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Abstract

The purpose of this research is the study of reuse and characterization of organic
compounds in waste chemical from the Chemistry Laboratory. A large amount of waste including
benzoic acid, 4-nitroaniling, 2-Naphthol and ethyl acetate can be used to produce ethyl acetate by
vaccum distillation. To reuse the resources and reduce secondary pollution 1Treatment of waste
ethyl acetate extraction by acid - base to get three organic compounds. The experimental results
show that ethyl acetate yield can reach 81.78 % through vacuum distillation. The benzoic acid
yield can reach 0.37% , the 4-nitroaniline yield can reach 0.68% and the 2-Naphthol yield can
reach 0.52 % through acid-hase extraction. Identification of them can be used Fourier Transform
Infrared (FT - IR) spectrophotometer and  chemical reaction. FT-TR'is a sensitive technique
particularly for identifying organic chemicals. It can characterise of organic compounds |,
sensitivity and period to detect less than other techniques. The results showed that chemical
reactions can be explained by the nature of organic compounds used in conjunction with Fourier
infrared (FT - IR) spectroscopy-as well,

Keywords: ethyl acetate, benzoic acid, 4-Nitroanilin, 2-Naphthol, Fourier Transform  Infrared
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2.2

pH=7 (NaOHA
( NaHCOj) ( conjugate
base)

Conjngate base

( conjugate acid )

R-NH2+ HCL-—-- RAH, Cl +H2
Conjugate acid



RN4HXCL' + NaOH---- R NH2+ NaCl + H2

(wasted
1
4-
( 4-Nitroaniling)00 (Benzoic acid) 2- ( 13-Napthol)
4- (4-Nitroaniline)
6 (HCY) 4-
(NOZ HINHCY)

Q =" MereeNER+ANHEL e b Q2N Ao NERC

4-Nitroaniling 4-
50% NaOmr ' -4-Nitroaniline

N A eNB O HENDH <22 A A L 24N 2

4- 4-Nitroaniline
10%
(10%NaHCO3 (C.HLOONa"
Benzoic acid Sodium benzoate
3N HCL
Sodium benzoate Benzoic acid



N

(3N NaOH) 2- 2- (Sodium 2-
Naphthoxide)
2-Naphthol Sodium 2-Naphthoxide
N 0 2-
Sodium 2-Naphthoxide 2-Naphthol
2.3
2551), (, 2534)
231
cAch
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1, (Hydroxainic
Acid Test)

. Blank Test (1 223 ) %%
1 5% 1
. NH20H.HCI/FeCI3
(1 0 )
05N 95% : 6N 0.2
|
95% ¥4 5%
1
(
)
13

acid chlorides , acid anhydrides
trihalo  benzotrichloride

acid chloride

R-CO-OR + HNOH RCO-NHOH + ROH
R-CO-C1 + HNOH RCO-NHOH + HCL
(RC0),0 + HNOH RCO-NHOH + RCOH
RCCIj + HNOH+ H2) RCO-NHOH + HCL

3RCO-NHOH + FeCU (RCO-NH)jFe + 3 HCL
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232 4 (4-Nitroaniling)
4- (4-Nitroaniline)

(4-Nitroanilineg® ,

4- (4-Nitroaniline)?

«n(NaN02 HCL
H2504 Primary aliphatic amine ,

RNH,+ NaN02 -28*  RNH2CI* + 2HD + NaCl
Diazonium salt

RNHZC: + HD  »  ROH+HCL + N2

Primary aromatic amine
benzenediazonium chloride v diazotization benzenediazonium
chloride
ArNH2+ NaN02 2HCL ------ ) ArN2Cl + 2HD + NaCl

benzenediazoniumychloride

ArNACl+ HD vafll ArOH+HCl + sz

Benzendiazonium chloride

( azo compound) (coupling reaction)



4- (4-Nitroaniline)  2-Naphthol
para red

Secondary aliphatic ~ Aromatic amine
N-nitrosoaming
RNH  NN2HI  RN-N=0+ HZD + NaCl

N-nitrosoamine
Tertiary aliphatic amine
Tertiary amine  N-nitrosoammonium
2RN:+3HX+ NaN02 v RjNHX'+ RNIN-N=0'+ HD + NaX
Amine salt  N-nitrosoammonium  compound

Tertiary arylamine N-nitroso aromatic
itrosation para
para ortho
4- Primary aromatic amine
benzenediazonium chlorie
0 NArNHZ NaNO2 2HCL -~ NArNCl' + 2HD) + NaCl
benzenediazonium chloride
m$zenediazonium chloride 1
ArN2CL+ HD ArOH + HCI + N,
Benzendiazonium chloride - 4- (4-Nitroaniling)rt
('azo compound)

(coupling reaction)
3,
4-Nitroaniline



2.3.3

NaHCOj
RCOOH + NaOH ~ ------ ) RCOONa+ HJ
RCOOH + NaHCOj  » RCOONa+ HA +C02

234 2- (2-naphthol)lo
1
ArOH +NaOH - ) ArONaV HY
(Picric acid) 3
2 (Ferric Chloride-Pyridine Reagent)

3ArOH +FeCl, ™ Fe(OAr)3
teric hindrance™  2,6-di-tert-
butylphenol (Ferric Chloride-Pyridine Reagent)

3. Ferric chloride Test

i



FeClj '
FeClj
ArOH+FeClj ™ (ArO)3Fe + 3HCL
4.Ceric nitrate Test

(NH42Ce(NO36 + ROH A (NHA2CeOR (NO3)5 + HNO3
yellow red
(NH42Ce(NO36 + ArOH A (NHA2CeOAr (N035 + HNO]
brown or red
5.Bromine Test
, (‘aromatic substitution)
OH
1+ excessBr + 3HBr
2,4,6-Tribromophenol
(
)
| (

