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Ernst Ziindel is in there somewhere . . .

.. . but why are the media trying to hide him?

Almost hidden behind this battery of television cameras, microphones and jostling media people is the man in the eye of the storm about
Auschwitz: Ernst Ziindel.

After distributing a publication in Canada which disputed the commonly accepted “Holocaust’’ story, he was, al the instigation of a
~ powerful lobby, prosecuted for distributing ‘‘false information”. After a mis-trial and a re-trial he is now awaiting the outcome of an
- Appeal 10 Canada’s highest court.

It was this attempt to stifle Mr. Ziindel’s sincerely-held point of view that led to his defence team securing the services of Fred Leuchter
Associates — the U.S. gas chamber expertis.

Fred Leuchter and his team of fellow engineers and scientists went 10 Auschwitz and other Nazi concentration camps in Poland where
allegedly millions of Jews and others were gassed 10 death and examined the "gas chambers”, taking samples for forensic analysis. They
also examined the adjacent crematoria and locations where allegedly pits were dug and used as “overspill” cremation sites. They took
meticulous written, graphical, photographic and video records of their examinations.

The outcome of all this work and of the subsequent forensic analysis of the samples led 10 stunning testimony in open court by Fred
Leuchter on behalf of Ernst Ziindel .. . and it also led to the appearance of this publication: The Leuchter Report.

The prosecution of Ernst Zindel is causing a sensation in Canada and the proceedings were attended by numerous international press
representatives. Yet almost nothing about the case has appeared - has been allowed 1o appear - in the press and broadcasting media
outside Canada. In particular, a complete media blackout has been perpetrated against the impartial, scientific - but utterly devastating
_ evidence of Fred Leuchter.

Why have the representatives of the media of the Western World (who like to pose as «“fearless investigators”, «“exposers of the truth”,

“champions of the public’s right-to-know”, etc.) been enjoined in what can only be described as a conspiracy of silence? What are they
afraid of?

The lid cannot be kept on the facts for much longer as copies of this edition of The Leuchter Report are being distributed, free, not Just to
all media newsdesks, Members of Parliament and the like, but to the heads of the History, Chemistry, Physics and Engineering
departments, the Jibraries and junior common rooms of every university in the United Kingdom.
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OUR FRONT COVER PICTURES: Bottom left: Auschwitz the end of the line.
Top left: The author, Fred Leuchter. ) .
Top right: Fred Leuchter and assistants take forensic samples from walls Bottom right: A';‘ ‘;C“‘“l fumigating 7:’,“’"”" where Zyklon B was use
of “gas chambers’ in AusChwitz. to delouse inmates clothing.
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FOREWORD
by
David Irving

UNLIKE THE WRITING OF HISTORY, chemistry is an
exact science. Old fashioned historians have always
conducted endless learned debates about meanings and
interpretations, and the more indolent among them have
developed a subsidiary Black Art of “‘reading between
the lines”’, as a substitute for wading into the archives of
World War 11 documents which are now available in
embarragssing abundance.

Recently, however, the more daring modern
historians have begun using the tools of forensic science
__ carbon-dating, gas chromatography, and simple ink-
aging tests ' to examine, and
not infrequently dispel, some of
the more tenaciously held myths
of the twentieth century.

Sometimes the public is
receptive to the results,
sometimes not. The negative
result of the laboratory analysis
of the ancient Shroud of Turin is
one example: it is not a
deliberate fake, perhaps, but nor
was it nearly as old as the priests
would have had centuries of
gullible tourists believe.

It is unlikely that the world’s
public will be as receptive, yet, 10
the results of the professional and
dispassionate chemical
examination of the remains of the
wartime Auschwitz concentration
camp which is at the centre of
this report.

Nobody likes to be swindled,
still less where considerable sums

. Hamburg

1983.

And yet 1 have to admit that it would never have
occurred to me to subject the actual fabric of the
Auschwitz concentration camp and its “‘gas chambers”
_ the holiest shrines of this new Twentieth Century
religion — to chemical tests to see if there was any
trace of cyanide compounds in the walls.

The truly astounding results are as set out in this
report: while significant quantities of cyanide
compounds were found in the small de-lousing facilities
of the camp where the proprietory (and lethal) Zyklon
B compound was used, as all are
agreed, to disinfect the plague-
ridden clothing of all persons
entering these brutal slave-labour

DAVID IRVING
Author of Hitler's War, Churchill’s War, Goering
and a score of other aut
Third Reich, published

horitative works on the
by Macmillan Ltd. and
Hutchinson Ltd., London.

rrrrrrr . camps, no significant trace
whatsoever was found in the
buildings which international
opinion — for it is not more than
that — has always labelled as
the camp’s infamous gas
chambers. Nor, as the report’s
gruesomely expert author makes
plain, could the design and'
construction of those buildings
have made their use as mass gas-
chambers feasible under any
circumstances. .

For myself, shown this
evidence for the first time when
called as an expert witness at the
Ziindel trial in Toronto in April
1988, the laboratory reports were
shattering. There could be no
doubt as to their integrity. I

of money are involved. (Since
1949 the State of Israel has received over 90 billion
Deutschmarks in voluntary reparations from West
Germany, essentially in atonement for the “gas
chambers of Auschwitz”".) And this myth will not die
easily: Too many hundreds of millions of honest,
intelligent people have been duped by the well-financed
and brilliantly successful postwar publicity campaign
which followed on from the original ingenious plan of
the British Psychological Warfare Executive (PWE) in
1942 to spread to the world the propaganda story that
the Germans were ys..g “'£as chambers” to kill millions
of Jews and other “undesirables”.

As late as. \ygu‘q 41943 the head of the PWE
minuted the Cabrztysecretly that despite the stories
they were putting out, there was not the slightest
e;"(jence that such contraptions existed, and he.
continued with a warning that stories from Jewish
sources in this connection were particularly suspecl.

As a historian [ have, on occasion, had recourse 1o
fraud laboratories 10 test controversial documents for
their authenticity. In the late 1960s I discarded certain
diaries of Vice Admiral Wilhelm Canaris, offered to
myself and the publishers William Collins Ltd., since
Messrs. Hehner & Cox Lud. of the City of London
advised me that the ink used for one signature did not
exist during the war yedrs. 11 was I who exposed the
“Hitler Diaries” as fakes, al Der Stern’s famous
international press conference in Hamburg in April

myself would, admittedly, have
preferred to see more rigorous methods used in
identifying and certifying the samples taken for
analysis, but 1 accept without reservation the difficulties
that the examining team faced on location in what is
now Poland: chiselling out the samples from the
hallowed site under the very noses of the new camp
guards. The video tapes made simultaneously by the
team — which I have studied — provide compelling
visual evidence of the scrupulous methods that they
used. ’

Until the end of this tragic century there will
always be incorrigible historians, statesmen, and
publicists who are content to believe, or have no
economically viable alternative but to believe, that the
Nazis used “‘gas chambers” at Auschwitz to kill human
beings. But it is now up 10 them to explain to me as an
intelligent and critical student of modern history why
there is no significant trace of any cyanide compound in
the building which they have always identified as the

former gas chambers.

Forensic chemistry is, I repeat, an exacl science.
The ball is in their court.

David Irving

London, W.1 May 198

(¢) David Irving 1989
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INTRODUCING
FRED LEUCHTER

Fred A. Leuchter

Fred A. Leuchter, 45, is an engineer living in Boston, Massa-
‘husetts, who specialises in the design and fabrication of
execution hardware used in prisons throughout the United
States. One of his major projects was the design of a new gas
chamber at the Missouri State Penitentiary at Jefferson(City.

In January of 1988, I was in Toronto, Canada, assisting in
the defence of Mr. Ernst Zundel, a German-Canadian who was
on trial for spreading false news by publishing Did Six Million
Really Die?, a booklet which challenged the prevailing view that
six million Jews were killed by the Nazis during World War II,
primarily through the use of gas chambers using hydrocyanic
gas (Zyklon B gas).

Ernst Ziindel had been previously tried on the same charge
in 1985. The trial lasted seven weeks and ended witha convic-
tion and a sentence of fifteen months imprisonment. In Jan-
uary 1987, the Ontario Court of Appeal overturned the judge-
ment because of grave errors in law and ordered that a new trial
be held. The retrial began on January 18, 1988 and at the time of
this writing it is still proceeding.

My initial conversations with Fred Leuchter took place in
Boston on 3rd and 4th of February, 1988. 1 was impressed with
the conciseness of his answers tomy questions and by his ability
to explain every detail of gassing procedures. He confirmed to
me the partic{llarly dangerous nature of an execution by hydro-
cyanic gas. :

Executions using this gas were carried out for the first time in
the United States in 1924, but as late as 1988 major difficulties
still existed in the construction of execution gas chambers,
including the problem of leakage. I noticed that Fred Leuchter
did not question the standard rotion of the ‘Holocaust’.

. After my return from Boston to Toronto and after I had
reported to Ernst Ziindel on my discussions with Fred
Leuchter, Mr. Ziindel decided to ask the latter to prepare an
expert opinion on the alleged gas chambers in Auschwitz,
Birkenau and Majdanek.

Mr. Leuchter accepted the assignment after a weekend at
Toronto reviewing wartime aerial photographs of the camps,
plans of the crematoriums and alleged gas chambers, docu-
ments of Zyklon B dnd slides taken of the sites in the 1970’s by
the Swedish researcher Ditlieb Felderer. .

On February 24, 1988, Mr. Leuchter left for Poland together
with his wife Carolyn, his draftsman Howard Miller,
cinematographer Jurgen Neumann, and Polish interpreter
Theodor Rudolph. They returned eight days later on March
3rd.

Upon return, Fred Leuchter wrote his report of 192 pages
including appendices. His conclusions were clear: the evidence
was overwhelming that there were no execution gas chambers at
Auschwitz, Birkenau and Majdanek and that the alleged gas
chambers at these sites could not have been, then or now, utilised
or seriously considered to function as execution gas chambers.

On 20th and 21st of April, 1988, he stood on the witness
stand in Toronto. At first he replied to questions put to him by
Mr. Ziindel’s defence lawyer, Douglas H. Christie, the latter
assisted by Keltie Zubko and Barbara Kulaszka. Mr. Leuchter
then faced cross-examination by the Crown Prosecutor, John
Pearson, an official who had been assisted throughout the trial
by another Crown Attorney, a law clerk and frequent consulta-
tions with Jewish advisors sitting immediately behind him in
the courtroom.

The examination and cross-examination took place in the
presence of a judge and an eleven-member jury. In the
courtroom, the atmosphere was one of extreme tension. I was
sitting besid¢ a number of Revisionist experts, including Dr.
William Lindsey, chief research chemist for Dupont Corpora-
tion before his retirement in 1985. Everyone in the courtroom,
regardless of their own personal viewpoints on the topic under
examination, were acutely aware, 1 think, of participatinginan
historical event. The myth of theigas chambers was ending.

The previous day, the director of the Missouri State
Penitentiary, Bill Armontrout, had given testimony explaining
the procedures and practical operation of a cyanide gas
chamber, Eor every attentive listener it was revealed that if it
was so difficult to.execute a-single person in this manner, then
the alleged execution of hundreds of thousands of persons by
the Germans using Zyklon B would equal the problem of trying
to square the circle.

Following Fred Leuchter on the witness stand came Dr.
James. Roth. Ph.D. (Cornell University), Manager of Alpha
Analytical Laboratories in Ashland, Massachusetts. Dr. Roth
reported on the analysis of the samples taken from the walls,
fioors, ceilings and other structures inside alleged gas chambers
of Auschwitz 1 and Birkenau. These tests revealed either no
detection of traces of cyanide or extremely low levels. The only
exception was the control sample number 32 taken from
Delousing Facility Number 1 at Birkenau. These results were
graphically produced 1n Appendix I of the Report and
displayed to the jury on an overhead projector. The difference
in detected cyanide betyeen the delousing facility on the one
hand and the -alleged gas chambers on the other, was
spectacular. The extremely low levels of cyanide found in some
crematoria was likely, in my opinion, to have resulted from
disinfection of the premises during the war.

1 think 1 was the first to point out that all studies of the
alleged German execution gas chambers using Zyklon B should
commence with a study of the American execution gas
chambers. As early as 1977, with.the help of an American
friend, Eugene C. Brugger, a lawyer nffew York City, I began
an inquiry into this area, During this fesearch, 1 obtained
information from six American penﬁeﬁlt@ar’ .s: those of San
Quentin, California; Jefferson City, Miss¢* i; Sante Fé, New
Mexico; Raleigh, North Carolina; Baltimore, Maryland; &~d
Florence, Arizona. 1 was forced to conclude at that time tH: .
only an expert in American gas chamber technology could
finally determine whether the alleged German execution gas
chambers were capable of having been used as described in
‘Holocaust’ literature. '

During the next several years, my articles on German gas
chambers always referred to the American gas chambers. These
articles included ‘The Rumour of Auschwitz or the Gas
Chamber Problem’, published on the 29th of December, 1978
in the French daily newspaper, Le Monde, and a long interview

7
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published in August, 1979 in the ltalian periodical Storia
lustrata. | visited the gas chamber in Baltimore, Maryland, in
September, 1979 and obtained eight photographs of the
chamber and additional documentation. Then, during a
meeting held in New York City under the chairmanship of Fritz
Berg, I showed the Gas Chamber Procedure Check Sheet of the
Baltimore penitentiary and discussed its implications.

In 1980, in the first issuc of the newly-created Journal of
Historical Review, 1 published an article entitled “The Mech-
anics of Gassing’, in which | described in some detail the gas
chamber procedures used-in the United States. In the same year
I published in Vérité historique ou vérité politique? theeight pho-
tographs of the Baltimore gas chamber. My video entitled The
Gas Chamber Problem, made in 1982, began with an analysis of
the American gas chambers. In 1983 I'prepared for the Institute
for Historical Review, Los Angeles, a book in English on the
Holocaust cOntroversy which was to include. for the first time,
a list of the questions put to the penitentiary wardens and their
answers. The book, however, was never published: on July 4,1984
— American Independence Day — the archives of the Institute
were destroyed by arson. This. fire, for allintents and purposes,
destroyed the financial viability of the Institute and a number of
projects, including that of my book, were abandoned.

The Holocaust has appeared to be a subject of enormous
proportion. But this “giant”, as Dr. Arthur Butz has pointed
out in Hoax of the Twentieth Century,isa giant with feet of clay.
To see the feet of clay, one need only go to Auschwitz Concen-
tration Camp in Poland. In the words of Dr. Wilhelm Stiglich:
‘“4he extermination thesis stands or falls with the allegation that
Auschwitz was a ‘death factory i

And for me, the whole mystery of Auschwitz is, in turn, con-
centrated on the 65 square metres of the alleged gas chamber of
Auschwitz 1 and on the 210 square metres of the alleged gas
chamber of Birkenau.

These 275 square metres should have been forensically ex-
amined immediately after the war by the Allies, but nosuch ex-
amination was ever carried out then or since. The Polish exam-
ining magistrate, Jan Sehn, ordered some forensic examina-
tions at Auschwitz but not of the alleged execution gas cham-
bers themselves.

Research by Revisionists has shown that the places alleged to
be execution gas chambers could not have been used forsuch a

8

purpose. Ditlieb Felderer published photographs indicating
the flimsy construction of vents and doors to the gas chambers
and the lack of prussian blue stain on the walls. I myself had dis-
covered in 1975 in the archives of the Auschwitz State Museum
(archives which are well guarded by the Communist officials)
the plans of these alleged gas chambers and was the {irst to
publish them in various books and articles.

These plans were also shown at the first convention of the
Institute for Historical Review in Los Angeles in 1979, when
Mr. Ziindel was present. In reality, these alleged gas chambers
had been mortuaries or, as indicated on the plans “Leichen-
halle” for Krema 1 (later transformed into an air raid shelter)
and “Leichenkeller” for Krema 1.

Nevertheless, in order to obtain an entirely scientific confir-
mation of what simple common sense compelled us to see and
what revisionist rescarch work and documents had revealed, it
was necessary to look foran American gas chamber specialist. |
desperately tried to find such a specialist, but frankly, I had
littic hope of finding a man who was not only an expertin gas
chainber technology, but also onc courageous enough to carry
out such an investigationina Communist country and to pub-
lish the results if ever they contirmed revisionist conclusions.
Fortunately, I was wrong.

Fred Leuchter was this specialist. He went to Poland, conduc-
ted the forensic examination, wrote his report and testified in a
Canadian court on behalf of Mr. Ziindel. In so doing he has
quietly entered history.

Fred Leuchter is a modest but quietly determined man who
speaks precisely. He would be an excellent professor and has
the real gift of making people understand the intricacies of any
difficult problem. When 1 asked him whether or not he was
afraid of any dangerous consequences, he replied: ““A factisa
fact”.

Upon reading the Leuchter Report, David lrving, the famous
British historian, said on April 22nd, 1988, during his
testimony in Toronto, that it was a ‘‘shattering” document
which would become essential for any future historian writing
on the Second World War.

Without Ernest Ziindel, almost nothing of what has now
transpired would have been conceivable. He sacrifices every-
thing in his search for historical accuracy and lives under ditfic-
ult conditions, facing influential and powerful enemies. The
pressure on him is permanent and takes the most unexpected —
and sometimes the most vicious — forms. He knows how to
analyse any given situation, to evaluate the ratios of forces, to
turn adversity into advantage. From all parts of the world he
attracts and mobilises highly competent people. He is a pro-
found man, a genius who combines common sense with a keen
understanding of people and situations.

He may once again go to prison for his research and beliefs
or be threatened with deportation. All this is possible. Any-
thing may happen when there is an intellectual crisis and a re-
alignment of historical concepts of such a dimension. Revision-
ism is the great intellectual adventure of the end of this century.
Whatever happens, Ernst Ziindel is already the victor. He is the
pacifist-activist who has achieved victory through the powers
of reason and persuasion.

Robert Faurisson
April 23, 1988 — Toronto

P.S.: Ernst Ziindel was found guilty by the jury on May 11, 1988
of knowingly spreading false news about the ‘Holocaust’. He
was sentenced to nine months’ imprisonment and granted bail
after signing a gag order, promising not to write ot speak about
the *Holocaust’ until the end of his appeal proceedings. He thus
joined ‘Galileo.
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THE LEUCHTER REPORT

Fred Leuchter of Fred Leuchter Associates

INTRODUCTION

In February of this year (1988), I was contacted by Dr. Robert
Faurisson for Mr. Ernst Ziindel and-askeéd to consider an ass-
ignment to investigate and forénsically evaluate the extant
crematoria and alleged exceution gas chambersoperated by the
Nazis in Poland and to render an engineering opinion as to
their feasibility and efficacy. After a meeting with Mr. Zindel,
defense lawyer Douglas H. Christic and staff members in which
the project was discussed I was told thatmy findings were to be
used in conjunction with the casc of ‘The Queen ~v- Ziindel,
then before the District Courtin Toronto. Understanding this,
it was determined that the investigation would include
Auschwitz, Birkenau and Majdanek (Lublin), and all associa-
ted crematoria and alleged exccution gas chambers. 1 accepted
the assignment and on February 25,1988, Iled a party of inves-
tigators to Poland. This party consisted of myself; my wife
Carolyn Leuchter; Mr. Howard Miller, draftsman; Mr. Jirgen
Neuntann, cinematographer; and Mr. Theodor Rudolf, Polish
interpreter. We returned on March 3, 1988, after inspecting all
the required facilitics at Auschwitz, Birkenau and Majdanek.
This report and my findings are resultant to
investigations conducted in Poland.

PURPOSE

The purpose of this report and the investigation upon which it is
based is to determine whether the alleged execution gas chambers
and crematory facilities at three (3) sites in Poland, namely:
Auschwitz, Birkenau and Majdanck, could have operated in the
manner ascribed them in Holocaust literature.

those

This purpose includes the investigation and inspection of the
physical facilities, design of these facilities, and a description of
the procedures atilized at these facilities with an eye to deter-
mining the quantitics of gay utilized, the times involved in these
usagees (1.c. execution and ventilation times), the physical sizes
of the chambers relative 1o the inclusion of occupants and the
procedures wnd times involved in handling and cremalting corpses
with the intent of determining the veracity and credibility of
unsubstantiated operational reports. _

This purpose does not include a determination of any num-
bers of persons who died or werce Killed by mcans other than
gassing or as 1o whether an actual Holocaust occurred.
Further, itismotthe intent of this author to redefine the Holo-
caust in historical terms, but simply 1o supply scientific evi-
dene and information obtained at the actual sites and to ren-
dér an opinion based onall the available scientfic, enginecring
and quantitative data as to the purpose and usages of the all-
eged exccution gas chambers and crematory facilities at the
imvestigated locations.

BACKGROUND

The principal investigator 4nd author of this report is a specialist
on design and fabrication of exccution hardware and specifically
has worked on and designed hardware in the United States used in
the cxecution of persons by means of hydrogen cyanide gas.

