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SECTION 6.0

PRODUCT TRANSPORTATION

INTRODUCTION

This section covers the transportation of the methanol pro-
duct from the piant to the marine terminals of receivers in
the various major market lacations.

PIPELINE TRANSPORTATION AND SRIPLOADING

The methanol will be pumped from the methanol storage tanks
at the plant to the existing Cook Inlet Pipe Line Co. (CIPL)
facilities at Granite Point, a distance of about two miles.
The CIPL system will be modified to handle methanol in addi-
tion te the crude oil which is now being transported fram
Granite Point to the shiploading terminal at Drift River.
These CIPL facilities currently have sufficient excess capac-
ity to handle and transport the methanal, and the future
throughput volume of crude oil to be handled by this system
is projected to decrease.

The CIPL Report, a pipeline transportation study done by the
Cook Inlet Pipe Line Co., i5 incorporated into this section.

1t covers the following topics:

o System modifications required to permit the transport of
both crude o011 and methanol in the existing pipeline.

) Loading of methanol into tankers at the Drift River Ter-
minal.

0 Additional storage requirements at the Drift River Ter-
minal if chemical grade methanol is produced.
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6.3

6.3.1

6.3.2

- monity

o A schedule of tariffs for pipeline transport and loading
into tankers.

o A laboratory study dealing with the equilibration and
settling of methanol/crude oil mixtures.

MARINE TRANSPORTAIION

General

The tidewater location of the project gains the important ad-
vantage of marine transport in serving the markets. The ma-
jor population and industrial centers in California, Oregon,
Washington, Hawaii and Alaska can all be served by ocean=
going vessels, and many of the ports in these states are able
to berth the largest vessels (approximately 70,000 DWT) that
can be accommodated at the Drift River loading terminal,

Shipment of methanol by tankers and barges is routine prac-
tice. Marine transport of methanol is carried out in inter-
coastal shipments from the U.S. Gulf Coast, and in such in-
ternational movements as Gulf Coast to Europe, Western Canada
to Japan, and Libya to Europe and the U. S. East Coast. Ma-
rine shipment of methanol is expected to increase many times
over in the next five to seven years, with Saudi Arabia being
a major exporter.

Shiploading At Drift River Terminal

Methanol from the Beluga plant will be Joaded aboard tankers
at the existing Drift River terminal, as described in the
CIPL study. This loading facility accommodates tankers of up
to 70,000 DWT for Tloading methanol -or crude oil. Because
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petraleum production currently being handled by the Orift
River terminal has decreased to less than 30 million barrels
annually (less than 14,000 tons/day), it is evident that with
the size of vessels used there is ample capacity in thke
schedules at the loading platform to accommodate such vessels

as would be involved in the shipment of methanol from the
Beluga plant. Design flow rates for loading of crude or
methanol, according to the CIPL study, are B40,000 Bbls/day
(35,000 Bbis/hr). The Drift River Port Manual indicates that
loading rates up to a maximum of 50,000 Bbis'/hr are possible
when two loading arms are used.

The Drift River Terminal is an all-weather facility which
operates the year round. Although ice floes generaliy are
present in this part of Lower Cook Inlet from early December
through early March, the ice coverage is much less extensive
than at Anchorage, an important year round pert at the head
of navigation in Upper Cook Inlet.

Shoreside Handling At Receiving Terminals

At marine terminals in the market areas methanol will be
stored in fixed or floating roof tanks, in accordance with
well established practice. In general, these tanks will be
owned by customers or by established bulk terminal operators.

From the storage tanks at market area terminals to such users
as utilities, methanol will be carried by existing pipeline
systems to tanks at the generating plants. In the case of
smaller, isolated power generating units, methanol will be
trucked from the terminal to plant as is now done in the
chemical methanol industry.
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Marine Transport Economics

The economies and flexibility inherent in marine transport
are outstanding advantages acsociated with the shoreside lo=~
cation of the Beluga project. From the terminal at Drift
River, Alaska, ocean tankers can serve such jmportant U.S.
harbor areas as Puget Sound (Seattle, Tacoma); Columbia River
(Portland and other Oregon and Washington cities); San Fran-
cisco Bay (San Frcnciscao, Oakland, Sacramento); Southern Cal-
ifornia (Los Angeles, Long Beach, San Diego): and Honoluiu.
Because the population and industrial centers in all the Pa-
cific Coast States are close to the mentioned port areas,
there is excellent opportunity to serve major receivers with
1ittle or no transhipment by land involved.

Ships provide the lowest-cost means of transparting methanol
to the Pacific Coast markets discussed elsewhere in this re-
port, even thaugh the Jones Act (which requires use of
U.5.-built and U.S.-flag vessels to be used for carriage of
cargo betwsen U.S. ports) results in shipping costs which are
higher than they would otherwise be if transport were pro-
vided by a choice of foreign vessel owners.

Basically, there are two ways in which estimates of shipping
costs can be obtained:

1. Estimated freight rates can be obtained from U.S. flag
operators with tank vessels, some of which operate in
the Alaska trade.

2. A break-even "Required Freight Rate“ can be calculated
with use of current estimated vessel construction and
operating costs, and taking into account important vari-
ables for ship size, speed and voyage. This break-even
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freight rate for a vessel owner/operator has been calcu-
lated in a recent study cost shared with the U.S. Mari-
time Administration. Resuits of a portion of that study
which pertains to transport of methanol to ports on the
U.S. Pacific Coast are discussed under Paragraph 6.3.5
below.

The first of the above methods for obtaining freight costs is
subject to considerable uncertainty because of the great vol-
atility of vessel supply and demand.” The freight "market" in
bulk shipping is similar in many respects to the futures mar-
ket in commodities, and rates, even Tor long term charters,
can be influenced by developments analogaus to those which
cause commodity values to fluctuate. For example, a sudden
glut or scarcity of oil can affect tanker rates considerably,
especially in the short term, and completion of prcjects such
as the recently approved trans-Panama pipeline can be ex-
pected to make surplus some U.S. flag Panamax design tankers.

Beluga methanol, however, will be shipped in dedicated car-
riers on a lang term contract basis, thus eliminating the un-

certanties associated with spot charter rates.

Calculation of Freight Rate for Dedicated Tankers

The CIPL Report contains methanol carrier studies in which
the transport requirements of four cases are considered, each
case being a West Coast area using the total production of
the Beluga plant. The MarAd study inciude a model for analy-
sis of the following variables for ships with specific combi-
nations of cargo deadweight and service speed:
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1. Voyage distance

{ 2. Cargo handling rate
3. Operating days per year
4. Port delay per round trip
5. Cargo deadweight
6. Service speed

The vessel configuration selected is representative of cur-
rent design trends for product.tankers and reflects require-
ments of prevailing U.S. Coast Guard and IMCO rules. The
outline arrangement in Figure 12 depicts a design that pro-
vides for seqregated ballast in a forward deep tank, double
bottom tanks, after deep tank, and wing tanks within the
cargo section as necessary to obtain the required capacity.
The carge tank‘arrangement js conventional, with eight tanks
along the length and three tanks abreast.

As indicated in the CIPL Report (Appendix A = Design Criteria
and Assumptions}, tankers will have segregated ballast tanks,
and vessel designs which were costed in the marine transport
study will meet the IMCO segregated ballast requirement.

The following assumptions were held constant for all ship ac-
quisition and operating cost analyses:

ekl e S e} ST S o S

0 Capital charges - interest rates: 122 (with federal
censtruction loan guarantees)

i g o Kt o

0 Amortization 1ife: 20 years

i el

o Operating days per year: 345
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0 Port delays: 24 hours pe{- voyage

Q Propulsion system: geared steam turbine with fuel rate
at 0.48 lbs/shp~hr

0 Complament: 27

0 Fuel Cost (Bunker C): $112/ton
Voyages:

The voyages analyzed were from Cook Inlet to 1) Puget Sound,
2) Columbia River, 3) San Francisco Bay, and 4} Los Ange-
les/Long Beach. A range of deadweight and service speed com-
binations was obtained; and for departure drafts of 35, 40,
45 and 50 feet, trial values of ship length between perpen-
diculars (LBP)* were celected. Results for the several des-
tinations are depicted in Figures 17, 18, 19 and 20 as a
function of required freight rates vs. LBP for the indicated
values of departure draft, service speed and total dead-
weight. Minimum freight rates, as shown, were obtained for
the ships having deepest draft, largest deadweight and
shortest length. For these relatively short voyages, the
lowest service speeds tend to result in the most economical
transport.

