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Gordon Lunsford -2- April 11, 1966

During the past six months we have analyzed five competitor Vinyl Chloride
Monomer samples, The samples were obtained from Allied, Dow, Goodrich,
Monochem, and Union Carbide [Texas City]. Prior to this time we had analyzed
samples from Ethyl - November, 1963, Goodyear - November, 1962, Tenneco -
November, 1964 and Union Carbide [South Charleston} - March, 1962. The
analyses of these nine samples and a typical analysis of Monsanto's Vinyl
Chloride Monomer are recorded in Table I, The current as well as past
analyses are recorded, by producer, in Tables I through X, Figure 1 shows
the total impurities found in each sample of Vinyl Chloride Monomer when
analyzed by chromatograph. All chromatograph results are the average of
duplicate analyses.,

The competitor's samples have not been analyzed for HCl. Past experience
has demonstrated that we are unable to obtain reliable acid analyses
on samples taken in metal coantainers.

It should be noted that methods of reporting certain analyses have changed
during the past years because of improved analytical procedures. This is
reflected in the various Tables.

In the Summary of Findings below, we have treated the four competitor Vinyl
Chloride Monomer samples analyzed in 1962, 1963 and 1964 as current product
by comparing them to Monsanto's current Vinyl Chloride Monomer quality and
manufacturing specifications.

CONCLUSIONS:

1., Monsantc Vinyl Chloride Monomer ranks behind Dow, Goodrich, Ethyl,
Monochem, Union Carbide [S.C.] and Goodyear in total impurities,
when analyzed by chromatograph,

2. Monsanto Vinyl Chloride Monomer contains more methyl chloride than
any of the competitor's evaluated.

3. Based on total impurities, Dow is the quality leader among the
competitor's evaluated,

4. Dow and Monochem are the only Vinyl Chloride Monomer producers
evaluated that have made a significant improvement in quality
during the past three years,

5. Dow has made a significant improvement in Vinyl Chloride Monomer
quality by reducing the levels of butadiene and methy chloride,
Monochem has reduced the butadiene level,

6., Vinyl Chloride Monomer produced by Goodrich, Monochem, Tenneco,

and Union Carbide [T.C.] fail to meet Monsanto's manufacturing
specifications.
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SUMMARY OF FINDINGS:

Allied:

One sample was analyzed by the Texas City Laboratory in October, 1965,

Allied VCM:

1. Contains less impurities than Monsanto's VCM,

2. Contains 12 ppm methyl chloride and 3.8 ppm
ethyl chloride as its major impurities.

3., Meets Monsanto's manufacturing specifications.

4, Has made no significant improvement in quality
since 1962,

5. Ranks as one of the quality leaders in the
industry.

DOW:

One sample was analyzed by the Texas City Laboratory in October, 1965,

Dow VCM:

1.

Contains less imprurities than Monsanto's
current product or any other producer's
VCM,

Contains 2.2 ppm 1,3 butadiene as its major
impurity.

Meets Monsanto's manufacturing specifications,

Has made a significant improvement in quality
since November, 1963, by reducing the butadiene
and methyl chloride levels. Methyl chloride in
the previous samples recelved from Dow analyzed
43, 117 and 51 ppm. The October, 1965, sample
analyzed less than one ppm,

Ranks as one of the quality leaders in the
industry.
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SUMMARY OF FINDINGS: [Continued]

Ethyl
The last sample analyzed by the Texas City Laboratory was in
November, 1963,

Ethyl's 1963 VCM sample:

1. Contained less impurities than Monsanto's current
product.

2, Contained 12 ppm methyl chloride as its major
impurity.

3. Meets Monsanto's present manufacturing specifi-
catiomns.,

4, Made no significant changes in quality during
1962 and 1963. Since no current samples have
been received, we do not know if any changes
have been made since 1963,

5. Ranks as one of the quality leaders in the
industry.,

Goodrich

Two samples were analyzed by the Texas City Laboratory in October, 1965.

The samp
Goodri
1.
2.

3.

les were taken four hours apart,
ch VCM:
Contains less impurities than Monsanto's VCM,

Contains 9.0 ppm 1,3 butadiene as its major
impurity.