The investigator has inspected the facilities at Auschwitz,
Birkenau and Majdanek, made measurcments, taken forensic
samples, reviewed design and procedural literature on
DEGESCH delousing chambers and procedures, Zyklon B gas
and materials on execution procedures. Much of the reviewed
material was literature purchased and viewed at the sites in
Poland, including copies of original drawings of Kremas I, 11,
1L, 1V and V.

SCOPE

The scope of this report includes a physical inspection and
quantitative data obtained at Auschwitz, Birkenau and
Majdanck, literature supplied by the officials at the three (3)
muscum sites, blueprint copies of Kremas [0, I IV, and \%
obtained at the muscums, material relative to DEGESCH de-
lousing chambers and facilities (including equipment and pro-
cedures utilized with Zyklon B gas), a description of operation-
al procedures at the facilitics in question and forensic samples
taken at the Kremas investigated.

Additionally, data on the design of U.S. gas chambers and
operational procedures coming from the investigator's own
personal knowledge and work in the field; as wellas an investig-
ation of U.S. crematories and procedures, were utilized in the
production of this report.

Utilizing all of the above data, the investigator has limited
the focus of this study to a deterniination of:

(A) The capability of the alleged execution gas chambers to have
accomplished the mass murder of human beings by use of Zyklon
B gas in Auschwitz I and Birkenau and carbon monoxide and/ 0y
Zyklon B gas in Majdanek; ‘

(B) The capability of the investigated kremas to have accom
plished the alleged number of human cremations in the allege
time period. .

C
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SYNOPSIS
AND
FINDINGS

After study of available literature, examination and evaluation
of the existing facilities at Auschwitz, Birkenau and Majdanek,
with expert knowledge of the design criteria for gas chamber
operation, an investigation of crematory technology and an
inspection of modern crematories, the author finds no evidence
that any of the facilities normally alleged to be execution gas
chambers were ever used as such and finds, further, that because
of the design and fabrication of these facilities, they could not
have been utilized for execution gas chambers.

Additionally, an evaluation of the crematory facilities pro-
duces conclusive evidence that contradicts the alleged volume of
corpses cremated in the generally alleged time frame.

It is therefore the best engineering opinion of the author that
none of the facilities examined were ever utilized for the execution
of human beings and that the crematories could never have
supported the alleged work-load attributed to them.

METHODOLOGY

The procedures involved in the study and forensic analysis
which resulted in the report were as follows:

1. A general background study of the available material.

2. An on-site inspection and forensic examination of the
facilities in question which included the taking of physical data
(measurements and construction information)and a consid-
ered removal of physical sample material (brick and mortar)
which was returned to the United States for chemical analysis.

3. A consideration of recorded visual (on-site) logistic
data.

4. A compilation of the acquired data.

5. An analysis of the acquired information and comparis-
on of this information with known and proven design, proced-
ural and logistic information and requirements for the design,
fabrication and operation of actual gas chambers and crema-
tories.

6. A consideration of the chemical analysis of the materials
acquired on-site.

7. Conclusions based on the acquired evidence.

USE OF HCN
AND ZYKLON'B
AS A FUMIGANT

Hydrogen cyanide gas (HCN or hydrocyanic acid) has been
utilized as a fumigant since before WWI. It has been uscd side-
by-side with steam and hot air and during WWII with D.D.T.
by the United States and its Allies.

HCN is generally manufactured by a chemical reaction of
sodium cyanide with dilute sulfuric acid. The chemical reaction
results in HCN being given off into the air with a remainder of
prussic acid (hydrocyanic acid). This reaction is normally con-
tained in a ceramic crock pot.

10

This procedure has been utilized for pest and vermin control
on ships, in buildings and in specially designed chambers and
structures. Special design and handling considerations must be
followed to ensure the safety of users (technicians). Hydrogen
cyanide is one of the most powerful and dangerous of all fumig-
ation chemicals. Buildings especially constructed or modified
for this purpose were used by all militaries and health organiza-
tions throughout the world. HCN has been used everywhere for
disease control; specifically for plague and typhus — i.e. rat,
flea and lice control. Special chambers were used since WWIin
Europe before and during WWII and much earlier by the
United States Immigration Service at Ellis Island, New York
harbor. Many of these fumigation chambers were made for
DEGESCH, a German firm located in Frankfurt-am-Main,
Germany. During the war, DEGESCH supervised the distribu-
tion of Zyklon B. DEGESCH presently manufactures HCN.

Zyklon B was a special commercial preparation containing
hydrocyanic acid. The name ‘Zyklon B’ wasitselfa trade name.
HCN was prepared at the factory and delivered in a form where
the HCN was absorbed ina porous carrier, either wood pulp or
diatomaceous earth (chalk). It was supplied either in discoids
of snippets and pellets. The preparation was sealed in an air-
tight can which required a special can opener. In this form the
HCN/Zyklon B was much safer and easier to handle. The
resultant Zyklon B gas was HCN. The discoids, snippets or
pellets had to be spread on the floor of the area to be fumigated
or utilized in a chamber which circulated and heated the air
within the chamber in excess of 78-3°F (25-7°C).If used in
buildings, ships or tents to fumigate trees and produce, thearea
must be heated to an-excess of 78-3°F temperature, the boiling
point of HCN. Failure to do this will result in a much longer
time to complete the fumigation. Fumigation takes a minimum
of 24 to 48 hours.

After fumigation, the ventilation of the area must take a min-
imum of of 10 hours, depending on the location (and volume),
and longer if the building has no windows or exhaust fans. The
fumnigated area must then be chemically tested for the presence
of gas before entering. Gas masks are sometimes used, but are
not safe and should not be used for more than 10 (ten) minutes.
A complete chemical suit must be worn to prevent skin
poisoning. The warmer the temperature and the drier the loca-
tion, the faster and safer the handling will be.

The specifications for the gas are found on Table 1.

DESIGN CRITERIA
FOR A
FUMIGATION FACILITY

A fumigation facility, whether a building or a chamber, must
adhere to the same basic requirerhents. It must be sealable,
heatable, have both circulation and exhaust capability for the
air, must have a sufficiently high chimney-stack for the exhaust
(at least 40 feet) or an incinerator for the exhaust and a means
for distribution of the gas evenly (likewise Zyklon B material).
First, if a chamber is used todayitmustbe a welded and press:
ure-tested vessel coated with an inert (epoxy) paint or stainles:
steel or plastic (PVC). The doors must be gasketed with ar
HON resistant material (pickled asbestos, neoprene or Teflon)
{2 building, it must be of brick or stone and coated both insid
and out with aninert (epoxy) paint or pitch, tar or asphalt. Th
doors and windows must be gasketed or sealed with a rubbe

ized or pitched canvas and sealed with neoprene sealant or tar
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Table |
(Specifications tor HCN)

Name:

Bolling point:
Specific gravity:
vapor density:
Melting point:
Vapor pressure:
Solubility in water:

HCN, hydrocyanic acid; prussic acid
25.7°C{78.3°F at 760 mm Hg

0.69 at 18°C/64°F

0.947 (air=1)

-13.2°C/8.2°F

750mm Hg at 25°C/77°F 1200mm Hg at 38°C/100°F
100%

Appearance: clear

Color: stightly biuish

Odor: pitter almond, very mild, non-irntating (odor ts not
considered a safe method of getermining presence
of the poison)

Hazards:

1. Unstable with heat. alkatine materials and water.
2 will explode if mixed with 20% sulfuric acid

3 Polymerization (decomposition) will occur violently with heat, alkaline material of ‘

|

water. Once starteg, reaction 1S autocatalytic and uncontrollanie. Will expiode
4 Flash point: -18°C/O°F

5 Autoignition temperature. 538°C/1000°F

6 Fiammabte limits in a.r

velume - v

lower b

upper 41

— S— " e
Source. Hydrogen Cvande Dupont Publication 7-83
-

In either case, the area must be extremely dry. The term
“sealing”” has two meanings: first to mechanically prevent leak-
age from the facility; and second, to render the exposed, porous
surfaces of the facility impervious to impregnation by Zyklon B
gas.

Second, the chamber or structure must have a gas generator
or distribution system for Zyklon B.which would force hot air
over the Zyklon B or thegenerator (generator may be heated
with water if sealed) and circulate warm air and gas. The mix-
ture required for fumigation is 3,200 parts per million (ppm) or
0-32% total volume HCN. The chamber used-must be free of
obstructions and have a capability for a strong, constant and
zopious air flow.

Third, the chamber OT structure must have means for evac-
uating the poisonous air/gas mixture and replacing it with
fresh air. Generally, this is done with an exhaust or intake fan
with either exhaust or intake valves or louvred ports of suffic-
ient size to allow reasonable air change per hour. Usually, a suf-
ficient cubic feet per minute (cfm) fan and intake and exhaust
aperture should permit a complete air change in 172 hours and
should be run for at least twice the required time of one hour, or
two hours. The larger the facility, the less practical this becomes
(due to the size of the available fans) and exhaust times may
take several hours longer.

The exhaust must be vented at a safe distance above the
facility where the air currents can disperse the gas. This is nor-
mally 40 feet above the structure, but should be more if the str-
ucture is sheltered from the wind. If an incinerator is used, the
stack may be only several feet in height. Itis generally too costly
to incinerate HCN because of the air volume it must handle ina
short time period.

The temperature of the walls and the air within the facility,
and the intake of air, must be kept at least 10 degrees above the
boiling point of hydrocyanic acid (78 3YF) to prevent condensa-
tion of HCN on the walls, floor and ceiling of the facility, as
well as in the exhaust system. If the temperature is below T9°F
and condensation occurs, the facility must be decontaminated
with chlorine bleach or ammonia, the former being the most

effective. This is accomplished by spraying the walls either aut-
omatically or manually. If done manually, protective suits
(generally neoprene) must be worn and the technicians must ut-
ilize air breathing cylinders, as gas masks are unsafe and dan-
gerous. The interior of the building must be evacuated longer to
allow the chlorine bleach vapors to neutralize the liquid HCN
in the exhaust system. The interior or the building must be
washed with water and thoroughly mopped and dried before
the next use.

Additionally, a check of the air inside the building must be
done to determine whether all of the HCN has been removed.
The test may be either by gas detector or by the copper acetate
benzidine test. In the former, an electronic readout is provided
with detection to 10 ppm. In the other, a benzidene solution is
mixed with a copper acetate solution and is used to moisten a
piece of test paper which will turn blue in varying degrees if
HCN is present

DESIGN CRITERIA FOR
AN EXECUTION
GAS CHAMBER

Many of the same requirements for the fumigation facility
apply toan execution facility. Generally, however, the execu-
tion facility will be smaller and more efficient. Zyklon B is not
recomnmended for use in an execution gas chamber generally
because of the time it takes to drive the gas from the inert carr-
ier. Up until now, the only efficient method has been to gener-
ate.the gas on-site by chemical reaction of sodium cyanide and
18% sulfuric acid. Recently, a design for a gas generator has
been completed which will be utilized in the two (2) man gas
chamber at the Missouri State Penitentiary, Jefferson City,
Missouri. The author is the design consultant for this execution
gas chamber.

This generator employs an electrically heated water jacket to
pre-boil HCN in a cylindrical vessel. At the time of use, the
HCN is already vaporized and is released through valves into
the chamber. A nitrogen burst system clears the plumbing after
use. The total time of the execution is less than four minutes .
The chamber is evacuated atarate of once each two minutes for
a 12 minute time period, providing some seven (7) complete air
changes.

The chamber may be of welded steel construction or of plas-
tic PVC. The doors and windows should be of standard marine
watertight construction. The door is gasketed with a single
handle pressure scal. All lighting and electrical hardware is
explosion-proof. The chamber contains the gas- distribution
plumbing, the gas generator with a bottle of liquid HCN, electr-
onic heart monitoring equipment, two (2) seats for the cond-
emned and a gas detector reading externally, electronically to
10 ppm.

Because the chamber contains so lethal a gas, it is operated
at a negative pressure to guarantee that any leak would be
inward. The chamber is controlled by a vacurizer system which
should hold the chamber at a partial vacuum of 10 pounds per
square inch (psi) (operational: 8 psi plus 2 psi of HCN). The
negative pressure is maintained utilizing the outside ambient as
a standard. This system is controlled electrically and supported
by a 17-7 cfm displacement vacuum pump. Additionally, a
pressure switch 1s set tO trigger emergency systems if the
chamber pressure reaches 12 psi, 3 psi above the operational
limit.
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The inlet and exhaust system is designed for an air change
every two (2) minutes. The air is supplied by a 2,000+ cfm fan
on the inlet side of the chamber and exhausted through the top
of the chamber. The inlet and exhaust valves are both of the
inwardly closing type to prevent vacuum loss and are timed to
electrically open in sequence, the exhaust valve first. This 1s
evacuated through a 40 foot high 13 inch diameter PVC pipe
where the wind disperses the gas harmlessly. The intake air
should have preheat capacity to guarantee that no HCN will
condense and thereby escape evacuation.

Gas detectors are utilized for safety. First, in the chamber
where it will electrically prohibit the door from opening until
the chamber is safe; second, outside the chamber in the witness
and personnel areas where they sound alarms and initiate an air
exhaust and intake system to protect the witnesses, as well as
abort the execution and evacuate the chamber. The safety
systems contain warning bells, horns, and lights, as well.

Further, emergency breathing apparatus (air tanks) is avail-
able in the chamber area, as well as special HCN first aid kits,
emergency medical equipment for HCN and a resuscitator in
an adjacent area for medical personnel.

Execution gas chamber design requires the consideration of
many complicated problems. A mistake in any area may, and
probably will, cause death or injury to witnesses Of technicians.

UNITED STATES
EXECUTION
GAS CHAMBERS
SINCE 1920

The first gas chamber for execution purposes was built in
Arizona in 1920.1t consisted of an air-tight chamber with
gasketed doors and windows, a gas generator, an explosion
proof electrical system, an air intake and exhaust system,
provision for adding ammonia to the intake airand mechanical
means for activating the gas generator and air exhaust. The air
intake consisted of several mechanically operated valves. Only
the hardware has changed to the present.

The gas generator consisted of a crockery pot filled with a
dilute solution of sulfuric acid with a mechanial release lever.
The chamber had to be scrubbed withammonia after the execu-
tion, as did the executee. Some 25 - 13 gram sodium cyanide
pellets were used and generated a concentration of 3,200 ppm
in a 600 cubic foot chamber.

In the years that followed, other states adopted the HCN gas
chamber mode of execution and design techniques changed.
Eaton Metal Products designed, built and improved most of
the gas chambers. Most had two chairs and were fitted with a
vacuum Ssystem to guarantee & negative pressure and only
inward leakage. All systems employed the gas generator tech-
nique because it was the most effective and simplest procedure
available up until the late 1960’s.

No system ever was designed to use, or ever used, Zyklon B.
The reason for this is quite simple. Zyklon B takes too long to
evaporate (or boil off) the HCN from the inert carrier and re-
quires heated air and a temperature controlled system. Not only is
the gas not instant, but a danger of explosion always exists.

The overall gas mixture is generally below the lower
explosion timit(LEL) of the gas/air mixture of 0-32% (since the
mixture normally should not exceed 3,200 ppm), but the con-
centration of the gas at the generator (or, as in the case of

Zyklon B, at the inert carrier) is much greater and may well be
90% ot 99% by volume. This is almost pure HCN and this con-
dition may exist at points of time in pockets in the chamber.
The ambient air temperature or the heated air temperature
must be considerably higher and artificially controlled for
Zyklon B (since evaporation is strictly a physical process)
where, with the gas generator, the temperature can be lower
and uncontrolled since the chemical reaction in the generatoris
self-catalytic after starting. Electrical contacts and switche
must be kept at a minimum, explosion proof and outside the
chamber. Technology available only since the late 1960’s has
enabled the Missouri system, which will be the most advanced
system ever built, to utilize a gas vaporizer and a deliver
system for liquid HCN, eliminating the dangerous problem of
the handling and disposal of the prussic acid residual after the
execution.

Zyklon B, which would seem on the surface to have been a more
efficient meansrof supplying gas and eliminating the prussic acid
residue problem, was not the solution to the problem. In fact, the
use ‘of Zyklon B would have increased the execution time an
therefore lengthened the time for handling the dangerous gas and,
also, because of the heater requirements, caused a risk of
explosion.

An alternate solution would have been to heat the gas exter-
nally and circulate the gas/air mixture through the plumbing
outside the chamber and back into the chamber as the
DEGESCH delousing equipment did, but this would only hav
caused a greater risk of leakage and hazard to the users. Itis
poor design.and extremely dangerous to allow the gas outside
the pressurized chamber. The DEGESCH equipment was in-
tended to be utilized in the open, or in a well-ventilated areg,
and only in the presence of trained personnel and not with un-
trained people present.

In the United States, Arizona, California, Colorado,
Maryland, Mississippi, Missouri, Nevada, New Mexico, and
North Carolina have utilized gas as a mode of execution. But
because of the inherent dangers in handling the gas and the
expensive maintenance COStS for the equipment used, some
states (Nevada, North Carolina and New Mexico) have legisla-
ted for lethal injection, either as the only, or as achoice proced-
ure. Other states will probably follow. The author has beena
consultant to the states of Missouri, California and North
Carolina.

In the event, because of the cost of manufacture of HCN gas,
and because of the excessive hardware and maintenance cost of
the equipment, gas has been in the past, and still is, the most
expensive mode of execution.

TOXIC EFFECTS
OF HCN GAS

Medical tests show that a concentration of hydrogen cyanide
gas in an amount of 300 ppm in air is rapidly fatal. Generally,
for execution purposes a concentration of 3,200 ppm is used 10
ensure rapid death. This is a weight/volume of some 120 to 150
grams/2 cubic feet of gas, depending on the temperature and
pressure. Some 100 ppm of HCN is fatal within half an hour.
Toxic effects are skin irritation and rashes, eye irritation, blurr:
ing of vision and permanent eye damage; non-specific naused
headache; dizziness; vomiting and weakness; rapid respiration
Jowered blood pressure, unconsciousness, convulsions an
death; symptoms of asphyxia, dyspnoea, ataxia, tremors, con
and death through a disruption of the oxidative metabolism
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Hydrocyanic acid does not have to be breathed to be fatal. In
concentrations of over 50 ppm, the user must wear a chemical
suit to completely protect his body and breathe bottled air. Gas
masks are generally ineffective and should never be utilized.
Specialized first aid Kits and medical supplies are available and
should be present in all areas where a person may contact the
gas.

A BRIEF HISTORY
OF THE ALLEGED
GERMAN EXECUTION
GAS CHAMBERS

Based on material available to the author, it has been deter-

mined that the Germans allegedly constructed a series of large

(three or more executees) gas chambers for execution purposes

“aginning sometime in late 1941 and utilizing them until late
44,

Beginning with the first alleged gassing in a basement at
Auschwitz 1, two converted farmhouses at Birkenau (Ausch-
witz I1) known as the Red and White houses or Bunkers 1 and 2,
Krema 1 at Auschwitz, Kremas 11, 111, IV and V at Birkenau
and an experimental facility at Majdanek, these facilities
allegedly utilized hydrocyanic acid in the form of Zyklon B gas.
Majdanek allegedly also used carbon monoxide (CO).

According to official literature obtained at theAuschwitz
and Majdanek State Museums, these execution facilities were
located in concentration camps constructed in highly industrial
areas and their inmates supplied forced labor to the factories
producing materials for the war effort. These facilities also
included crematories for disposal of remains of those allegedly
executed.

Additionally, other alleged facilities which only utilized CO
as the execution gas were located at Belzec, Sobibor; Treblinka,
and Chelmno (gas vans). These additional facilities were alleg-

ly destroyed either during or-after WWII, have not been
inspected and are not directly the subject of this report.

Carbon Monoxide (CO) gas, however, will be considered
briefly at this point. CO gasis a relatively poor execution gas in
that it takes too much time to effect death, perhaps aslong as 30

inutes, and if poorly circulated, longersInorder to utilize CO,
a quantity of 4,000 pm would be required making it necessary
to pressurize the chamber at approximately 25 atmospheres
with CO. Additionally, CO? (carbon dioxide) has also been
suggested. CO? is even less effective than CO. These gasses, it
has been alleged, were produced by diesel engines. Diesel
engines produce exhausts which contain very. little carbon
monoxide and would require that the execution chamber be
pressurized with the air/gas mixture in order to have sufficient
gas to cause death. Carbon monoxide in quantities of 3,000
ppm or 0-30% will cause nausea and headache after exposure
for one hour and perhaps some long term damage. Concentra-
tions of some 4,000 ppm and above will prove fatal for
exposure times of over 1 hour. The author would submit thatin
a chamber filled to capacity with persons occupying approxim-
ately 9 square feet or less (the minimum area reqired to enable
gas circulation around the occupants), the occupants would die
of suffocation. due to their own exhaustion of the available air
well before the additional gas would take effect. Thus, simply
closing the executees in this confined space would obviate the
need of either CO or CO? from an external source.