Considering delivery of the entire production from the plant
te each of the four destinations, a tabular presentation is

given of near-optimum ship characteristics in Table 6-1.

*The length between perpendiculars 1s used rather than the length
overall.
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For delivery to the Puget Sound area, water desths were
assumed to be between 49 and 65 feet. For a single ship
fleet in this service, two 45-foot draft vessel alterna-
tives were selected; the 1lower acquisition cost and
required freight rate are obtained for the wide beam
80,400 OMT, 13 knot vessel. However, the Panamax 76,500
DWT, 14 knot vessel will be more versatile, with an ac-

quisition cost three percent higher and a reguired
freight rate four percent higher than the shorter, wide
beam vessel. {The deadweight suggested is about 6,000
tons greater than the largest vessel believed to have
called at Drift River, the Sansinena 1I.)} The required
freight vate for the suggested Panamax wvessel is 6.50
mills/ton~-mile. {(Ton = long ton; mile = nautical mile}

6.50 (%%%%) = 5,9 mills/short tonr mile

Cook Inlet to Puget Sound * 1300 nautical miles
= $7.67/short ton methanol
$1.07/bbY methanol
.39/MM Btu

@ 7.18 bbls/ton
B 2.72 MM Btu/bbl

n

For delivery to Columbia River ports, water depth was
assumed limited to 37 feet. Accordingly, studies were
made only for relatively small vessels of 35-foot depar~
ture draft. The preferred design is a 45,500 DWT, 13
knot, relatively wide beam (105.75 feet) vessel. Re-
quired freight rate is 8.2 mills/ton mile or 7.3
mills/short ton mile,

For 1300 nautical miles = $9.49/short ton methanel
$1.32/barrel
0.49/MM Btu

™
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3. For an integral number of ships delivering the plant
output to San Francisco Bay, Panamax 62,200 DWT, 40 foot
draft, 13 knot vessels were selected. While this size
of vessel is more versatile with recpect to operational
flexibility, there are significant cost penalties as
compared to larger ships with 50 ft. draft and wider
beam. Required freight rate is 6.04 mills/ton mile or
5.39 mites/shot ton mile.

for 1809 nautical miles : $9.70/short ton methanol
$1.35/barrel
0.50/MM Btu

n

4. For Los Angeles/Long Beach, optimum vessels would be
large, but because of deadweight' limitations at Orift
River, 67,000 DWT, 14 knot, 40 ft. draft Panamax vessels
will provide wversatility in utilization. Required
freight rate is 5.57 mills/ton mile.

5.57 '(%%%%) = 4.97 mills/shart ton mile

Cook Inlet to Los Angeles/Long Beach

I

2200 nautical miles
$10.93/short ton
methanol
1.52/barrei
0.56/MM Btu

"

€ 7.18 bbls/ton
@ 2.72 MM Btu/bb)

/]

i

Costs of Bunker "C" fuel were assumed to be $112 per ton when
the study was being conducted, but with significant 7locai
variations fuel prices have risen substantially since August
1880. In Juiy, 1981, these fuel costs were $158/ton in Los
Angeles. To assess the effect of this cost escalation, the
sensitivity of fuel costs on required freight rates were com-
puted for the methanol tankers in the study as a function of
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deadweight and service speed. Results indicate that a 56

! ' nercent increase in fuel cost (from $112/ton to $175/ton)
will result in a required freight rate increase of about § to
8 percent. Effects are greatest for the longest voyage dis-
tances, the higher-powered vessels and the smaller ships
(considering ships of a given service speed.)

To take into consideration the profit to shiposwners, port
charges, recent increase in fuel prices, and vessel insur-
ance, the calculated Required Freight Rates have been 1in-
creased by 25 percent fto attain a freight cost which should
be indicative of such tariffs in 1981 dollars, as applied teo
newly built ships as previovusly described.

Destination .
Puget Columbia- LA/
Sound River San Francisco Long Beach
RFR, per:
Short Ton Methanol §7.67 $9.49 §9.70 $10.93
Barrel Methanol 1.07 1.32 1.35 1.52
Million Btu Q.39 0.49 0.50 0.56

‘Iﬁcreased to reflect freight tariff with profit, port and_insur-L

ance costs, and 19871 fuel prices per:

Short Ton Methanol $9.59  $11.86 $12.13 $13.66
carrel Methanol 1.33 1.65 1.69 1.90
Million 8tu 0.49 0.61 0.63 ' 0.70 -
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6.3.6 Quoted freight Rates

As previously indicated, quotations of marine freight rates
can vary enormously depending upon the current or projected
supply and demand of vessels. For the movement of methanol
to U.S. West Coast ports, certain constraists must be taken
into consideration: U.S.-built and U.S.-flag vessels must be

used, tanker-type carrier is required and there are vessel
size Timitations,

For long term charters, there is more stability than for spot
voyages or assignments of vessels for five or ten years, but
there are, nevertheless, fluctuations which are not predict-
able.

In order to obtain some relative indication of what the cur-
rent cost would be with existing ships and with long term
dedication of appropriate vessels, operators have been con-
tacted for an estimate of cost of shipping methanol from Cook
Inlet to Los Angeles/Long Beach. Figures that have been ob-

tained, from $11.25 to ¥15/metric ton, bracket those derived
from the calculaticns mentioned above.

As a result of petroleum shipments from the Alyzska Pipaline

to lower West Coast States and through the Panama Canal, much

experience with Alaskan tanker shipping has benn gained com-

pared to when such service was confined to shipments from
7 Drift River and the Cook Inlet refineries.

6.3.7 Barge Shipment

Sophisticated systems of tug and barge service have been es-
tablished over the years which serve Alaska to and from -the
West Coast and, in particular, tc and from 'uget Sound. Al-
though it was found to be more economical to use ships rather
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than tug-barge combinations for large tonnage shipments, the
use of barges to serve some of the smalier potential. re-
ceivers could well be attractive, especially if th'is,’?}:@re
done as a backhaul carge. Moreover, during most of the year,
tug-barge operators have indicated one tug can tow two barges
in tandem at a speed of about 8 knots.

" Stowage of Methanol Cargoes, Terminalling and Handling

For guidance in the handling of methanol cargoes, the world's
largest shipper of this product, Stolt Nielsen, has been cen-
sulted. They have recommended 2 or 3 dedicated tankers of
60,000 or 40,000 DWT respectively. These would be steel
ships with tanks internally-coated with zinc, zinc silicate
or epoxy. Ships do not need holds blanketed with inert gas,
and venting of vapors during Toading is not expected to be ‘a_
problem. Because tanks are filled, there is little vapor
space, which aveoids pickup of chloride from the sea. During
discharge in particularly sensitive areas, vapor recovery. by
simple water scrubbing or catalytic incineration at rela-
tively low temperatures may be required. Scrubbing produces
a dispesal problem with the water, but aqueous methanol solu-
tions are useful in- sewage plants for depitrification of ef-
fluent or they may be taken by custom waste processors.
Moreover, methanol is biodegradable.

An important methanol producer, shipper and terminal ogpera-
tor, Alberta Gas Chemicals, advises that vapor scrubbing at
terminals is not practiced. The methanol is either vented to
the air or floating roof tanks are used, the latter often
being converted from fixed roof tanks (a float being inside
the fixed roof.) For loading tank cars and trucks, a vapor
return system is used.




6.3.9

Safety Aspects

In common with many 1iquid fuels, methanol presents a fire
and vapor explosion hazard and must be handled accordingly.
Because of the miscibility of methanol with water, potential
problems with fire are less than they are with gascline, but
there can be greater hazards with respect to explosions as
1imits for methanol vapor-air explosions are wider than for
gasoline vapur~air mixtures. Methanol is somewhat less dif-

ficult to stofe than gasoline as both its vapor pressure and
fire hazard are lower.

