11

10%

80%
2%
60 : 40 50 50
85% (Recovery)
85%

0.3% 3,000 PPM 1

CH2=CH-OOCH3 (€£4H602

86.1

26 -134 %

4 PPM 15

0.12 - 0.4 PPM



1.2

LD % for Rat =
LD S0 for Rabbit =
Aquatic Toxicity =
Threshold Limits

Aesthetic Effect =

Threshold for Effect on

Light Sensitivity of Eyes

Threshold for Reflex

Change in Electrical

Activity of the Brain

Aquatic Toxicity Limit

2920 mg/kg (Slightly Toxic)
2500 -g/kg

100 - 1000 PPM

Mild Odored, Colourless, Water Insoluble

QOil, Boiling Point 72 - 73 ¢ (J

0.8 mg/in

0.2 mg/in

18 PPM/96 hr/bluegill/TLM/Fresh Water

100 PPM/48 hr/Flounder/LC50Salt Water



13

14



15

16

21

2.2

11



300 — =

Vapor pressure, mm Hg
N
8
[
|

100 t— —
80 t— =~
80— —

70— =
60— —

50— —

40— —

- I PR L
0 10 20 30 40 50 60 70 80

Temperature, °C

11
11

logioPrm = (0.05223) (34433) - 8,001
T



11 Q)
Property Value
molecular weight 56.091
boiling point, *c
160" mmHg 12.1
300 mmH 47 0
mmHa 90
mmH - 18
vagor ressure gt 20°c, mmHg 92
A 8 &CO)/Ap mmHg) at
700-770 mm g 0.040
Vapor density (aif = 1.0) 297
liquid density, g/ml
I 9459
o 0.9812
aJ) 0.915I
dr_f_ " 0.592
specific gravi
p20/ 2ogC y 9342
10/20°C 0.9455
Asp gr/Al ({gerﬁC) 0.000126
viscosity of Tiquid, cP
°c 0.55
N 0.13
40°c 0.35
So°C 0.25
120 C _ .18
surface tension, dvn/cin
20°C %35
43%‘:C .
. JJC, . _ 18.3
interfacial tension to water, at 20°c, dvn/cni 16.5
melting point, °c -92.
freezing paint, °C . - 1002
refractive index, nil
20 C 1.3953
5°¢ 1.3949
Amu, A°c at 20-40°C (per °C) 0.0005.8
sniubilit In water, wt %
20°C 5.3
50°c 1
0% ]
solubility of wafer, wt ] ]
C .
%".G o 19
solunility ill organic solvents,
T
a?d2 ggrbgn tefrachloride, | complete
at 25°c ]
Hash point, Tag open_cu
ASTM Melhd D f:%lo, ’ /A
autoignition temE)erature, °c 421
coerficient of cubical expansion
er f 20-40 C) 152 X 111-
ex?l sive fimit
ower, Voi ¢l ill air 2.6
er, vo! " Lill air 54

Uy
weigﬁt, at 20u(- 1) gal 1.7

47

386
5
/4
4
A

¥

8
Il

5a

5%



11()

Properly
specific heal, of liquid, cal/(g)(°C)

20°¢
60 ¢

dielectric constant (25°C)
dipole moment, 25-¢. Debye units
benzene
carbon tetrachloride
Trouton’s constant
parachor
specific heat of vapor at 1atm,
cal/(moie)(°C)
20°¢
100 C

heat of formatlon kg -cal/ uuie
from acet)( ene and acetic acid, at 200+
front ethylene and acetic acid, ‘at 120+
heat of hg rogenatlon at ssec,

|/mole
heat o? combustion, kg -calimole
heat of vaporization, Kg-cal/imole

heat of polymerization,” kg- caI/moIc
cof eswe ene dgy density, cal em3
oXi at|0n re ction potentla

ma?netlc susce t|b|||ty
thermal conductivity,
caI/(seeg cmz( z
supersonlc velocity, at 134°c and
kHz, misec
crltlcal data;
temperature, °

pressure, atm

volume, I|ters/m0Ie
denS|P]/ q
specific hed vapor) at 134°c, cal/mole
heat of melting, kcaf/imole
th%rgmal conduchvhy, (cal)(m<de)(°C)
[c

4|20

Hash pomt °K

closed cup

oloen cu
molar Kerr constant,

carbon tetrachloride, 25°G
adiabatic compressibility e?
heat capacity, vapor at s

0cal/(sec%(em (°C)
c

Illir
soluhllﬁy paramclcr

Value

P C1OoO
-0 oo ~"

Bro
=

-46.2 X 1i-s

310

202.7

i

25
a
83

2.
10
31
26

0
o
:

2
!