The alleged execution facilities in Auschwitz I (Krema I),
and Majdanek still exist, in allegedly original form. In
Birkenau, Kremas II, ITI, IV, V are collapsed or razed to the
foundations; Bunker I (the Red House) is gone and Bunker 11
(the White House) is now restored and utilized as a private resi-
dence. At Majdanek, the first oil-fired crematory with the all-
eged gas chamber has been rebuilt with only the ovens being
original.

Krema I at Auschwitz, Kremas ILIILIV, and Vat Birkenau,
and the existing crematory at Majdanek were allegedly crema-
tories and gas chambers combined.

The Red and White houses at Birkenau were allegedly only
gas chambers. At Majdanek the experimental gas chambers
were not adjacent to a crematory and there was a separate
crematory which is not now extant.

DESIGN AND
PROCEDURES AT THE
ALLEGED EXECUTION

GAS CHAMBERS

It appears, through investigation of the available historical doc-
uments and the facilities themselves, that most of the alleged
execution gas chambers were converted from an earlier design,
purpose and structure. This is true except for the so-called
experimental chambers at Majdanek, which were allegedly spe-
cifically built as gassing facilities.

Bunkers I and 11 are described in Auschwitz State Museum
literature as converted farm houses with several chambers and
windows sealed. These do not exist in their original condition
and were not inspected. Kremas L, II, 11, IV and V are descri-
bed historically and on inspection were verified to have been
converted mortuaries or morgues connected and housed in the
same facility as crematories.

The on-site inspection of these structures indicated extremely
poor and dangerous design for these facilities if they were to have
served as execution gas chambers:

® There is no provision for gasketed doors, windows or vents.

e The structures are not coated with tar or other sealant to
prevent leakage or absorbtion of the gas.

® The adjacent crematories are a potential danger of
explosion.

e The exposed porous brick and mortar would accumulate the
HCN and make these facilities dangerous 10 humans for several
years.

e Krema I is adjacent to the S.S. Hospital at Auschwitz and
has floor-drains connected to the main sewer of the camp — which
would allow gas into every building in the facility.

® There were no exhaust systems to vent the gas after usage
and no heaters or dispersal mechanisms for the Zyklon B gas to be
introduced or evaporated.

® The Zyklon B was supposedly dropped through roof vents
and put in through windows ~ not allowing for even distribution of
gas or pellets.

® The facilities are always damp and not heated. As stated
earlier, dampness and Zyklon B are not compatible.

e The chambers are too small to ph ysically contain the occu-
pants claimed and the doors all open inwards, a situation which
would inhibit the removal of the bodies.

® With the chambers fully packed with accupants, there would
be no circulation of HCN within the room. Additionally, if the gas
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eventually did fill the chamber over a lengthy time period, those
throwing Zyklon B in the roof vents and verifying the death of the
occupants would themselves die from exposure 10 HCN.

None of the alleged gas chambers were constructed in acc-
ordance with the design for delousing chambers which were eff-
ectively operating for years in a safe manner. None of these
chambers were constructed in accordance with the known and
proven designs of facilities operational in the United States at
that time. It seems unusual that the presumed designers of these
alleged gas chambers never consulted or considered the United
States’ technology, the only country then executing prisoners
with gas.

The facilities at Majdanek are likewise incapable of fulfilling
the alleged purpose.

First, there is a rebuilt crematory with an alleged gas
chamber. The only portions of the building which existed prior
to the rebuilding were the cremation ovens.

o Allegedly, the building was reconstructed from plans which
do not exist.

® The facility is built in such a manner that gas could not have
been contained within the alleged chamber.

e The chamber itself is too small 1o have accommodated the
volume of victims attributed to it.

® The building is too damp and cold to utilize Zyklon B gas
effectively. The gas would have reached the ovens, and after kill-
ing all the technicians, would have caused an explosion and des-
troyed the building.

® Further, the construction, poured concrete, is radically diff-
erent from the other buildings at the facility.

In short, the building could not be used for its alleged purpose
and fails to follow even minimal gas chamber design.

The second facility at Majdanek is.shown on'maps to be a U-
shaped building and is now, in reality, two separate buildings.
This complex is designated Bath and Disinfection Building 1
and 2. One of the buildings is strictly a delousing facility and is
designed as were the other accepted delousing facilities at
Birkenau. The second building of the complex is somewhat dif-
ferent. The front portion of the building contains a shower
room and an alleged gas chamber. The existence of blue stains
in this room is consistent with the blue stains found in the Birk-
enau delousing facility. This room has two roof vents which
were for venting the room after a delousing procedure. The
Zyklon B would have been placed by hand on the floor.

This chamber is clearly not an execution chamber. It has prov-
ision for air circulation but no stack for venting. It, like other
facilities, is not designed for, or capable of, being used as, an exe-
cution gas chamber.

In the back of this building are the alleged experimental gas
chambers. This area includes a breeze-way, control booth and
two chambers allegedly used as gas chambers. A third room
was sealed and not available for inspection. These chambers
are unique in that both have piping for allegedly using carbon
monoxide gas controlled from the booth. One of the chambers
has a potential vent in the ceiling that was apparently never cut
through the roof. The other chamber has a heating circulatory
system for moving heated air into the chamber. This circula-
tory system is ineffectively designed and constructed with the
intake and outlet too close together to function properly and
has no provision for a vent.

Remarkable about both chambers is what appears to be a
rabbett or groove cut into the four (4) steel doors, which is con-
sistent with placement of a gasket. Purportedly, both chambers
were used for Zyklon B or carbon monoxide. This cannot be true.

Of the two chambers, one was not completed and never
could have been used for carbon monoxide. It is also not des-
igned for HCN, even though it allegedly was utilized for this
purpose.
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The larger chamber was not designed for HCN. Not-’
withstanding the sign at the door saying “experimental”, this
chamber would have been incapable of providing execution by CO
because of the need to produce 4,000 ppm (the lethal con-
centration) at the required 2-5 atmospheres of pressure.

Both chambers fail to meet the design requirements for
venting, heating and circulating, and leakage. Nowhere were
the bricks, stucco and mortar ever coated with a sealant, inside
or out.

A most remarkable characteristic of this complex is that
these chambers were surroundéd on three sides by a depressed
concrete walkway. This is totally inconsistent with intelligent
gas handling design in that gas seepage would accumulate in
this trench and, being sheltered from the wind, would not dissi-
pate. This would make the entire area a death trap, especially
with HCN.

The author must therefore conclude this this facility was never
intended for even the limited used of HCN gas.

CREMATORIES

A consideration of crematories, both old and new, must be
made to determine the functionability of the German Kremas
at accomplishing their attributed tasks.

Cremation of the dead is not a new concept. It has been
practiced by many cultures for many centuries. Although
practiced several thousand years ago, it was frowned upon by
the  Catholic Church and not practiced recently until the
Church relaxed its opposition in the later part of the 18th cent-
ury.

Cremation was forbidden by Orthodox Judaism. By the
early 1800’s, Europe was again practicing cremation on 2
limited basis. It becomes advantageous to control disease, free
up much needed land in crowded areas and eliminate the need
of storing corpses in winter when the ground is frozen.

Europe’s early crematories were coal or coke fired furnaces.
The oven or furnace which is used to cremate corpses is
properly termed a retort. Early retorts were merely ovens which
cooked all the moisture out of the corpse and reduced it to ash.
Bones cannot be burned and must be pulverized, even today.
The early mortar and pestle has been replaced by a crushing
machine, however. Modern retorts are mostly gas fired,
although some are still supplied for oil. None are still fired by
coke or coal in the United States or Canada. '

Earlier retorts were simply a drying or baking kiln and
simply dried the human remains. Modern retorts of brick-lined
steel actually blow fire from a nozzle onto the remains setting
them afire, causing combustion and rapid burning. Modern
retorts also have a second or afterburner for reburning all the
pollutants in the combusted gaseous material. This second
burner is a requirement set by the various state agencies respon-
sible for air pollution. It should be noted that the human rem-
ains are not responsible for the pollution. It is caused entirely
by the fossil fuels used. An electric retort, although cost
prohibitive to run, would have no pollutants.

These modern retorts or crematories burn at a temperature
of 2,000°+F, with an afterburner temperature of 1,600°F. This
high temperature, causes the body to combust and consume
itself, allowing for the burner to be shut down. Wooden caskets
and paper boxes are burned with the body today, although not
in the past, with no added time of burning due t0 the high temp-
erature. Some FEuropean units are operated at a traditional
lower temperature of 800°C (1,472°F)and fora longer time per-
iod.
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At 2,000°F or more with a 2,500 cfm blowered air supply from
the outside, modern retorts will cremate one corpse in 1-25 hours.
Theoretically, thisis 19-2ina 24 hour time period. Factory recom-
mendation for normal operation and sustained use allows for
three (3) or less cremations per day. Older oil, coal and coke fur-
naces with forced air (but no direct flame application) normally
took 3-5 to 4 hours for each corpse. Theoretically, this would
allow for 68 corpses in a 24 hour time period at a maximum.
Normal operation permits a maximum of three (3) cremations ina
24 hour time period.

(These computations are based on | corpse per retort per
cremation.)

These modern retorts are of all steel construction and lined
with high quality refractory brick. The fuel is piped directly to
the retort and all controls are electric and automatic. The coal
and coke fired furnaces did not burn at an even temperature
(approximately 1,600°F max.) and had to be constantly fed fuel
by hand and dampered up and down. Since there was no direct

pplication of flame to the corpse, the blower only fanned the

flames and increased the temperature of the kiln. This crude
mode of operation probably produced an average tempera-
ture of about 1,400°F.

The crematories utilized at the inspected German facilities

vere of the older type.

They were constructed of red brick and mortar and lined
with a refractory brick. All the ovens had multiple retorts,
some were blowered (although none had direct combustion),
none had afterburners and all were coke fired except one facil-
ity no longer in existence at Majdanek.

None of the retorts inspected and examined at all of the locat-
ions were designed for multiple corpse incineration.

It should be noted that unless specifically designed for a
greater bone-to-flesh-to-heat ratio, the retort will not consume
the materials placed within it. Theoretical and real-time estim-
ated maximum 24 hour outputs, based on one (1) corpse per
retort per cremation are found in Table I1.

‘* Table 1l

(Theoretical and Real-time Estimated Maximum 24 Hour
Crematory Qutputs)

]

Theoretical Real-time

Krema I: 3 furnaces, 2 retotts each
6 retorts X 6.8 COIPSeSs...... ..o 40.8

6 retons X 3 COMPSOS ..o 18

Krema II:

5 furnaces, 3 retorts.each

15 retorts x 6.8 COIPSES:ie oo 102.0

15 retofs X 3 COMPSES........coemim e 45
Krema 1ll: 5 furnaces, 3 retorts each

15 retorts x 6.8 corpses.... ......1020
15 retorts x 3 corpses
Krema 1V: 2 furnaces, 4 retorts each

8 retorts x 6.8 COIPSES.......ccooomrenn 54.4

8 [EtONS X 3 COMPSES ..o e 24
Krema V: 2 furnaces, 4 retorts each

8 retorts x 6.8 corpses......... JRRUUTN 54 .4
8 retorts x 3 corpse......
Majdanek I: 2 turnaces, 1 retort each

2 retorts X 6.8 corpses............... 136

2 retorts x 3 corpses........

Majdanek 2: 5 furnaces, 3 retorts each
15 retorts x 6.8 corpses. .....102.0

15 retoits x 3 corpses

Total Bodies Cremated In 24 hOUIS......cooeneee 469.2
Total Bodies Cremated In 28 NOUS ..o 207

A

FORENSIC
CONSIDERATIONS
OF HCN,
CYANO-COMPOUNDS
AND CREMATORIES

As stated earlier, forensic samples of brick, mortar, concrete
and sediment were selectively taken from sites in Poland.
Cyanide and cyanide compounds may remain in a given loca-
tion for long periods of time and if they do not react with other
chemicals may migrate around in brick and mortar.

Thirty-one samples were selectively removed from the
alleged gas chambers at Kremas I, 11, 111, IV, and V. A control
sample was take from delousing facility No. 1 at Birkenau.

The ¢ontrol sample was removed from a delousing chamber in
a location where cyanide was known to have been used and was
apparently present as blue staining. Chemical testing of the con-
trol sample No. 32 showed a cyanide content of 1,050 mg/kg, a
very heavy concentration.

The conditions at areas from which these samples were
taken are identical with those of the control sample: cold, dark
and wet. Only Kremas IV and V differed, in the respect that
these locations had sunlight (the buildings have been torn
down) and sunlight may hasten the destruction of uncompl-
exed cyanide. The cyanide combines with iron in the mortar
and brick and becomes ferric-ferro-cyanide or prussian blue
pigment; a very stable iron-cyanide complex.

The locations from which the analyzed samples were
removed are set out in Table I11.

1t is notable that almost all the samples were negative and that
the few that were positive were very close to the detection level (1
mg/kp); 6-7 mg/kp at Krema III; 7-9 ‘mg/kp at Krema I. The
absence of any consequential readings at any of the tested loca-
tions as compared with the control sample reading of 1,050
mg/kp supports the evidence that these facilities were not execu-
tion gas chambers. The small quantities detected would indicate
that at some point these buildings were deloused with Zyklon B —
as were all the buildings at these facilities. Additionally, the areas
of blue staining show a high iron content, indicating ferric-ferro-
cyanide, no longer hydrogen cyanide.

One would have expected higher cyanide detection in the
samples taken from the alleged gas chambers (because of the
greater amount of gas allegedly utilized there) than that found in
the control sample. Since the contrary is true, one must conclude
that these facilities were not execution gas chambers, when
coupled with all the other evidence gained on inspection.
~ Evidence as to Krema function is non-existent since Krema
I’s oven has been completely rebuilt, Kremas II and III are
partially destroyed, with components missing and Kremas IV
and V are gone. At Majdanek, one Krema is completely gone
and the second Krema has been rebuilt, except for the ovens.

Visual inspection of the Memorial Ash Heap at Majdanek
shows ash of a strange color: beige. Actual human-remains ash
(as per the author’s own investigations) is oyster gray. There
may be some sand at the memorial at Majdanek.

Additionally, the author will discuss the alleged burning
(cremation) pits in this section. The author personally
inspected and photographed the burning pits at Birkenau.

Most remarkable about these pits is a high water table —
perhaps as high as 1'5 feet from the surface. The historical
description of these pits is that they were 6 meters (19-55 feet
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i
¥

i————’/"l manner would undoubtedly result in the poison gas reaching e
| (Locam:zb‘sf " naiyzed confines of the S.S. hospital a short distance across the road, with
samples) patients and support personnel being killed. :
Because of the fact that the building has:
Auschwitz It
Krema - samples #25 through #31. — no sealant to prevent leakage,

— no gasketed doors to prevent gas reaching the crematory,

Birkenau (Auschwitz l1): __ drains that would permit the gas to reach every building in *

Krema Il - samples #1 through #7,

Krema Wl - samples #8 through #11; the camp,

Krema IV - samples #13 through #20; — no heating system,

Krema V - samples #21 through #24, — no circulatory system,

Sample #12is a gasket sample from — no exhaust system Or venting stack,
the Sauna at Birkenau. — no gas distribution system,

Sample #32 is the Control Sample

obtained trom Delousing Facility #1, — constant dampness,

Birkenau __ no circulation due to the number of people in the chamber, -
— and no way of satisfactorily introducing the Zyklon B
deep). It is not possible to burn corpses under water, even with the 1t would be sheer suicide to attempt to utilize this morgue as
use of an artificial accelerant (gasoline). All pit locations offic-  an execution gas chamber. The results would be an explosion or
ially designated on museum maps were inspected and as  leaks gassing the entire camp.
anticipated, since Birkenau was constructed on a swamp, all Further,<if the chamber were used thus (based on
locations had water within 2 feet of the surface. DEGESCH figures of 4 oz. or 0-25 lIbs. per 1,000 cu. ft.), 304
1t is the opinion of this author that no burning pits existed at  oz. or1:9 Ibs. of Zyklon B gas(gross weight of Zyklon Bis three
Birkenau. times that of Zyklon B gas: all figures are for Zyklon B gas only)

would be used each time for 16 hours at 41°F (based on German
government fumigation figures). Ventilation must take at least

20 hours and tests must be made to determine if the chamber is

AUSCHWITZ: safe. It is doubtful whether the gas would clear in a week

without an exhaust system.
KREM A I This clearly is contradictory of the chambers alleged usage of
several gassings per day.

Computed theoretical and real time usage rates of Krema |
A detailed study of the officially alleged execution gas chamber  and alleged execution gas chamber at maximum capacity are
at Krema I and a detailed analysis of the existing blueprints  set out in Table IV.
acquired from the museum officials indicates that the alleged
gas chamber was, at the time of the alleged gassings, a morgue Table IV
and later an air raid shelter. (Hypothetical Execution

The drawing supplied by the author of this reportof Krema I and Crematory Usage Rates

has been reconstructed from the time period from September : of Krema |)
25, 1941 through September 21, 1944. It shows a morgue of
some 7,680 cubic feet with two doorways, neither door opening
externally. One doorway opened into the crematory and the
other into the washroom. Apparently, neither opening had a
door, but this was not verifiable since one wall had been rem-
oved and one opening had been moved.

It should be noted that the official Auschwitz State Museum
guidebook says that the building physically remains in the same
condition as it was on liberation day on January 27, 1945.

There are 4 roof vents and 1 heater flue in the morgue area.
The flue is open, showing no evidence of ever having been

closed. The roof vents were not gasketed and new wood indic- BIRKEN AU:

ates they had recently been rebuilt. The walls and ceiling are
;:u%(;lo dn'd.the.ﬂoor is poured concrete. The floor area 1s 844 sq. K RElVI A S II, III, VI AND V
_The ceiling is beamed and on the floor one can see where the :
air raid shelter walls were removed. The lighting was not, and is
not now, explosion proof. There are floor drains in the floor of A detailed study of these Kremas resulted in the following
the chamber which connect with the main camp drain and  information.
sewer system. Kremas II and 111 were mirror image installations consisting
Assuming a 9 sq. ft. area per person to allow for gas of several morgues and a crematory of 15 retorts each. The
circulation, which is nevertheless very tight, a maximum of 94 morgues were in the basement and the crematoriums on the
people could fit in this room at one time. It has been reportedthat  ground floor. An elevator was utilized for corpse transport

Execution rate
94 people/week (hypothetical)

Cremation rate
286 people/week (theoretical)
126 people/week (real-time)

this room could hold up to 600 persons. from the morgues to the crematory. Construction was of brick,
The alleged execution gas chamber is, as stated earlier, not  mortar and concrete.
designed to be used in such a manner. The included drawings were generated from original blue-

e There is no evidence of an exhaust system or fan ofanytype  prints obtained at the Auschwitz State Museum and observa-
in this structure. ‘ tions made and measurements taken on location.

e The venting system for the alleged gas chamber consisted The investigated areas were the alleged gas chambers desig-
simply of four (4) square roof venls exhausting less than two (2)  nated as morgue No. 1 on both drawings. As noted for Krema I,
feet from the surface of the roof. Ventilating HCN gas in this  there was no ventilation, no heating system, no circulation
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system, no sealant inside or out and, further, no doors on the Krema V:

morgues in Krema II The area has been examined by the 5,125 sq. ft.; will hold 570 people. 41,000 cu. ft. will use 10-25
author and no evidence of doors or door frames has been Ibs. of Zyklon B gas at 0-25 1bs./1,000 cu. ft.
found. Computed alleged usage rates for Kremas IV and V (theoret-
This investigator could not make this determination for  icaland real-time) and gas chanber at maximum capacity and 1
Krema 111 since portions of the structure are missing. week ventilation time are set out in Table VI.
Both structures had roofs of reinforced concrete without any The Red and White houses, otherwise designated as Bunker

apparent openings. Further, reports of hollow gas-carrying  1and 2, were alleged to be gas chambers only, and there are no

columns are not true. All the columns are solid, reinforced  estimates available or statistics on the buildings.

concrete exactly as indicated in the captured German plans.

The roof vents are not gasketed. Table VI ‘
These facilities would be very dangerous if used as gas (Hypothetical Execution

chambers and this use would probably result in the death of the and fg:e:; :::;: lss:ngdev? ates

operatives and an explosion when the gas reached the crematory.