Methods for safe handling of methanol have Tong been estab-
lished. Beluga customers will be instructed regarding exist-

ing safety practices. A typical safety manual from DuPont is
inserted in this section.
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Mathanel (CHaOH) is the first member in the series of
primary aliphatic alcechols. its Chemical Abstracts Reg-
istry {CAS) Number is 87-56-1, It is also known as
methy! alcohol, carbino! and woad alcohol. Methanolis
a clear, colorless liquid with & faint atcohol odor. Due to
its highly polar nature, it is a powarful solvent for a
variety of substances. Methanol is also widelyused as a
chemical reactant.in the preparalion of organic intar-
mediates and products. Methanol is hygroscopic and
is miscible with waterin all proportions. t can be sepa-
raled from water easily by distillation as it does not form
an alcohoi/water aZeotrope. Methano! also dissolves
readily in othar alcohols, esters, ethers, ketones and
chlorinated hydrocarbons. However, salubllity in
aliphatic hydrocarbons and vegetable olls Is limiled.

Prior to-1926, essentially all methanot was derived from
the destructive distillation of wood (thus the name,
woad alcohol). Synthelic methancl preduction has now
aimost eliminated the earlier process. The synthetic
process invalves reforming of natura! hydrocarbons to
carbon monoxide and hydrogen. These materials are
reacted conlinuously under pressure to form methanol,
which is then purified by distillation.

T G LR L L T PO O

]
v men me—

Spee. Anal.*

Methanol, wi%e min, 89.85 99.98
Distiflation range**

{1 atm), first

drop to dry,*C max, 1.0 0.5
lonvolatiles, wi% max. 0.0005 <0.0001
Acetone, wi% muax. 0.002 <0.001 4
Acidity :

{as acetic acld), wt%  max. 0.0020 0.001 3
Alkalinity )

(as ammonia), wi% max. 0.00030 <0.000 05
Carbonizable substances, ‘

‘platinum cobait

scale (APHA) max. 35 16
Permanganate test,

minutes min. 50 56
Color, platinum

cobalt scale (APHA) max. 5 <1
Hydrocarbon test,

clouding when diluted

2 parts water none Passes

* This column glves lypical analyses basc on hislarical producticn per-
lormance. Du Pont does nat make sny exprass. or Impllad warranty that
luture production will demonzivate or continug 10 possess thase typical
proparties,

**Includes 646 C = 0.1 C[14B3F = 0.2 F)

NOTICE: METHANOL IS FLAMMABLE AND HARMFUL IF INHALED. IT MAY BE FATAL OR
CAUSE BLINDNESS IF SWALLOWED. METHANOL CANNOT BE MADE NONPOISONOUS.
See Personal Saiety and First Aid on page 4.

recommandation to inf:lnge any patenls,

The informalion set farth herein Is furnishoid free of charge and is based an technical data that Du Pont befieves ta ba reliable. It is intendad for use by
persons having lechnical skiil and =i their own discretlon and risk. Since conditians of use ere outside aur control, we make no warranliss, express or
implied, and assumo no fiakiity in connection with any use of this information. Nothing haraln is to be taken as a license to operata under or &
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TABLE Il
SOLUBILITIES OF SALTS‘? IBN AIEIHYDROUS METHANOL
Salt Temperaturé Solubility
c F g/100 g CHiaOH
Lithiumn chloride 20 68 439
Sodium chloride 20 68 1.42
Sedium bromide 20 68 16.0
Sodium iodide 20 68 72.9
Sodium hydroxide 28 (approx.) 82 30.8
Potassium chloride 20 68 0.530
Potassium bromide 20 68 2.08
Potassium iodide 18 644 16.4
Potassiurn hydroxide 28 824 55.0
" Magnesium sulfate 15 59 0.276

Calcium chloride 20 68 29.2
Calcium bromide 20 51 56.2
Calcium nitrate 10 50 134.1
Barium chlorida 155 80 2.18
Barium bromide 20 68 41.9
Cobalt sulfate 15 59 Q.300
Copper sulfate 18 64.4 ' 1.05
Lead nitrate 205 68.9 1.37

Methanol, like water, can form complexes with some
metal salts. Examples include a coardination complex
with magnesium chioride, MgClz- 6CH:0OH, and one
with calcium chioride, CaClz: 4CHzOH.

Sodium? combines with mathanol to form a methoxide
(or "methylate”). Solutions containing up to 30% so-
dium methoxide can be prepared by adding the metal—
solid. fused, or dispersed in toluene or xylene—to
methanol in a suitably designed, well-agitated reactor.
Sodium methoxide is a well-known catalyst of ranses-
terification and condensation reactions.

Catalytic oxidation of methanol vapar with alr at high
temperatures yields formaldehyde

2Als0 a T 1 Pont product

Methanol is a starting material for preparing methyl
haiides. The alcohol combines wilh hydrachloric acid?
to form methy! chloride; with hydrobromic acid or, in the

. presence of phosphorus, with bromine to yield methyl

bromide; and reacts with a mixture of sodium iodide
and sulfuric acid? to give methyl iodide,

Reacting methanol with sodium chlorate and sulfuric
acld produces chlorine dioxide, a bleaching agent for
wood pulp, flour, fats and oils,

The reaction of methano! with fuming sulfuric acid, fol-
lowed by dJistillation under vacuum, yields dimethy!
sulfates

Methyl formate, methyl acetate, and similar methyl es-
ters form whan methanol reacts with the corresponding
carboxylic acid in the presence of a strong scid such as
sulfuric acid. Trimethy! borate [trimethoxyborine,
(CH30}:B] forms when baric acid and methanol react,

When phosgene and methanol react, methyl carbon-
ate forms.

Methyl methacrylate® is prodused when methanot ra-
acls with acetone cyanohydrin® the intermediate
formed from acetone and hydrogen cyanide? Dimethy!
terephthalate is the product of stepwise oxidations of
P-xylene and intermediate esterifications with methanol,




The methylation of ammonia® takes place when the gas
is passed with methanol vapor gver a catalyst al high
temperature, The relative proportions of mathylamine,?
dimethylamine® and trimethylamine® formed depend
on reaction conditions

A basic polyester intermediats, dimethyl terephthalate®
(EMT), is prepared by esterification of terephthalic acid*
with mathanol.

Acstic acid® is prepered from methanol by carbonyl-
ation (reaction with carban monoxide). Tha reaction
is operated continuously in the liquid phase under
mild conditions of temperature and pressure with
catalyst prasant.

A number of hazardous reactions have been reported®
in cases where methanol is present in combination with:
» Chramic anhydride

» Phosphorus trioxide

= Lead perchloraie

= Perchloric acid and ethyl atcohol

* lodine, mercuric oxide and ethy! alcohol

« Sodium or potassium hydroxide and chioroform

About two-thirds of the methanol preduced in the U.8.
goes into the manufacture of other chemicals, The rest
of it finds use as solvent, freezing-poinl depressant,
and fuel. The major usars of mathanol are therefore

“chemical and pharmageutical manufacturers, the au-
tomotive and aircraft industries, and the natural gas
and petroleum industries.

Chemical & Pharmaceutical Manufacturers
Naearfy half of all the methano! produced is axidized to
formaidehyde? Methanol also finds large-scale use as a
low-cost mathylaling agent. Some specific examples
are cited under "Chemical Reactions," above. Thus
methanol serves in the manufacture of numerous
chemicals and intermediates, dyss. drugs, insec-
ticides, and synthetic resins. It also finds use as a
solvent, dehydrating agent. coolant, and denaturant.