Does not meet Monsanto's manufacturing speci-
ficatjons. The dilatometer values for the
two samples were 5.1 and 5.5. This is below
Monsanto's 5.6 minimum specification. The
low polyrate is apparently due to the high
butadiene level.
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SUMMARY OF FINDINGS: [Continued]

Goodrich
Goodrich VCM: +
4, Has shown little change in quality since 1962, It

should be noted that this observation is based on
comparing analyses performed by three different
laboratories and is not as reliable as comparing
analytical data produced by a single laboratory,

Does not rank as a quality leader because of the
high level of butadiene. If Goodrich were to
reduce the butadiene level, their VCM would be
comparable to any other VCM in the industry,

Goodyear
The last sample analyzed by the Texas City Laboratory was in November, 1962,

Goodyear's 1962 VCM sample:

1, Contained less impurities than Monsanto's
current product,

2. Contained 7,5 ppm methyl chloride and 4.0 ppm
n-butane as its major impurities.

3. Meets Monsanto's present manufacturing specifi-

- ‘cations,

4. Quality changes are unknown because only one
sample has been analyzed in our Laboratory.

5. Ranks as one of the quality leaders in the
industry,

Monochen

One sample was analyzed by the Texas City Laboratory in October, 1965,

Monochem VCM:

1.

2.

3.

Contains less total impurities than Monsanto's
VCM,

Contains 5,7 ppm propane and 4.9 ppm n-butane
as its major impurities,

Fails to meet Monsanto's propane and butane
manufacturing spec¢ifications,
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SUMMARY OF FINDINGS: [Continued]

Monochem VCM:

4,

5.

Tenneco
gy SE——

Has improved its quality by reducing the butadiene
level from 12 ppm to 0.5 ppm. The dilatometer value
increased from 5,7 to 6.4, Monochem's current product,
however, contains a higher level of propane and butane.

Ranks as a quality leader in the industry in spite of
the higher levels of propane and butane.

One sample was analyzed by the Texas City Laboratory in November, 1964.

Tenneco's 1964 VCM sample:

1.

2.

5.

Contained more impurities than Monsanto's current
product,

Contained 56 ppm methyl acetylene and 15 ppm allene
as its major impurities,

Does not meet Monsanto's manufacturing specificationms.
The high levels of methyl acetylene and allene exceed
the 10 ppm maximum allowed for the sum total of methyl
acetylene, allene and butene-l.

Quality changes are unknown because only one sample
has been analyzed in our Laboratory.

Ranks low in quality because of the high level of
methyl acetylene and allene, Chromatograph scans
show Tenneco to contain more impurities than any
of the other producers evaluated.

Union Carbide - South Charleston, West Virginia

The last sample analyzed by the Texas City Laboratory was in March, 1962.

Carbide's 1962 saumple:

1.

2.

Contained less impurities than Monsanto's current
product,

Contained 11 ppm methyl chloride and 3.0 ppm propane
as its major impurities.
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SUMMAKY 1JF FIWDINCo: [Coutinued]

Jnion Carbide - soutn Charleston, West Virginia |continued ]

Carbide's 1962 sample:

3, Meets Monsanto's present manufacturing
specifications,

4, Quality changes are unknown because only one
sample has been analyzed in our Laboratory.

5. Ranks as one of the quality lecaders in the
industry.

Union Carbide - Yexas City, Texas

One sample analyzced by the fexas City Laboratory in December, 1965,

Carbide's VCM:

1. {Contains more impurities than Monsanto's
VCM.

2. Contains 18 ppm methyl chloride, 9.7 ppm
n-butane and 6.4 ppm butadiene as its
major impurities.

3. Does not moet Monsanto's mamufacturing
specifications. The 5.5 polyrate is
below the minimum specification of 5.6.
it is also out-of-specifications in
C-3 and C-4's,

4. lias made little change in quality during
the past two yecars. There has been a
decreasc in methyl chloride and an increase
in propane and butane,

5. Ranks poorly in quality because of the higher
level of impurities and the low polyrate.

A. Harfy Conrad, fr,

A C i

R. C. Rudlof

NIC3T/RCR :mh
Attachments
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TABLE II

