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J. M. Anderson VDC Specifications
SUBJECT
LC~648

Lake Charles personnel have reviewed the vinylidene chloride
specifications of Tennessee Eastmon and B, F. Goodrich included
In your marketing report PMS-2091, We are confident that our
purified material will conform to the purity levels required.

To be exact, we will meet Tennessee Eastman specification
rumber 1160-1 dated March 1963, with a 50 ppm maximum water
limit as noted. e will meet B. F. Goodrich's specifications M-2
and M-32 dated June 24, 1948.

Dr. Kon Bartlett reports that the odor and polymerization tests run
at Barberton are favorable. Morpholine In the few ppm ronge Is
not detectable, and does not affect pol ymerization nor impart odor

to the polymer,
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Study of Composition of Vinylidene Chloride from
Lake Charles. II

September 26, 1968 by F. M. Cummings Status Report FMC/46

I. INTRODUCTION

Vinylidene chloride (VDC) produced at Lake Charles does not, at present,
meet customer specifications for polymer grade material. While efforts
continue toward producing an acceptable material the study of the composition
of VDC samples from Lake Charles has also continued, as described in Status
Report FMC/L2.

This report summgrizes the results of analysis of VDC samples produced at
Lake Charles from May 1 to September 1, 1968.

II. EXPERIMENTAL (NBp J-4902,0k4,09,20; J-6201,08,17,18,20,21,23,25,26,27,28;
J"LI'6OT)O8)

Eighteen 5-gallon samples of VDC werée taken from Lake Charles storage
tank at periodic intervals between May % and September 1, 1968 and shipped to
the Corpus Christi Laboratories in mild steel drums. The contents of each
drum were analyzed upon receipt and again following flash distillation, under
nitrogen, through a 2k-inch Vigreux column into a receiver containing p-
methoxyphenol. :

None of these samples met all of the industrially accepted specifications
either before or after flash distillation.

Emission spectrographic analyses were not done on these samples since
previous work (FMC/42) had shown no significant metallic impurities in VDC
from Lake Charles.

The results of analyses are summarized in Table I while Table II lists
VDC specifications from two prospective customers and one competitor.

III. DISCUSSION
A. Dp-Methoxyphenol Concentration - The level of stabilizer in these

VDC samples does not represent that of the Lake Charles' storage tanks since
additional amounts were added to the drums before shipment at our request.

SL 044626




p-Hethoxy phenol, ppm
Peroxide, ppa
Water, ppm
Acetylene, p];:trfl

Jonic Chloride, ppm
Color, APHA units

Vinylidene Chloride, Wit &
1,2-Dichloroethylene, Wt %

"Lights", Wt ¢

N "Heavies", Wt $°

2 - oh/ons

Monochloroacetylene, ppm

Dichlor oacetylene, ppm

1.

YDC from Lake Chnrles!

TAILE X

Storcge Tank—Msy to September 1968

As Rcceived =

After Distillation

Dow V¢ (1S 20580)

Ave. Ranze Ave. Renge As Received After Distillation
8950 17-4300 335 200-500 - Loy
3 1-8 2 <13 <1 <1
70 20-187 67 51-82 20
286  170-525 314 181-450 ~ - ,
12 1-17 17 1-22 2 <1
55 20-175 10 (None) 75 10
99.5 99.4-99.6 99.7  -99.7-99.8 99.9 99.9
0.41  0.26-0.51 0.25 0.08-0.33 0.1 0.01 '
0.05 0.03-0.08 0.06  0.04-0.10 Traces Traces v
(< 0.01) (< 0.01)
0.05 <0.01-0.09 Traces - - 0.2 < 0.01
{<0.01) ‘
630  300-900 €0 Loo-1000 Trace Trace
(<5) (<5)
hoz 200-650 485 250-700 -k '

