
2.
3.
4,
5. 61-54 °¢
6. 244-246 °c
[/
9. - (50°é) _ 0.035 hPa
10.
(20°c)
(20°C) 524 g1

: http:/fwww.merck.co.thimanualimsds/eng/8184/818469.hm


http://www.merck.co.th/manual/msds/eng/8184/818469.htm

«

(Toxicological information)

LD&-96h (oral, rat)

820 mg / kg

10

97
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High Performance Liquid Chromatography ( HPLC )

differential sorption
(stationary phase) (mobile phase)
(eluent)

310
(detector)

(inject) HPLC .

1-5



« HPLC
Mobile Phase Reservoir
>
Pump
Presure Gauge
Filter 1
Sample Injector . Presure Sensor
Guard Column
Analytical Column

1

Recorder o |petector|——» |Data System

Waste Collector

(metal filter) 20

100
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AR
(analar grade) HPLC AR (deionized water)
0.45 (degas)
4

, , ultrasonic bath

2,
(constant flow) 2
(dual piston) 2 (pulse)
3.
(sampling injector) (injector)
load syringe sample loop
loop inject
2
3.1 fixed sample loop loop sample loop
5,10,,20,50,100,1000
sample loop 3
3.2 partial sample loop variable sample loop
loop sample loop
4, (stainless Steel)
(packing material) HPLC 2
4.1 (analytical column)
10-35 . 1-10



102

4.2 (quard  column)

HPLC 2 '
5.1 bulk property general detectors

refractive index conductivity
5.2 solute property selective detector
base line
(peak)
(retention time, t,)
HPLC
4
(calibration curve)



3. (standard addition)
4, normalization 2
4.1 area normalization detector
ABC
% A = A X 100
(AB.CD)
4.2 area normalization response factors dector
Response Factors
3

response factors corrected area

corrected area A = A

response factors A

factor

respond



27 .. 2518

2539
. 2540
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