RepoRt OF ANALYSIS
VINYL, GHLORIDE MONOMER

ALLILO - MOUNDSVILLE, K. VA,
OATE SAMPLE RECEIVEO ANO ANALYZED MONSANTO TYPICAL
PROPERTY MANUFACTURING MONSANTO
March, 1962 ] November, 1961 Noveaber,1963] Octaber,1965! gper1R1CATIONS veM
Acetaidehyds, wt. ppa 1 <1 1 <1 5 Max. <1
Acadaty, wt. ppm - - - - 1 Max, <0.1
Appearance C§C c§gC c&C C&C cscC cC&cC
High Boiling Impurities, wr. % <0, 03 <0.05 < 0.05 < 0.001 0.05 Max. 0.0010
Ire,, U npm 0,1 0.1 0.1 0.1 0.5 Max. 0.}
Phenol, we. ppm - <0.1 < 0.1 <o.l 0.1 ‘lx. <0.1
¢.i,verisation Rate [Uilatometer) 6.0 6.0 6.4 6,3 5.6 to 6.6 5.95
Sulfur dioxide, wt, ppm 5 <5 <5 - $ Max, <5
Witer, wt. ppm - - - - 300 Max. <300
Acetvienc, mol ppm 1 <1 0.3 0.4 2 \ax. <d.l
“thane, mol ppa <0.1 2.6 0.4 0.3 Ny
Cthylens, 0] pro . . . . 10 Max, 0.2
1, 3, dutadiene, mol ppa <v.I <0.1 < 0.1 0.9 1.5
Monovinyl acetylene, mol ppa <0.1 0.8 < 0.1 <o0.1 4.0
81acetylens, mol ppm <0.1 <.l <01 <01 10 Max. <o.l
2-Chloroprene, mal ppa <0.1 <0.1- < 0.1 <0,1 <o.1
Methyl acetylene, mol ppn <o.1 <0,1 <o.l <0.1 0.4
Allene, w0l ppm <.1 £0.1 < 0.1 <0.1 10 Max. 0.2
Butene-1, mol ppm <0.1 <0.1 < 0.1 0.3 0.1
2-Chloropropene, ol ppm 1.7 <0.1 <0.1 <0.1 <0.1
Trans 1,2 Dichloroethene, wol ppa D1 <0.1 < 0.1 <o0.1l 10 Max, <ol
1,1 Dichloroethens, mol ppm <0.1 <0.1 <0.1 <o.l < 0.1
Methyl chloride, mol ppm 234 12 21 12 75 Max. 27
Lthyl chlorade, mol ppa 1.6 <0.1 2.8 5.8 10 Max. 1.0
Propane, mol ppm <0.1 <0.1 0.4 0.6 0.3
i-Butane, m0l ppe <0.1 <0.1 <0,1 0.7 10 Mex. 0.3
n-Butane, wol ppa <0.1 <0.1 0.4 0.4 0,4
Styrens oxids, mol ppa - - - - €0,2
Phenylacetaldehyds, mol ppm - - - - 1 Max. < 0,2
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.. TABLE J11 ..

REPORT OF ANALYSIS
VINIL GUONIOE KOMPER

DOW ~ FREEPORT, TEXAS
DATE SAMPLE RBCEIVED AND ANALYZED NONSANTO TYPICAL
PROPERTY MANUFACTURING HONSAKTO
March, 1962 | Novesber,1962 November,1963 | October,1965| SPECIFICATIONS vou
+ \cetaidehyde, wt. ppu <1 31 <1 <1 S Max. <1
sradity, wi, poa - - - - 1 Max, <0,1
i
Appearance c&c provi | it c&c ceEc cec
RXS3CR,
High Boaling [mpurities, wt. § <0.05 < 0,08 0.10 <0,001 0,05 Max, 0.0010
Iron, wt. ppa 0.1 >1.0 0.1 0.1 0,5 MNax. 0.1
Phenol, wt, pps - 0.1 >70 85 0,1 Max. <p,1
Polymerizetion Rate [Dilatomster] 6.4 5.8 5-[21 6.1 $.6 to 6.6 5.95
aifur dioxide, wt. ppe <S8 <5 <5 - § Max, <5
vater, wt. ppm - - - - 300 Max. <300
Acstylens, mol ppm 2 <1 < 0.1 0.2 2 Max. <d.l
kthane, 2ol ppa .1 <0.1 @1 0.2 10 Mz 0.2
Ethylene, mol pyre
1, 3. Butadiens, mol ppm 2 6 11 2.2 i.5
Monovinyl acetylens, mol ppm <0.1 0.7 1.8 1.0 10 Max 4.0
Baacetylene, mol ppam 0.1 <0.1 <0.1 €0,1 * <0.1
2-Chloroprens, mcl ppn <0.1 <0.1 <0.1 0.l <e.1
Methyl acetyiene, mol ppm <0.1 <0.1 <0,1 ¢0.1 0.4
Allene, moi ppa <o, <0.1 <o0.1 <041 10 Max, 0.2
Butene-1, wol ppm <04 <0.1 1.0 <0.1 0.1
2-Chloropropene, mol ppm <0,1 <0.1 <0.1 <0.1 < 0.1
rrans 1,2 Dichlorostheme, mol ppm <0.1 <0.1 <.l <0.1 10 Max, <0.1
1,1 Dichioroethene, mol ppm <0.1 <0.1 <o.1 <0.1 <0,1
Methyl chlorade, mol ppm 43 117 s1 <1 75 Max. 27
Ethyl chloride, wol ppa <0,1 <0,l <ol 0.1 10 Max. 1.0
Propsne, ml ppm <0.1 <0.1 <0.1 <¢0.1 0,3
i=8utsme, mol ppe <0.1 <0.! <ol <6.1 10 Max. 0.3
n-Butame, »0l ppa <0.1 <e0.1 <01 <o.l 0.4
Styrens oxide, mol pm - - - - <0.2
Phenylacetaldehyde, 1 ppm - - - - 1 Max. < 0,2