RCHNH2+ Br2 - ) RCHBr-CHBr-R
RCONH2+Br2  ---vemee- ) RCONHBr + HBr
RCH=CHR+ Br2 A RCH Br-CHBr-R

(HHts: A Br CHCOCH3 HBr




6. * (Az0 dye)
Primary aromatic amine
henzenediazonium chloride diazotization
ArNHZ NaN02 2HCL - ) ArNaQ" + 2H,0 + NaCl
benzenediazonium chloride
Benzendiazonium chloride
('azo compound) (coupling reaction)
para red
24FT-IR (C.-p. Sherman. 2010), (Yves,
2006)
25 *
4000-12800 . 1 667-4000 "
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1 Transmittance (1) Absorbance (A)
2
L (tretching) 2
2 (bending  deformation)
(twisting)

(rocking)

amplitude (excited state)

(ground state)
dipole moment
Infrared (IR) Spectroscopy Spectroscopic

Fourier Transform Infrared Spectroscopy
Fourier Transform Infrared (FTIR) Spectroscopy

1
FTIR 3 Interferometer
Globar ~ Nemst filament
1000-1800 Globar ilicon carbide Nemst filament
zirconium , thorium ~ cerium
FTIR Interferometer ~ Interferometer
Path difference 1 Path

120352
17



difference
FTIR  Deuterated Triglycine Sulfate (DTGS)

Mercury Cadmium Telluride (MCT) DTGS Pyroelectric
MCT quantum nature
DTGS
(77 ) MCT MCT
DTGS

2.6 Fourier Tranform Infrared Spectrometer

I Interferometer
Michelson Interferometer

, KBr

Path difference
Interferometer



X/4

X

Interferogram

1
(Mulling agent
Nujol
2800-3000 -
Hexachloro-1,3-butadiene

chloride
chloride Sodium  chloride
5

)

alkali halide

3448 "1 1639

Nujol

Fluorolube
Nujol

X/2 180

Fourier Transform

- 2539)

2-5 Mulling agent 1

Paraffin hydrocarbons

CH
polymer halogenated ~ F
Mull

V) )
Sodium
Sodium
25

(05-1.0 )
100
(10,00-15,000  / )
10 .
667-4000 .1
'
odium chloride
(Solid film)



Intermolrcular interaction

"1 Sodium chloride Sodium chloride

-5 %
Sodium chloride 01 -

%\ )

Carbon tetrachloride, Carbon disulfide,chloroform :

Sodium  chloride
Silver chloride

2-3

(. 2532)
unknown
c=0, O-H, N-H, c-0, c=¢  NO2
unknown#

20



1 C=0 1660-

2 c=0 , (., 0=0 3
C—H 0-H 2400-3400 "
N-H 3500 .11 ,
2
C-0 1000-1300 "1
=02 1760 ., 1810 "1
CH , 2150 ", 2850 .,
C-H
3 c=0 '
O-H 3300-3600 .1
0=0  1000-1300 .",
N-H 3500 "
0=0 1000-1300 ~ ."(
O-H
4, /
c=¢C 1650 .M
C=C
1450-1600 .1
1 CH
3000-3100
5. C=C 2150 ",
C=N ! ,
2250 .
C-H 3300 "
6. 2 1500-1600 "1 1300-1390 .1
1. 3000

CH 135 ., 140
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20

25
65
D.Mantzavinos ( 2003) 4-
Hydroxybenzoic acid, gallic and vanillic acids H,02/Cu 25-80 °c
H220.22-9.3 g1, 6-300 my1 pH 1.7-10
(TOC) HX) 2
pH 3-7
HA 2/Cu2t (TOC)  85% 120
60°c 100 % 60 80°c H2) 2/Cut
HA) 2/Fe:t
Tadahiro Ohshima €Lal. (2005) Dimethylsiloxane

Polydimethylsiloxane dimethylmethacrylate (PDMSDMMA)
divinyl perfluoro-n-hexane(DVF)

0.05%
Young-Bo Lin ed. (2005)
, (AC-AG) AC-AG CaCl2
(AC-AG)?
(AC-AG)W
(2005)
Polyacrylamide ~ Polyaluminum chloride (PAC) polyacrylamide
T0C
T0C 2

24



jar test!

T0C
jar test 120 polyacrylamide 0.6
TOC 37% PAC20 polyacrylamide
0.6 T0C 27.38%
(2005 )
(Dissolved organic carbon, DOC)
Trihalomethane formation potential (THMFP) '
DAX-
DOC 4 40 mg/L
6.0 60 mg/L 55 DOC
44
A
THMFP
DOC 20
44
60 o1
THMFP
3 THMFP
33 THMFP
55 40 Fluorescent
excitation- emission matrix (FEEM) DOC THMFP
330 nm/400nm (excitation wavelength/emission
wavelength) fluorescent excitation spectrum 330 nm
DOC  THMFP 1 0.9
(2007)
Jar Test 3
' 2

(F300) (C1000)

25



2 .