'

Each facility had a corpse elevator of 2-1 meters X 1-:35 meters. Krema IV
: Clearly this elevator was large enough for only one (1) body and Execution rate
| an attendant. 209 people/week (hypothetical)
‘ The alleged gas chambers in each of the Kremas II and I1I Crematory rate .
‘ had an area of 2,500 sq. ft. This would accommodate 278 385 peoplefweek (theoretical)
{ people based on the 9 square foot theory. If the chamber were 168 people/week (real-tme)
filled with the required HCN gas (025 1bs./1,000 cu ft.) and
; assuming the ceiling height of 8 feet and 20,000 cubic feet of Krema V
1 space, then 5 lbs. of Zyklon B gas would be required. Again, Execution rate ’
{ assume at least 1 week to vent (as at Krema I). This ventilation 570 people/week (nypothetical

time is again doubtful, but will serve to compute our numbers. Crematory rate _
Computed usage rates for Kremas 11 and I1I (theoretical and 385 people/week (theoretical

real time) and alleged execution gas chamber at maximum 168 people/week (ealtime)

capacity are set out in Table V.

eV -~ MAJDANEK

(Hypothetical Execution and
Crematory Usage Rates for
Kremas il and Hl) . eqsps .
rema At Majdanek, there were several facilities of interest:
Execution Rate — the original crematory, now removed;

278 people/week (hypotnetical) = the crematory with the alleged execution gas chamber,

Crematory Rate ilt;
now reout
714 people/week (theoretical) built;

315 people/week (real-time) — the Bath and Disinfection Building No. 2, which was
Krema' Il apparently a delousing facility, .
Execition Rate — the Bath and Disinfection Building No. 1, which cont-

278 people/week (hypothetical)

ained a shower, delousing and storage room and the alleged ex-
Crematory Rate . 1CO d HCN h b
714 people/week (theoretical) perlmenta an 1 gas cham ers:
315 peoplejweek (real-time) ‘ The first free standing crematory, which has been removed,
: ‘ has been discussed earlier. :
Kremas IV and V were mirror image installations consisting For Bath and Disinfection No.2, although closed, an inspec-

of crematories of 2 furnaces with 4 retorts each’and numerous  tion through the windows confirms its function was only a
rooms utilized as mortuaries, offices and storage. The interior delousing facility, similar to those at Birkenau. The rebuilt cre-

rooms did not conform to the mirror image. matory and alleged gas chamber, although discussed earlier,
Some of these rooms were allegedly used as gas chambers. It will be considered briefly again.
is impossible to ascertain much from the physical sites since the The furnaces are the only portion of the original facility

buildings were razed long ago. No sealant was found anywhere which has not been rebuilt. The basic structure appears to be of
on the foundation or floor. According to reports, Zyklon Bgas wood,asare the other facilities at Majdanek (except for the ex-
pellets were allegedly thrown in through wall ports which are perimental chambers). However, closer inspection reveals that

\ now non-existent. . ) . much of the building is of reinforced concrete, totally inconsis-
If the plans of the building are correct, these facilities likewise  tent with the remaining portions of the camp.

‘ were not gas chambers, for the same reasons iterated earlier for The alleged execution gas chamber is adjacent to the crema-

: Kremas I, 11 and II1. tory with apparently no means of containing the HCN gas. The

| Construction was apparently red brick and mortar with @  puilding is not sealed and would be inoperable for its alleged pur-
concrete floor and no basement. It should be noted that theex-  pose. Allegedly rebuilt from an original plan — which does not

istence of cremation and execution facilities at Kremas IVand exist — it physically appears to be nothing more than a crematory

V is unsubstantiated. _ with several morgues. It is by far the smallest and most insignific-
Based upon statistics, obtained from the Auschwitz State  ant alleged gas chamber of all.
Museum and measurements made at the site, for Kremas IV The delousing/storage area at Bath and Disinfection No. lis

and V relative to the alleged gas chamber areas, and assuminga  an L-shaped toom with an internal wooden partition and door.

ceiling height of 8 feet, the computed statistics are as follows: It comprises some 7,657 cu. ft. of volume and has an area of 806

Krema IV: sq. ft. It has stuccoed walls, beam construction and two ungas-
1,875 sq. ft.; will hold 209 people. 15,000 cu. it will use 375 keted roof vents. It contains an air circulatory system which is
Ibs.of Zyklon B gas at 0-25 1bs./1,000 cu. ft. improperly designed whereby the inlet and outlet are in close
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proximity to each other. Blue staining, apparently caused by
ferric-ferro-cyanide pigment, visibly coats the surfaces of the
walls.

It would appear from the design that this was a delousing
room or storage room for deloused materials. The doors are
not gasketed and are not designed to be tight. The room is not
sealed inside or out with sealant. There were several areas in the
building that were permanently sealed and not available for the
author’s inspection.

This room, clearly, was not an execution chamber and meets
none of the described criteria. (See drawing).

If this;were utilized as a presumed execution chamber, it
would hold 90 people, at most, and require 20 Ibs. of Zyklon B
gas. Venting time would be at least one week. Maximum usage
execution rate: 90 people per week.

The alleged experimental gas chambers located at Bath and
Disinfection Building No. 1, are a brick building connected to
the main facility by a loose wood structure. This building is sur-
rounded on three sides by a depressed concrete walkway.

There are two chambers, an unknown area and a control
booth, which has two steel cylinders, allegedly having cont-
ained carbon monoxide, which are piped into the two
chambers.

There are four steel doors with a rabbet, presumably for a
gasket. The doors open out and are fastened shut with two
mechanical latches and a locking bar (hasp). All four‘doors
have glass peep holes and the two inner doors have chemical
rest cylinders, to test the air in the chamber.

The control booth has an open window of some 6 inches X 10
inches, never having provision for glass or gasketing, barred
horizontally and vertically with reinforcing rods and opening
into chamber No. 2. (See drawing). Two of the doors.open into
chamber No. 1, one front and one rear, to the outside. One door
opens into chamber No. 2 in the front. The remaining door
opens into an unknown area behind chamber No. 2.

Both chambers have piping, allegedly for piping, allegedly
for carbon monoxide gas, but that in chamber No.2is incompl-
ete, apparently never, having been completed.

Chamber No. 1 has finished piping, terminating in gas ports
at two corners of the room.

Chamber No. 2 has provision {or a roof vent, but it appears
never to have been cut through the roof.

Chamber No. 1 has a heater/circulatory system for the air,
which is not properly designed (the inlet and outlet are too
close) and has no provision for venting.

The walls are of stucco, the roof and floor are of poured
concrete, none of which has been sealed, inside or out.

There are two heater circulators built as sheds on the side of
the building, one for chamber No. | and the other for some-
thing in the Bath and Disinfection facility, forward (See
drawing) neither of which are properly designed and have no
provision for vent/exhaust. )

The walls in chamber No. 1 have the characteristic blue
ferric-ferro-cyanide staining.

The building is unheated and damp.

Although at first glance these facilities appear properly
designed, they fail to meet all the required criteria for an execu-
tion gas chamber or delousing facility: ,

6 There is no sealant on any of the inside or ourside surfaces.

& .The depressed walkway is a potential gas trap for HCN,
making the building extremely dangerous.

e Chamber No. 2 is incomplete and probably was never used.
The piping is incomplete and the vent has never been opened in the
roof. :

o Although chamber No. 1 is operational for carbon monox-
ide,it {s_poorly vented and not operational for HCN.

13

® The heater/circulator is improperly installed.

® There is no vent or stack.

Therefore it is the author’s best engineering opinion that cham-
bers No. 1 and No. 2 were never, and could not ever, be used as
execution gas chambers. None of the facilities at Majdanek are
suitable, or were used, for execution purposes.

Chamber No. 1 has an area of 480 sq. ft., a volume of 4,240
cu. ft., will hold 54 persons and use 1 1b. of Zyklon B gas.’

Chamber No. 2 has an area of 209 sq. ft., a volume of 1,850
cu. ft., will hold 24 persons and use 0-5 Ibs. of Zyklon B gas.

Assuming gas chamber usage, the maximum weekly execu-
tion rate would have been the figures set out in Table VII.

Table Vi
(Hypothetical Execution
Rates for Majdanek

Chamber #1
Chamber #2

54 persons/week
24 personsfweek

STATISTICS

The statistics set out in Table VIII were generated for this rep-
ort. Assuming the gas chambers existed (and they did not), these
figures represent the maximum 24-hour, 7-day-a-week outputs
of each facility and the amount of Zyklon B gas required.

Relative to the additional alleged execution facilities of
Chelmno (gas vans), Belzec, Sobibor, Treblinka and any
others, it should be noted that carbon monoxide gas was alleg-
edly used.

As discussed above, carbon monoxide gas is not an execution
gas and the author believes that before the gas could take effect,
all would have suffocated. T herefore it is the author’s best engin-
eering opinion that no one died of CO execution.

International Military Tribunal document L-022
claims “1,765,000 Jews were gassed at Birkenau bet-
ween April 1942 and April 1944”.

Yet at full capacity, the alleged execution gas cham-
bers could only process 105,688 persons at Birkenau
over a greater time period.

Table VIII - See overleaf
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Table Vil
(Compiled Hypothetical Maximum Execution and
Crematory Usage Rates)
Gassed Cremated Cremated  ibs./kg.
(Hypomeucal) —__[Thwvehr,aly (Realtme) 12:

mﬁ’-s-’as—’ﬂ ] 4

Inclusive f

Towke.@94wk _____ BI88 L . of oo oo o

'Q_"i‘&@_&@‘i”i_____,____—___@éﬁ_ [SUTRSSN F——

T2wks. @ 126wk [ I D12 SN S

Total Zykion B gas 136/61.2 ’
Krema It - 3-43 -11-44

Inclusive

Bawks. @278wk. 23352 L . . I

84 wks. @ 714/wk. 59976 | _ B i

BAwks @INBMWK.___ p ] | 26460 | {

Total Zykion B gas 420 " 89 |
Krema (lf - 6-43 -11-44

Inclusive :

72 wks. @ 714/wk. - _ : . . i

Total Zykion B gas

Krema IV - 3-43 -10-44
inclusive
80 wks. @ 209/wk. 16,720 |

80 wks. @ 385/wk. 1
80 wks. @ 168/wk.
Total Zykion B gas
Krema V - 4-43 -11-44
Inclusive
BOwks @570/wk.
80 wks. @ 385/wk.
80 wks. @ 168/wk
Total Zyklon B gas
Majdanek 9-42 -11-43
Delousing Facility at Bath #1
6Owks.@90/wk. 5,400
Total Zykion B gas
Experimental Chambers
#1 60wks @5alwk. 3240 |
ToalZywonBgas . __ ... —-
#2 60 wks. @ 24wk 1.430
Total Zyidon B gas
Krema and Chamber

S
1
{

Total Zyklon B gas

Krema Old
6Owks @9Bfwk. . e 5760 | . _ __
60 wks. @ 42/wk. 2,520
TOTALS 123,976 242,176 106,512 2276/
1024.2
S
Source re ope | penods of it Hilberg, Destruction of the European Jews. 2nd ec 1985

CONCLUSION

After reviewing all of the material and inspecting all of
the sites at Auschwitz, Birkenau and Majdanek your
author finds the evidence overwhelming:

m There were no execution gas chambers at any of
these locations.

m It is the best engineering opinion of this author that
the alleged gas chambers at the inspected sites could not
have then been, or now, be utilized or seriously consid-
ered to function as execution gas chambers.

Prepared this 5th day of April 1988 at Malden, Massachusetts.
Fred Leuchter Associates.

Fred A. Leuchter, Jr.
Chief Engineer.
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APPENDIX |

COMPILED DATA FROM CERTIFICATES OF ANALYSIS
ALPHA ANALYTICAL LABORATORIES ~ ASHLAND. MASSACHUSETTS

Sample Description: Brick pParameter: Total Iron March 1988
Sample No. Results Units MDL* Inst Ref*™* Method Extract Analysis
880451.1 7,580 mg/Kg 1.0 ICP 1 6010 03/21/88
880451.2 6,280 mg/Kg 1.0 ICP 1 6010 03/21/88
880451.3 6,170 mg/Kg 10 ° ICP 1 6010 03/21/88
Sample Description: Brick parameter: Total Cyanide .
380386.1 ND mg/Kg 1.0 Spect 2 412B+D 03/10/8€
880386.2 ND mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.3 ND ma/Kg 1.0 Spect 2 412B+D 03/10/88
: 880386.4 ND mg/Kg 1.0 Spect 2 412B+D 03/10/88
: 880386.5 ND mg/Kg 1.0 Spect 2 412B+D 03/10/88
i 880386.5D ND mg/Kg 1.0 Spect 2 412B+D 03'10/88
380386.6 ND mg/Kg 1.0 Spect 2 412B+D 63/10/88
* 880386.7 ND mg/Kg 1.0 Spect 2 4128+D 03/10/88
880386.8 ND mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.8D 19 mg/Kg 1.0 Spect 2 4128+D 03/10/88
880386.9 6.7 mg/Kg 1.0 Spect 2 412640 03,10/88
880386.10 ND mg/Kg 1.0 Spect 2 4128+D 03/10/88
880386.11 ND mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.13 ND ma/Kg 1.0 Spect 2 4128+D - 03/10/88
880386.14 ND mg/Kg 1.0 Spect 2 412B+D- 03/10/88
880386.15 23 mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.16 1.4 ma/Kg 1.0 Spect 2 412B+D 03/10/88
880386.17 ND mg/Kyg 1.0 Spect 2 412B+D 03/10/88
880386.18 ND mg/Kg 1.0 Spect 2 412B+D - 03/10/88
880386.19 ND mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.20 ND mg/Kg 1.0 Spect 2 4128+D --- 03/10/88
880386.20D 1.4 mg/Kg 1.0 Spect 2 412B+D - 03/10/88
880386.21 4.4 mg/Kg 1.0 Spect 2 4128+D | = -~ 03/10/88
880386.22 1.7 mg/Kg 1.0 Spect 2 412B+D 03/10/88
380386.23 ND mga/Kg 1.0 Spect 2 412B+D T 03/10/88
880386.24 ND mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.25 38 mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.25D 1.9 mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.26 1. ma/Kg 1.0 Spect 2 412B+D 03/10/88
380386.27 1.4 mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.28 1.3 ma/Kg 1.0 Spect 2 412B+D 03/10/88
880386.29 7.9 mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.30 1.1 mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.30D ND mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.31 ND mg/Kg 1.0 Spect 2 412B+D 03/10/88
880386.32 1,050 r{ mg/Kg 1.0 Spect 2 412B+D 03/10/83
Sample Description: Gasket material pParameter: Total Cyanide
880386.12 ND mgKg | 10 Spect 2 | 412B:D 03/10/88
880386.7S Brick - Total cyanide spike recovery 119% *+ MDL - Method Detection Limits (same
880386.16S Brick - Total cyanide spike recovery 96% units as the Results)
880386.18S Brick - Total cyanide spike recovery 100% s ) ‘ \ 5
880386.19S Brick - Total cyanide spike recovery 120% Ref Rai;ﬁgtc)epgjeC‘g,eg‘;gn,et;fn‘covu
880386.26S Brick - Total cyanide spike recovery 140% -
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TOTAL APPENDIX Il _—
CYANIDE
mg/Kg /
1,000 7% Control Sample taken directly from i
the Delousing Chamber in Birkenau
ANALYSIS OF BRICK AND :
800 4 MORTAR SAMPLES T | EL
TAKEN AT
AUSCHWITZ & BIRKENAU
SHOWING
TOTAL CYANIDE
700+ |
KREMAS 1, Il Il IV, & V.
PLUS; CONTROL SAMPLE FROM
DELOUSING FACILITY #1 AT BIRKENAU
600 ————— ] . AT e
» Note: Sample 12is a sample of gasket material
and is not included in this graph.
500 - PN s
-
400 -t e
300 *j___/_//" i
200 | e
100 S D esignated thes ————— | [
Allied Propaganda Designated these Crematoria
as Execution Gas Chambers
f 195 67 23 14 14 44 17 19 13 14 13 79 13
. i | — jans |
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APPENDIX III

Translation of Document No. NI-9912
Office of Chief Counsel for War Crimes:

“DIRECTIVES FOR THE USE OF
PRUSSIC ACID (ZYKLON) FOR THE
DESTRUCTION OF VERMIN
(DISINFESTATION)”

1. PROPERTIES OF PRUSSIC ACID
(HYDROCYANIC ACID)

Prussic acid is a gas which is generated by evaporation.

Boiling point: 25 degrees Centigrade.
Freezing point: -15 degrees Centigrade.
Specific gravity: 0-69

‘team density: 0:97 (Air: 1-0)

The liquid evaporates easily.

Liquid: transparent, colourless.

Smell: peculiar, repulsively sweet.
Extraordinarily great penetrative powers.
“russic acid is soluble in water.

Danger of explosion:

75 g. prussic acid 1 cbm air. (Normal application approx.8-10
g. per cbm, therefore not explosive). Prussic acid may not be
brought into contact with an open flame, glowing wires, etc.,
because then it burns up slowly and loses all its effectiveness
(carbonic acid, water, and nitrogen are formed).

Toxic effect on warm-blooded animals:
Since prussic acid has practically no indicative irritant effect it
is highly toxic and very dangerous. Prussic acid is one of the
most powerful poisons. 1 mg. per kg. of body weight is suffic-
ient to kill a human being. Women and children are generally
more susceptible than men. Very small amounts of prussicacid
do not harm the human body, even if breathed continuously.
Birds and fishes are particularly susceptible to prussic acid.
Toxic effect on insects:
The effects of prussic acid on insects donot depend on the tem-
.rature to the same extent as that of other gases, that is, it is
also effective in low temperatures (even at 5 degrees Centi-
grade). The eggs of many insects, particularly bugs and lice, are
more susceptible than the the full-grown insects.

Toxic effects on plants:

“1e degree of toxicity depends on'the type of vegetation on the
plants. Plants with thick leaves are less susceptible than those
with thin ones. Mildew and dry-rot are not killed by prussic
acid. Prussic acid does not destroy bacteria.

II. METHOD OF USING PRUSSIC ACID

ZYKLON is the absorption of a mixture of prussic acid and an
irritant by a carrier. Wood fibre discs, a reddish brown granular
mass (Diagriess - Dia gravel) or small blue cubes (Erco) are
used as carriers.

Apart from serving its purpose as indicator, thisirritant also
has the advantage of stimulating the respiration of insects.
Prussic acid and the irritant are generated through simple evap-
oration. Zyklon will keep for 3 months. Use damaged cans first.
The contents of a can must all be used up at once. Liquid pruss-
ic acid damages polish, laquer, paint, etc. Gaseous prussic acid
is harmless. The toxicity of the prussic acid remains unchanged
by the addition of the irritant; the danger connected with it is
however considerably decreased.

Zyklon can be rendered inoffensive by combustion.

I1I. POSSIBLE POISONING

1. Slight Poisoning:

Dizziness, headache, vomiting, general feeling of sickness, etc.
All these symptoms pass if one immediately gets out into the
fresh air. Alcoho! reduces resistance to prussic acid gassing,
therefore do not drink alcohol before fumigation.

Prescribe: 1 tablet Cardiazol or Veriazol in order to prevent
heart disorders, if necessary repeat after 1 - 3 hours.

2. Severe poisoning:

The affected person will collapse suddenly and faint. First aid:
fresh air, remove gas mask, loosen clothing, apply artificial res-
piration. Lobelin, intermuscular 0-01 g. Do not give camphor
injections.

3. Poisoning through the skin:
Symptoms as for 1. Treat the same way.

4. Stomach poisoning:
Treat with Iobelin intermuscular 0-01 g., ferrous sulphate,
burnt magnesia.

IV. PROTECTION AGAINST GAS

When fumigating with Zyklon use only special filters, e.g.: the
filter/insert ““J” (blue-brown) of the Auergesellschaft Berlin or
of the Draegerwerke, Luebeck. Should gas seep through the
mask, leave the building immediately and change filters after
also checking the mask and its fit to see whether they are tight.
The filter insert is exhausted if gas enters through the mask. If
using filter ““J”’, first move around in the open air for aprox. 2
minutes so that a cértainamount of moisture from the breath
may gather in the filter insert. Under no circumstances should
filters be changed inside gas-filled rooms.

V. PERSONNEL

A disinfestation squad consisting of at least 2members is empl-
oyed for each disinfestation project. The fumigation chief is
responsible for the fumigation. His particular duties are inspec-
tion, airing, release and safety measures. The fumigation chief
is to appoint a deputy in case he has to leave. The orders of the
fumigation chief are to be followed without delay.

Untrained persons or persons who are trained but who do
not yet hold a certificate may not be called upon to work on
gassing operations, nor may they be taken into gas-filled
rooms. The fumigation chief must also know where to contact
his personnel. Every person mustatall times be able to prove he
has official authorization for the use of prussic acid for exter-
mination purposes.

V1. EQUIPMENT
Fach member must at all times carry with him:

1. His own gas mask.

2. At least 2 special filter inserts against Zyklon prussic acid.
3. The leaflet First Aid for Prussic Acid Poisoning.

4. Work order.

5. Authorization certificate.

Each disinfestation squad must at all times carry:

1. At least 3 special inserts as extra stock.

2. 1 gas detector.

3. 1 instrument for injecting Lobelin.

4. Lobelin 0-01 g. ampules.

5. Cardiazol, Veriazol tablets.

6. 1 lever or pickhammer for opening cans of Zyklon.
7. Warning signs as per regulation.

8. Material for sealing.

9. Sheets of paper to serve as pads.

10. Flashlight.
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All equipment to be kept clean and in good order at all times.
Damage to equipment is to be repaired at once.