[1] Could not remove all of ths inhibitor by caustic scrubbing.
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TABLE 1V
REPORT OF AMALYSLS

VINYL MLORIDE NONOMBR
ETHIL - BATON ROUGE, LA,

DATE SAMPLE RECEIVED AND ANALYZED MONS ANTO TYPICAL
PROPERTY MANUFACTURING MINSANTO
March, 1962 ]November,1962 | Novenber, 1963 SPECIFICATIONS VM
Acetaldehyds, wt. ppa 1 <1 <1 5 Max. <
Acidity, wt. ppm <1 <1 <1 1 Max. <0.1
Appenrance cec “Cloudy csc CE&¢C c&¢
High Boaling Impurities, wt. ¥ <o, 05 <0.08 <o.05 0,05 Max. 0.0010
lron, wt. ppm 0,1 0.1 Q0.1 0,5 Max. 0,1
Phenol, v, ppa - <0.1 <6.1 0.1 Max, Z0,1
Polymerization Rate [Dilatometer) 6.7 6.2 5.9 5.6 to 6.6 5,95
Sulfur dioxide, wt, ppm <5 <s <s S Max, <5
Nater, wt. ppa - - - 300 Max, <300
Acetylsns, w1 pps < <1 <o.1 2 Max, <0,
Ethune, wol ppn
0. 0.1 0.1 10 Max. 0.
Ethylene, mol ppm <0.1 < < o 2
1, 3. butadiens, mol ppa @1 <0.1 1.6 s
Monovinyl acetylens, mol ppm <0.1 <0.1 0.6 .0
10 Max.
Simcetylens, mol ppm <0.1 <0.1 <0.1 0.1
2-Chloroprene, m0l ppm <0.1 <0.1 <o0.1 <ol
Methyl acetylene, ol ppm <0.} <0,1 <o,l 0.4
Allene, mol ppm <0.1 <0.1 <e.1 10 Max. 6.2
Bytene-1, mol ppa <0.1 <0.1 <o,1 <ol
2-Chloropropane, mol ppa <0.1 <0,1 €0,1 <01
Trans 1,2 Dichloroetheas, sol ppm <61 <0.1 <o, 10 Max. <0.1
1,1 Dachiorosthene, =0l pps Q.1 <0.1 <o.l <.l
Mathyl chloride, mol ppa 5.5 5.8 12 75 Max. 27
Ethyl chloride, mol ppa <o.1 <0.1 <o.l 10 Max, 1.0
Propans, sol ppm <0,1 <.l <0.1 0.3
i-putenc, mol ppa <o.1 <0.1 <0.1 10 Max, 0.3
a-lutene, 20! ppu <o.l Q. <0.1 0.4
Stytens oxids, sol ppe - - - £0.2
Phenylscetaldshyds, mol ppa - - - 1 Max, <o0.2
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TASLE .V