2. Vinyl chloride, methyl chloride
3. Trichloroethylene, 1,1,2 trichloroethylene, toluene

Total acetylenic compounds as determined by PF-D Method No. 319
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TABLE II
Vinylidene Chloride Specifications Y AP R
# Heo ~) qu& f 1".'1
Dewey & Almy Tennessee Eastman Co. Dow Chemicals Co.}
Vinylidene Chloride, Wt % 99.6 min. 99.5 min. 99.6 min. Spns O
Trichloroethane, Wt % 0.25 max. - - T pisetlo
50 _'é 27,,/ i“!lh
‘Dichloroethylene, Wt % 0.30 max. 0.55 max. <- 000, < 0.1
b‘ OIN X
1,1,-Dichloroethane, Wt % 0.006 max. 0.25 max. 0.2
Ethylene Dichloride, Wt % 0.015 max. " 0.25 max. -
® .
BF Goodrich Trichlorethylene, Wt % - £0.25 max. : - ,
?M @1 GIC.' -
0w i : Wi
"'T 10 Acetylene, ppm® ) 25 . 25 10 .
o L]
E Acid (as HCl), ppm 15 - -
N
o : Water, ppm 50 }/50 -
Peroxide (as Ha0p), ppm 25 : 25 -
e 1o Color, APHA 30 20 15
W »0"1 JJ:CI
v,
1. Typical analysis, as listed in A Special Report, Vinylidene Chloride
| Monomer, Dow Chemical Company
i
§ 2. As determined by R Method No. 319 koo Chas~ Mol -
= - .
& 16 pgm it 2 5
: ssppmbch x Hur 9 p
“ Lc%fz,)!ﬂj 14 W%Cz 2
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B. Peroxide and Water Concentration - The peroxide level found in typical
product from Lake Charles is well within customer specifications of 25 ppm.

The average water concentration is higher than specification (25-50
ppm) but this is not considered to be & serious problem since drying procedures

are readily available.

C. Acetylene - VDC produced at Lake Charles contains about twenty times
the specified maximum amount of acetylenic material for polymer grade VDC. -
While acetylene (CoHo) itself has not been detected in these samples, both
monochloroacetylene and dichloroacetylene are present in substantial quantities
as detected by gas chromatography. Firm quantitative values have not been
determined but appear to be within the 500-800 ppm range for each chloro-
acetylene.

These materials are believed to arise from dehydrochlorination of
vinylidene chloride leading to monochloroacetylene and of trichloroethylene or
tetrachloroethane which gives dichloroacetylene.

D. Ionic Chloride - Water extracts of VDC from Lake Charles show
comparatively high levels of ionic chloride (Table I). Whether this chloride
is from free HCl, phosgene, or hydrolydis of some impurity, isn't apparent at
Present. :

The level is much higher than that.found in samples during the first
quarter of 1968. '

E. Color - Freshly distilled VDC is colorless and clear. However, VDC
from Lake Charles rapidly develops a color past the maximum of the APHA scale
( > 500 APHA) while the Dow product remains almost colorless (10-15 APHA)
under the same conditions. .

The color of the Dow VDC listed in Table I is atypical. Distillation
of this material produced a color-stable VDC which remained color stable after
300 hours at 50°C.

F. Assay by Gas Chromatography - VDC from both Lake Charles and Dow
meet the specifications for chlorinated hydrocarbons listed in Table II.
However, the Dow material contains less dichloroethylenes, probebly due to a
difference in production methods.

IV. CONCLUSIONS

1. Lake Charles VDC contains 500-800 ppm of both monochloro- and di-
chloroacetylene.

_ 2. Vinylidene chloride from the Lake Charles installation consistently
fails industry specifications for polymer grade material due to its poor color
stability and high acetylene content. '

FMC/6 - b

SL 044629




-5_

3. The level of ionic chloride has increased from an average of U4 to
17 ppm since the first of 1968. The reason for this increase is unknown.

V. COMMENDAT IONS

It 1s recommended that:

1. The exhaustive study of Lake Charles VDC product be discontinued for
the present.

2. Effective procedures be found for removing chlorinated mcetylenes
from VDC.

3. Production processes be altered to prevent formation of chlorinated
acetylenes.

Signed%@{%//Wﬁ?/Datej/j/ﬂ%k
Approved (’,ZS-‘ W Date //‘9////45’/

FMC/h6 -
SL 044630




Vinylidene Chloride Specifications

Specification Dow
VIC Monomer, (FPhenol- 99.6%

free basis)
Trans~-1,2-Dichloro-

ethylene (0.3%
Cis-1,2-Dichloro-
" ethylene 0.25%
1,1-Dichloroethane 0.25%
1,2-Dichlorcethane 0.25%
Chloroform (0.1%
Acetylene (25 ppm
Chlorosacetylene 10 ppm
Dichloroacetylene -
Trichloroethylene 0.25%
Methyl ether of

hydroquinone -
FPhenol 0.4-1,0%
Water 500-1000 ppm
Vinyl chlorilde -
Methyl chloride -
7olubit (Gr PM7 Ca rrl‘ei’)
Polymerization Rate:

Minimum -

Polym, Viscosity, '

min, -

Boiling Range (Cottrell):

B. P. @ 50% -

Boiling Range @ 80% -

Density, 25°C/25°C 1,2022-1,2122
Ref. Index, 20°C -

Odor
Appearance =

Color (ADAA) -

60

TABLE XXTII

DuPont

%
1,01
31.8-52.2°C
0.5°C

1.2022-1,2122

-~

R (T Qua
Nl /7 %

a4

Fyond

Dewey & Almy National Starch
(W. R. Grace) V (Purchase from Do
- 99.6%

(10 ppm ©./0 0.1%
Oppm 0.0 -
- — 0.2%
(44 ppn 0.0/ -
- — ‘ onl%
- - 10 ppm a8 CzHo
Opm o0/ -
- 00~200 O 0.0
O 4-1,064 ~— 0.5-0,8%
2185 ppm 200 ppm -
13 ppm  — -
200-0b00ppM

1,2022-1,2122

1.427
"Sweet" :
"Clear" C, OJSS
- 20 -




‘VINYLIDENE
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TABLE XXIII (continued...)

CHLORIDE SPECIFICATIONS

Specification

VIC Monomer

(Stabilizer Free basis)

Trans-1,2

Cis-1,2

1,1-DCE

1,2-DCE

Chloroform

Acetylene

Chloroacetylene

Dichloroacetylene

TCE

PMP

Phenol

Water

ve

MC

Polymerization Rate:
Minimum

Polymerization Viscosity (min.)

Boiling Range (Cottrell)
B. P. @ 50%
Boiling Range @ 80%

Density 25/25

Ref. Index 20°C

Odor

Appearance

Color (APHA)

Tennessee Eastman
99.5% minimum

0.30% maximum
0.25% maxiwum

25 ppm maximunm
0.25% maximum

150-250 prm

'25 Ppm maximum

1.2022-1.2122
1.4220-1.4260

0lin Mathieson

TT%
1.0l min.

0.5°C
1.2022-1.21

-

Water white and clear from suspended meterial

20 mex,
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. EXHIBIT "AM

- VINYLIDENE CHLORIDE SPECIFICATIONS .
Specific Gravity at 25° ¢/25° ¢ 1.2022 ~ 1,2122

Cottrell Boiling Range . ‘

A. Boiling Point, 50% - °C : - 31.7-- 32.2

B. Boiling Range, Mid 80% - ¢ 0.5 Max.
Phehol, Percent by Weight _ "'0.4 -'1.0
éhioroacetylene | ; ‘

Calculated at C,H,, PPM 25 Max,
Polymerization Rate, Percent Conversion 80 Min.
Trichlorethylene, Percent " .- 0.25 Max,
Trans-Dichloroethylene, Percent 0.30 Max.
Cis-Dichloroethylene, Percent B - 0.25 Max.
Ethylene Dichloride, Percent - 0.25 Max.
Vinyl Chloride, Percent : : . 0.25 Max.
Water, PPM ' . | - 200 Max. . .

. Any other properties

-

SL ghh63?
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o= POLYMER GRADE VINYLIDENE CHLORIDE

‘m’“‘m-luﬁﬁﬁCAL COWEANY AND THe ETHYL CORPORATION

' colars of the vinyl:ldene ehloride samples from the Dow Chemical Company

E and the Ethyl Corporation were run. Samples of PPG materisl) from the

: ‘ _ VvDC storage tank on February 21, 22, 23, 2L, 25, 1903, were also Tun.
The results are hsted 'below . o e . TS

| '.‘Material ‘ ppm, FeCla

i PPG 0.1.0 RS
Pow. L0 036 . i
Ethyl ' - 1.33 B,

The material from Ethyl vas then £iltered through activated car'bon where‘by

the color was reduced from zreater than 70 to & 20. A chromatogram of the “. .
o - filtered material was then run to see. :Lf any of the components had ‘been
. e e removed in the process. . ‘,‘ . , : _ , e L