200 /.
5 81.1%
2 2
Freundlich
A300)
(C1000)
4 20 80
EBTC  EBTC
Bohart-Adams MTZ
F300 C1000
36.63 858 / F300  C1000
YANG Chunping €tal. (2008)
rotating dmm biofilter
Ethyl ether
30 rotating drum biofilter
1] rotating drum biofilteffl 321 64.2 128~ 256¢/ .h
Ethyl ether - 99 % 128g/ 3h Ethyl ether
2569/ .h Ethyl ether 3% if
D.Ighigeanu &L, (2008)
(NTP) NTP
"EB + MW-plasma catalysis”
MW
XU Jiao b, (2009)
Benzoic acid , Benzyl henzoate , Fluorenone, Diphenyl benzoic acid
260°¢ 16 kPa
270-290 °0
Coumarone -63 %
Benzoic acid 9 %

Benzyl benzoate

26
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31
311

1 (KB
2 6N HCL
113 530.97

3. 10%

11.3 265.5

d. 5%

1. 50%
500

1.2

250 cm3

o~ o U1 B O N =

3 118

(10% NaHCOj)
10 100
(N HCL)
% 118

(5% NaOH)
z 100

120 1000

1000

(FT-IR)

29

1000

1000



3.2
321

4-Nitroaniline
3.

( 10% NaHCO))

3

50%

250
2 6N HCL
2
I 00
5 2
J N
1 50%
L )
4-Nitroaniline
NS 3N
)

30

15

N
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322,

L
Acid Test)

95%

(
05N 95%

5%

. Blank Test

0 )

5%

6N

95%

32

(Hydroxamic
( 23 )
l |
(
NH2OH.HCI/FeCI3
0.2
1

Hydroxamic Acid Test



4-Nitroaniline

5
2
4-NitroanilineS| 6N 3
5
NaNO-j 05 2
0-5 NaN02
NaNO2W (
1 Starch-KI paper NaNOjl )
0
2
31
3.2 2-Naphthol 0.1 5% 2
2-Naphthol g



3.

3.3

4-NitroanilineS

+EXCeSS Br

11

1.2

5%

4-Nitroaniline

+3H

01

(5% NaOH~

Az0 dye

0.1

3



13

5% (5% NaHCOj)"

34 Benzoic acid
. 2-Naphtholfa
L

2-Naphthol 0.1
2 (Ferric Chloride-Pyridine Reagent)

2

(30-50 . 45 )
2-3 .
1% 2

3.Ferric chloride Test

FeClj
FeClj

35



2 20
3% FeCI33
4 Ceric nitrate Test
(NHA2Ce(N036 + ROH A (NH42CeOR (N035 +HNO3
yellow red
(NHA2Ce(N036 + ArOH vV (NH#2CeOAr (N035 + HNO3
brown or red
3 10 1
Ceric annonium nitrate 5
5.Bromine Test
, (‘aromatic substitution)
, 1,
2 20 1
BraCCl4 5



. (Azo dye)
aniline 0.5 6N

NaN0205 2
0-5 NaN02
NaNOW
1 Starch-KI paper
0
2-Napthol 0.1 5%

3.5 2-Naphthol

37

NaN02

2
2-Naphthol

Az0 dye

)



0

0

3.23.

0

12

=0

0=

0

FT-IR
(05-1.0 )
alkali halide 100
(10,00-15,000  /
10 .
667-4000
g 1639 1
C=0,0-HN-H ,c-0,c=c C ~ NO2
unknown'll
1660- 1820 -
(" 0=0
0-H 2400-3400  .-(
C-H)
N-H 300 " 1°
2
C-0 1000-1300 "1
0=02 1760 " 1810 "
C-H 250 "
CH
0-H 3300-3600
0=0  1000-1300
N-H 3500

3B

1

2850

)



3000-3100 .1

C—¢
c= N
CH

3000
1450 "

C=0t 1000-1300 "1
0-H)

1650 .,
1450-1600 "
C-H
2150 1
2250
3300 "
2 1500-1600 " 1300-1390 .1
C-H

39



41
41

WO RN = WO RN s W N

SD.
%RSD

OtEthyl acetate  964-Nitroaniline

8l

8
%

82

il
il

84

82
8

8L.18
109
13

0.73

0.69
0.65

0.64

0.64
071

07]

0.69
0.65

0.68
0.04
545

(3) Benzoic acid

41

41

%%Benzoic acid  %2-Naphthol

033

0.3
0.37

0.38

037
041

0.37

0.37
0.39

0.37
0.02
418

0.3

051
053

0.5

053
0.3

0.5

051
0.4

0.52
001
207

(2) 4-Nitroaniline

(4) 2-Naphthol



42

42.1,
4211
(Hydroxamic Acid Test)
Blank Test .
4.2 Hydroxamic Acid Test
4.2.2 4-Nitroanilir®
4221

4.2 ' 4-Nitroaniline
4 Nitroaniline /
l. A

4222

A-Nitroanilinea 6N HCI . ,
43 4-Nitroaniline

42



4223

A-Nitroanilinea

44
423
4231
43
/
2.
3.
424
4241
44

2-Naphthol/l ~~
11

4-Nitroanili®
4-Nitroaniline

2-Naphthof]

2-Naphthol



4242
Reagent)

2-Naphthol1 CHCI]
45 2-Naphthol

4243

. 2-Naphthort
4.6 2-Naphthol

(Ferric Chloricle-Pyridine



4.2A 4 Ceric nitrate Test

2-Naphthoflw
47

4245

2-Naphtholl
48

Iml. : Ceric nitrate Test
2-Naphtho”™ - Ceric nitrate Test

Iml. .
2-Naphthol

45



2-Naphtho® OoNaOH

49 2-Naphtholtni
43
431 IR 1
45 IR 1 1
(cm’)
1770 c=0 streching
1000-1300 C-Ostretchingl 1246 cm'L
1370 '
2900-3000 C-H stretching of Aliphatic

FT-IR

(Azo dye)

(CH,-C=0)



432
46

(cm’)
3300-3400
1560-1640

800
1250-1350
3000-3100 cm'L
800-850 cm 1
1300-1390 ¢cm ]
1500-1600 cm 1
1450-1600