REPORT OF

ANALYS1S

VINYL CHLORIDE MONOMER

GOOORICH -  CALVERTY CITY, XY.
DATE  SAMPLE  RECEIVED AND  ANALYZED MONSANTO TYPLCAL
PROPERTY MANUFACTURING MONSANTO
Noveaber, 1962 Dcto?ar i%s October 5965 SPECIPICATIONS you
g0 1osba
2]
Acotdldehyds, wt. ppm N. R. 2.6 <1 <1 S Max. <1
Acidity, wt, ppm [] - 0.25 - - 1 Max, £0,1
Appearance c8 c8cC [ X cecC ctcC
High Boiling Impurities, wt. \ N, R, - 0,042 0.0033 2,D03D 0.05 Max, 0.0010
iron, wt, ppa 0 0.25 0.1 0.1 0.5 Max, 0.1
Phanol, wt. ppa N. R. 0.20 <o,1 <o.1 0,1 Max, <0,1
Polymerization Rate [Dilstometer] § 5.28 - 6.06 5.5 5.1 5,6 to 6.6 5.95
Sulfur dioxide, wt, ppa N. R, 3.3 - - S Max. <s
Water, wt, ppm N. R. 43 - - 300 Max, <300
Acetylene, mol ppa N, R, - 4,9 0.2 0.3 2 Max. <01
Ethane, wol ppm ) 1.8 0.1 0.2 10 Max. 0.2
Ethylene, mol ppm
1, 3. Butadiens, mol ppm 1.3 4.5 9.4 8.5 1.5
Monovinyl acetylems, mcl ppa R, R, 10 0,2 <0.1 16 Hax 4,0
8iacetylene, mol ppa N. R <o.1 <ol ' <0,1
2-Chloroprens, mol ppam N. R, <0,1 <0,1 £0.1
Methyl acetyleme, mel ppm N. R, 0.5 0.5 0.4
Allens, mol ppm N. R, 0.3 0,3 10 Max, 0,2
Butensa-1, mol ppm 0.3 - 0,9 1.5 0.2 <0.1
2-Chioropropens, =0l ppe N. R, - 27 <0.1 <0.1 <0.1
Trans 1,2 Oichlorosthens, wol ppm N, R. <o0,1 <B.1 10 Max, <0.,1
1,1 Dichiorcethene, mol ppn N. R, <0.1 <o0.1 <.l
Methyl chloride, mol ppm N, R, - 74 1.4 1.5 75 Max, 27
Ethyl chlormde, mol pps K. R. <0.1 0.4 10 Max. 1.0
Propane, mol ppa N, R. - 0.6 <0.1 <0.1 0.3
t-Butsne, mol ppm 0 - Trace 0.1 <0.1 10 Max, 0.5
n-Butsns, wol ppe N. R, - 0,25 0.1 <0.l 0.4
Styrene oxide, mol ppm N. R. <0.2 - <0.2
Phenylacetaldehyds, ™1 ppa N. R, <0.2 . 1 Max. <0.2

[1] Range of anslyses of 4 tank cars analyzed by Goodrich and/or Monsanto's Sprangfisld Laboratory.

[2] N. R. - Not Reported.
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TABLE V1

REPORT OF ANALYSIS
YINTL CHLORIDE MONOMER

GOODYEAR -  NIAGARA FALLS
DATE SAMPLE RECEIVED ANO ANALY ZED MONSANTO TYPICAL
PROPERTY MANUBACTURING MONSANTO
fovéabet, 1962 SPECIFICATIONS o
Acetaldehyds, wt, ppm <1 5 Max. [4]
Acadaty, wt, ppe . 1 Max. <0.1
Appearance c&cC C&cC c&C
High Yo1ling Impurities, wt, % ¢0.05 0.05 Max. 0.0010
iron, wt. ppm 0.1 0.5 Max. 0.1
Phewol, wt. ppm <o.l 0.1 Max, <0.1
Palimerization Rate [Dilazometer] 6.4 5.6 to 6.6 5,95
sultur dioxide, wt. pm <s 5 Max, <5
wat: , wt, ppm - 300 Max., <300
Acetylsne, mol ppm <1 2 Max, <0,1
Ethane, mol pm <o,1 10 Max, 0.2
Ethylene, mol ppm
1, S, sutadiens, mol pmm 2.0 1.5
1.4 .
Manovinyl acetylens, mol ppn 10 Nax. 4.0
Biacetylens, mol ppm <0.1 <0,1
2-Chloraprens, mol ppn <0.1 0.1
Mothyl acetylens, mol pps 2,6 0.4
Allene, mol ppm <0.1 10 Max. 0.2
Sutens.l, @0l pps .1 < 0.1
2-Chlozopropene, mol ppa <0.1 <o.1
Traas 1,2 Oichloroethene, mol ppm <0.1 10 Max, <.l
1,1 Dichlorostheme, mol ppm <0.1 <0.1
Methyl chloride, mol ppm 7.5 75 Max, 27
Ethyl chlorids, mol ppm 0.9 10 Max, 1,0
Propans, wol ppa [1] <0, 0,3
i-Butsne, mol ppm <0.1 10 Max, 0.3
neButane, mol ppm 4.0 0.4
Styrene oxide, mol ppm - <0.2
Phenylacetaldshyde, mol ppm - 1 Max. <0.2