Paint and Varnish Manufacturers

In addition to its use as reactant in the manufacture of
methyl methacrylate monamer® methyl stearate plas-
ticizer and the like, methanol serves as a solvent for a
number of synthetic and natural resins with high solu-
bility parameters and honding indexes. Such resins
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include viny! acetate and vinyl butyral homopolymers:
some nylons; some phenolic and aminoplast resins;
ethyl cellulose, nitroceliulose; some rosin derivatives,

shellac. Typical examples of usas for methanol in resin .

honding and coaling compositions include the building
of phenalic laminates, the bonding of mica to other
materials, and the applicaticn of quick-drying finishes
to wood and other substrates.

Natural Gas and Petroleum Industries

Gas companies use methanol as an antifreeze and gas

hydrate inhibitor at natural gas wellheads and in gas
piping and cylinders, as wellas in underground storage

. Systems. The low-molecular-weight hydrocarbons in

natural gas are capable of forming hydrates which
crystallize under certain pressure/temperature ¢ondi-
tions. A very small amount of methanol in the gas, less
than 2% gallons in a million cubic faet (0.33 MR in a
million m?), usually prevents gas hydrate formation by
absarbing the moisture present.

The petroleum industry uses methano! as a mercaplan
extractant in the treatment of crudes and for degum-
ming cracked petroleum. Methanol is also finding in-
creasing use as a component of oilwell fracturing
fluids. (Vaporization of the fluid, then rapid vapor ex-
pansion at the high temperature prevailing in the well,
incraases the slze of the channels and consequent flow
rate of the crude oil.)

Melhyl tertiary butyl ether (MTBE) a hlgh actane
biending component for gasoline, iz prepared by the
reacticn of Isgbutylene with methanol. _.
Automotive and Aircraft Industries

Methano! is biended with gasoline in combination with
tertiary butyl alcahol as an octane improver and Is alsa

- used without additives as fuel in some flsal pragrams

after appropriate engine maodifications.

Methanol Is also used as a deicer of aircralt wings,
pipelines and fual lanks; as a deicer and antidetonation
injection tluig for internal combustion engines.

" PERSONAL SAFETY
AND-FIRST AID

Personal Protective Equipment

Personal proteclive equipment should bhe worn
whanever there is the possibility of exposure or re-
peated contact with methanol.

3al50 @ Du Pont product
ONatianal Fire Pratection Association, NFPA 491 M Tih Edition . 285,
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The following persanal protective equipment should
be avallable and wom where appropriate to avoid
exposura:

» Safety spectacles (side shields pralerred)
*Chemical splash goggles

+ Hard hat with brim

* Face shield, full length

* Neoprane coated colton gloves

* Solvent resistant gloves

« Rubber safety shoes, or rubber overshoes
* Rubber apron

» Appropriate Respiratory Protection*

Health Hazards

Methanol is toxic and may be fatal or cause blindness if
swailowed. Inhalation of methanol vapor or mist can be
harmiul. Methano! cannot be made nonpoisonous.

Repeated or prolonged contact of methanol liquid or
vapor may ke irritating to the skin or eyes,

The U.S. Department of Labor (OSHA) has ruled that an
employea’s exposure to methanal in any 8-hour work
shift of a 40-hour work week shall not exceed a time
weighted average (TWA) of 200 ppm methanol vaper
in air, or 260 mg/m?® methanol mist in air (28 CFR
1918.1000 Air Contaminants). Because of the very faint
odor of pure methanel, smeil cannot be ralied upon to
warn when vapor concantration exceeds the TWA and
air tests must be made. The American Conferance of
Government Industrial Hyglenists also sautions that,
since both the liquid and vapor of methanol are capa-
ble of penetrating the skin and mucous membranes.
coniro! of vapor inhalation alorie may not be sufficient.

In addition to those who handle rnethanol directly,
others who may nol realize that thay are working with
mathanol may be exposed. in certain mixtures, such
as in solvent applications, methanol is not chemi-
cally changed and can cause an exposure. Formula-
tors shouid make precautionary information avaitable
to protect operators, users, or any person who may
be affected.

Products containing methanol! (gspecially consumer
products), their containers, and thelr labels are subject
to regulation by one or more govermment agencies.

Safety Precautions

All persons handling methanol should exercise care to
avoid contact with its solutions, mists, or vapors, Avoid
contact with eyes, skin or clothing. Avoid prolonged or
repeated breathing of vapor. Adequate ventilation
should be provided. Wash thoroughly after handling.
Contaminated clothing should be removed oromptly
and laundered or thoroughly dried belora re-use.

Speclal Satety Facilities

At loading stations, storage areas, and any location
where methanel is handled, the following equipment
should be readily accessible:

Safaty showers with quick opening valves which slay

open. Water should ba supplied through linas protected 3 3

from freezing. - :

Eye-wash fountains or olher means for weshing the

ayc—;syilh a gentle flow of filtered tap water.

Watai'rhydrant and haose for lushing spills with a water
spray. ’ L

Such equipment should be inspected regularly to en-
sure cperability. :

First Aid

In ¢ase of contact wilh eyes, flush with plenly of water
for at iasl 15 minutes. Call a physician, For skin, flush
with plenty of waler. If inhaled, remove person to fresh
air promptly. it not breathing, Jive artificial respiration,

- preferably mauth-to-mouth. It breathing is dilficult, give

oxygen. Call a physician. It swallowed, induce vomiting
immediately by giving two glasses of water and sticking
linger. down throat. Have patient 'lie down and keep

warm. Cover eyes to exclude light. Call a pnysician, -

Never give anything by mouth lo an unconscious person. -

Methanol is a Class IR fiammable liquid as defined
by the National Fire:Proteclion Association and the
U.S, Ccecupaticnal Safety and Health Administration
(OSHA). The U.S. Department of Transportation (DOT)

classffies it as a flammable liquid. Evaporation of the -

liquid at ordinary room temperatures creai=s.a poten-
lizlly explosive methanol-air mixture whan the methanol
content rgaches 6.0 {vol) %. Meihanol-air mixtures
containing mare than 36 (vol) % do not flash because
these mixtures are too rich to burn. A fira hazard exists if
the storage temperature of methanal in contact with air
approaches the flash point of 11 G (52 F). The aquilib-
rium methanol-air mixture (i.e. in a closed vessel or
tank open or vented to the atmosphere) at 20 C (68 F) is
12.6 (vol) % and iherefore is explosive, An open flame,
spark or other source of ignition can cause such a
mixture to flash,

Methanol-water mixtures are still ammable liquids by
OSHA definition (flash point <100 F) with as lillle as 21%
methanol by volume (25% by weight) and they should
be handled and labeled accordingly. See Figure 7.

*See “A Guidg 10 Industrial Respiratory Prolection”, HEW Publicalion Ng.

(NIOSH) 76-199.
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Opeir flames and other sources of ignition shouid be
banned from areas whera methanal is stored or han-
dled. Unloading and loading statlons, as wall as all
storage and operating areas using methanel, should
be equipped with easily accessible water hydrants,
hoses and chemical fire extinguishers. Some means
for flushing spills and leakages with large volumes of
water under slight pressure is necessary. Automatic
sprinklers and hose lines with spray nozzles are rec-
ommended for general fire control. Avoid the use of
hose sireams, however, as these tend to scatter the
liquid and spread the fire. Aulomatic carbon dioxide or
dry chemical systems are sffective in extinguishing
local meihanol fires, but large flaming spills and tank
fires are best controlled by means of foam-spraying
fire trucks. The foam must be ane certified for use
on “alcohol" fires.

Many states and some municipakties have stringent
reguiations governing the possession, storage, use,
handling, and- sale of flammable liquids. lnsurance
companies have similar regulations which, in some
casas, are more stringent than state and municipal
regulations.

Indoor ateas whera methanol is slored and handlad
should be adequately ventilated. All sguipment—inciud-
ing tank cars, tank trucks, storage tanks, drums, pumps,

TANK CAR UNLOADING
FIGURE 1 CcoONNECTIONS
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piping, valves, reaction kettles, filters, stllls, and tha
like—should be electrically bonded and grounded to
pravent ihe build-up of static electricity.