SR me Ethyl Corporation

Conponent Welght %

- fTrace . .-
SR « X ¢ ) RERNNE LIS
0.02

. -7 . Methyl Chloride

L * Ethyl Chloride ]
Vinylidene Chloride S
Trans-1,2 -Dichloroethylene :

. Unsym-‘:[‘etrachloroethane RIETE R AR P Trace
% sa. FPhemel - SR L o ."- s ‘-'.-f LT 0451
S TNL S SN f mw,wv ;ﬁ,._ 35063
o Lo e e T , R. Kenneth Lee - Date |

, Approved' %ﬂ—:w-/ -=6 3

c A Burns .. Date. .




SN rwmiuation ©f lymer Grade Viylidens ouceso:
= -7 from the Dow Chemical Cmupany and the Ethyl Co..cratien A -

b I.D-hsa - (cont'd ) : _ Fugo -

e '.'::_'. A : " The Dow Chemical Company
b I Component o ) IR — Weight %

“ .-, Methyl Chloride R I ‘ 0.03  0.02
A " Ethyl Chloride SR 0.01 . 0.01
S _ Vinylidene Chloride e ' Q9.37 99.36
— T ![‘rans-l,e-Dichloroethylene S . o 10.02 0.02
o  Prichlorosthylene , . -. T T T L0401 Trace
1,1,2-Trickloroethane e Trace 0.0 :
,Unsym-’I‘etrachloroethane T e - .Trace . 0.01 !
" Sym-Tetrachlorcethane R ! Trace 0.03 s
Fhenol L IR ) o ' ‘0056 0-5“ i :

'Bthyl Corporation

Component” R S . ) Weight %

Methyl Chloride =~~~ .u LT T Trace  Trace
Ethyl Chloride IO 0.01 0.01
Vinylidene Chloride - Tl 99.38  99.h4
Prans-1,2-Dichlorcethylene =~ =~ =~ S 0.06 0.03
Trichlorcetbylene ‘ S I Trace
‘Unsym-Tetrachlorcethane @ L . 0.01

Sym~Tetrachloroethape . . T e 0.01 Trace
Fnenol ) P .- . o ) T 0053 0052

Tvoical PPG Material -

Cemponent . T Velght 4% -

Methyl mlm‘ide - A_ T “ A - . [N 0.0h
" Vinyl Chloride T 0.04
Vinylidene Chloride T e T o 99.27
-~ Trans-l,2-Dichlorcethylene - = & .- . " 0.26
Cis~l,2-Dichlorcethylene - : . ... =:= °~  0.25
Trichloroethylene - A 0.03
Faenol . s T e 0,10

* These figures are averages for November and Decémber, 1962, and
Januer}', 1963. 3 . . . ’ *

., L e e T gy oaa635 s L e L
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A. GENERAL
ALl A

A-1. This epecification covers a grade of vinylidene chloride that shall
meet all the requirements listed below mecording to b methods of

testing descrited on the following pzges and, in additlon, musit bde
suitable to Tennessce Eastman Cormpany for ectual uge 1n ivs procceses,

%. PROFERTIES

B-1. Acetvylene ] : 25 prm maximum
BE-2. Atvnearznce Water white and clecr from

suspended matter
B-3. Color, APHA ) -+ 20 maximum

B-4. Infrared Anslysis

3.1 1,1, Dichlorozthane 0.25% maximum
3.2 Trichlorosthylene 0.25% maximum
3.3 Trans Dichlorcethyl 0.3% msximum -
3.4 45 Dichlorontinvicae 0,75 maxinem
3.5 Ethylene Dichloride 0.25% maximum
3.6 Vinylidene Chloride
(Obtained by *uouractl
the sum of 3.1 through ‘
3.5) 99.5% minimum
B-5. Inhibitor . 150 - 250 ppm hydroguincne
monomeathyl ether
B~6. Poroxide (as HzOp) 25 ppm maximum
B-T. Refractive Index at 25° C, 1.Lk220 - 1.8260
B-8. Specific Gravity st 25°/25° C. 1.2022 - 1.2122
B-9. Water ) ‘ ) 25 ppm maximun