{1] Contains 1.8 ppm Propylene,
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TABLE Vil
REPORT OF ANALYS51S
VINYL CHLORIDE MDNOMER
JJONOCHEM - GRISMAR, LA, . .. .

DATE SAMPLE RECEIVED AND ANALYZED MONSANTG TYPICAL
PROPERTY MANUFACTURING MONSANTO
Sept., 1964 October, 1963 SPECIFICATIONS VoM
Acetaldshyds, wt. ppm 1 <1 S Max, <1
Acidity, wt, pps - - 1 Max. <0.1
Appearance c§¢C C&C c&¢C c&¢c
High Boiling Impuricties, wt, % <0,05 - 0.05 Max. ©.0010
Iron, wt. ppm 6.1 0.1 0.5 Max. 0.1
Phenal, wt. ppm <eo.1 <0.1 0.1 ‘fax. <0.1
Polymerization kate [Dilatometer] 5.7 6.4 5.6 to 6.6 5,95
sulfur dioxide, wt, ppa <s - 5 Max, <5
Watevr, wr, ppm - - 300 Max. <300
Acetylene, mol ppm <0.1 <o.1 2 Max, <o.1
Ethane, wol ppa 0.1 <0.1 10 Max. 0.2
Ethylene, mol ppa
1, 3. Butadiene, @l ppe 12 0.5 1.5
Monovanyl scetylens, mol ppm <0.1 <Dl 10 Max 4.0
Baacetylens, mol ppa <0.t <0,1 . <01
2-Chloroprene, mol ppa <0,1 2,6 <o
Methyl acetylens, mol ppn 0.2 <o.! 0.4
Allene, mol ppm <e.l 0.9 10 Max. 0.2
Butens-l, mol ppa 4,2 <0, <o0.1
2-Chloropropene, mol ppm <0.1 <e.i <01
Trens 1,2 Oichlorosthene, mol ppu <o.1 <o0.1 10 Max, <0.1
1,1 Dachloroethene, mol ppm <o,1 <0.1 <o0.l
Nethyl chioride, mol ppm <1 <1 75 Max, 27
Ethyl chloride, mol ppm <0.1 <o, 10 Max, 1.0
Propans, mol ppm 0.8 5.7 0.3
i-Jutene, ol ppa 0.7 0.7 10 Max, 0.3
n-Butane, zol ppa 2.1 4.9 0.4
styrens oxade, wol ppa <ea.2 - <0.2
Phenylacetaldehyds, moi ppm <0.2 - 1 Max. < 0.2
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TABLE V11l