VII. PLANNING FUMIGATIONS
1. Can the fumigation be carried out at all?
(a) Type of building and situation,
(b) Condition of roof.
(c) Condition of windows.
(d) Presence of heating shafts, air shafts, breaks in the
walls, etc.
2. Determine the kind of vermin to be exterminated.
3. Calculate the space. (Do not rely on drawings but take
measurements yourself. Take only outside measurements,
include walls).
4. Prepare personnel. (Remove domestic animals, plants, food
and drink, undeveloped photographic plates, and gas mask
filters).
5. Find which openings will be particularly difficult to seal. (Air
shafts, drains, large openings which have been boarded-up,
roofs).
6. Settle necessary safety measures. (Guarding, work detach-
ment for sealing).
7. Fix the date for the fumigation and the time for clearing the
building.
8. If necessary, arrange safety measures for the neighbourhood
in good time.
9. Notify authorities.

VIII. PREPARATION FOR F UMIGATION

1. Seal. '

2. Open all doors, closets, drawers, etc.

3. Pull bedding apart.

4. Remove all liquids (remains of coffee, washing water, etc.).
5. Remove all food.

6. Remove all plants and domestic animals (aquaria, etc.).

7. Remove all undeveloped photographic plates and films.

8. Remove adhesive plaster, all medical supplies, whether open
or in paper bags (particularly coal).

9. Remove all gas mask filters.

10. Prepare to check on fesults.

1. Clear out personnel.

2. Take over keys (every door key).

IX. THE STRENGTH OF THE GAS AND THE TIME
REQUIRED FOR IT TO TAKE EFFECT DEPENDS ON:

® The type of vermin.

~ The temperature.

< The amount of furniture in the réomnis:
® The imperviousness of the building.

For inside temperatures of more than 5 degrees Centigrade, it is
customary to use 8 g. prussic acid per cbm.

Time needed to take effect: 16 hours, unless there are special
circumstances such as a closed-in type of building, which
requires less time. If the weather is warm it is possible to reduce
this to a minimum of 6 hours. The period s to be extended to at
least 32 hours if the temperature is below 5 degrees Centigrade.

The strength and time as above are to be applied in the case
of: bugs, fice, fleas, etc. with eggs, larve and chrysalises.

For clothes-moths: temperatures above 10 degrees Centig-
rade, 16 g. per cbm and 24 hours to take eftect.

For Flour-moths: same as for bugs.

X. FUMIGATION OF A BUILDING

1. Check everybody has left the building.

2. Unpack boxes of Zyklon. Make the appropriate amount
ready for each floor.
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3. Distribute the cans. One man to go into the building and
receive the cans which have been brought up by the work de-
tachment and to distribute them. (Have them put next to the
pads.)

4. Dismiss the work detachment.

5. Post the guard. Fumigation chief to instruct the guard.

6. Check that sealing and clearing have been completed.

7. Put on gas masks.

8. Open the cans and pour out the contents. The contents are to
be spread thinly so that the Zyklon can evaporate quickly and
the necessary density of gas can be achieved as S00n as possible.
This process is to start on the top floor, but the cellar is dealt
with before the ground floor, should the cellar have no exit.
Rooms that have been dealt with should as far as possible not
be re-entered. This processing is to be done slowly and calmly.
The staircase particularly should only be used slowly. The
processing may only be interrupted in an emergency. v
9. The exit door torbe locked, sealed (do not forget the keyhole)
and its key'handed over to the fumigation chief.

10. On the door fix a warning with the legend: “Danger ~ Poison
Gas. Danger to Life, No Admittance”. This warning sign is to be
in several languages if necessary, and in any case it must be
marked with at least one death’s head, clearly visible.

11. Gas masks, apparatus for resuscitation and gas detectors to
be kept available at all times. Every member of the fumigation
squad must know where these objects are located.

12. At'least. 1 miember of the fumigation squad must always
remain near the building which is being fumigated. The guard
must be notified of his position.

XI. AIRING

The airing is connected with the greatest danger for those part-
icipating and others. Therefore, it must be carried out particu-
larly carefully and a gas mask should always be worn. The
airing should take place according to the following principles:
pure air should always be within reach in the shortest possible
time and the gas should flow out to that side where it cannot
endanger people who are not participating. Should the airing
be difficult, one trained man should remain in front of the
building in order to watch how the gas is blowing away.

1. Take care to see thatno strangers remain in the vicinity of the
building.

2. Post the guards in such a way that they are not annoyed by
the gas s it blows out, but can still watch the entrances to the
building.

3. Put on gas mask.

4. Enter the building. Close door, but do not lock it.

5. First open the windows on that side of the building where
there is no wind. Air floor by floor. Start on the ground floor
and after each floor take at least 10' minutes’ rest.

6. The doors leading to the corridor, connecting doors between
rooms and windows must be opened in each room. Should
there be difficulty in opening any of the windows they should
only be opened after most of the gas has blown away.

7. Partitions and other methods used to seal the room which
cannot be replaced quickly should only be removed after most
of the gas has blown away.

8. Care should be taken to see that the heating system and water
pipes do not freeze should there be a frost or danger of it.

9. Rooms with valuable contents, such as clothing stores, etc.,
may be locked again as soon as the windows have been opened.
10. Windows and doors which have been opened should be
fastened in such a way that they cannot slam. ‘

I't. Covers in chimneys may be removed after the provisional
release of the building.

12. The airing should continue for at least 20 hours.
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13. The Guard should remain near the building during the
whole of this time.

XII PROVISIONAL RELEASE

A fumigated room may be released provisionally as soon as the
paper strip of the gas detector is of a lighter blue than the centre
colour pattern, when the doors and windows are open. Only
work connected with the airing and clearing up may be done in
the rooms which have been provisionally released. Under no
circumstances may anyone rest or sleep in these rooms. The
doors and windows must be left open all the time.

XIII. CLEARING UP AFTER PROVISIONAL RELEASE

1. Remove remains of Zyklon from the fumigated rooms. They
should generally be sent back to the factory in the same way as
cans and boxes. Before boxes are sent back from the fumigated
rooms the inscription “‘Poison”” must be removed. from them.
Damp, wet or soiled remains as well as damaged cans may not

e sent back under any circumstances. They may be thrown on
a rubbish or slag heap, but may never be emptied into drains.
2. Mattresses, straw palliasses, pillows, upholstered furniture
and similar items must be shaken or beaten for at least one hour
in the open air (if rainy, at least 2 hours in the hall) under the
<upervision of the fumigation chief or his assistant.

- If possible, the stuffing of straw palliasses should be changed.
The old stuffing may not, however, be burnt, but may be re-
used after it has been aired for a further period.

4. Should the chimneys be covered from above, these coverings
must be removed carefully since otherwise there is a danger that
the fires in the stoves and hearths will not have sufficient
draught, which may cause carbon-monoxide poisoning.

5. After the final release has been made, two copies of a
fumigation report are to be filled-in in the prescribed manner.
The following points in particular should be shown:

(a) Volume of fumigated rooms.

(b) Amount of Zyklon used.

(c) Name of fumigation chief.

(d) Names of other personnel.

(e) Time required for gas to take effect.

(fy Time at which disinfested rooms were released.

XIV. FINAL RELEASE

l. Under no circumstances less than 21 hours after airing was
started.

2. All items removed for beating are to be taken back into the
room.

3. Doors and windows to be closed for one hour,

4. In rooms with heating facilities a temperature of at least 15
degrees Centigrade must be produced.

5. Gas detecting. The paper strip may not show a darker blue
than the lightest colour, even between blankets and mattresses
which have been placed on top of each other, or in rooms which
are not easily accessible and which it is difficult to air. Should
this not be the case, airing must be continued and the check for
gas repeated after a few hours.

6. The check for gas must be made in each room of buildings
which are again to be used as sleeping accommodation as soon
as possible. Under no circumstances may anyone sleep in a
room which has beenfumigated in the night following fumiga-
tion. The windows must always remian open during the first
night that the room is used again.

7. The fumigation chief or his deputy may not leave the build-
ing until the very last room has been finally released.

Issued by the Health Institution
of the
Protectorate of Bohemia and Moravia
in Prague.

CERTIFICATE OF TRANSLATION

I, DOROTHEA L. GALE WSKI, ETO No. 34079,
hereby certify that I am thoroughly conversant with the
English and German languages; and that the above is a
true and correct translation of Document No. NI-9912,

[signed] Dorothea L. Galewski
ETO 34079
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APPENDIX V

The purpose of the drawings 1s solely toindicate the places

where samples were taken
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. APPENDIX VI
Fred A. Leuchter, Associates
231 Kennedy Drive
Unit #110
Boston MA 02148
617-322-0104

May 14, 1988

Mr. Ernst Zundel
206 Carlton Street

Toronto, Ontario MSA 2L1
Canada '
Oear Mr. Zundel:

I am writing to advise you of a clarification on the drawings
of Krema II and Krema III as submitted with my report of
April 5, 13988.

Both these drawings indicate roof vents that are for reference
only, as they appear on material supplied by Museum officials.
These vents are not now, or were they ever part of the actual
structures at Birkenau. These are spurious bits of information
that are shown on some schematics of these two structures and
appear on my drawings only for reference as indicated in the
text. My intent was to call attentionm to this erronecus material
and information. It must be clearly understood that a visual
inspection of both KremalIl and Krema III clearly shows that

no roof vent ever existed at either of these facilities.

Very truly yours,
Fred A. chter Associates

Leuchtery Jr.
Chief Engineer. /
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APPENDIX ViI . : APPENDIX Vi
Fred A. Leuchter, Associates

o 231 Kennedy Drive

LA Unit #110

s Boston MA 02148
10HN ASHCROFT STATE OF MISSOURI GEORGE A. LOMBARDI 617-322-0104
Govenno DEPARTMENT OF CORRECTIONS ovison o
AND HUMAN RESOURCES ADULT iRSTITUTIONS
DICK D. MOORE MISSOURI STATE PENITENTIARY BILL M. ARMONTROUT
DIRECTOR WARDEN March 38, 1g9ag
DEPARTMENT OF CORRECTIONS P.0. BOX 597 . MISSQUR! STATE PENITENT.ZRY
AND HUMAN RESOURCES JEFFERSON CITY, MISSOURI 651020597
PHONE: 314-751.3224 Alpha Analytical
. 200 Homer Strest
January 13», 1988 Ashland, MA 01721
Gentleman:
Ms. Barbara Kulaszka
Barrister and Solicitor
8655 Queens Avenue Enclosed, please find 32 samples cf materials for analysis. All
London, Ontario Canada NSw 3H7 are for determination of cysnate residue except # 12 which is for

definition of material .
Dear Ms. Kulaszka:

I‘ received your letter regarding Queen v. Zundel and the testimony of

an expert witness dealix}g with execution by “gas chambers". I have Sample # 32 is control semple. Note blue color. Other samplas
considerable knowledge in that area, however, I suggest you contact should equal or exceed Cyanate content.

Mr. Fred A. Luechter, 108 Bunker Hill Street, Boston, MA 02192,

hame telephone number 617-322-0104. Mr. Luechter is an engineer: Sample # 12 is Gasket material. Determine composition.
specializing in gas chambers and executions. He is well versed in

all areas and is the only cansultant in the United States that I Sample # 7 is sediment material. Determine cyanata content,
know of.

) ) Samples #1 through # 11; Samples # 13 Through 32. Brick, mortar
If I can be of further assistance, please do not hesitate to call and sediment. Cyanate content.
on me at any time.

Sincerely, Test results for court litigation. Plesse certify,
[y i
. BiJZM. Arnb‘ nt/;"out All samples stored in ccol, damp and sunlight free locations.

Warden

Please complete analysis as soon as possible.

Very truly yours,

/ . Fred A. uchter, Associstes
/;W T2 , \

S T fy Fre (/A.\L»est(_.rchter‘, Jr.

s g ) Chief Engineer

* = AN EQUAL OPPORTUNITY EMPLOYER « «

Services provided on a Nondiscriminatory basis %/' 7
/7/’(;,\74
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| Department of Eney Qualily Engineering
E ﬁguwummwé%ﬂeuhwmléﬁbdbn/

37 %Me%ee&; Larorence, Massachusells 01543

CERTIFICATION FOR CHEMICAL ANALYSIS OF WATERS

2
3 LABORATORY: MAOS6 DATE: 03/15/88
- Alpha Analytical tabs )
. 200 Homer Ave. EXPIRATION DATE: 09/15/88
3 Ashland, MA 01721
b DIRECTOR: Scott MclLean
X 617) 881-3503
PRIMARY PARAMETERS AND CATEGORIES (DRINKING WATERS)

2 FULL CERTIFICATION: Trace Metals, Fluoride, Trihalomethanes, Volatile Organics,

Corrosivity Series, Sodium
§> PROVISIONAL CERTIFICATION: Pesticides - . - LA
Deug Christie, Keltie Zubko, Ernst Ziinde! and David Irving.
3 3 Ladly S — K »
: SECONDARY PARAMETERS AND CATEGORIES ;‘ -, -o 1N
{' FULL CERTIFICATION: Metals, Minerals, Nutrients,PcB, Pesticides, Volatile ‘
3 HalocarBons, VoTatile Aromatics, Cyanide, Phenolics

PROVISIONAL CERTIFICATION: None at present

Massachusetts Department of Environmentai Quality Engineering win accept

results from al parameters and categories listed above,

This certificate supercedes all previous certificates issued to this laboratory,

Reporting of analyses other than those authorized above shall be cause for
revocation of certification.

Original Certificate, not copies, must be displayed in a Prominent place at a1
times, Certification subject to approval by 0GC.

Dr. Faurisson. Ditlieb Felderer, Engineer Leuchter discussing

Auschwitz-Birkenay blueprints and models,

osep £,

- 0'Brien, ph.D.
: ( Director, Laboratory Certification
> For the Commissioner

100 Anniversary
. 1887 1987 L
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Zyklon B
Sodium Cyanide
Hydrogen Cyanid

Material Safety Data Sh
Zyklon for Pest Contro

Properties, Uses,
Storage and Handling

SODIUM CYANIDE

J-nt.‘:a'n.vtnl/\nn,’ /V]}[/I[T‘n i Lrvhionay

PROCES

DES

GRANDS CRIMINELS DE GUERRE

APPENDIX X

, Doc. L-022 ]

Document

DEVANT
LE TRIBUNAT, MILITAIRE
INTERNATIONAL

<UREMBERG

MNOVEMBRE 1945 — Y OCTOBNE 1940

S

%‘/\'L'muiﬁ;?
505005
6. 3.50

nternational Military Tribunal

L

EDITE A NUREMDERG, ALLEMAGNE

§
H
Ev
‘.
3
9
3

DOCUMENT ‘L-022.

EXTRAITS DU RAPPORT PRESENTE EN NOVEMBRE 1944 PAR LE
COMITE DES REFUGIES DE GUERRE, WASHINGTON D.C, SUnR
LES CAMPS D'EXTERMINATION (AUSCHWITZ ET BIRKENAU)
AVEC UNE ESTIMATION DU NOMBRE DES JUIFS GAZES A BIR-
KENAU, L'AVRIL 1912 A AVRIL 1944, (COTE D'AUDIENCE USA-204))

EXPLANATORY NOTE:

Qffsoy printed copy; orig. in archives of U.S, Siaie Depti repoet consists of
iwo accounts of cscaped concentration camnp nmalcs—Iiwo young Slovakian
Jews and » Polish major

Execulive Olfice of the President
War Refugee Board
Washinglon, D, C.

German Extermination Camps —
Auschwitz and Birkenau.
(page 33)

Careful estimate of the number of Jews gassed
in BIRKENAU helween April, 1942 and April, 1944
(according to countries of origin)

Poland (transported by truck) ... .. - Aapproxamalely 300,000

" w - brain) o G00.000
Holland ............ ... ... 100,000
Greece ..................... . .. 45,000
Prance ... 150,000
Belgium .......... ... ... 50,000
Gcl'mnny ..... e 60,000
Yu(,‘osluvm, Ituly and Norway ....... 50,000
Lithwania..............000 50,000
Dohcmiu, Moravia and Austria ....... . ... . 30,000
Slovakia ... " 30,000

Various camps for forcign Jews in Poland. . . 300,000
—

approximately 1,765,000
————
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NOTICE: SODIUM CYANIDE MAY BE FATAL IF SWALLOWED OR INHALED. CONTACT WITH
_ ACIDS OR WEAK ALKALIES LIBERATES POISONOUS GAS. CAUSES EYE BURNS
AND MAY IRRITATE SKIN. See Personal Safety, First Aid and Medical Treatment.

DO NOT USE SODIUM CYANIDE AS A PESTICIDE

FOR EMERGENCY ASSISTANCE CALL:

(901) 357-1546

This is an emergency sodium cyanide “HQT LINE.” Do not use for routine
technical or commercijal information.

CHEMTREC: (800) 424-9300
See “TRANSPORTATION EMERGENCIES" page 9.

DUPONT:

;——‘ e
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INTRODUCTION

Du Pont sodium cyanide (NaCN) is available in two
convenient all-purpose forms: a briguette form
(CYANOBRIK® sogium Cyanide) and a granular form
(CYANOGRAN? sodiug cyanide). The briquettes of
CYANOBRIK are of uniform size, average 13 grams or
about 'z ouncein weight and have overall dimensions of
approximately 3.5 x 3.5 x 1.3 ¢m or 1% x 13 x % in,
They are resistant to breakage and dusting, easy to
SCOOp up. and reacily soluble in water. The white
granules of CYANOGRAN are also of uniform size so
they flow better ang generate a minimum of dust. The
Crystaliline solid passes 99°% through USS Sieve No. 2;
10% maximum through USS Sieve No. 50. Also avail-
able is a granular compounding grade which will pass
100% through USS Sieve No. 8, and a reagent grade
meeting A.C.S. Specifications.

The Chemical Abstract Service Registry Number for
NaCN is 143-33-9.

SPECIFICATIONS AND TYPICAL ANALYSIS

Typical
Specifications Analysis*
Sodium cyanide, e 99, min 99
Sodium hydroxide. e 0.5, max 0.1
0.03, min

Sodium formate. s 0.5, max 0.3
Sodium chioride, % 0.01
Water, 2

briguette 0.1, max 0.05

granular 0.2, max 0.06
Sulfices (as S). ppm <1
Carbonates

(as Na.C03), % 0.5

“The gbove 1abie 9'ves typica! énalyses pesed on historical proguction pertor-
merce DuPoni does nor make any express or implied warranty that future
P70C ction will demonsicaie or continve 1¢ possess Ihese typical anaiyses

PHYSICAL PROPERTIES

Formuia weight 49.007
Melting point, F 1044
C 562
Boiling point, F 2786
Cc 1530
-Specific gravity, solid—
77F.25¢C 1.60

Specific gravity, liquid—

1560 F, 850 C 1.19
Heat of formation (AH‘,)
77 F, Btu/lb -788
25C, callg —438
25 C, kJ/kg -1833
Specific heat (78-163 F, 26-73 C)
Btu/lb-F or callg-C 0.335
kd/kg:- K 1.402
Heat of fusion (mp), Btu/ib 77
cal/g 43
kJ/kg 179
Heat of vaporization (bp), Btu/lb 1309
calig 722
kJ/kg 3041
Vapor pressure, mm Hg
1470 F, 800C 0.786
2190 F, 1200 C 89.8
2480°F, 1360 C 314.0
Solubility in water, g NaCN/100 g water
(See Fig. 1) -4F -20C 35.4
68 F, +20C . 58.3

USES AND
APPLICATIONS

The metal, chemical and mining_ industries are the

principal consumers-of sodium cyanide. Typical
uses include— .

Electroplating

Cyanide brass, cadmium, copper, gold, silver, and zinc
baths deposit decorative andjor functional metal coat-
ings on a variety of substrates. The good throwing
power of the electrolyte causes relatively uniform depo-
sition of the metal.on intricately shaped parts. Smali
amounts of special additives in the baths give bright
metal deposits even on recessed surfaces of the work.
Cyanide electroplating baths are versalile: they are ca-
pable of high production rates whether the work consists
of massive or minute parts.

Ore Extraction and Ore Flotation

The cyanide process for extracting gold and silver from
low-grade ores uses aqueous solutions of sodium
Cyanide with oxygen (air) to convert the noble metal (M)
to soluble NaM (CN)z, from which M can be recovered

either by precipitation with zinc dust or aluminum pow-
der, carbon absorption, or by electrowinning.

In the flotation of galena (lead sulfide) to separate it from
mixed ores containing sphalerite (zinc sulfide) and py-
rite (iron suifide), sodium Cyanide acts as a depressor;
that is, it reduces the tendency of gangue materials to
travel along on the froth and so impair the separation.
Sodium cyanide finds similar use in the separation
of pentlandite from pyrrhotite and molybdenite from
copper concentrates by flotation. It is also used to purify
the molyhdenite by extraction of copper impurities.