A flammable mixture wilt exist in any vapor space apen
to air ang at equilibrium with methanol at temperaturas
abava 11 C (52 F). Inert gas blanketing of tanks and
equipment contalning methanal should be considerad.
Lightning protection for tanks and equipment contain-,
ing flammable mixtures is recommended. Vent lines
should Include flame arresters.

ENGINEERING CONTROL OF HAZARDS

Methanol slorage and handling facililies and operating
areas should include the following key elements:

Store and handle methanol in totally enclosed
equipment where possible, or in systems designed
lo avoid human contact. If contact canneot be
avoided, personnel must wear proper personal
protective equipment. .

* Methano! is a flammable liquid and should be stored
and used in areas protected from flames, sparks and
excessive heat. :

« Storage tanks and equipment should be electrically
grounded.

~ Electrical equipment, wiring and fixtures must meet
the requirements of the National Electrical Code,
Article 5005

» Vents and pressure relief devices must be designed
to handle pressure limitations and volumes of vapor
that could be expected in emergency fire conditions.

+ The process and storage tank vents should be lo-
cated so that hazardous vapors given off during firgs
Qr emergency conditions will not harm personnel or
increase the fire hazard.

* Dikes, waste drains and collection facilities must be
provided to contain possible spills or laaks during
unloading and other translers. Methanol spills, leaks

© Available as NFPA No. 70-1874 from National Fire Protection Asgsocialion,
Boston, MA 02210
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and rinsings must ba safely collecled for later dis.
posal or racovery.

* The storage and process layout must inclucle provi.
slons for more than ane escapae route in the event of
fire, explosion or release of toxic vapors or Higuid.

» The following safaty faclities should be provided:
readily accessible safety showers, fire extinguishars
and other fire fighting equipment, water hydrants or
hoses with spray nozzles for flushing and other
emargency equipment such as chemical-proof suits
and respiratory apparatus.

* In addition to engineering controls, tharough aper-
ator training, written operating instructions, safsly
rules, check lists, regutar inspection, work permit
and flame permit procedures are required to assura
safe operation,

TRANSPORTATION EMERGENCIES

It & shipment of Du Pont methanol Is involved in an
accident or emergency anywhere in the continantal
United States, make a toll-freg telephone call 1o the
Chemical Manufacturers Association's Chemical
Transporiation Emergency Center (“CHEMTREC") In
Waskington, DC, (B00)-424-9300. The information
speclalist on duty will ask the name and lacation of the
caller, the name of the shipper, the product, the ship-
ping point and destination; what happened, nature of
any injurigs, weather conditions, proximity to populated
areas, etc. He will then give the calier recommenda-
tions for controlling the emergency situation until the
shipper's specialist can relay help, "CHEMTREC" will
immediately advise Du Pont of the emergency and one
of our specialists wilt get in touch with the caller
promptly.

In Canada, call Canadian Chemicai Pragucers Associ-
ation's TEAP (Transporiation Emergency Assistance
Plan).

UNLOADING AND TRANSFER

DuPont ships methanol in DOT 103-W, 111A100-W-1
“and 111A100-W-3 tank cars (up to 43 000-gal capac-
ities), in tank trucks® and by barge (approx. 400 000
gallons). Smaller butk quantities and drum lots are
available from authorized Du Pont distributars.

Federal, state and local laws specify appropriate provi-
sions and procedures for the bulk unloading of flam-
mable liquids from carriers. Regulations may stipulate
minimum vertical and horizontal clearances around
railroad tracks, or the style of storage systern and aux-
iliaty equipment used to handle methanol. Consign-
ees should comply with these.regutations ¢ '

K
bMaximum tank truck loed depends on highwey weight limitations. A 6 000-
gal load walghs approx. 40 000 ib.

€ avaitatle as NFPA No. 70-1978 fiom National Fire Proteclion Associalion,
Basten, MA 02210

Local codes frequently require some minimum dis-
tance between sources of ignition (open flames,
sparking devices, elc.) and storage and unloading
operations. Signs prohibiting smoking should be
prominently displayed at the unloading stalion and at
all other sites whera methanol is handled or stored.
Tanks and transfer lines should bear permanant
markings to identlly the product, "METHANOL," and
its primary hazard, "FLAMMABLE."

Only approved electrical fixtures should be permitted
at the unloading station and all electrical lacilities in
the vicinity should confarm in design and instaliation
with the provisions in Article 500, and supplements,
pertinent to "Hazardous Locations: Class | Installa-
tions" in the National Electrical Coda?

Unloading operations should be periormed: only by reli-
able persons, properly instructed ang made responsi-
ble for careful compliance with applicable regulations.

Avold striking steel against steel. Use spark-resistant
tocls carelully, remembering that they reduce tha
hazard of striking a spark but do not eliminate il.

A sland-by plan should be available for handling leaks
and spills which might occur in the unloading area.

Unloading Tank Cars

Carelully inspect the car, especially for leaks before
any unloading. Tank car brakes must be set and wheels
blocked and caution signs placed during the unloading
oparation, Defails should be placed at least one car
length away from the tank car toward the open end(s) of
the siding unless the unloading location is protected by
aclosed and locked switch. Always identify the tank car
contents by checking car identification and/or sam-
pling before unioading.

The carrier tank musi be electrically grounded betore
any connaction or contact is made between the tank
and the unloading line. The tank car must be attended
throughout the entire unloading period and whenever
the carrier tank is connected to the plant unloading fine.
The unloading connections should be detached as
soon as unloading is completed. If it becomes neces-
sary to discontinue unloading for any reason, all con-
nections must be detached and all valves and other
openings must be sacurely closed.

When a tank car of Du Pont methanol is received, each
outlet should be inspe~ted to insure thal its shipping
sealisintact. If one of ine seals is broken or missing, this
tact should be reported immediately by talephone ta
the nearest sales offigg lisied on the back cover, who
will advise an the proper procedure for accepting or
returning the shipment.

Note alsowhether the tank car is equippad with heating
coils. (Occasionally, circumstances may require the
use of such a car.) If so, cautiously remove the caps 1o

9 Available a8 NFPA No. 70-1878 from National Fira Prateclion Association,
Boston, MA 02210,




make sure no coils ruptured In transit and contaminated
tha methanal. Check coll connactions 1o make sure no
methanol is leaking from them,

Belore opening tha dome or manway of a methanol tank
car, reliave any pressure bulld-up by opening the vent
(“air"} valve or raising the safety valve or cooling the
tank with water.

It a sample is desired, CAREFULLY open the dame ar
manway cover and lower a clean, dry, nanmetallic thief.
Close and sacure tha cavar as soon as tha sampla is
removed. Caution: Avoid "dropping” cover. 1t might
generate & spark.

Connect the vent valve on the tank car with the storage
tank vent line for closed loop unloading, refer to Figure
5. [fthislsimpractical, attach a flamearrester to the tank
car vent, Then attach the unioading line lo the tank car
eduction valve and start unloading.

Pumping is the preferred methed for unloading meth-
anol from tank cars. Where a suctian lift is required,
gither a self-priming pump or a vacuum pump capa-
ble of puliing the mathanol up to the unloading pump
should be used. Unloading pumps ¢an be valved
and piped to act as handling pumps after unloading.

When the self-priming pump has unloaded the tank car
and cleared the methanol line, closa the eduction-
ling valve and detach the unloading line.

To hottom unload, where regulations permit, first oper-
ata the valve rod handle or control in the dome several
times to see that the outiet valve in the boltomof the tank
is on its seat balore the valve cap is removed. Attach
the unloading line to the bottor valve of the tank car. Be
sure all joints are tight. Mount the tank carand open the
cutlet valve in bottom of tank. Then open the botiom
valve, siart the pump and unlpad the methanol.

AIR PRESSURE MUST NEVER BE USED TO UNLOAD
METHANOL OR OTHER FLAMMABLE LIQUIDS. Nitro-
gen pressure unioading is sormetimes used but is not rec-
ommended because of the difficulty in controliing leaks.

When unloading is complete and the pump has been
stopped, the unloading and vent valves are closed
and the respective lines disconnected, The valve as-
sembly cover is closed and the "Flammable” placards
removed, replacad, or covered by “Empty Flammable”
placards as described in DOT regulations. Make sure
that all parts originally on the car have been restored to
thair respeclive positions belora releasing it.