[

433 R
47
(cm3
1700

1000-13000

930
2400-3400
3000-3100

690

190
1450-1600
1

IR 4
IR FT-IR
2 N-H Streching 1" Amine
1° Amine
N-H out of plane
C-N Streching  Aromatic amine
C-H Streching - Aromatic
C-H bending para-disubstituted ring
N=0
c=c stretching of aromatic
para-disubstituted ring! ' 1° Amine
IR 1 FT-IR
c=0 conjugated streching
C-0 stretching
(aromatic carboxy acids)

OF Bendind J

O-H streching

C-H stretching of Aromatic compounds

=CH out of plane hending of monosubstitued aromatic compounds

c=c Stretching of aromatic
monosubstitued aromatic compounds

47



434 IR
48

om’)
3200-3500
123
1450-1600
3000-3100

IR 2- FT-IR

O-H stretching
C-O stretching of Phenol compound
c=c stretching of aromatic
C-H stretching of Aromatic compounds
1

48



2 4-
1
2. B CAT
=1.09
4-Nitroaniline
=0.04
Benzoic acid
=0.02
2-Napthol
0.01

O

= 8178
(%RSD) = 132

= 068
(%RSD) = 545

=037
(%RSD) = 4.78

= 052
(%RSD) = 2.07

49

FT-R

GoRSD



(Hydroxamic Acid Test)

CH3CO-OCH5+ HNOH =~ -=-memmemeee- ) CHJCO-NHOH + CH50H
3RCO-NHOH + FeCL, > (CH,CO-NHO)¥Fe + 3HCL
4-Nitroanilinel
05° )
ary cation
coupling ~ 2-
0 4-Nitroaniline '

2 4 b-tribromoanilme

2 4 6-tribromoaniline

50



RCOOH+ NaOH  RCOONa+ H2
RCOOH + NaHCOj _ » RCOONa+ H2 +C02

2-Naphtholl
Fe(0 CIH83
3 I0HBOH + 3 17j) + FeCI3 -------- Fe(OC,0HgOH)3 +3 O la
H
. Ceric nitrate Test
(NH42Ce( NQ;j)5 + ArOH A (NH42Ce0Aj (N035 + HNOJ
brown or red
J 2-Naphthol
* ' 2,4,6-Tribromophenol
OH
excess B
1 O
coupling 2-

ol
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3

* Chemical Data Bank

Ethyl acetate CAS No. 141-78-6 UN/U) NO. 1173

Ethyl acetate

Ethyl acetic ester; Acetoxyethane; Acetic ether; Vinegar naphtha;
Acetidin; Acetic ester

lc 4Hyo 2 !
-
CAS  141-18-6 EC607-022-00-
MO <M7TT72» . /4
Unp 1173 AH 5425000
M. RTECS

EUEINECS/ELINCS  205-500-4

/

N 1 My

56



4,

LDR / ): 5620 ( )
IDLH(ppm) : 400
PEL-TYVA(ppm) 2000
TLV-TWA(ppm) 400

.. 2535 (ppm)

(Standard and ~ xieity)

3( /"):20/
ADI(ppm) -
PEL-STEL (ppm) : -
TLV-STEL (ppm) : 1400
.. 2535(ppm)

3L - 1p 2P

.. 2541 (ppm)

. 2535 -.p, 11 21

(") 172
\ =V

(Physical and Chetatea) Pro

0.9018 )

(mPa.sec) : 0.44
) n

(/)0 ;
7920 .

lppm=360 /1 I

o1

MAC(ppm) -
PEL-C(ppm) -
TJA-C(ppm):-

3r 4

perties)

9

(pH): 74

=028 ppm

25



(Health Effect)

IARC NTP, OSHA

(Stahility and Reaction)

(L ire and Explosion)

(") -4.44 T () 460
LEL%: 2.20% EL % .00% NFPA Code:

58



9 [ 1 / [ (Storage and Handling)

DOT :Ethyl Acetate
DOT ID LIN : 1173

10 (L eak and Spill)

59



11, (PPD PPIY)

(PPDIPPE)

! Laminated film

(Permeation Breakthrough time)
430 (Degradation Rating)
Nitrile, Polyvinyl Chloride

2000 ppm
APF. = 25 (Air - purifying respirator) ~ Cartridge
APF. =50
(Air - purifying respirator) (gas mask)
Canister APF. =50
(SCBA)
APF. =50 (Supplied -
air respirator) APF. =50
1DLH
(SCBA) ( pressure-
demand / positive pressure moe) APF, = 10,000

(Supplied - air respirator)
! ( pressure-demand / positive pressure mode)

(combination with an auxiliary self-contained positive-pressure breathing
apparatus) APF. = 10,000

60



(Ail--

purifying respirator) (gas mask) ~ Canister
(SCBA)
APF. =50
12 (1irsl Aid)
15
! 15
13. (r.nvironmentnl Impacts)

61



14, (Samplin'.: and Analytical)

NMAM NO. 1457 OSHANO. 7
! : P
!
17 1 1

- coconut shell charcoal 100 mg/ 50 mg

0.01-0.2
15. 1 (Emergency Response)
AVERS Guide : 18 DOT Guide 129
AVERS 1650
02298 2447,0 2298 2457

16. (Reference)

171 "Chemical Safety Sheet ,Samsom Chemical Publisher 1991 , 384"
12. "N10SH Pocket Guide to Chemical Hazards.US.DHHS 1990, 130"
173, "Lange'S Handbook ofChemistry McGrawHill 1999, 1213 "
174, "Fire Protection Guide to Hazardous Material NFPA 1994 325-47 "
175. "TP. SAX'S Dangerous Properties of Industrial Materials ,1996 . 1513 "
6. " . | 2043, R
7,
177. "http:/lwww.cdc.gov/NIOSH .CISC Card. , 0367
178, "Firefighter ' Hazardous Materials Reference Book ,1997 . 320"
179" ACGIH. 2000 TLVs and BEIs Threshold Limit Values for Chemical Substances and