DO

i

[SLTICTIL)
[NCYICEN
><><><

<X

[N ) NG
t YY)

Reference
45

3841385
S3

84
85



(vapor

pressure) (heat of vaporization) (vapor
heat capacity) (liquid heat capacity)
(liquid density) (vapor viscosity)
(liquid viscosity) (surface tension) " (vapor thermal
conductivity) (liquid thermal conductivity)
11

Vinyl acerate, mole %
0 10 20 30 40 50 60 70 €0 90 100

0 10 20 30 40 S50 60 70 30 S0 103
Vinyl acetate, wt %

1-2 (liquid-vapor equilibria)

L -y
fuss¥lau

1-3 - - 20 C



12

Compound

vinyl acetate

aceton
eth no?
Jettenot
wgterp '
benzene
toluene

ﬁyclohexane
eptane

benzene
water

1-3

1-3
6 | l T T
5 - —A
A /
% 3 -3\* ) —
e IV S
11— Nl —
o
| | l |
00 20 40 80 100
Temperature, °c
1-4
0 ) ) ‘X “,A ”

Boilin omt (E);fOIaI/IQn (? Igt
760 mr%IP °¢ 760 mml‘fp
72.7
liiaari/ wi(iroj>c
h6. .
Gr.4
6,4> )\ 0
1000 06.0
S0 . 124
110. 12.6
80 7 674
08.4 120
TTthllry azeelropc
66.8

V|nyI acetate

(oncl) om
i

ther



10

Mp = 13.7 Mh20 (2)
Mp
M0 25°C
17 N
pH 4.4
1000
0
13
®
I
. IraI gﬁ% yselﬁl
lister Iters rmle S8C
v;ln |acetate 1
eli aceta]te h ?
'P | ngl acetate
a

‘ 1&51 %[I’Is
I Ihﬁéf me acrylate i



(catalyst)

!

1

2. ,

3. ,

4, -15°C - 0%

| o

43°C 5%
(*[36 = -30.95 )
10%
Halogens

1

82°C

(double hond)



8%

12

(Br) 5°¢ ! 40%
(bromination)

11 3

(Adelman)

Fe(Co)5

10

chzch-oocchd o%4 kochZho + CHjCOOH
H 2



50%

(specification)
ASTM

21

500°C

200 ppm

13

360°c
(pyrolysis)

4-7 ppm

14



14

A

vm | acetate
IC.qravi 2
‘a ?n a%&)or %
aC| acetic acl
no v atile matter

Eh foqu inone
}’Q %/ mine

acet

Method
0as chromatography

,tASTM method

{
evaporzﬂlon in platinum dish

ltration with Ce-
rgtion with NaHSO]
el

uv, IR

ASTM

Specification

gwgfa

ﬁw

tlnum C,E ﬁlt
a Inym-coa

u stantlally

14



(Handling)

13.4%
10°F

18

=38 mm/

12.5%

15

2.6%
(vapor space)

15-111



15 (S

® F

1.6
Category :H%ating
]
:
é
1.7
iy =
Rectity (V) 2

(incinerator)

NAS (

Crnas
Flesh mrd <o F((Q toiling poirt >ICDF

ﬂﬁ%@%@ﬁ%ﬁm g it EMB0F

rreterial ratedl 3or4
freaction; reouire sabilizer

NFPAY)

R

16
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~
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2}

el

IRIPIR,

Gy, )]

Tht Erviromet

E B




19

15

18

(Air stripping)

(VOCs) (aqueous)

1-5)
(VOCs)

30 40



OVERHEAD OVERHEAD

VAPOR VAPOR 1
FEED _(\ ' FEED ——m
T TIN ' _l

I\

_—— PACKING o A

'/—- SUPPORT i
GRID By

O (O AIR OR .
S 85 AIR' OR
STEAM 14—
WATER WATER :
PACKED TOWER I L TRAY TOWER

15 8 ]



191

(
(Air Stripping)

(stage)

(Air Stripping)

1-6

(Pretreatment)

20



AIR

CARBON

AIR AND ADSORBER

YOLATILES

_LIME
prad
<»+
pPH pH
ADJUSTMENT ADJUSTMENT
10 6-T
LIME ANO
METAL HYDROXIDES

1-6

AIR STRIPPER

PREHEATER
SATURATOR
o ed ——
= SLOWER
WATER
CARBON
RECHARGE ADSORBER
PUMP (POLISHING STEP)
N



19.2

Py = HcXy

Py =

He

103

(Air Stripping)

atm-m3Imole

EPA

(operating parameter)

(Henry’s Law)

y (atm)
(atm-m/mole)

(Aeration Method)
103

112
i0'3



112

1 x 10"'3atm-m3mole(812)

COMPOUNDS
Priority Solvents
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
1, 2 Dichlorobenzene
Ethylbenzene
Methylene Chloride
Tetrachloroethylene
Toluene
1, 1, 1 Trichloroethane
Trichloroethylene
Trichloromonofluoromethane
1,1, 2 trichloro -2, 2, 2-Trifluoroethane
Xylene

henry’s law constant

16x 102
21 x 102
39x 103
19x 103
8.7x 103
32103
2.9 x 102
6.7 x 10'3
30x 102
1.0x 102
58 x 102
48 x 10'1
30x10'3