REPORT OF ANALYSIS

VINYL CMLORIDE HONDRER
TENNECO » HOUSTON, TEX,

DATE  SAMPLE  RECEIVED AND  ANALYZED MONSANTO TYPICAL
PROPERTY MANUFACTURING MONSANTO
November, 1964 SPECIFICATIONS veu
Acetaldehyde, wt, ppa <1 5 Max, <1
Acadity, wt. ppo - 1 Max, <0.1
Appearance cscC c§&C cC&tc
Hagh dorling Impuraties, wr. i <0,05 0,05 Max, 0.0010
iren, wt. ppa 0.1 0,5 Max, 0.1
Phenal, wt. ppm - 0.1 ‘lax, <0.1
Polyeerization Rste [Dilatometer] 6.6 5.6 to 6.6 5.95
Sulfur dioxide, wt, ppa <s 5 Max. <5
water, wt. ppm - 300 Max. 300
Acel.agne, =0l ppm <0.1 2 Max, <u.1
Ethane, mol
» ol Ppr <0, 10 Max, 0.2
Ethylene, mol ppa
1, 3, Buta2ians, mol ppm 1.2 1.5
Monovinyl acetylene, wol ppas <o,1 10 Hax 4.0
Baacetylene, mol pps <o.1 ’ <a.l
2-Chloroprens, mol ppm <0,1 <o.1
Methyl acetylene, mol ppm 56 0.4
Allene, mol pps 15 10 Max, 0.2
Butense<l, mol Ppm 1.0 <0,1
2-Chloropropene, mol ppm <0.1 <a.l
Trans 1,2 Dichlorosthene, wol ppa <6.1 10 Max. < 0.1
1,1 Dichloroethene, w0l ppa <0.1 <0
Mothyl chlorade, mol ppa 4.2 75 Max, 27
Ethyl chioride, mol ppa <0.1 10 Nax. 1.0
Propane, mol ppa 1.0 0.3
l-Butsne, mol ppu 0,1 10 Max. 0.3
n-butame, 20l ppa 0.1 0.4
Styrvene oxide, mol ppa <0.2 < 0.2
Phenylacetaldehyde, wol ppa <o.2 1 wax. <02
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TABLE 1X

REPORT OF ANALYSIS

VINYL CHLORIDE MONOMER
N ) NV
DATE SANPLE RECEIVED AND ANALYZED MONSANTO TYPICAL
PROPERTY MANUPACTURING NOKSANTO
March, 1962 SPECIFICATIONS VoM

Acetaldehyde, wt. ppa <1 5 Max, <1
Acidity, wt. ppm - 1 Max, <0.1
Appearance c&cC cC&C c&C
High Boaling Impurities, wt. % <0.05 0,05 Max, 0,0010
lron, wt. ppa 0.1 0.5 Max. 0.1
Phenol, wt. ppa . 0,1 Max, <0.1
Polyserization Rats [Dilstometsr] 6.0 5.6 to 6.6 5,95
Sulfur dioxide, wt, ppm <5 5 Max, <5
Water, wt. ppm - 300 Hax, <300
Acetylens, mol ppm 1 2 Max, <u.l
Ethans, wol ppa <0, 10 Max, 0.2
Bthylene, mol ypa
1, 3, butadiens, w1 ppa 1.0 1.5
Monovinyl acetylens, wol ppa <041 10 Max 0
Blacetylens, mol ppm <0.1 : <0.1
2-Chlercprens, wol ppa <0.1 <o.1
Methyl acetyleas, wol ppm <0,1 0.4
Allens, =0l ppa <0.1 10 Max, 0,2
Sutens-1, mol fps 2.0 <0.l
2-Chloropropene, mol ppu <0.1 <0.1
Trans 1,2 Oichjorosthene, mol ppa <o.1 10 Max, < 0.1
1,1 Dichlorosthene, mol ppa <0.1 < 0.1
Mathyl chlorade, mol ppm 1 75 Max. 27
Ethyl chlorade, aol ppm <0.1 10 Max. 1.0
Propane, mol ppa 5.0 0.3
i-Butsne, mol pps <o.1 10 Max, 0.3
a-butane, wi ppa <e.1 0.4
Styrens oxide, mol ppa - <0.2
Phenylacetaldehyie, wol ppa - 1 Max. <0.2
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TABLE X
REPORT OF ANALYSIS

VINYL ONLORIDE MONORER

UNION CARBIDE - TEXAS CITY;"TEX.