P T Ak o o MR T <y A 7 Pe—— R T = 11 = prmn = wetn "




* h 60

TABLE XXTII

Vinylidene Chloride Specifiications

Specification Dow DuPont Dewey & Almy National Starch
— (W. R. Grace) (Purchase from Do
VIC Monomer, (Phenol- 99,6% - - 99.6%
free basis)
Trans-1,2-Dichloro- . :
ethylene (0.3 0.3% (10 ppm 0.1%
Cis-1,2.Dichloro-
T ethylene 0.25% 0.25% O ppm -
1,1-Dichloroethane 0.25% - - 0.2%
1,2-Dichloroethane 0.25% 0.25% (44 ppm -
Chloroform (0.1% - - 0.1%
Acetylene : (25 ppm - - -
Chloroacetylene 10 ppm - - 10 ppm as CzHp
Dichloroacetylene - 25 ppm - -
Trichloroethylene 0.25% 0.25% 0 ppm -
Methyl ether of -
hydroguinone - , - - 0.0
i PhE.nOl. 0.11-1.0% oth-l'% o.h“‘l.% 00 5"0'8%
Water 500-1000 ppm - ilBB ppm -
Vinyl chloride - 1135 ppm -
Methyl chloride - - -
Polymerization Rate:
Minimum - T7% - -
- Polym, Viscosity, ' .
min, - 1.01 - -
Bolling Range (Cottrell): :
B. P. @ 50% - 31,8-32,2°C
Boiling Range @ 80% - 0.5°C
Density, 25°C/25°C 1,2022-1,2122 1,2022-1.2122  1,2022-1,2122 -
Ref. Index, 20°C - - 1.427 -
Odor ' - - "Sueet"
Appeursnce - " - "Clear"
Color (ADAA) ¢ - - - -
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TABLE XXIII (continued...)
CHLORIDE SPECIFICATIONS

Specification

VDC Monomer

(stabilizer Free basis)

Trans-1,2

Cis-1,2

1,1-DCE

1,2-DCE

Chloroform

Acetylene

Chloroacetylene

Dichloroacetylene

TCE

PMP

Phenol

Water

ve

MC

Polymerization Rate:
Minimum

Polymerization Viscosity (min,)

Boiling Range (Cottrell)
B. P. @ 50%
Boiling Range @ 80%

Density 25/25

Ref. Index 20°C

Odor

Appearance

Color (APHA)

Tennessee Eastman 0lin Mathieson
99.5% minimum ‘ --

0.30% maximum . -
0.25% maximum -

25 ppm maximum -—

- 25 ppm max.
0.25% maximum -

.150-250 ppm --
- 0=4-1.0%
25 ppm maximum -
-- %
- 1.01 min.
- 0.5°C
1.2022-1.2122 1.2022-1.21
1.4220~1.4260 -

- -

Water white and clear from suspended material
20 max, -

sl 044638




" EXHIBIT "A"

FsCauaiA  Coerit caC
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 VINYLIDENE CHLORIDE SPECIFICATIONS

Specific Gravity at 25° ¢/25° ¢
~Cottrell Boiling Range |

A. Boiling Point, 50% - °C

B. Boiling Range, Mid 80% - °C
Pbehol, Percent by Weight
éhioroacetylene |

Calculated at CZH PPM

2’

Polymerization Rate, Percent Conversion

Trichlorethylene, Percent
Trans-Dichloroethylene, Percent
Cis-Dichloroethylene, Percent
Ethylene Dichloride, Percent
Vinyl Chloride, Percent

Water, PPM

Any other properties

1,2022 - 1,2122

31.7 - 32.2
0.5 Max.
004 - 1.0

. ' 25 Max.

80 Min.

.. 0.25 Max.