Unloading Tank Trucks

Carefully inspect the tank truck, especially for leaks
belare any unloading. Tank trucks used to transport
Du Pont methanol normally carry their own unloading
pump and a 25-foot length of 2-inch corrugaled stain-
less steel or conductive metal-reinforced neoprane
hose, unless the order specifies anather length (up to
50 feal). Under ao circumstances use air to unload. A
llame arrester protects the carrier tank safety vent. If
closed loop venting is used, the custorner must supply
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fittings for the truck cargo tank including an adequate
vacuum breaker. See Figure 4.

Always identify tank truck contents by checking the bill
of lading and/or sampling before unloading. To avoid
unloading methanol ar other bulk liquid commodity intc
the wrong lank, OSHA recommends that lines/tanks be
labeled with commodity names and racaiving connec-
tions ba made only by assigned and trained personnel.
Allowing truck drivers of bulk liquid tank trucks to per-
form unioading without supervision by the recelving
location is unacceptable.

Tank trucks carrying mathanol should be promptly and
adequately grounded upen arrival at loading and un-
loading statlons or racks. The trucks should be kept &1
ground potential while stationary o avoid the danger
of a static electrical spark. The truck driver should be
shown the location of the nearest safety shower.

Tank truck brakes must be set and wheels blocked
during the unloading operation. The motor and electri-
cal system of the truck must be shuit off unless needed
to operate the pump on the truck. The tank truck must
be atlended throughout the entire unioading period
and whenever the carrler tank is connected to the plant
unloading line. The unioading connections should be
detached as soon as unloading is completed. If it be-
comes necessary to discontinue unloading far any rea-
son, 8l connections must be detached and all valves
and other openings must be securely closed.

The tank truck driver is responsible for seeing that the
carriar tank is (1) level, (2) properly joined to the ground
connections and (3) vented to reliave intemal prassure.
A sample of the tank cantents, if required, shoutd be
taken with a clean, dry thiel. Then, the driver will pre-
pare the tank for unloading.

Plant personnel are responsible for making certain the
storage tank can take the entire delivery {also checked
by the driver), the statutory regulations and safety pre-
cautions are observed, the ground connection sup-
plied is functional and that the proper plant recelving
line is securely attached to the truck unloading hose
before the valve is ppenad.

When the unloading is complete, the truck d-iver will
disconnect the truck unloading line from the piant re-
ceiving line and will ready the truck for departire. Spllis
rasulting from the detachment of methanel lines should
be handled per "Waste Disposal” section.

Repacking Bulk Methanol

Direct drumming from a delivering carrier is hazardous
and should be done only in facilities inspected and
approved by a Du Pont represeniative. '

Where bulk methanol is to be repacked by drawoft
frorn a storage tank, a permanently installed station
equipped with fixed piping and an accurate method of
measuring drum contents is necessary. All applicable
regulatory codes must be observed.




When repacking is lo lruck-mounted tanks or to lank
wagons, the simplest method of measuring is to weigh
the truck or the tank wagon before and after flling, If a
truck scale is not readily available, eithar a meter or a
separate weigh tank Is usad in the filling line to the
dalivery tank (truck-mounted ar wagon).

A centrifugal pump s recommended to transfer from
storage tank to drums at arate of about 25 gpmand ata
low pragsure. Drawolf siatlons are of two types: weigh-
ing and metering.

Figure 2 lllustrates equipment for weighing bulk
methanel into tared drums. A platform scale of 500-600
pounds capaclty is required. Sections of roller con-
~ veyor on lhe scale and adjacent to it will assist in
handiing the heavy filled drums. A suitable scrubber/
exhaust system; a source of dry nitrogen gas; and a
grounded pipe from the methanol source with a filter,
short conductive hose, and dip tube with suitable
spring-release valve complete the assembly. Ti 3 dip
tube should be spark-resistant and long enough to
reach the bottom of the drum. Electrically controlled
valves complying with NEC Clags | raquirements® are
available for automatically shutting off the liquid flow
when the drum reaches the desirad weight.

Meters are available as an altarnative method of mea-
suring methanol repacked into drums. The drumming
line comprises a grounded, wall-mounled displace-
ment meter, fllter. short conductive hose and spark-
resistant dip tube with suitable spring-release vaive.

Cartridge-type filters are usually preferred for drum-
filling operations. The use of a nylon cartridge which will
pass a maximum 10-micron particle will help maintain
the “as-manufactured" quality of the methanol.

The conductive hose can bs of 1-in. or 1¥-in. metal-
reinforced necprene with ground wire incorporated.
This ground wire should be checked at frequent reguiar
intervals. The aptimum flow rate for drum filling is about
26 gpm. High drum filling rates tend lo increase vapor
losses and lo result in some spllling and splashing.
Nozzles which autumaltically close when containers are
nearly filled should help control such spilis.

The hose should either be left full and blanked, or
carefully drained and dried alter each use. Stara the
hose so that open ends do not collect moisture and
dust. (Caution: Hoses left "full" should be so marked.
Leave 10% vapor space in the “full" hose to avoid
excessively high internal pressure in the event the
area warms up.)

The first step in repacking methanol is to check all
ground wires and make sure all equipment—inciuding
feed line, scaie, drum platform or conveyor—are prop-
erly grounded; that line connections are tight and
valves secure. All potential sources of sparks or flame
and all nonoperating personnel should be excluded

9Availabla as NFPA Mo, 70-197B from National Fira Prolection Associalion,
Boston, MA 02210

from the area in which the weighing or metaring station
is located. Farced venlifation must be operating.

The new emply drums should conform lo DOT require-
ments. They should be as cool as possible to minimize
vapor losses. The drums are arranged on the platlorm
or conveyor to facilitata filling. The bungs in the head of
the drum are removed and the drum interior is in-
spected (drum light) for cleantiness.

Purging the empty drum with dry nitrogen is recom-
mended to reduce the fire hazard during filling and to
minimize pick up of atmospharic moisture by the
methanot,

The purged drum is positioned for filling and ground
clamps are atlached to the drum chime as shown in
Figure 2. The spark-resistant dip tube is inserted
threugh the large bung hale and the drum is filled to the
desired weight, Bo'n bungs are replaced in the drum
head and fightened with a torgue wrench set for 7511-Ib.
The drum ground wire is transferred to the next empty
drum, which is gas-purged, filled, and closed in the
same way.

Whan all drums hava been filled and removed from the
packing station, the area is inspected to make sure all
valves are closed in the methano! feed line, all pumps
shut off, and all spiils cleangd up—this before shutting
off the lorced ventilation.

Containars of methanol should carry a label similar to
that shown in Figure 3 as well as a DOT FLAMMABLE
LIQUID label. Due care Is necessary to insure com-
pliance with all local ordinances controlling the han-
dling of flammable liquids.

Drums filled with methanol should be tightly closed and
stored in a cool place away from sources of ignition and
heat. Leaking drums should be removed promptly to
the outdoors or to an isolated, wall-ventilated area, and
the contents transferred to a sound drum, Flush the
leaker with water and steam it to remove all trace of
methanol vapor belore surapping. See "Waste Dis-
posal” section. )

Products containing methanol (especially consumer
praducts), their containers and thelr labels are subject
o government regulation.

Due to changing governmantal reguiations such as
those of the Department of Transportation, Department
of Labar, U.S. Environmental Protection Agency and -
the Food and Drug Administration, references hereln to
governmental requirements may be supercedad. You
should consult and foliow the current governmental
regulations, such as Mazard Classifications, Labeling,
Food Use Clearances, Worker Exposure Limitations
and Waste Disposal Procedures for the up-to-date
requirements for methanoi.

EQUIPMENT

Methano! can be handled in carbon steel. When it is
desirable to maintain the “as-manufactured" purity of
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methanol, the tank should be pickled, descaled, dried,
and methanol-flushed before use. The solvent action of
methano! will clean the tank well, but probably at the
expense of product quality.