112 ()

COMPOUNDS

1, 2 Dichloropropane
1, 2 Dichloropropane
1, 3 Dichloroethylene
Ethylene Dichloride
Furan
Hexachloroethane
2-Nitropropane
Chloroacetaldehyde
Cumene
Methacrylonitrile
1-Methylbutadiene
Methy 1 Bromide
Methy 1 Chloride

henry’s law constant

53 X103
23 X103
13 X103
43 X103
5.7 X10%3
2.5 X103
12 X101
10 X103
15 X103
39 X101
42 X102
5.3 X103
40 X1o'2



Maafi 112 (AD)

Benzene 551 10'3
Chloroform 341 103
Cyclohexane 181 o'l
Dichloro Difluoro Methane 401 101
1, 1 Dichloroethylene 191 i0'l
1, 2 Dichloroethylene 531 103
1, 2 Dichloropropane 23 % 10'3
1, 3 Dichloropropane 13y 103
Ethylene Dichloride 43y 103
Furan 571 0'3
Hexachloroethane 251 i0'3
2-Nitropropane 12y i0'l
Chloroacetaldehyde 1.0+ 103
Cumene 151 103
Methacrylonitrile 391 i0'l
1-Methylbutadiene 42y 102
Methy 1 Bromide 5.3 x 103

Methy 1 Chloride 4,01 102



1-5

(HTU)

~ o N

(pressure drop)

(flooding)

26



4,
B,
(pressure drop)

193

(Liquid Holdup)

60%

21



Z
NTU

HTU

NTU

He
HTU
Q1
Lm

Qg
Kla

P

cm
Colt

194

(10 (12
(HTU) (NTU)
5 In Ci2Ci Y -1)+1
Lm (6) $ = QaHdQlI
(KLa) P
(m)
( )
1)
(M3 )
(kgm2 ]
(M)
KI(M 9,
(M2m'3m’)
(1,000 kg/m3  20°C)
(kg/m3
(kg/m3)
Kla
035

(Air Stripper)

")

28



(Environmental Protection Association)

981

195

(

10

1-6

1-6

6-7

1980

EPA

29



(Trichloroethane, TCE)

(Trihalomethane, THM3)

195.1
100,000
6
6
1952
(Mumford, 1962)
@
3.75 4
1/4 15

1.14

1PPM
IBM

IBMY

1 50
(Pall Ring) 15

113

()

25 300

30



1.13
RPMIFT2 41 58
1B Ik
It~ % Il %
u o 4
Acetone 4 N
Tetrachloroethylene
Toluere
09 % 4 8
Trichloroethylene - - [

3l

H
82 433 153 A
& % kY P

Nt % e %

A % 8 6 5 b 2 4

1 8
[
3 N
2 4
3 8 1 % 2 & 2 0



1.14 4

GIL Retio 5 5 10 20
L(VBm2-H)

Inlet % et % et % Inkt %
Sohvert pm Reovdl pm Removd pm Remvdl pom Renowal
Carbon 54 O #2 & 64 P B3 G
Tetrachlorice
Toluene 34 14 53 n 31 X 21 %

Chlorobenzene B3 6 92 T 18 1T 36 9

1 2-Dichloro-
berzene “2 & 278 M A0 U U0 %

Nitrobenzene 42 5 m 1 1B K 39 8



1.15 <)

Gas 1o liquid Ratio B % % W 2% 9
L, Litersim 0% 0m 0 0y 01 0’

Raw Y%Removdl
\W\eter

Compound pm Rnl Rm Ru3 Rnt Ri6  Rub
L0 Trichloroethae 50 & % &€ # B 0%

Trclocehlee 38 0 9 9 - M4 9
(T

Methyl Isobutyl v 4 2 &8 8 B A
Ketone

Toluene & » N/ & 2 4
Fihylhenzene 2 9 B B B 9 %
Benzere 0 4 - - 0
Tetrahyorofuran 2 N ND

ND =



1953 (Pilot Scale)
(Air Stripping/5 (Stripping
Column) 318 4
T . 26 115
(Trichloroethane)
19.6

(Air Stripping) 10

(Steam Stripping)

(Operation Cost)
197 (air Stripping)
(Operating Cost)
(Air Stripping)

(pressure drop)

34



(Liquid Hold - Up)

2,

8-12%

(Self-Autopolymerization)

3, {
4, (Foaming)
) (Corrosion)
6.
(Y

(Nomal Operation)

(Liquid/Vapor ratio)

(Air Stripping)

1-6%

(Less resident time)

(Air Stripping)
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