62


http://www.cdc.gov/NIOSH

Physical Agents ,and Biological Exposure Indices. Ohio., 20005 30"
A 10, Source oflgnition 95"
11" " http://chemtrack.trf.or.th

63


http://chemtrack.trf.or.th

V0

IMO

* Chemical Data Bank

: P-aminonitrobenzene CAS \o. 100-01-6 ,88-74-4 | NID NO. 1661

CSHEN 20 2

[UPAC: I-Amino-4-nitrobenzene

P-aminonitrobenzene

4-Nitrobenzenamine; PNA; C.1. 37035; 4-Nitroaniline; P-
nitrophenylamine; Azofix red gg salt; Azoic diazo component 37,
C.I. developer 17; Developer P; Devol red gg; Diazo fast red gg;
Fast red base 2j; Fast red hase gg; Fast red 2q base; Fast red 29 salt;
Shinnippon fast red gg base; Fast red salt 2j; Fast red salt gg;
Nitrazol cf extra; Red 2q base; Fast red gg base; Fast red mp hase;
Fast red pbase; Fast red p salt; Naphtoelan red gg base; Azoamine
red 2H; C.1. azoic diazo component 37; 4-Nitroanilene;

CAS  100-01-6 EC  612-012-00-
No. 88744  NO. 9

UN/ID 1661 BY 7000000
No. RTECS

64



EUEINECS/ELINCS  202-810-1
/

3.1 |(VS)
az0 copling
4, 'l {Standardand loMcity)
Lot 1) -0 Loy L) Al )
I)LI(ppm) 531 ADI(ppm) - MAC(ppm) -
PEL-TWA(ppm) 1 PEL-STEL(ppm) - PEL-C(ppm) -
TLV-TWA(ppm) 1 TLV-STEL.(ppin) - TLV-C(ppm) -
N 21 .. 2535(ppm)
.+ 2535 (ppm)
2530 - 11 2p 3
.. 2541 (ppm)
8 - [
. 02535 - Ir 2r 3r 4

65



) (Physical and Chemical Properties)

. " ) 11381
(") 332 , / (") 148
{ F)
1424 ( =1). 48
Un  (mPa.sec) (. ) 0
00015 20

( / 0 - 0

100 ) - (pH):~7 20
] ppni WN\7Z ppm °

5648 = 0.L77 25

6. (Health Effect)
, 5

66



(A (Stability and Reaction)

, !
8. (Fire and F.xplosion)
(" ): 199 1 (" )52
LKI. %: - UEL os:
; i NEPA Code ;
LFL o - IFL %
9 / / [ (Storage and Lkindling)
115 +25
6.1
UN : 1661

67



11.

12,

(Leak and Spill)

(PPDPP1 )

O

(Lifst Aid)

68

(PPDIPPE) :



13 (Em ironmental Impacts)

14, ) (Sampling and Analytical)
NMAM NO. 5033 OSHA NO.
P P [
P P
P -

0.8 UM mixed collulose ester membrane

1 (9
15, (Emergency Response)
AVERS Guide : 33 DOT Guide 153
AVERS 1650
02298 2447,0 2298 2457

69



16. (Reference)

171, "Chemical Safety Sheet ,Samsom Chemical Publisher 1991, 640 "
172 "NIOSH Pocket Guide to Chemical Hazards, US.DHHS 1990, 226 "
173, "Lange'S Handbook of Chemistry McGrawHill 1999, 1.282 "
174, "Fire Protection Guide to Hazardous Material NFPA 1994, 325-74 "
175. "ITP. SAX'S Dangerous Properties of Industrial Materials 1996 . 2423, 2424 "
16." . . 2543 .
177, "nttp:/Awww.cde.gov/NIOSH .CISC Card. , 0308 "
178, "Firefighter * Hazardous Materials Reference Book ,1997.. 600 "
9" ACGIH. 2000 TLVs and BEIs Threshold Limit Values for Chemical Substances and
APhysical Agents ,and Biological Exposure Indices. Ohio.,2000 .
1710, Source of Ignition 114"
171" " http://chemtrack.trf.or.th "

10


http://www.cdc.gov//NIOSH
http://chemtrack.trf.or.th

[ * Chemical Data Bank

. Carboxybenzene ; Benzoic acid CAS No. 65-85-0 | 157D NO. 3077

fUPAC: Benzoic add

Carboxybenzene ; Benzoic acid

Benzenecarboxylic Acid; Carboxybenzene; Diacylic acid;
Benzeneformic acid; Benzenemethonic acid; Phenyl carboxylic acid;
Phenylformic acid; Retarded ba; Retardex; Tennplas; Oracylic acid

C7TH602
H

CAS 65850 EC

IMO No. NO.
UNID 3077 DG 0875000
No. RTECS

200-618-2 Orgsuic Acids
EUEINECS/ELINCS
/ JT Baker Inc.