DATE SAMPLE RBCEBIVED  AND ANALY ZED MONS ANTO TYPICAL
FROPERTY MANUFACTURING MONSANTO
{November, 1963 Decsaber, 1965 SPECIFICATIONS veM
Acetaldehyde, wt. ppa <1 <1 5 Max, <1
Acidity, wt, ppa 5.0 - I Hax. <0.1
Appearance cscC cec c§cC C&cC
High Boiling Impurities, wt. % <0.08 0.0096 0,05 Max, 0.0010
Iron, wt, ppa 0.2 0.l 0,5 Max, 0.1
Pheno], wt. ppR <o.1 <0.] 0.1 Max, <0.1
Polymerization Rate [Dilatometer) 5.1 5.5 5.6 to 6.6 5.95
Sulfur diexade, wt. ppa <8 - 5 Max, <s
Water, wt, ppm - - 300 Max. <300
Acetylens, wol ppa 1 <0.1 2 Max, <4, 1
Ethane, nol
» o0 e 2.0 0.8 10 Max, 0.2
Ethylene, wol ppm
I, 3. Butadiena, mol ppa O 6.4 1.5
Monovanyl acetylens, =0l ppm 1.2 0.9 4.0
10 Max.
Biscetylens, mol pm <t.1 <0.} <0.1
2-Chloroprene, =l ppm <0.1 <0.1 <0.1
Methyl acetylsne, mol ppa 3.0 1.1 0.4
Allene, mol ppm 3.0 2.3 10 Max, 0.2
Butene-1, mol ppn <0.1 2.5 <0,1
2-Chlorcpropens, mol ppm <0.1 <0.1 ¢0.1
Trans 1,2 Oichloroeth , mol ppm <0.1 <0.1 10 Max, <0.1
1,1 Dachloroethene, mol ppm <0.1 <0.1 <0,1
Methyl chloride, mo} ppa 42 8 75 Max, 27
Ethyl chloride, wol ppm .1 <0.1 10 Max. 1.0
Propans, wol ppa <o,1 1.3 0.3
i=Butsne, w0l ppm <o,1 2.1 10 Max. 0.3
n-Bhstame, 20l ppu 0.6 9.7 0.4
Styrens oxide, mol ppm - <0.2 <0.2
Pheaylecetaldehyde, ol ppm - £0.2 1 Max. <0.2
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- Monsanto 22-601.200 Darmer < Domly

C O M P ANY

FINISHED MATERIAL SPEC_!FIOATION

"Poany SPECIFICATION Wov
TEXAB CIEI YEXAB VC%-300 (tentative)
[anabE SRPIRATION BATS
VINYL CHLORIDE MOMNOMER 9-1-65
CIPICATION O, WD
VCi-300{tent.) 12-1-63 10/15/64
PROPERTY SPRCIFICATION TELT METWOD
", AN,
Acetidldehyds, Wt. ppm - S 602, 288(WC)
Acatylene, Wt. prm - 2 602, 292(GC)

Acidity as HCl, Wt. ppm - 1l 602, 286({wWC)
Appearance Clear & Colorleas,

Ko Suspended Matter Visual Insp.
High Boiling Impuritiea
{above 25°C) Wt. ppm - 500 602, 294 (WC)
Iron, Wt. pm . - 0.5 602,289 (wWe)
(1) Peroxides None detectable 602,297 (weC)
{2) Polymerization Rate, % 8 - 602,298 (We)
FPhenol, Wt. prm - 0,1%* 602. 299 (WC)
Sul fur Dioxide, Wt. ppm - 5 602, 295(WC)
Water, ppm - 300 On atream analyser
*Polymerization Rate, X 5.6 6.6 602. 291 (Wc)
. .
[,3:;’;:”} »ol prm - 10 602, 292(C)
1,3 Butadiens 602.292(GC)
*Nonovinyl Acetylene 602.296(ac)
*Bi Acetylens wol ppm 10 602. 292 (GC)
*Chloroprens
thyl Acetylene
e ol ppm 10 602, 292(GC)
2-Chloropropens
b 2 *
u'.’!"&i{mm?m‘" mol pra 10 602.296(ac)
*Mathyl Chloride, mol ppa 75 602.292(GC)
*Ethyl Chloride, wmol ppm 10 602.296(aC)
*Propane |
*j-butans mol ppm 10 602.292{ac)
*n-butane
Styrens Oxide
*Phenyl M:euldohydo} mol ppm 1 602,304(GC)

(1) Mot run routinely.

(2) Por customers requiring polymerization rate by Coke
Bottle method.

CONFIDENTIAL

SEEVATES o gupattvll LUOR'KAL"ME0" oM *BaRiiN¢

®Information on this property is restricted and is not availabdle for gsneral

distribution, Approval for relesse will be cbtained “through the Supervisoy,
Standards Beaticn. ’

#* Unleas addition of phenol inhibitor is specified by Marketing.
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