Case Hardening Steel
Molten salit baths containing 10-30% sodium Cyanide

¢ find extensive use for case hardening steels at temper-

atures below 1600 F (870.C). The molten bath processis
fast, easy to operate, and yiekds mixed carbon-hitrogen
cases that have excellent wear resistance and unj-
formity. The addition of activators or accelerators to the
bath results jn deeper cases than those obtained with

FIGURE 1.

plain cyanide baths, but nitrogen pickup is usually less.

The life of keen-edged tools improves when the high-
speed steel is cyanide-nitrided in molten cyanide baths
at about 1050 F (565 C).

Metal Cleaning
Agueous solutions of sodium cyanide are effective metal
Cleaners, especially for smut removal after acig pickling.

Chemical Manutacture

Sodium cyanide is used to make other chemicals that
lead to such diverse products as drugs and vitamins,
dyes and pigments, -insecticides, Sequestrants, poly-
mers, and catalysts. (See CHEMICAL REACTIONS
SECTION).

In any synthesis or formulation involving sodium cya-
nide, no cyanide compound should survive in the final
product as an impurity. This is especially important with
regard to consumer products.

Solubility of Sodium Cyanide in Water
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The most hazardous property of sodium cyanide is its
eaction with acids to form lethal hydrogen cyanide gas.

3odium cyanide deliquisces in moist air. Crystals of the
fihydrate, NaCN - 2H.0, form when saturated solutions
»f sodium cyanide cool at temperatures below 85 F
35 C). Sodium cyanide dissolves in methanol [6.05
¥100 mL saturated solution at 59 F (15C)). it also
dissolves in liquid ammonia® [3.7 g/100 mL NHs at
—-27.4 F (-33C)].

Sodium Cyanide Reactions in Water

Sodium cyanide (NaCN) dissolved in water forms an
equilibrium between ionized sodium cyanide and highty
volatile hydrogen cyanide (HCN). in sodium cyanide

*Aiso a Du Pont product

FIGURE 2.

Densities of
NaCN Solutions

solutions, HCN concentrations must be kept low to
avoid toxic fumes. HCN formation varies with pH,
Cyanide concentration, and temperature. At pH 7. or
less, essentially all of the cyanide will be in the HCN
form. To suppress HCN formation in typical concentrated
sodium cyanide make-up solution, apH of 12is required
at ambient temperature (See Fig. 3). A pH of 12 gener-
ally provides a smal! safety factor; the critical impor-
tance of avoiding toxic HCN fumes makes a margin of
safety essential. Higher temperatures and higher solu-
tion concentrations increase HCN fumes.

When making a cyanide solution, the proper procedure
is to add about 0.5% sodium hydroxide (caustic) or 50 Ib
caustic/1,000 galions water, before adding the cyanide.
More caustic will not be chemically harmful to the
cyanide, but increased alkalinity increases eye hazards
from splashes. if process chemistry requires lower pH
storage or use, adequate precautions in design and
operation must be taken to protect against HCN fumes
and HCN polymerization or hydrolysis.

Hydrogen cyanide molecules will polymerize to form the
extremely inert HCN polymer. In dilute solutions, HCN
polymer will generate colors ranging from pale yellow to
dark reddish brown. In stronger solutions, a dark brown
precipitate resembling iron rust can form which will

FIGURE 3.
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interfere with heat transfer, pilug pumps, orifices, etc.
and may cause significant cyanide loss. Again, high pH

values give low HCN concentration and reduce the ten--

dency for polymer formation.

Cyanide also reacts with water to form ammonia and
formate ions. In the acid PH range, hydrolysis products
are formic acid and ammonium salts. Alkafine solutions
produce formate salts and volatile ammonia. With
strong solutions, the volume of ammonia evoived can
cause dangerous pressure build-up. One gallon of 30%
sodium cyanide solution can produce more than 25 #3 of
ammonia. For this reason, extra vent capacity is rec-
ommended for storage tanks:

Ordinarily the reaction between cyanide and water pro-
ceeds slowly. However, the reaction rate increases ex-
ponentially with an increase in temperature, having a
critical range around 60-70 C (140-158 F). At tempera-
tures below this range, the reaction can be controlled by
cooling and, where practical, by dilution. At higher tem-
peratures, however, the reaction can be uncontroliable
and may proceed until substantially all the cyanide has
been consumed. For this reason, temperature control
and adequate cooling and venting capacity are needed.
Sodium cyanide solution storage tanks should be
equipped with facilities for measuring and controlling the
temperature of the solution (see EQUIPMENT, page
17). Heating may be needed to assist.indissolving the
NaCN (see Figure 1) andto prevent freezing (see Figure
“). Cooling helps to minimize cyanide loss in hot
w~eather (see Figure 4) and could be critically important
if the hydrolysis reaction begins to generate heat faster
than it can be dissipated to the surroundings.

Ali the reactions discussed above consume a portion of
the stored cyanide, and all are inhibited by maintaining
low solution temperature and high pH.

If special precautions are taken, acidification of sodium
cyanide to produce HCN gas for a chemical reaction is
an acceptable procedure: but only when handled by
technically qualified people, and after detailed planning.
CAUTION: The accumulation and storage of liquid or
gaseous HCN should not be considered until its prop-
erties and the required safety precautions for handling it
have been studied carefully. In addition to toxicity con-
siderations, violent exothermic polymerization reactions
can occur with HCN even in the absence of air or oxygen.

Other Reactions

Mild oxidants, such as alkaline hypochlorite solutions,
hydrogen peroxide solutions* and permanganate solu-
tions can oxidize cyanide to sodium cyanate. The reac-
tion finds wide use in the control of cyanides in
effluents® These oxidation reactions must be done in
dilute solutions to avoid formation of highly toxic gases.

3ee “Waste Disposal")

*Aiso & DuPont product
*Sse WASTE DISPOSAL on page 18

FIGURE 4.

Decomposition Rate
of NaCN Solutions
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NOTE: The % NaOH shown above is the concentration in the final sotution.

The NaCN (as shipped-containing 0.1% NaOH). when diluted to a
30% solution. will have only 0.03% NaOH in the finai solution unless
additional NaOM is added. (Decompesition rates based on Du Pont
eéxperimental data using 35% NaCN solution )

Strong oxidants, such as nitrates, nitrites, and chlorates

react violently when added to molten sodium cyanide (or

vice versa)¢

With the exception of lead and platinum, most metals
{(when finely divided) dissolve in agueous sodium
Cyanide in the presence of oxygen.

Alkaline solutions of sodium cyanide dissolve water-
insoluble cuprous cyanide and zinc cyanide with
formation of sodium tricyanocuprate and sodium tetra-
cyanozincate, respectively.

Reacting an alkyl halide, sulfate, or toluene-sulfonate
(P-CH3CeHsSO20R) with sodium cyanide in aqueous
alcohol, DMF2, or simitar aprotic solventleads to an alkyl
Cyanide (nitrile). Fusing a sodium aryl suifonate with
sodium cyanide yields the aryl nitrile; for example,
sodium benzene-sulfonate (sodium phenyl sulfonate)
gives benzonitrile (phenyi cyanide).

*See “Manual of Hazardous Chemical Reactions.” NFPA No. 431 M-197s,
published by the National Fire Protection Assn . 470 Atlantic Ave . Boston,
MA 02210
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Hydrogen cyanide, generated by reacting an acid with
sodium cyanide, is capable of adding to isolated double
bonds and to the carbonyl group of an aldehyde or
ketone. In the case of acetophenone, for example, the
corresponding cyanohydrin forms which hydrolyzes to
atrolactic acid [a-phenyllactic acid, CsHs(CH3)C(OH)
COOHp. Similarly, when preparing an a-amino acid
from an aldehyde or ketone by Strecker synthesis, the
hydrogen cyanide and ammonia needed can come from
ammonium cyanide formed in the reaction of sodium
Cyanide with ammonium chioride.

One method of synthesizing the sodium salt of
ethylenediaminetetraacetic acid (tetrasodium EDTA, a
chelating agent) combines ethylenediamine with form-
aldehyde® and sodium cyanide in hot (175 F, 80 C)
alkaline solution.

*Alsc & Du Pont praguss
°E L.ElalandJ F Freeman. Organic Syntheses, Wiley. New York. Coll. Vol. 4.
58-62 i 1983

FIGURE 5.
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HEALTH HAZARDS

Because of the toxicity of sodium cyanide, all persons
working with it should be completely familiar with ang
observe the established safety practices.

Sodium cyanide is a rapidly fatal poison when taken
internally. Poisoning may occur if sodium cyanide dust
is inhaled. Prolonged contact with the skin may cause
irritation and possibly poisoning, particularly if there are
open wounds or skin abrasions. Sodium cyanide'is al-
kaline and causes eye burns.

Freezing Points of Sodjum Cyanide Solutions
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SODIUM CYANIDE IN CONTACT WITH ACIDS OR
WEAK ALKALIES LIBERATES HIGHLY TOXIC AND
FLAMMABLE HYDROCYANIC ACID (HCN) GAS.
‘LSO, TOXIC. AMOUNTS OF HCN CAN BE LIBER-
+TED FROM WATER SOLUTIONS OF SODIUM
CYANIDE (SEE PP 4-5).

. The U.S. Department of Labor (OSHA) has ruled that an

employee’s exposure to Cyanide in any eight-hour
workshift of a 40-hour week shail not exceed a time-
weighted averageof 5 mg of cyanide (caiculated as CN)
per cubic meter of air. It also cautions that since cyanide
may penetrate the skin, especially if broken, control of
vapor or dust inhalation alone may not be sufficient to
prevent absorption of an excessive dose (Title 29 CFR
1910.1000 Air Contaminants).

SAFETY PRECAUTIONS
The Basic Safety Precautions are:

1. Do not breathe dust or gas. Wear an approved dust
respirator when there is ‘danger of inhaling cyanide
dust. The respirator should be one approved by
the Mining Enforcement and Safety-Administration
or by the Nationa! Institute for Occupational Safety
and Health (NIOSH). See PP. 5-7 of NIOSH's Rec-
ommended Standard for Occupational Exposure
of Hydrogen. Cyanide and Cyanide Salts, 1977
(No. 757-009/22),

2. Avoid skin contact with Cyanides. Never permit con-
tact with open wounds or skin abrasions. Wear pro-
tective gloves when handiing solid cyanides. Wear
rubber gloves when handling cyanide solutions.
Wash hands and gloves thoroughly with running
water after handling cyanides.

3: Do not get in eyes. Wear approved chemical splash
goggles when handling cyanide solutions and when
there is danger of splashing.

4. Immediately Sweep up any spilled cyanide and place
in a suitable container. Treat contaminated area with
dilute hypochlorite solution to destroy the cyanide.
Flush area with water; comply with Federal, State or
local regulations. If approved, drain to neutral che mi-
cal waste sewer.

5. Take every precaution to keep acids or weak alkalies
from contacting sodium cyanide. Do not store with
acids or weak alkalies.

6. Do not eat, drink, or smoke in areas where cyanide is
present. Do not handle or store food or beverages in
cyanide areas.

7. Store sodium Cyanide in a dry, well-ventilated area.
Containers should be kept closed and their con-
tents dry.

Symptoms of Cyanide Poisoning

Personnel should be constantly alert and ready to take
immediate action in case of exposure 10 cyanide. The
following are sympioms of cyanide poisoning. They can
result from many other causes, but these symptoms
should be investigated when they occur around cya-
nide areas.

Reddening of the eyes Headache

Irritation of the throat Weakness of arms ang legs
Palpitation Giddiness

Difficulty in breathing Collapse and convulsions
Salivation Numbness

Nausea

Effects of Exposure to HCN Vapor

The following toxicity data are the “Reported (Esti-
mated) Human Responses to Various Concentrations
of HCN Vaporse:

300 ppm Rapidly fatai

100-200 ppm Fatal within Y210 1 hour

45-54 ppm  Tolerated for ¥z 10 1 hour without
immediate or delayed effects

20-40 ppm Slight symptoms after several hours

10 ppm Threshold LimiL‘Tirne-Weighted Average
for a normal 8-hour workday

2-5 ppm Odor threshold

These numbers should be considered reasonable es-
timates, not exact data, and are more conservative
than some Iiterature references. Variations will exist with
different people. The “fapidly fatal" exposure level of
300 ppm assumes no first aid or medical treatment has
been given. Prompt administration of these recovery
technigues has proven very effective. Emphasis must
be placed on quick action, however,

In case of overexposure to HCN, quick action isrequired
to sound the alarm. remove the victim from the contami-
nated area and provide treatment. With prompt treat-
ment. recovery is usually rapid and complete with no
after-effects. Uniike many poisons, cyanide is not
cumulative in body organs. While cyanide poisoning is
rapidly fatal. no case shouid be considered hopeless: as
long as there is a heartbeat. treatment should be con-
tinued. (Only a physician can certify death).

FIRST AID AND MEDICAL TREATMENT

A.Introduction
The following points are important:

1. The treatment of Cyanide poisoning is divided into
two parts—First Aid and Medical Treatment. First
Aid is the prompt action taken to prevent further
harm or death and to put the victim in the best
condition for later treatment, if needed. First Aid is

*NIOSH Criteria Documeny Hyaogen Cvamae ang Cyan:oe Sans 11676
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18 generally given by the layman before a doctor
arrives. Medical Treatment is administered by
the physician.

2. A key to treatment of cyanide poisoning is the
rapid administration of antidotes and oxygen. Al-
ways have on hand a supply of the materials listed
in Sections B and ¢ below for immediate use.

3. Actions to be taken in case of exposure should
be studied and planned before beginning work
with cyanides.

4. In case of Cyanide contact, start treatment im-
mediately. Call a physician.

B.First Aid Supplies

First aid supplies shouid be located in the Cyanide
area, and immediately accessible at alf times. They
should be inspected at least twice a week by the
individuals who would be using them in an emer-
gency. The foliowing items are required:

-

. Two boxes (2 dozen) of amy! nitrite pearis. CAU-
TION: UNSTABLE. REPLACE EVERY 1-2
YEARS. Store in cool, dark location.

. 2. Oxygen resuscitators. The Flynn Series 1] resus-
citator, from O-TWO Systems, has performed
satisfactorily since it is light weight, rugged, and
asy to use. For information, contact Mid-South
Oxygen Company, Memphis, TN (901) 396-5058
or O-TWO Systems of Canada, Mississauga,
Ontario, (416) 677-9410. A good practice is to keep
Six amyl nitrite pearls in each resuscitator box.

3. Two 1-pint bottles of 1% sodium thiosulfate solution.,
4. A set of instructions on First Aid Treatment.

C.Medical Supplies
(For Use OnlyBy A Physician)
A “"Medical Supplies Kit” containing the following
supplies, should be conveniently located outside the
Cyanide area, and checked at regular intervals by a
responsible person.

-

- Two boxes (2 dozen) of amyl nitrite pearls. CAU-
TION: UNSTABLE. REPLACE EVERY 1-2
YEARS. Store in cool, dark location.

n

. Two sterile ampules of sodium nitrite solution (10
mL of a 3% solution in each).

3. Two sterile ampules of sodium thiosulfate solution
(50 mL of a 259 solution in each).

4. Two 1-pint bottles of 1% sodium thiosulfate soiution.

5. One 10 mL sterile syringe. One 50 mL sterile
syringe. Two sterile intravenous needles. One
tourniquet.

6. One stomach tube.

7. One dozen gauze pads.

8. Asetof instructions on Medical Treatment.

D.First Aid—Directions for Giving Antidote
1. It Patient Is Conscious and Breathing
For inhalation~and/or absorption, if the victim is
conscious, oxygen may be all that is needed. Butif
victim is not fully conscious or shows signs of
Poisoning, follow procedure in 2 below.

2. if Patient Is Unconscious But Breathing
Break an amyi nitrite peari* in a cloth and holg
lightly under the patient's nose for 15 seconds,
repeating 5 times at about 15-second intervals.
if necessary, repeat this procedure every 3 min-
utes with fresh pearls until 3 or 4 pearls have
been given. Give oxygen from a resuscitator to
aid recovery.

3. If Patient Has Stopped Breathing

Use oxygen resuscitator (preferably) or give artifi-
cialrespiration until breathing starts. Also break an
amyi nitrite peari* in a cloth and hold lightly under
the patient's nose for 15 seconds, repeating 5
times at about 15-second intervals. if necessary,
repeat this procedure every 3 minutes with fresh
pearls until 3 or 4.pearls have been given. When
giving amy! nitrite to a victim not breathing, place
the broken peart under the resuscitator face-piece
in such a wawthat it will not enter the mouth and
choke the victim. A clipis helpful to hold the peari.

E. First Aid—Inhalation Of Cyanide
Carry patient to fresh air. Have patient lie down. Ad-
minister antidote and oxygen (Section D) and remove
contaminated clothing. Keep patient quietand warm
untit physician arrives,

F. First Aid—Ingestion Of Cyanide

Administer antidote (Section-Dy; then give patient
one pint of 1% sodium thiosulfate solution (or plain or
Soapy water) by mogth and induce vomiting with
fingerin throat. Repeat untitvomit fluid is clear. Never
give anything by mouth to an unconscious person.
Use amyl nitrite or Medical Treatment procedures to
aid detoxification from ingested cyanide,

G.First Aid—Skin Or Eye Contact
In case of skin contact with cyanide, immediately
wash with plenty of water. For eye contact flush eyes
with water for at least 1 Sminutes and see a physician.

_— .
WARNING: Since amyl nitrie 15 flammahle, be carefu! loremove ali sources of
g_nihon. Such as open fiames or cigarettes, bafore breaking the pearts, espe-
ciatly with Stmuitaneous administration of oxygen.

Any person Qiving first axd shouid be careful 10 keep the brokan pearis away
from tus own mouth ard nosa; otherwise ha may inhale sufficient amyi nitrita to
become dizzy ang be Incompeten: 1o 9ive proper assistance

i

H.Medical Treatment
1. Treatment of Cyanide Poisoning

While preparations for sodium nitrite and sodium
thiosulfate injections are being made, break an
amyl nitrite pearl® in a cloth and hoid it lightly under
the patient's nose for 15 seconds, repeating
5 times at about 15-second intervals. If victim is
not breathing, use oxygen resuscitator or arti-
ficial respiration.

Discontinue administration of amyl nitrite and
inject the solution of sodium nitrite (10.mL of a
3% solution) intravenously at the rate of 2.5 mly
minute; then immediately inject the sodium thio-
sulfate (50 mL of a 25% solution) at the same rate,
taking care to avoid extravasation.

Watch patient continuously for 24-48 hours it
cyanide exposure was severe. If there is any re-
turn 'of symptoms during this period, repeat the
treatment, but use one-haif the amounts of sodium
nitrite and sodium thiosulfate solutions.

If signs of excessive methemoglobinemia develop
(i.e., blue skin and mucous membranes, vomiting,
shock.and coma), 1% methylene blue solution
should be given intravenously. A total dose of 1 to
2 mg/kg of body weight should be administered
over a period of five to ten minutes and should be
repeated in one hour if necessary. In addition,
Oxygen inhalation will be helpful and transfusion
of whole fresh blood May be considered if there
has been mechanical injury with bleeding or in-
ternal blood loss simultaneously with the cya-
nide exposure.

NOTE: A second injection of the antidotes on
one-half the dosage initially used can be ag-
ministered two hours after the initial treatment to
help the patient ward off a relapse.

2. Treatment of Cyanide Sores

Should sores or skin irritation develop coinciden-
tally with handling cyanide or its solutions, consult
a physician or dermatologist.

. Treatment Of Burns

Burns from molten Cyanide mixtures are the same
as those from alkalies and should be treated in
a similar manner. Wash the burns thoroughly
with warm water to remove all cyanide and alka-
lies present, then treat as any burn and consult
a physician.

“Ses page 8.

PACKAGES

Du Pont sodium cyanide in the form of briquettes
(CYANOBRIK?®), granular (CYANOGRAN?) and granuiar
compounding grade is available in nonreturnable 100-ib
net (108-b gross) and 200-b net (218-Ib gross) steel
drums. The 100-Ib (45.4-kg) drums are shipped palietized
1810 a pallet and the 200-Ib (80.7-kg) drums are 8 or 10 to
apallet. The drums can be stored § highin awarehouse.

CYANOBRIK is also available in 3000-b net {3550-ib
gross) FLO-BIN® containers. 24 to 44 bins per rail car or
12 bins per trailer truck.

Customers using sodium cyanide as a water solution
can receive it dry in "Wet-Flo" tank cars (55 000 to
65 000 Ib) and tank trucks (35000 Ib). The tank cars and
trucks are unloaded Dy circulating premeasured water
from a storage tank to dissolve the NaCN.

Orum shipments can be by ocean, rail freight or truck.
Sodium cyanide is not mailable. The Department of
Transportation (DOT) hazard classification is Poison B.
A DOT Poison label is required. Truckioads, carloads
and tank cars must carry “"Poison" placards.