Ceilings of tanks for methanol also require ¢leaning,
because methanol vapor condenses on the ceiling,
disgolves the impurities present, then falls back into the
liquid solvent. If extremely pure mathano! is required,
stainless stesl or glass-lined equipment will probably
be necessary. (Aluminum may form an oxide scale on
prolonged exposure to methanol.) Note: AVOID the use
of epoxy-lined equipment if you need to maintain the
"as-manufactured” purity of Du Pant methariol.

The capacity of the storage system should be about
1.5 times the maximu.n quantity normally orderad to
insure against running out of the methanol between
receipt of shipments. Serious rusting may occur if
the tank is drained dry. Avoid Installing too large a
storage system, however, to reslrict vapor losses. Vapor

losses induced by “thermal pumping” are directly
proparlional to the vapor space in a tank. Keeping
the tank full therefore minimizes vapor loss. Figures 4
& 5 show typical storage systems.

Storage Tank

Either horizontal or vertical tanks are suitable for pulk
storage of methanol, but vertical tanks are usually lass
expensivs to install, reguire a smaller area per gallon of
storage, and are less subject to inventory errars. The
tank must be liquid and vapor-tight and structurally
capable of supporting various forces applied to it. Tank
design pressures, positive and negative; should be
checked carefully. Large tanks designed with 3 in. to
§in. max. positive pressure and —1 in, to =3 in. max.
negative pressure require carefully selected conserva-
tion vents and a regular inspection program to assure
proper functioning.

Whether lacated indoors, outdoors, or underground,
the starage tank should be in a protected area and in




S PURET R N

R0 B e

FIGURE 3 SAMPLE LABEL (CHECK CURRENT REGULATIONS)
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T 15 UNLAWFUL TD USE THIS FLUID IN ANY ARTICLE OF FOOD,
BEVERAGE. OR MLDICINAL OR TOILET PREPARATION FOR HUMAN USE.

FLAMMABLE LIQUID

compliance wilh any local ordinances covering storage
a! lammable materials.!

A disadvantage of underground storage tanks is that
leaks are difficult 1o delect. Alsg, inslallation is mora
difficult when a tank goes underground because of the
measuras needed to prevent the tank from "floating”
and 1o protect it from lhe corrasive action of acidic
graund waters. An advantag~ of underground tanks is
that they eliminate the nsed igr dikes.

Mathancl has a low ireezing paint, —98C, (—144 F), but
a moderately high vapor pressure at ambient temper-
atura (258 mm Hg at 40 C (104 F). Very warm slorage
locations and heavy dirt or dark paint on aboveground
tanks increase solvent evaporation losses. An above-
ground storage tank should prefarably be protected by
a while alcohol-resistant finish.

Aboveground storage tanks should have both top
and bottom manhales. Other openings required are
a 2-inch, or larger, flanged bottam outlet and three
or four flanged top connections for fill/discharge dip
pipe, liquid level indicator, emergency relief vent, and
atmospheric, firescreen-protected or conservation-
lype vent, depending on the size of tank. Vent sizes

" must lake inlc account the pumping rates used to
" transter mathanal.

Blanketing of methanol slorage tanks with dry inert gas
is recommmended to minimize pick-up of moisture from

the air and to avoid the flammable methanol vapor-air -

11

mixture which is otherwise present in the free space of
tanks containing methangl. Refer to Finures 4 and 5.

Where sight glasses are preferred for level control, thg
leve! gauge connection will not be necessary. However,
suitable openings in the side of the tank must be pro-
vided for the sight glasses. (Sight glasses should be
protecied from accidental blows and fitted with self-
closing valves. A pressure-type valve with ball shut-ofl
is recommended.) Ladders and a safely platform
around the top openings are desired conveniences,
but not essential,

Underground storage tanks should have atop manhole
and flanged top connections for fill/discharge dip pipe,
liquid level gauge, and vent. The emergency vent can
usually be mounted an the manhole cover. If a sub-
merged pump is lo be used, the tank will also require
& flanged 1op nozzle large encugh to accommadate
the pump. Spscial provision lor complete drainage of
the tank prior 1o cleanout is necessary in case of acci-
dental contamination.

Tank Foundation

The normal load to be supportad by a tank foundation is
the tank wsight plus 6.6 pounds per gallon for methanol
(specific gravity at 20 C, 0.791; density, 49 4 Ib/cu ft)»

'Sae also MFPA No. 30, “Flammabie and Combustible Liquids Code™ (1977)
and QSHA Regulalion 23 CFR 1910-106.

211 1he iank s to bahydrostatically lested belare use, the loundation will nead
to suppor the lank waight plus 8.3 pounds per gallon lor waler (specilic
gravity at 20 C. 0.998; densily, §2.3 Ibrou It}
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TYPICAL TANK TRUCK UNLOADING AND STORAGE SYSTEM
FIGURE 4 FOR METHANOL
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FIGURE 5

TYPICAL TAHK CAR UNLOADING AND STORAGE SYSTEM
FOR METHANOL
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Connections to the tank must ba sufficientiy flexible to
permit a slight setling of the tank without thelr breaking.

In designing the tank foundation, as in designing the
tank ltself, the local climate may maks it necessary to
Include safety factors for snow loads, wind logds,
floods, rtc. The foundation of aboveground tanks
should be surroundied by a dike to prevent uncontrolled
apread of tha contents In case of avarfilling, line break-
age, or rupture from fire or explosion.

A vertical storage tank can be set on a concreta pad
of appropriate size, or on an olled sand pad, Usually
the concrete floors in existing bulldings are not strong
enough to support & mathanol siorage tank. Whether
placed on a concrete or a sand pad, the oulsida of
tha bottom of the tank sheuld be coalsd with asphalt
and tha tank caulked around the edge to pravent rust-
ing of the boltom of the tank.

Undarground tanks buried in filled areas are installed
on concrete saddles or sirapped to a concrete founda-
tion; In other areas thay are usuaily embedded In sand.
An impraperly supported tank is dangerous and sub-
ject to leaks. Competent advice should always be ob-
tained on the design of the foundation and supports.

Pipes, Fittings, and Valves

Dip piping on the fill/dischargs line should run close to
the interlor wall and extend t¢ within 4 inches of the
bottom of the storage tank, This helps avoid splashing
or Iree fall of the methancl and so minimizes the
build-up of static electricily. The dip pipe should be
braced to prevent whiplashing. A vapor bleed hole
should be drilled in the line within the tank at & point
near the top of the tank wall and facing the wall. The
blesed hole acts as a siphon break in the event of line
breakage. Where dip piping is impractical, as in large
or tall tanks, the methanol should go in and out the
bottom with sultable line checks and internal tank
check valvas installed to prevenl accidental dlscharge
of contents.

Welded flange joints or screwed flanges seaied with a
thread sealant tape of TEFLON®* TFE flucracarbon resin
are preferred for pipe connections, because methanal
quickly leaches out ordinary pipe dopes, aliowing Igaks
to develop at the fittings. ASTM sper\:ﬁl{icaﬂon AS3
Schedule 40 pipe (seamiess preferred), with gasketsd
flanges whare necessary, is satisfactory. (The usual as-
bestos service sheet gasketing Is normally adequate.)
A suitable alternate is extra heavy (Schedule 80) pipe
and 3 000-Ib screwed, forged stee! fittings assembled
without pipe dope and backwelded as necessary
to eliminate leaks. Care must be taken to remove all
oil from fittings and plpe prior to assembly to parmit
backweiding.

The drip collection funne! at a drum-loading staticn
should be protected by a flash screen, to minimize the
chance of a flashback from the systam.

All underground piping should be weided and heavily
coated with asphalt or wrapped with adhesive plastic

~ 1ape to prevent comrosion.
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Bafge lines are often 12 in. ar more In dlameter and, on
prolonged axposure to the direct rays of the sun, may

.sulfer from blown line gaskets and valve packing as a

result of methancl expansion. Examine thove sections
of the line where methanol may be confinac! between
twa valves and determine whether means for pressure
relief is necessary. (Sea Tablse |, Coeflicient of Tharmal
Expanslon,) Installing a relief valve which dis;harges to
g safe place is often a practical solution.