1



12

3 (Uses)
4, 3 (Standard and Toxicity)
W /) 230 () LCY /). >%6 /1 ()
IDLH(ppm): - ADI(ppm) - MAC(ppni): -
PEL-TWA(ppm) : - PEL-STEL(ppm) - PEL-C(ppm)
TLV-TWA(ppm) TLV-STEL(ppm) - TLV-C(ppm) -
.. 2535(ppm)
. 2535 (ppm)
A =s vl 11 2]- 3
.. 2541 (ppm)
8 [ [
.. 2535 1- 2]- 3P 4
B (Physical and Chemical Properties)
; ; . 12212
(") 249 / (") 12
- H)
132 ( =): 42
(mPa.scc) : - (. ) <l 20",
(1100 0.1- ° - 25
): 1 21 (pH) .35



(

'l Lppm =499 I’ 1 J1=020 ppm 25

(Health Fried)

(Stability and Reactioit)

13

|ARC 5NTP 5z , OSHA



o (I'iiv and i xplosion)

() 120 1 ©(%) 50
TLEL % - EL% - NFPA Code

/ / [ (Storage anti Handling)

14



10. (Leak and Spill)

10, ()17

© ©

(PPDIPPE) -

) ist Aid

15

15



13. ! (Environmental Impacts)

14 (Sampling and Analytical)

NMAMNO. - OSHA NO.

15, (Emergency Response)

AVERS Guide : 49 DOT Guide il

AVERS 1650

02298 2447,0 2298 2457

16



16. (Reference)

A1 "Chemical Safety Sheet ,Samsom Chemical Publisher 1991 1 99"
1-2. "NIOSH Pocket Guide to Chemical Hazards.US.DHHS 1990,  -"
3 "Lange'S Handbook of Chemistry McGrawHill 19991 1102"
j-™. "Fire Protection Guide to Hazardous Material NFPA 1994, 325-17"
A5, "ITP. SAX'S Dangerous Properties of Industrial Materials ,199%6 5 352"
re" . 2543 ,
7. "http:/Awww.cde.gov/NIOSH ,CISC Card. , -
J-8 "Firefighter ' Hazardous Materials Reference Book ,1997, ~ -"
9. "ACGIH. 2000 TLVs and BEIs Threshold Limit Values for Chemical Substances and
A Physical Agents ,and Biological Exposure Indices. Ohio.,2000, — -"
10. Source of Ignition 73"
11" " http://chemtrack.trf.or.th

I


http://www.cdc.gov/NIOSH
http://chemtrack.trf.or.th

IMO

e Chemical Data Bank

| . Beta-Naphthol CAS No. 135-19-3 UN/ID NO. -

Beta-Naphthol

IUPAC 2-Naphthol

[sonaphthol; Beta-hydroxynaphthalene; 2-Hydroxynaphthalene; 2-
Naphthalenol; Hydroxynaphthalene; Naphthalenol; Naphthyl
alcohol; Naphthy! hydroxide

CIHT70H

EUEINECS/ELINCS ~ 205-182-7

/ JT Baker Inc.

NS H
CAS  135-193 EC  604-007-00-
No. NO. )
UN/ID - QL 2975000
No. RTECS
Phenols

222 Red School Lane, Phillipsburg New Jersey .S.A. 08865

18



(Laboratory reagent)
4, ! (Standard and Toxicity)
Ly /) 190 () L<q( J'):>T70 /1 ()
IDLH(ppm) : - ADI(ppni) - MAC(ppm) -
PFL-TWA(ppm) - PEL-STEL (ppm) - PEL-C(ppm) -
TLv-T'"WA(ppm) - TI.V-STEL (ppm) - TEV-C(ppm) -
.. 2535(ppm)
.. 2535 (ppm)
.. 2530 1t 2P 3
.. 2541 (ppm)
8 : b

e R TS E M

b, ;] ! (Physical and ( licmical Properties)
d d 14417
(") 285 , 0. 123
(=)
122 ! ( 1=1): 497
(mPa.scc) 1 ( ). 10 145°
! ( / )o < 0 -
). 01% 20 . (pH):-
lppm=589 '’ 1 [ 1=0169 ppm 25

19



6. (Health lifted)

1 (Phenol)

tdgj 3 dl Y o U ¥ dl = } gj 1 Y o ¥ LS4 ¥
wnanstluenansnanulidmsunisidnuienistnwintu ldeyaelmiluldusslowisunise
Lidnsallas vy BnnsnudlidnuUadiion uasdesdnddsivesenarsnnassinisunluly

80



8. I

(l“ I)
LEL%

LFL % :

10.

(Lire and Lxpiosion)

160
*UEL % »

- FL%

/ /

(Leak and Spill)

NFPA Code :

NFPA 704 Code

(SCBA)

(Storage and Handling)

6l



12.

13.

(PPD/PPP)

(PPDIPPE)

('irsl—d)

15

(' nvironmenlal Impacts)

82

15



14, (Sampling ;ind A nalytican)

NMAM no. - OSHA NO.

tp p P

15, (Emergency Response)

AVERS Guide | DOT Guide

AVERS 1650

02298 2441,0 2298 2457

16, (Reference)

L "Chemical Safety Sheet Samsom Chemical Publisher 1991, -"

12. "NIOSH Pocket Guide to Chemical Hazards.US.DHHS 1990 ;  -"

13, "Lange'S Handbook of Chemistry McGrawHill 1999, 1.282 "

p4. "Fire Protection Guide to Hazardous Material NFPA 1994 , -

p 5 "ITP. SAX'S Dangerous Properties of Industrial Materials 1996, 2379 "

p6." . . 243, ="

. 1. "http:/Awww.cdc.gov/NIOSH ,CISC Card. ,- "

P 8. "Firefighter ' Hazardous Materials Reference Book 19975 -
9." ACGIH. 2000 TLVs and BEIs Threshold Limit Values for Chemical Substances and
Physical Agents ®nd Biological Exposure Indices. Ohio., 2000, - "

p 10. Source of Ignition ~ -"

p1L"  "http:/ichemtrack.trf.or.th "

83


http://www.cdc.gov/NIOSH
http://chemtrack.trf.or.th

IR Spectrum

84



99.37

%92 1. .
99.0 }

98 8 1
98.6 -
984

98.0 .
97.8

o standard ethyl acetate

97.0 !
96.8J

96.6 .