Due to changing government regulations, such as those
of the Department of Transportation, Department of
Labor, U.S. Environmental Protection Agency and the
Food and Drug Administration, references herein to
government reguiations may be superseded. You
should consult and follow the current government regu-
lations, such as Hazard Classification, Labeling, Food
Use Clearances, Worker Exposure Limitations and
Waste Disposal Procedures for the up-to-date require-
ments for the products described in this literature.

TRANSPORTATION
EMERGENCIES

If a shipment of Du Pont sodium cyanide is invoived in
an accident or emergency anywhere in the continental
United States. make a toll-free cali 1o the Chemical
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E. I. du Pont de Nemours & Co. (Inc.)
Wilmington, Delaware 19898

U.S. Sales and Services

For placing orders or requesting additional product
information, please use our convenient 24-hour toll-free
telephone number, if you prefer, you can write to us.

By Phone

Tolt free in continental U.S. (except Delaware)

(800) 441-9442

In Delaware
(302) 774-2099

By Mail

E I du Pont de Nemours & Co. (Inc))
Chemicals and Pigments Dept.
Customer Service Center
Wilmington, DE 13898

International Sales Offices

CANADA

Du Pont Canada Inc.
Box 660

Montreal S, PQ. H3C 2v1
(514) 861-3861

Ou Pont Canada inc,

PO. Box 2300

Streetsville Postal Station
Mississauga, Ontario L5M 2.4
(416) 821-5570

EUROPE

Ou Pont de Nemours International S A.

P.O. Box

CH-1211

Gerieva 24, Swizerland
022-378111

ASIA-PACIFIC

Ou Pont Far East, Inc,
Kowa Building Ne, 2
11-39 Akasaka 1-chome

Minato<ku
.. LATIN AMERICA Tokyo 107, Japan
E 1. du Pont de Nemours & Co. {Inc,) 585-5511
Chemicals and Pigments Dept. ’
Latin America Sales Office Du Pont Far East, Inc.
Brandywine Building Maxweil Road .
Wilmington, DE 19898 P.O. Box 3140 '
(302) 774-3403 Singapore 9051 dl -
273 2o | Storage and Han ing
|
f 3
E-70679 785 (5M)
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NOTICE: Hydrogen Cyanide is an extremely hazardous: liquid and vapor. it is highiy toxic
and may be fatal it inhaled, absorbed through the skin, or swallowed. HCN is
extremely volatile and flammable and forms explosive mixtures in air. It can

* polymerize violently from alkalinity, heat or water. See PERSONAL SAFETY AND

HCN will polymerize violently from alkalinity, reat, or
water, and can hydrolyze violently with some strong.
concentrated acids. These reactions can be extremely
destructive, and precautions must be taken to avc:d con-

FIRST AID on page 4.

PRODUCT INFORMATION

o

tact with reaction initiators.

Anyone planning to work with HCN should be thoroughty
TAB LE OF CONTENTS familiar with its proper_ties and the_ necessary safety
precautions described in this bulletin. They shculd be
Page proficient in product handling, emergency, and first aid
PRODUCT INFORMATION Buddy System procedures; and have the necessary safety equipment,
Introduction ............ . ... 1 HCN Odor Detection - Introduction first aid and medical supplies for these procedures.
1 \?\;;:L?:ctké ''''''''''''' Hydr(lagen cy?ﬁldhelfhyqroqyantc acxs, prg;sm[afcn(tj)i HCdN) Du Pont ships HCN in tank cars only. Befqre Du ?ont will
2 Cyanide Emergency Plan and Plant Major oS 19 BIUSR QU with a weak butidentifiable odor gy /iy any uss location, both a site inspecticn and
2 Emergency Plan .............. . .. .. 10 (see Sniff Test on page 9). The Depariment of Transporta- inspection of the bulk handling facilities are required.
2 HCN Safety Checklist 10 tion (DOT) proper shipping name for HCN i Hydrocyanic o
Site Selection....................... .. . 10 Acid, Liquefied and the DOT Hazard Class is Poison A (1 Early evaluation of the proposed site by Du Pontis impor-
4 HCN Tank Car Unloading . . . 10 The Chemicat Abstracts Index Name for HGN is hydro- tant to avoid wasting development time and money on a
4 General Considerations ... ... ... 12 cyanic acid (CAS Registry Number 74-90-8). site not suitable for HCN use. When construction is nearly
5 Specific Operating Instruction 12 complete, Du Pont will make a bulk facilities inspection.
5 HCN Storage Tank .................... ... 16 HCN can be ignited by an open flame or spark and can On-site technical service will be provided by Du Pont
5 General Considerations ... 16 form explosive mixtures with air (Class 1A Flammable during the first delivery. After start-up, Du Pont will ake
A. 5 Control Procedures............. ... .. 16 Liquid)® Itis highly volatile, boiling at 25.7°C (78.3°F). periodic safety inspections as a continuing customer ser-
B. 5 HCN Process Facihﬁes 18 HCN gas is slightly lighter than air and normally will rise. Its vice. {See Site Selection on page 10)
C. 6 Equipment Descriptions .. 18 combustion products — carbon cioxide, water, and nitro-
D. 6 Storage Tank .............. ... .. . ... . 19 gen - dissipate harmiessly into the atmosphere. For consulting assistance on any aspect of handi'ng or
E. 6 Venting and Pressure Release ........... . . 19 . : design of HCN facilities. contact your Du Port rapresenta-
F First Aid — Swallowing Cyanide ..... ... . & Refrigeration .................... . .. 19 HCN is extremely toxic by inhalation. skin absorption, cr tive or the nearest District Office iisted on the back ~aver
G. First Ad - Evye or Skin Contact.. ... . 7 Pumps....... ..o 19 Ingestion. Dangerous concenirations of HCN can e of this bulietin
H. Medical Teatment ............. . . . 7 present without discomfort because the weak odor is not
Personal Protective Equipment ... .. .. .. ... 7 irritating or obnoxious. Brief exposure to HCN concentra- Specifications
STORAGE AND HANDLING tions ofiabout 800 pom o more in air can result in rapid Forindustrial uses, Du Pont offers high purity HCN whose
Precations nUse ... ... 8 loss of consciousness and death, unless first aid is Specifications and Typical Analyses are listed in Table |
;'ar'f\m?b"';y anddFifZF'Qh‘mg -------------- : promptly ‘administered. It proper treatment is given ’
Xpiosion Hazard in Air ... . .. ... 1 i . .
Exothermic Reactipns Under Alkaline ~ Sprinklers and Water Guns.......... o 20 Eg(r:\,kl‘); ;Z(t:()av(e;[;yn-:i];?vr;n;gg?npld and complete, since Phys:cal Prqpertles )
or Heated Conditions ........... ... . . . 8 Backfiow Protection .. 20 Hydrogen cyanide physical properties are summarizad in
Exothermic Reactions Under Acidic Conditions 8 WASTE DISPOSAL o ... ... 22 Pryeem renthees tafer 1n AE £S An NATES n Table Ii. Additional physical properties appear in Figures
Tansportation Emergencies 9 SOURCES OF EQUIPMENT., . . . . . ... 22 e 347! TuTeIs 1 caremness el SEFERENCES AND NOTES ¢ 710 12 on pages 2% 028 PeP >
Personnel Training ... ... ... 9 REFERENCES AND NOTES .......... ... .. . .. 24
Indoctrination .. .. ... e 9 APPENDICES .. ... ... .. .. .. . .. .. . ° 25
TABLE |

SPECIFICATIONS AND TYPICAL ANALYSES

FOR EMERGENCY ASSISTANCE CALL: DU PONT HYDROGEN CYANIDE

DU PONT (901)357-1546
. . . . . i '
Thls. is an emergency Cyamdg Hgtlme to our Memphis, TN plant. Do not use for Specifications Azfy::s'
routine technical or commercial information. Hydrocyanic acid, minimum % T 985 396
Water, maximum % 0.5 0.3
CHEMTREC (800) 424-9300 Acidiiy (H:S0, and SO, combined, calc. as H.S0,) 0.06-0.10 0.08
See TRANSPORTATION EMERGENCIES on page 9. Color Not darker than
APHA 20 (Saybolt 24) 5

FOR COMMERCIAL OR TECHNICAL INFORMATION CALL:

*This column gives typical analyses based on historical production pertormance. Du Pont does not make any express or implied warranty that fulure production will
demonstrate or continue to possess these typical analyses,

Your Du Pont Marketing Representative or a District Sales Office listed on the back
of this builetin.

< free of cna-ge anas basex on lechnicai za'a rar 2L Pant believes 1o be relable. It is intended for use
ana sk Since conditicms 3f Use are outsiae our control, we make no warranties, 1
V1IN &0y use of thig int 1IN NG heren 1s 1o be taken as a ficense to operate
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FIGURE 1 DU PONT HYDROGEN CYANIDE TANK CAR

TABLE Il Chemical Properties

=
Hydrogen cyanide s miscible in aif proportions with water,
PHYSICAL PROPERTIES® OF methanol. ethano! and ethyl ether. Aqueous solutions of g
HYDROGEN CYANIDE (HCN) hydrogen cyanide are weak acids and are sensitive to §
fight. 3
Molecular weight 27.03 The chemical reactions of Nhydrogen cyanide are dis- - gd - ‘:::'g'
N . Cussed in the Encyclopedia of Chemical Technology®. E 25 33E 8 <5
Boiling point, °FC=: ;5; Certain hazardous chemical reactions involving HCN are s =3 235 g 87
8. described on page 8 under Precautions in Use. A review S §§°... g 8 E..'
Melting point, °C ~-13.24 of these reactions and the PERSONAL SAFETY AND g 3 8EE5 =, S:s
°F 8.17 FIRST AID section is essential before attempting labora- 2 2z E35s "EZes g;
Conductivity, uSicm 0°C (32°F) 33 tory reactions with HCN g?‘ §§§§ gg;g; g3
Critical temperature, °C 183.5 Uses ?_.E §§;§ 3§§§§§§
°F 362.3 Hydrocyanic acid s essential for manufacturing many §§ §§§§ ‘&‘3.%5 ’
Critical pressure, atm 53.2 important producis in our modern society, including de- S |
MPa 54 tergents. pharmaceuticals. Tylon. chelating agents. blue '
. . 3 dyes. methacrylate and acryiate resins. insecticides. and :
Critical density, g/mL (Mg/m?) 0.195 weed kilers,
Density, vapor (air = 1), at 31°C 0.947 .. R
liquid, g/mL (Mg/m?) at 0°C 0.7150  Shipping Containers
liquid, g/mL (Mg/m3) at 20°C 0.6884 Du Pont ships hydrogen cyanide in tank cars only (See
\ . o o Tabie il for net volumes and weights). They are specially |
Dielectric constant, zgng Eggg }fi:; built DOT 105A-500W or 105A-800W cars. Figure 1 |
. o shows the distinctive red and white tark colors adopted |
Explosive range, V°'~:/° in air for rail shipments by all HCN producers. The cross section |
at 100 kPa and 20°C, min. 6 shows construction of HCN cars built to Du Pont specifi- |
max. 41 cations, which exceed Depariment of Transportation reg- ?
Flash point, TCC (ASTM D-56), °C ~17.8 ulations. A rupture disk/safety valve i the dome, set at j i
°F 0 225 psig (1550kPa) and 213 Psig (1470kPa) respectively, = x :
Heat of combustion, kcal/mol 159.4 relieves excess pressure under conditions of extreme ' = 3 i
kJ/mol 667 heat. Placards on the sides and ends of the car identify 3o : Ezf_{vg :
Heat of formation kealimol the product, give |_nstrucuons for Jsolaynng the gar if a leak ‘ ;’g %g wE !
gas at 25°C ! ' ~30.7 develcps, and give Dy Ponts Cyanide Hotline phone |I :%-! x \ §§ i
liquid at 18°C -24.0 number 3 ;
kd/mol TABLE Hi I 5 '
gas at 25°C ~128.4 :
liquid at 18°C -100.4 DU PONT HCN TANK CARS \ :
Heat of fusion, at ~14°C, keal/mol 1.72 Net Volume and Weight ' S i
kJd/imol 7.2 Galions - Liters Pounds Kilograms ‘ % g 1
Heat of vaporization, kcalimol at 25°C 6.03 6,000 22,700 30,000 13,600 & Ee i
kJ/mol at 25°C 252 11,000 41,600 53,000 24,000 ( 8 ! 3 i
Autoignition temperature, °C 538 20,000 75,700 100,000 45,400 j/ g 53 f
o Py v} |
Specific heat _F o " 1000 Hydmgen cyanide is regulated as a Hazardous Material o : @ 1‘..—:.; !
pecific heat, cal/mol-C, 33-1=C (“27;6 F) 13.95 Dy the Department of Transportation (DOT)"%. The DOT 2 2 5 I i
16.9°C (62.4°F) * 16.94 Proper Shipping Name for HCINis HYDROCYANIC ACID. Q o3 |
Surface tension, dyn/cm (MN/M) at 10°C 19,4 LIQUEFIED and the DOT Hazard Classis POISON A The E 2 fx oF !
17°c 18.2 DOT Identification Number is UN 1051, £ l §§ -\'§ =T |
25°C 17.2 HCN in cylinders can be purchased from: § § Eg . ‘lT
) S T w !
*These property data are drawn trom various Du Pont and literature sources. Fum|co lncorporated ; g ‘\DE li:’ ﬁ Kf 'l
Ou Pont does not make any express or implied warranty that the commercial PO. Box 3459 E > - :.’ % 2 :
product will have these properties. Amarillo, TX 79106 c 3 = 8 E '
(806) 355-6831 o |
|
- e
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PERSONAL SAFETY
AND FIRST AID

Health Hazards

Hydrogen cyanide is a Class A poison. Itis fast acting and
¢an cause death quickly at low levels of exposure. Its toxic
effectinhibits the oxidation processes in the body celis by
restricting oxygen transfer from the blood tobody tissues,
including the heart and brain. Poisoning can result from
breathing HCN. fumes; absorption of hydrogen cyanide
vapor or fiquid through the skin, particularly the eyes,
mucous membranes, and feet; and from ingestion of
liquid HCN. Because of the possibility of skin absorption
of HCN fumes. air monitoring for HCN is required even
when wearing an air mask.

The U.S. Department of Labor (OSHA) has ruled that an
employees exposure tc HCN in any 8-hour workshift of a
40-hour week shall not exceed a time-weighted average
of 10 ppm HCN (10 mg/m?3). It also cautions that since
nvdrogen cyanide may peretrate the skin, control of vapor
inhalation alone may not be sufficient to prevent absorp-
tion of an excessive dose's. The American Conference of
Governmenta! industrial Hygienists (ACGIH) recom-
mends that the 10 ppm limit be treated as a ceiling
value'®. Du Pont observes the ACGIH fimit and for 12-hour
work shifts recommends a 5 ppm airborne exposure limit,
time-weighted average

HCN is not a cumuiative poison. It is believed that there
are no chronic effects from cyanide poisoning. With
prompt (reatment, fecovery is normally quick and
complete.

Safety Precautions

The following are gereral precautions and procedures
necessary for the safe use of HCN Detailed procedures
must be developed for each plant.

1. Do not preathe HCN gas. Use only with adequate
ventiiation. Carry an escape mask at all times when
working in areas where exposure may occur; but
carrying an escape mask is not necessarily required
for merely walking through an area. A self-contained
ar mask s required for many operations in HCN areas
and protective clething may be required.

2. Any time you beieve yOu are exposed to dangerous
amounts of HCN immediately cal! out 1o attract at-

tention or call on the radio for heip and to alert people
that there is an HCN release. This should be done
immediately because YOu may lose consciousness
quickly.

. Do not get HCN liquid or vapor in your eyes. Wear

goggles when performing any operation such as
starting a pump or turning a valve. In case of contact,
immediately call for help and flush with water for at
least 15 minutes. See First Aid on page 5.

. Wear rubber gloves at alf times when working on

equipment, pumps, or fines. If HCN liquid is spilled
onto the gloves, remove them immediately and
thoroughly wash hands with plenty of water.

. Do not get HCN on skin or on clothing. In case of

contact, call for help and immediately flush the skin
with large quantities of water white removing con-
taminated clothing. See First Aid on page 5.

- Always check the nearest safety shower before start-

ing any job involving HCN handling. Do not start work
unless it is in satistactory working condition.

. Always pressure test equipment/piping before using

HCN if any connections have been made or broken.
Make sure no lines are plugged. Check position of all
valves involved before and after each pumping.

. Never trap liquid HCN in a confined place such as

between two valves or inside. valve cavities of gate,
ball, or plug valves since stagnation, particularly
in direct sunlight, can ‘cause a polymerization
explosion,

- All personnel should be trained to recognize HCN

poisoning and be able to administer first aid to poison
victims.,

. Tanks or process vessels may not be entered without

the express permission of plant supervision. Stan-
dard procedures (details not included here) for enter-
ing tanks must be followed. For all-work inside HCN
tanks or process vessels, achemical safety suit must
be worn unless the vessel is thoroughly decontami-
nated and no HCN can be detected. Persons enter-
ing must carry five-minute escape masks, and an
HCN detector. Two safety men, each carrying a
five-minute air escape mask, must be in attendance.
One must be observing operations inside the tank.
The other must be within easy call distance.

- Protective clothing; including.arubber svit or chemi-

cal suit with breathable air supply should be worn
when breaking connections in any line or equipment
possibly containing HCN. A rubber or chemical suitis
not required after a fine has been depressurized,
decontaminated, the first break made, and it is posi-

tively established that the line or equipment is not
plugged and does not contain HCN.

12. When possible, work on the upwind side. Approach
all HCN leaks or spills from upwind.

Symptoms of HCN Poisoning

Personnel should be constantly alert for symptoms of
Cyanide poisoning in themselves and others. The follow-
ing poison Symptoms can result from other causes, but
should be investigated promptly when they occur around
Cyanide:

Reddening of the eyes  Nausea

Irritation of the throat Headache

Palpitation Weakness of arms and legs
Citficulty in breathing , Giddiness

Salivation Collapse

Numbness Convuisions

Reddening of the eyes is one of the earliest symptoms.

Effects of Exposure to HCN Vapor

The follawing toxicity data show the “Reported Human
Response to Various Concentrations of HCN Vapor"™:
Odor threshoid

OSHA exposure limit, time-weignted
average for normal 8-haur work day®

Slight symptoms after several hours

2-5 ppm
10 ppm

20-40 ppm

45-54 ppm . Tolerated for Y2 hour to 1 hour without

significant immediate or delayed effects
Fataf within %2 hour 1o 1 hour
Rapidly fatal (if no treatment)

100-200 ppm
300 ppm

These numbers should ‘be considered reasonable esti-
mates since effects vary for ditferent people;and data are
not exact. These data are more conservative than some
literature references. The “rapidly fatal” exposure fevel of
300 ppm assumes no first aid or medical treatment. Both
are vey effective if used quickly.

Prompt administration of the recovery techniques outlined
below has proven very effective, but emphasis must be
placed on quick action. Seconds count and treatment
should be provided within about 200 seconds (3-4 min-
utes). In case of overexposure o HCN, quick action is
required to sound the alarm, remove the victim from the
contaminated area, and provide treatment. With prompt
treatment as prescribed, recovery is normally quick and
complete with no after effects. Unlike many poisons, HCN
is not cumutative in body organs. While HCN poisoning
can be rapidly fatal, no case should be considered hope-
less; continue treatment until a physician can certify
death.

First Aid and Medical Treatment

A. Introduction - Treatment for cyanide poisoning can
be provided in two ways, “First Aid” and “Medica! Treat-
ment." Both require immediate action 10 prevent further
harm or death. First aid using amy! nitrite and oxygen is
generally given by a layman before medica! heip arrives.
Medical treatment involves intravenous injections and
must be administered by qualified medical personnel.
Even if a doctor or nurse is present, the need for fast
treatment dictates using first aid treatment with amyl ni-
trite and oxygen while medical treatment materials for
intravenous injection are being prepared. Experience
shows that first aid given promptly is usually the only
treatment needed.

Medical treatment is given if the victim does not respond
to first aid. It provides a larger quantity of antidote inclug-
ing sodium thiosulfate to chemically destroy cyanide in
the body. However, even under optimum conditions. amy!
nitrite can be administered faster and should be used
even it medical treatment foliows.

Always have on hand the materials lisied in paragraphs B
and C below. Actions to be taken n case of cyanide
€exposure should be planned and practiced before begin-
ning work with cyanides. Workers should be trained to
provide immediate first aid using amy! nitrite and oxygen
resuscitators.

in case of cyanide poisoning. start first aid treatment
immediately, then call a physician in ail cases.

B. First Aid Supplies — Adequate first aid supplies
should be conveniently piaced throughout cyanide use
areas and be immediately accessible at all times They
shouid be routinety inspected (typically daily) by people
who would use them in an emergency. The total number of
each item listed below should be adequate to handle the
largest number of poison cases reasonably anticipated,
taking into account that some suppiies may be wasted.
destroyed, or inaccessible in the emergency.

1. Amyl Nitrite Ampules (antidote) ~ One box of one
dozen ampuies per station is usually satisfactory

CAUTION: Unstable and muyst be replaced every
110 2 years. Store in the original dated box, and
away from heat. (See paragraph B 2 for storage in
resuscitator case).