Carbon steel valves have given good service on bulk
storage systems and methanol transfer lines. Whare
complete freedom from iran pick-up is necessary,
ragular design bronze or bronze-trimmed iron valvas
should be used.

Pump

Carbon steal, centrifugal pumps with bronze lmpellers
are commonly usad in methanol transfar service.
Squared braid-over-braid asbestos packing or suitable
mechanical seals ¢an be used for shaft seals.

Positiva displacement pumps may be used and should
be equipped with a spring-loaded bypass valve to pre-
vanl pipe or pump damage in case a discharge-line
valve is closed while the pump is operating. It is desir-
able to rnaintain a positive head on the pump suction
line at all timeas.

Reliet Venis

Dry irert gas blanketing of methanal storage tanks is
recommended. Also storage tanks require protection
frorn prassura or vaguum buildup as liquid s withdrawn
or added and as atmospheric conditions change. A
conservation-type salety vent with flame arrester is
racommended for methanol tanks. In addition, an
emergency relief vent should be installed on the tank
roof or top manhole cover.

All vents should be inspected at least once a year to
make sure they are functioning properly. Local vapor
emission conlrol reguations must be satisfied in de-
signing the venting system.

Liquid Level Indicator

The methanol level in a storage tank can be determined
by means of a float-type, liquid level indicator, a pro-
tected gauge glass, or a manomeler- or differential
pressure-type level gauge. Unless constructed of a
nonsparking material, measuring rads should not be
used to gauge a storage tank containing a flammakble
liguid. The float-type liquid leve! indicator with tape is
perhaps most common.

Testing

A bulk storage system, including tank and ali piping,
should be tested hydrostatically for leaxs before any
methanol is put into it. Care is necessary to dry the
testad tank and piping thoroughly bafore charging with
melhanol, to preserve product purity.

*Rep. U.S. Pal, & Tm. Olt.. DuPant Co.
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Fedaral, Stats and local government regulations must
be followed when disposing of methanol and.cthar
toxic or flammable wastes to the ground, 1o streams, to
municipal waste-lreatment plants and o the atmo-
sphere. These regulations establish quantity limits for
disposal and provide for fines if limits are exceeded,
Facllities must be provided to control, ¢ollect and hold
accidantal spilis for disposal and recovery and avold
methanol entering streams or sewers in an unaccepl-
able manner.

Methano! may be disposed by depositing in a regu-
lated hazardous material landilll, by Incineration, or by
treatment in a properly designad bio oxidatlon system.

Waste mixtures containing methano! should never drain
to systems such as sewars, where methanu! vapor
might form a flammale!e or explosive mixture andignite,
See Section on Fire Hazards.

The potential adverse effect of mixing wastes should be
considered, especlally where a contract operatoris used,

When only clean, dry methanol is stored in a tank,
maintenance cleaning of the tank should be unnec-
essary. However, if cleaning or repalr is necessary,
all traces of methanoal liquid and vapor must first be
removed from the storage system—the taak, pipe-
lines, pump and assaciated equipment. The entire
system is then rinsed thoroughly by flling It with
water and dumplng, at least four imes. See “"Waste
Disposal” section.

Finally, the entire systam is purged with air. The atmo-
sphere within the tank and in its vicinity should be
checked with an explosimeter to insure the absence
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of explosive mixlures whenever welding or other poten-

lial spark-producing operation (eg wira brushing): .

Is necessary.

The tank should ba cleaned from the outsida whenavar
possible. The flammability hazard must be recognized
by warkers atmanholes, aventhoughnotenteringthetank.

Ifentry is required, the following additional precautions
should be taken befara enyone enters the lank:

"1, Obtain work permite nuthorized by supervision.

2. Disconnect and can all pipelines to or from tank.

3. Provide a posilive ar< continuous flow of frash air
through the tank,

4. Test oxygen level of air in tank and assure a safe
lavel.

Recheck tank atmosphara with an explosimster (o
makea certain no flammable mixture Is present and
analyze airin tank to be sure It contains lessthan 200
parts per million methano! vepor.

Attach salety rope and wrist straps to anyone enter-
ing the tank. The other end of the rope should be
constantly tended by 8 man outside the tank who
should kesp the man In the tank under canstant
observation, There should also be adequate help
nearby to assist in draw:ng the man from the tank,
if necessary,

7. Do not use electric power tools, including 110V
lights, inside tanks without specialized protection
against electric shock. Battery powered equipment
(12 velt maximum) is preferred.

w
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Below is a partial list of suppliers of materials for use

_with methanol. The list is intended only to suggest
sourcas of supply. Itis not lo ba considered complete or
implying that there are no other manufacturers supply-
ing suitable materials.

Combustible Gas Analyzars
Mine Safety Appliances Co,
608 Pann Canter Blvd.
Pittsburgh PA 15235

Scott Aviation Corp.
Fira/Safety Products
Lancaster NY 14086

Filters, Cartridge-type
Commercial Fllters Div.
The Carborundum Co.
St. Road 32 West
Lebanon IN 46052

AMF Cuno Division
American Machine & Foundry Go,
Meriden CT 06450

Fire Extinguishing Chemicals

The Ansul Company
Marinette Wi 54143

Naticnal Foam System, Inc.
150 Gordon Drive
Llonville PA 19353

Qaskets & Packings
Tha Anchor Packing Co.
One Buttonwood Sq.
Philadslpnia PA 19130

Garlock, Inc.
402 Main St.
Paimyra NY 14522

Gauntlets (Rubber)

B.F. Goodrich Induslrial Producls Co.
500 So. Main Street

Akron OH 44318

Edmuont-Wlison Div,

Becton, Dickinson and Company
1200 Gearlisld Ave., S.W.

Canton OH 44706

Goggles, Safety
American Optical Co.

Safety Products Division
Southbridge MA 01550

Bausch & Lomb
Rochaster NY 14502

Mine Safaty Anpliance Co.
608 Penn Center Bivd.

- Pillsburgh PA 15235
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Hose, Conductive
Goodall Rubbar Company
425 Whitehead Road
Trerlon NJ 08804

Liguld Leve! Indicators
Mariam Instrumant Co
10920 Madlison Avenue
Claveland OH 44192

Meters

Keene Corporation
Fluid Hangling Div,
P.Q, Box 250
Greeneville TN 37743

Neptuna Meter Company
Liquid Meter Division
47-25 34th Street

Long Island City NY 11101

Pumps

The Duriron Company, Inc.
3480 So. Didle Ave.
Kettering OH 45439

Goulds Pumps, Inc.
Seneca Falla NY 13148

Worlhington Corporalion
Harrison NJ 07029
Scales

Toledo Scale & Syslams Co.
5225 Telegraph Road

_ Tolado COH 43612

Howe Fichardson Scale Ca.
680 Van: Houten Ave.
Ciifton Mg 07015

Sight Flow Indicators
Jacoby-Tarbox Corp.

818 Nepperhan Ave.
Youkers NY 10703

Tank Gauges {Sight)
Jerguson Gage and Vaive Co,
15 Adams St

Buriington MA 01303

Penberthy Division
Houdaillle Inclustries
P.C. Box 112
Prophetsiown i 61277

Valvas

Jarnesbury

640 Lincoln Street
Worcester MA 01605

Henry Vogt Machine Co,
F.O. Box 1918
Louisville KY 40201

Vents

The Johnston & Jennings Co., Div.
Patlibone Mulliken Corp.

4700 W, Divisian St.

Chicago IL 608651

The Prolectoseal Co.
225 Fosler Ave.
Bensanville IL 50106

[ R
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PERCENT METHANOL IN VAPOR AT BOILING POINT (@ 760 mm Hg)

METHANOL-WATER SYSTEMS

FIGURE 8
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TOTAL PRESSURE OF METHANOL-WATER MIXTURES AT VARIOUS
FIGURE 11 TEMPERATURES
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FIGURE 12 DENSITY OF METHANOL-WATER SYSTEMS
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