96.2..
96.0 _
93.8

95.6 ,
95.4 ,

9s.J9
4000.0

3000 2000

I_(lata\apeciiv\jo«sVai illna 003 - 1SI01M

dy I dl Y o U 14 ﬁl = 1 gj 1 Y o ¥ € Y ¥
wnanstluenasianulidmsunisldnuienisfinwivintu ldeygynlriluldusslevisunisen

lidnsdllag visdu Bnnanuilvsauadiien wagdesdndisivesonalsynasaniinisuiluly

8



40

Sandard benzoic aoid

307224 267» 90
2563 HH

3000 2000

cVALililrtoectnV 1 "*luv]ifQ benzole acid 1.002 - 2601 I 1

85.4 L

80

75

5

50

wd
5.
30 _

25
225 .

4000.0

1 Standard 2-Naphthol

1
Il
V
3P5L66
\ 1
\
3289 07
3000 2000

c'e6l_daic\ap«ch#MGI*§\lar'dsrd 2-riaphthol.002 - 200111

86

:|I iEMjf[Ofa-izl

ez

\073.36
11125.69

‘1216 73
1276941 1
72.77

500 400.0

621 56

[20Ri

™M.07

500

370.0



Ethyl aceiaic ] 1

1-'00 1000 500 -10(L0

“omo 30 150 I(«
Cc-w_ ®*IWe}i KKUH1 002.0202*4

dy 3 dl ¥ o U i dl =2 } 5 1 Y o ¥ v ¥
wnanstluenansnanulidmsunisldnuienisnwintu ldeyaelmiluldusslowisunisen

Lidnsallas iy BnnsnudlvidnuUadilon uasdesdnddaivesenarsnnassinisunluly

87



852
4000 0 3000 2000

Odjrvhy) ac*lat«23 004 - 0202M

dy 3 dl ¥ o U i dl =2 } 5 1 Y o ¥ v ¥
wnanstluenansnanulidmsunisldnuienisnwintu ldeyaelmiluldusslowisunisen

Lidnsallas iy BnnsnudlvidnuUadilon uasdesdnddaivesenarsnnassinisunluly

88



Ethyl acetate3 1

3000 300 -*00.0
1V Qxainyi <

A
AAAARAA

891 — R R . B .
4000.0 3000 2000 1300 600 430.0
_ 3Wila A eoClmie(wedriyi 1 0%tE34 00* - 08023%

dy 3 dl ¥ o U i dl =2 } 5 1 Y o ¥ v ¥
wnanstluenansnanulidmsunisldnuienisnwintu ldeyaelmiluldusslowisunisen

Lidnsallas iy BnnsnudlvidnuUadilon uasdesdnddaivesenarsnnassinisunluly

89



=k

U}

¥ 85 8828

4-Nirroanilinel 1

La

%
5= e

M

&5 "

21:

4-Nitroaniline

(588.20
148131
1471.08

191,

4000,0 3000 2000

i_hb\rpedi.Vi368§V4-nilro*nllin*13.0C2 - 020254

dg-/ 3 dl Y o U ¥ d‘ = } g‘}l 1 Y o ¥ v ¥
wnansihlwenarsianulidwsunisldnuiensfnwmintu ldeygabiiluldusslosisunisd
Lidnsallas iy BnnsnudlvidnuUadilon uasdesdnddaivesenarsnnassinisunluly

0



4-Nitroanilin.e2 1

21

20000 3000 2000

0 003-030204

b

_.w_‘l&b#gﬁ‘éa B & 3

4-Nitroaniline23

3026

4000.0 3000 2000

c-<0*_<I>talpee(reV [fi>61W -ntiio*niLi(1:23.002 -020254

dy 3 dl ¥ o U i dl =2 } 5 1 Y o ¥ v ¥
wnanstluenansnanulidmsunisldnuienisnwintu ldeyaelmiluldusslowisunisen

Lidnsallas iy BnnsnudlvidnuUadilon uasdesdnddaivesenarsnnassinisunluly

|



8 4-NitToaniline3 1

4000.0 3000 2000

04 avld\d>clrd,c>*M-nHion<lina3 .002 «020204

4-N»troanilinc32

20.7
4000 0 3000 2000
° VX PACIA| GH(enHQVUrj2002.020264

s 119518 m |

70 535.65

65. 95786  bo5821
60. H 999.76

754.14 633 32

4-Nitroaniline33

30 348285
o,
3 b
130766
130135

c:\pol_d*i 1065V4 002 - 020264




1189-,
115

sample benzoic acid 11

5072 a7
77.64.
2i5 v 256697
2*5561

3o

C.Vpi_<5ein5»0nclr»'l0«5V»6mpt* oaiuolc «e*| 1002 -200111

Sample bervzoic acid 12

4.3
4000.0 3000 2000

2:l<>d_dat\acmeUdlio*$\ber<40'i; «e)C) 12,001 - 020264

sample benzoic acid 13

Ll

g i

2000

4 13.002.020764

93

681 99

«67.69

300 400.0



96.9 g .
93 sample benzoic acid 22

83 v
(S ST \[ A 02697 '

‘12844
o2 6 1 1

%T 65 142448

132661
50

45 _

40

168727
36.0

4000.0 3000 2000 1500 1000

4:®6 >_daia\«D«cIri»ll045\»Bmpiw Oanzolc add 33.002 - 02 204

Sample benzoic acid 23

f073.31
20678 07+
260636 0240
158389

3.6 :.
4000.0 3000 2000

I_<59avaoeclral[06§14*mole Oatuolc add 23 »0 . 020264

9%

934.77

h W r
81064 1
[
RY
668 3B
]
707.92

)

6f6 83

T
t

6

430.22

500 400.0



Sample benzopic acid3 1

%y %

30 .