0.30 Max.
0.25 Max.
0.25 Max.
0.25 th.‘
200 Max.

SL 044639
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FOLYMER GRADE VINYLIDENE CHLORIDE
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colars of the vinyl:l.dene chloride samples from the Dow Chemical COmpany N
and the Ethyl Corparation were run. Samples of PPG material from the ..
vDC storage tank on February 21, 22 23, 2k, 25, 19o3, vere also run, 7
The results are listed helow L T e B

Material o "m FeCly v ~A DeRt

come LT 0a0
LDow. UL 0,36
B L L33

The mterial from Ethyl was then filtered through activated cerbon whereby

the color was reduced from zreater than 70 to & 20. A chromatogram of the f.
o o filtered material was then run to see. 1f any of the components had been RN

. PR removed in the process. . r,‘ e e _ W

S . The Ethyl COrporation ‘ '

Component

Methyl Chloride

* Ethyl Chloride
Vinylidene Chloride SR el A
Trans-1,2-Dichloroethylene. . - - = 77, 7"
Unsym-Tetrachloroethane Gl w0 T

. 996 - .
- 0.02 i coer N
* Trace -

“ - .. Pnemol - E -{fj f : f‘ 0.51 .
L T ‘ Author f '}’(wv..uﬁu ,,Z 3-¢-63
Tt - _.‘ A ' : R. Kenneth Iﬂe ) Date X
L B S . : . Approved- %ﬁw/ -7~ 3
AU - | CACBarms . DAt
o . RKLery

SL 0A4640




rvalustion of '.\.ymer Grade V Geme UhTerre

from the Dow Cnemical Company and the Ethyl Co.,,.cn-at.:..on
Ln-hsa - (Cont'd.) -

The Dow Chemical Company

Compenent L n e Weight %

Methyl Chloride L e e o 0.03 T 0.02
Ethyl Chloride S0 Tl 0.01 0.01
" Vinylidene Chloride e . 99.37 99.36
" Trans~l,2 —Dichloroeuhylene A T 70.02 0.02
Trichloroethylens , . - T T :0.0L . Trace
1,1,2-Trichloroethane - . - . . Trace 0.01
_ Unsym-Tetrachlorosthane - TR - .Trace . 0,01
Sym-Tetrachloroethane L. =t ¢+ Trace 0.03 s
~ Phenol S LU s 0456 o.54" "

~ Bthyl Corporation -

Component”

Methyl Chloride

Ethyl Chloride

Vinylidene Chloride - :
Trans -1,2-Dichloxrcethylene
Trichloroethylene ’
"Unsym-Tetrachlorcethane
Sym-Tetrachloroethape
‘Fhenol i

Typical PRG Material -

Component . - U o Welight &% -

Methyl Chloride . = - .~ ., L. . 0.0%
" Vinyl Chloride S 0.0%
Vinylidene Chloride T T 99.2T
Trens-l,2-Dichlorcethylene - e e " 0.26
Cis-1,2-Dichlorcethylene - =~ . | . ... .. - 0.25
Trichloroethylene - T T e 0.03
Phenol . e T T e 0410

* These figures are averages for Novem'oer and Decémber, 1962, and

e
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A. GENFRAL

A-l. This specification covers a grade of vinylidene chloride that shall
meet all the requircments listed below accerding o i methods of
testing described on the following pages and, in addition, must be

. suitable to Tennessee Eastman Conpany for actual use 1ln ivs processes,
Y., PROFERTIES
B-1., Acetylene 25 ppm maximum
E-2. Appearznce Water white and elecr frem

suspended matter

B-3. Color, APEA 20 maximum

B-4, Infrared Anelysis
3.1 1,1, Dichloroszthane 0.25% maximum
3.2 Trichloroethylene 0.25% maximum
3.3 Trans Dichlo“cc*hy‘ ene 0.3% maximum
3.4 $is Dicidogoatnvitoe 0.753% maximm
3.5 Bthylene D*ch’orice 0.25% maximum
3.6 Vinylidene Chloride
(Obtaired by subiracting
the sum of 3.1 fthrough )
3.5) 99.5% minimum
B-5. Inhibitor 150 ~ 250 ppn hyquQuincﬂﬂ
monomathyl ether
B-6. Peroxide (as Hz0») 25 ppr maximum
B-7. Recfractive Index at 25° C. 1.k220 - 1.k260
B-8, Sypecific Gravity at 25°/25° ¢, 1.2022 - 1.2122
B-9, Water 25 ppm maximum

" SL 044642
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