V2D 67

2. )009 4> 750 53
307230

20

b

4000.0 3000 2000

0 lool_OBt*\so*ctr>li<34S\vample MIMOKI keM 37.40- 020264

sample benzoic acid 32

rA\YiR”

6*4 ]2

3.7
4000 0 500 400.0

¢ \p*|_O0t*\*p«ctrO\|®@6§\»Ompi« Donrole *00 32.002 - 020264

sample benzoic acid 33

3000

IHRbESe AR

9%



2-Nophihol 1

c:Vai_aci 140 »cl<4V 04§ 4dmriid 3-naofiirvoi mo + 3001 11

2-Naphthol 12

3000

1_04Ve \opec*/[4\CMV 2-n«phlhol12.003 - 030264

*e"  2-NapJtuhol 13

3000

0:0¢i_adtAVAp¥eurv.& 4912-aphino* 1

li.m .07

N i

03» 0J 1 |

A «0
'&61313*0

014M b

MI* 33
12*341

9%

/DO 400.0



2-Naphthol 21

300 -too o

ERLIRRS < LU 10-nwiMFOl 7003 -070«M

f ©wtD @fL -« | 0 33.002-010284

tdy 3 dl Y o U ¥ lﬂl = } 5 1 Y o ¥ LS4 ¥
wnanstluenansnanulidmsunisidnuienistnwintu ldeyaelmiluldusslowisunise

Lidnsallas vy BnnsnudlidnuUadiion uasdesdnddsivesenarsnnassinisunluly
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95 .
90 1

801
23,
70

35

- 2-Naphthol 31

30 _

25 .
20

10,
05
00

031

42000.0 2000

¢-\04!_d«tii\Bp4CUB\®0"2-r2Bot'trol ' 002 *020204

23,
20 .

N1 f>24 to

ipT.Jii .
lji3s3 111j141 T8 e tis 6L
[ R 11)5vi8 " ;
85.05 >379.31

939.13

L

163082 14071
1278 0L ﬁ’ ‘)
121749 *44.0'

74 4

4000 0 3000 500 4000

. 0-V*>«i_0BtBlapacltB\)IZ34Su2-napM noi

dy 3 dl Y o U ¥ dl = } gj 1 Y o ¥ 6 v ¥
wnanstluenansnanulidmsunisidnuienistnwintu ldeyaelmiluldusslowisunise

Lidnsdllas visdu Bnnsnudlvsnudaaiien uagdesdndadsivesenarsnnaseiiinisunluly
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-dy 3 dl Y o U ¥ dl = 1 5 1 Y o ¥ LS4 ¥
wnanstluenansnanulidmsunisidnuienistnwintu ldeyaelmiluldusslowisunise

Lidnsallas vy BnnsnudlidnuUadiion uasdesdnddsivesenarsnnassinisunluly
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2.2
2.000
5.000

4
239

(pH)

55

Total Dissolved Solids )

3,000

5,000

101

2539)

.. 2535

2( .. 25%)

( Dilutions ) “

9.0

( Salinity )



(3) ( Suspended Solids ) 50

150

4

41 (Mercury)

42 (Selenium)

43 (Cadmium)

4.4 (Lead)

45 (Arsenic)

4.6 (Chromium)

46.1 Hexavalent Chromium
4.6.2 Trivalent Chromium

4.7 (Barium)

48 (Nickel) :

49 (Copper)

4.10 (Zinc)

411 (Manganese)
(5) (Sulphide) 1 (Hs)
(6) (Cyanide) (HCN)
(7) (Formaldehyyde) L
8) ] (phenolds Compond) 1
9) (Free Chlorine) 1
(10) (Perticide)
(1) ' 40
(12)
13)
(14) (Oil & Grease) 5

15

(15) (Biochemical Oxygen Demand) 20

20

102

0.005
0.02
0.03
0.2
0.25
0.25
0.25
0.75
10
10
20
5.0
50

1

0.2



60

(16) (TKN  Total Kjeldahl Nitrogen) 100
200
(17) (Chemical Oxygen Demand) 120
400
3 2

((3i
Meter)
2 103
105 1
(3) ( Glass Fiber filter
Disc)
4

41

(Atomic Absorption
Spectrophotometry) (Direct Aspiration)
(Plasma Emission Spectroscopy) ( Inductively

Coupled plasma :ICP)

4.2

(Absorption Spectrophotometry) (Hydride Generation)

(Plasma Emission Spectrocopy)
(Inductively Coupled Plasme : ICP)
43 ,
(Atomic Absorption Cold Vapour Technigue)
(5) (Titrate)

103



(6)

Barhituric Acid)
(7)
©)
(Distillation, 4-Aminoantipyrine)
)
(10)
Chromatography)
11)
12)

(13)
(14)
(15)

digestion)
4

Methods

(pyridine-
(Spectrophotometry)
4-
(lodometric Method)
(Gas-
(Azide Modification) 20
(Kjeldahl)

(Potassium dichromate

Standard

for the Examination of Water and Wastewater  American Public Health

Association,

American Water Work Assciation

14 .. 2539

Water Environment Federation

104



|
|

(Amides)
RCONH2

rconh?
(Amines)

RCONHR

t Aliphatic amines
1

t - Hydroxyalkanoic acids

t Dioxylane
t Dioxane
(Ketone)

(Nitrile) ~ Acetonitrile

105

113

52

21

2539