2. Oxygen Resuscitators — The Flynn Series il Mogel!
by O-Two Systems has performed well in Du Pont
use. It is lightweight, rugged. and easy to use.

A common Du Pont practice is to use the resus-
citator as the storage point for the amyl nitrite
ampules.
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3. A set of cyamde first aid instructions. Workers
should be fully trained since in a real emergency
there will be insufficient time to “read the book.

4. Two 1-pint bottles of 1% sodium thiosultate solution
for use in case of cyanide ingestion or plain water
can be used. In many areas, the low probability of
cyanide ingestion does not warrant distribution of
thiosuifate.

C. Medical Supplies - Medical Supply Kits should be
comveniently located for easy access by medical people.
Materials for intravenous injection are intended for use
only by a physician or fully qualified medical personnel.
The location of kits should be carefully planned as part
of the emergency pre-plan. Suggested locations for kits
include:

® in Or near the cyanide area

® plant medical station

® ambulance or emergency vehicle
® jocal hospital

® doctors office and residence.

Kits should be accessible but secured against tampering.
They should be inspected regularly and the amy! nitrite
ampules replaced every 1-2 years. Medical supply kits
should contain the following:

1. Two boxes. each containing one dozen amyl nitrite
ampuies. (See First Aid Supplies, item 1)

2. Two sterile ampules of sodium nitrite solution
(10 mL of a 3% solution in each).

3. Two sterile ampules of sodium thiosulfate solution.
(50 mL of a 25% solution in each.)

4. Two 1-pint bottles of 1% sodium thiosutfate solution
(See First Aid Supplies, ltem 4)

5. One 10 mL sterile syringe. One 50 mL sterile
syringe. Two sterile intravenous needles. One
tourniquet.

6. One stomach tube.
7. One dozen gauze pads.

8. Aset of cyanide instructions oh first aid and medi-
cal treatment.

D. First Aid - Directions for Giving Amy! Nitrite Antidote

and Oxygen -

1. If Victim is Conscious: For inhalation and/or ab-
sorption ifthe victim is alert. Oxygen may be al! that
is needed. But if he is not fully conscious or shows

signs of poisoning, follow paragraph D-2 below. For
swallowing, see paragraph F below.

2. If Victim is Unconscious But Breathing: Break an
amy! nitrite ampule in a cloth and hold lightly under
the victim's nose for 15 seconds, repeating 5-6
times at about 15-second intervals. If necessary,
repeat this procedure every 3 minutes with a fresh
ampule untii 3 or 4 ampules have been given. Give
Oxygen to aid recovery.

3. f Victim Has Stopped Breathing:

a. Give artificial respiration, preferably with an
oxygen resuscitator. Give amyl nitrite antidote
by placing a broken ampule inside the resus-
Citator face piece, being carefut that the ampule
does not enter the victim's mouth and cause
choking.

b. If using manual artificial respiration, give amy!
nitrite antidote as in paragraph D-2 above gx-
cept keep the first amy! nitrite ampule under the
nose until it is used up.

4. Amyi Nitrite Notes

a. ltis highly volatile and flammable: do not smoke
or use around sources of ignition.

b. If treating poison victim in a windy or drafty
area, provide something — a rag, shirt, wall,
drum, cupped hands, etc.= 1o prevent the
amyl nitrite vapors from’ being blown away.
Keep the ampule upwind from the nose. The
objective is to get amy! nitrite into the victim's
lungs.

¢. Rescuers should avoid amyl nitrite inhalation so
they won't become dizzy and lose competence.

d. Do not overuse. Amy! nitrite dilates the blood
vessels and lowers blood pressure. Excessive
use might put the victim in shock, but this has
not occurred in practice at Du-Pont plants and
Wwe are not aware of any-death from treatment
with amyl nitrite. (See paragraph H below.)

E. First Aid - Inhalation of Cyanide — Carry victim to
fresh air. Lay victim down. Administer amyi nitrite antidote
and oxygen (Paragraph D). Remove contaminated cloth-
ing. Keep patient quiet and warm. Call a physician.

F. First Ald - Swaliowing Cyanide —

1. If Victim is Conscious: Immediately give patient
one pint of 1% sodium thiesulfate solution (or plain
water) by mouth and induce vormiting with finger in
throat. Repeat unti! vomit fluid is clear. Never give
anything by mouth to an unconscious person. Catl
a physician.

2. If Victim is Unconscious: Foliow first aid procedure
as in paragraphs D-2 and D-3 (and/og;medical
treatment in paragraph H) and call a prﬁ{sucian. ig
the victim revives, then proceed withde‘aragraph
F-1. '

G. First Aid -~ Skin or Eye Contact (Skin Absorption) —

1. For Eye Contact: Immediately flush with plenty of
water, remove contaminated clothing, and keep
victim quiet and warm: Caif-a physician.

2. For Skin_Contact: Wash skin o remove the
Cyanide while removing all contaminated clothing,
including shoes. Do not delay. Skin absorption can
occur from cyanide vapor or liquids. Absorption
takes time and its severity depends on Cyanide
concentration in the vapor (HCN) or liquid (HCN,
NaCN, or other Cyanides) and the area of skin
involved.

Follow paragraph D if treatment is needed, but
€ven severe skin contact may not require treatment
if 1) no inhalation or swallowing has occurred and
2) the cyanide is promptly washed from the skin
and contaminated ciothing removed: If skin con-
tact is prolonged, nausea may follow. Even after
washing the skin, the victim should be watched for
at least 1 to 2 hours because absorbed cyanide
€an continue to work into the bicodstream. Wash
clothing before reuse and destroy contaminated
shoes.

H. Medical Treatment — Whiie preparing for sodium ni-
trite and sodium thiosulfate injections, use amyl nitrite and
Oxygen as outlined in paragraph D. When ready, and if the
victim is not responding to first aid, first inject the solution
of sodium nitrite (10 mL of a 3% solution) intravenously at
the rate of 2.5 mL/minute, then immediately inject the
sodium thiosulfate (50 mL of a 25% solution) at the same
rate, taking care to avoid extravasation.

This is a fairly lengthy treatment (24 minutes) since a total
of 10 + 50, or 60 mL is injected at arate of 2.5 mL/minute.
Some consideration should be given to the size and con-
dition of the victim as treatment is proceeding. It is not
essential that tull quantities be given just because treat-
ment was started.

Watch patient continuously for 24-48 hours if cyanide
exposure was severe. if there is any return of symptoms
during this period, repeat the treatment using one-half
the amounts of sodium nitrite and sodium thiosutfate
solutions.

Medical treatment is normally provided hy a physician,
but might be provided by a professionally trained “gqual-
ified medical person” where a need exists and where state
and local laws permit.

If signs of excessive methemogiobinemia develop (x e,
blue skin and mucous membranes. vomiting. shock and
coma), 1% methylene blue solution shouid be given in-
travenously. A total dose of 1 to 2 mg/kg of body weight
should be administered over a period of five to ten minutes
and should be repeated in one hour if necessary. In
addition, oxygen inhalation wil! be heipful. Transfusion of
whole fresh biood may be considered if there has been
mechanical injury with external or internal bleeding and
simultane_ous Cyanide exposure.

Du Pont's experience in treating cyanide pOoison cases is
that first aid procedures using amyi nitrite and oxygen
were effective and the only treatment needed in most
Cases. Medical treatment, USINg intravenous injections,
was used in a few cases. Both procedures have been
successful.

Personal Protective Equipment

The following safety material should be provided in alt
work areas where hydrogen cyanide is handied or used.
The number of each item needed depends on the number
of people, the area. and number of floors in the cyanide
plant. Adequate types and amounts of safety ang
emergency equipment shouid be avaiiable and readily
accessible in all plant areas.

AMYL NITRITE AMPULES - Boxes of the antidote
should be readily available throughout the cyanide area.
Ampules are available through local pharmacies with a
doctors prescription. Ampules should be routinely in-
spected and replaced every 1-2 years. Storing amy! nitrite
in all resuscitators in the HCN area is desirable.

MEDICAL TREATMENT KITS - These kits. containing
amyl nitrite ampules and medicai treatment supplies for
intravenous injection, should be conveniently iocated with
adequate back-up supplies to handle the largest number
of poison victims reasonably expected to need treatment
Typical storage locations include the plant medical office,
plant ambulance, and the local doctor’s office or hospital.

OXYGEN RESUSCITATOR - For administering 99.5%
USP oxygen. O-Two Systems’ Flynn Series il resuscitator
has proven very satisfactory in emergency use.

HCN DETECTOR (PORTABLE) - For accurate deter-
mination of HCN concentrations from 0 to 50 ppm in air.
Bendix, Draeger or MSA detectors are recommended for
spot checks. MDA Scientifics “Monitox” detector has
worked well for continuous lesting with a portable
analyzer.

STATIONARY HCN DETECTOR/ALARM SYSTEM -
Contact Du Pont for information.

CHEMICAL SAFETY GOGGLES
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RUBBER GLOVES - High quality, butyl rubber gloves
are recommended to minimize leaks and HCN permea-
uon .

RUBBER SUIT ("Rain Sut” or "Acid Suit") - For work
where protection is desired but a ful! chemical suit is not
necessary.

CHEMICAL SuIT - High quaiity, vapor tight chemical
surtwhich canbe usedin conjunction with a back-pack air
tank and mask or a remote air supply from cylinders. With
a mask fed from stationary cylinders, the wearer shouid
alsc be equipped with a 5-minute escape mask. A safety
man should always be in attgndance when using a chem-
ical suit

ESCAPE MASK — For escape use only, with 5-minute air

cyinder. To carry in HCN areas with limited exits and for
use with ar mask and stationary air supply systems.

AlIR MASK - For work purposes, frequently used in
conjunction with chemical suit, equipped with clearview
face piece. speaking diaphragm. demand regulator, 30-
minule capacity air cylinder. or air supply hose from
statior.ary cylinders.

TWO-WAY RADIO ~ To call for help and provide com-
municalions in an emergency.

SAFETY SHOWERS - Quick-opening safety showers
conveniently located in exposure area.

FUME HOODS - For taking HCN process samples or for
laboratory use. An efficient hood with exhaust to a safe
area shouid be provided. (See Fig. 6 on page 21)

FLARE GUN AND SHELLS - To ignite an HCN spill.

RAILROAD FLARES — With 15 minute burning time. To
ignite an HCN spill.

WIND SOCKS - Located So personnel in all parts of the
plant can readily determine wind direction to escape up-
wind or crosswind from HCN fumes

EMERGENCY ALARM SYSTEM - To alert all piant
personnei of an HCN release. Set off by HCN detectors
and manual stations

OTHER MISCELLANEOUS EQUIPMENT needed for
safety and emergencies — Stretchers, blankets.
emergency power and lights, any special safety equip-
ment. mantenance 1o0ois. atc . must be provided as re-
Quired by the plant emergency plan

STORAGE AND
HANDLING

Precautions in Use

Flammability and Fire Fighting — Hydrogen cyanide is
extremely flammable and can be ignited by an open
flame, hot surface, or spark. HCN is normally stored and
used in closed systems with nittogen padding. The
closed cup fiash point of HCN is —17 8°C (0°F); the auto-
ignition temperature is 538°C (1000°F). f HCN is escaping
and burning, it is usually best to fet it burn, while cooling
the container with water. HCN combustion products. CO,.
Nz and H,O have very low toxicity. Cool surrotnging
€quipment with water, while the HCN continues o burn.
Ouench waters should be contained and detoxified with a
dilute solution of calcium or sodium hypochlorite

Explosion Hazard in Air - Expiosive limits of HCN in air
are 6% o 41% by volume. in ciosad containers above 4°C
(89.2°F) the vapor pressure of HCN produces an atmo-
sphere greater than the 41% upper explosive fimit, thus
minimizing the danger of xplosion within the container.
Optimum  storage temperatures of 5-8°C (41-46.4°F),
rather than lower temperatures, minimize explosion
hazards. However, outside of closed containers, HCN i

likely to form flammable mixtures because of its high
volatifity. Hydrogencyanide vapors are slightly lighter than
air, having‘a relative density of about 0.95

Exothermic Reactions Under Alkaline or Heated Condi-
tions — Addition of aikaline chemicals to hydrogen
cyanide, such as NaCN, NaOH, NH,, Ca(0OH),, and
Na,CO,. must be avoided. AlKalis promote pelymerization
and induce decomposition Ammania. a by-procuct of the
decomposition. and heat released from the exothermic
reaction induce further polymerization, and the reaction
becomes autocatalytic and may cause an explosion.
Polymerizat»on/decomposmon can aiso start from water
and/or from heat. Polymerization rates Increase much
more rapidly if alkalinity or lemperature is increased

Exothermic Reactions Under Aeidic Conditions — Al-
though small quantities of acids znd acid-forming com-
pounds are used as stabilizers for hydrogen cyanide. the
addition of large quantities of Sirong. concentrated acid.
(over 15% by weight of concentraied suifuric acid) can
cause rapid decomposition with a large heat release. in a
closed container this can cause an explesion if the tem-
perature 1s not controlled Unless adequate precautions
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IDENTIFICATION

NAME
Hydrogen Cyanide

GRADE
~Technical

SYNONYMS
HCN; Hydrocyanic Acid;
Prussic Acid

CAS NAME
Hydrocyanic Acid

1.D. NOS./CODES
NIOSH Registry No. MW6825000

MANUFACTURER/DISTRIBUTOR See Last Page
E. I. du Pont de Nemours & Co. {Inc.)

ADDRESS
Wilmington, DE 19898

PHYSICAL DATA

BOILING POINT, 760 mm HG.
25.7°C (78.39F)

SPECIFIC GRAVITY
0.69 at 189C (649F)

VAPOR DENSITY
0.947 (Aira1)

pH INFORMATION
Acidic; stabilized with acid

FORM
Liquid

£-73318 Date: 8/85

MATEFHAL SAFETY DATA SHEET

CHEMICAL FAMILY
Cyanide

FORMULA
HCN

CAS REGISTRY NO.
74-90-8

PRODUCT INFORMATION
Phone (800) 441-9442
Medical Emergency Phone
(800) 441-3637

TRANSPORTATION EMERGENCY. PHONE
Du Pont Cyanide HOTLINE
(For emergencies ONLY)
(901) 357-1546
CHEMTREC (B00) 424-9300

MELTING POINT
-13.29C (8.2°F)

VAPOR PRESSURE
750 mm Hg.at 259C (779F
1200 mm Hg at 389C (1000F)

SOLUBILITY IN H,0
100%

EVAPORATION RATE (BUTYL ACETATE=1)
>

APPEARANCE
Clear

J€ G312 0 this Watenal Satety Data Sheet rerates only to the specific matens! dergnated
PEIEIN ANC 6265 ot “elate 1o use 1n combingnion WN a0y Ot materus: of i any process

—X

COLOR 0DOR
Colorless to s1ightly bluish Bitter aimond - very mild,
non-irritating

HAZARDOUS COMPONENTS

E-7

MHJAI.LS.L APPROXIMATE %
ydrogen Cyanide 100%
HAZARDOUS REACTIVITY

INSTABILITY

Unstable with heat, alkaline materials, and water (see Polymerization
below). DO NOT STORE WET HCN. May react vielently with strong mineral
acids. Experience shows mixtures with about 20% or more sulfuric acid will
explode. Effects with other aetds are unknown, so any such mixtures should
be considereqd patentially explosive.

INCONPATIRILETY
See Instability and Polymerization.

OECOMPOSITION
See Polymerization

POLYNERTZATION
Can occur violently in the presence of heat, alkaline materials, or
moisture. Once initiated, polymerization becomes uncontrollable since the
reaction is autocatalytic, producing heat and alkalinity (NH3). Confined
polymerization can cause a violent explosion.

EIRE AND EXPLOSION DATA

FLASH POINT -180¢C {0°F) METHOD TcC
AUTOIGNITION TEMPERATURE FLAMMABLE LIMITS IN AIR.-X BY voL.
5389C {10000F) LOWER 6
) UPPER 41

AUTODECOMPOSITION TEMPERATURE
See Polymerization

FIRE AND EXPLOSION: HAZARDS
Extremely flammable,

EXTINGUISHING MEDIA :
Allow escaping HCN to burn, if practical. Since HCN 3s highly toxic, 1t 1s
usually safer to let 1t burn to non-toxic COp and Np. If necessary,
water may be used to extinguish fires.

3318 Date: 8/85 ' 2
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SPECIAL FIRE FIGHTING INSTRUCTIONS
Cool tanks with water to avoid violent poWymer1zat1on/decomposit1on, but
allow escaping HCN to burn if practical. Stay upwind. Consider downwind
evacuation. Wear chemical suit with breathing air. supply; avoid contact
with 1iquid or vapor. If HCY is escaping, quench waters should be
contained and detoxified with a dilute calcium or sodium hypochlorite
solution.

HEALTH HAZARD INFORMATION

PRINCIPAL HEALTH HAZARDS (Including Significant Routes, Effects, Symptoms
of Over-Exposure, and Medical Conditions Aggravated by Exposure)

May be fatal 1f inhaled, swallowed, or absorbed through the skin.
Extremely hazardous 1iquid and vapor under pressure.

Inhalation 5 minutes LC50: 484 ppm in rats
Oral ALD: 10 mg/kg in rats

Hydrogen Cyanide is a fast acting, highly potsonous material. Toxic
effects described in animals from exposure include asphyxia, dyspnea,
ataxia, tremors, coma, and cardiac abnormalities. Tests in animals
demonstrate no carcinogenic activity.

Human health effects of overexposure may initially include: nonspecific
discomfort, such as nausea, headache, dizziness, vomiting, and weakness.
Higher exposures may lead to these effects: rapid respiration; lowered
blood pressure; unconsciousness; and fatality from overexposure. Evidence
suggests that skin permeation can occur in amounts capable of producing the
effects of systemic toxicity. There are no reports of human

sensitization. Epidemiologic studies do not demonstrate a significant risk
of human cancer from exposure to this compound. Individuals with
preexisting diseases of the central nervous system may have increased
susceptibility to the toxicity of excessive exposures.

CARCINOGENICITY
HCN 1s not 11sted as carcinogenic by IARC; NTP, OSHA, ACGIH or Du Pont.

EXPOSURE LIMITS (PEL (OSHA), TLV (ACGIH), AEL (DU PONT), ETC.)
The OSHA 8-hour Time Weighted Average (TWA) 1s 10 ppm, 1 mg/m;. The
ACGIH TLV® - TWA 15 10 ppm, 10 mg/m® (ACGIH recommends this be used as a
cetling value). Both OSHA and ACGIH carry a "skin"™ notation indicating
that HCN may penetrate the skin; therefore, control of vapor inhalation
alone may not be sufficient to prevent cyanide polsoning. The Du Pont AEL
Ys 10 ppm - 8 hour TWA, § ppm - 12 hour TWA.

SAFETY PRECAUTIONS
Emergency pre-planning and training 15 needed before beginning to work with
hydrogen cyanide since prompt treatment is essentidl in cases of cyanide
poisoning. Use HCN detectors and have Cyanide Antidote Kits on hand.

£-73318 Date: 8/85 3

Do not breathe vapor. Do not get in eyes, on skin, on clothing. Wash
thoroughly after handling,

NEVER WORK ALONE-

PERSONS DOING PHYSICAL OPERATING AND MAINTENANCE WORK WITH HCN EQUIPMENT
SHOULD USE THE BUDDY SYSTEM AND NEVER WORK ALONE. Always have at least two
people on the job, both (311} trained for HCN work. While one performs the
task, the other observes from upwind or crosswind, far enough away (20-30
ft; 6-9 m) so that in the event of an HCN release, the observer will not be
overcome and can start alarm and rescye procedures. Both should have the
sdme personal safety equipment, and the observer should have a working two
way radio or P.A. system for calling help in an emergency. Both should be
well trained in cyanide first ald and emergency procedures {refer to the

Du Pont Hydrogen Cyanide Storage and Hand1ing bulletin for more
information).

FIRST AID AND MEDICAL TREATMENT

Actions to be taken in Case of cyanide exposure should be planned and
practiced before beginning work with cyanides. In most cases, cyanide
poisoning causes a deceptively healthy pink to red skin color; however, if
a physical injury or lack of oxygen is involved, the skin color may be
bluish.

Treatment for cyanide poisoning can be provided in two ways, "First Aid* )
and "Medical Treatment™. Both require immediate action to prevent further
harm or death. First ald using amyl nitrite and oxygen 1s generally given
by a layman before medical help arrives. Medical treatment involves
intravenous injections and must be administered by qualified medical
personnel. Even if a doctor or nurse 1s present, the need for fast
treatment dictates using first aid treatment with amyl nitrite and oxygen
while medical treatment materials for intravenous Injection are being
prepared. Experience shows that first aid given promptly is usually the
only treatment needed.

Medical treatment is given 1f the victim does not respond to first aid. It
provides a larger quantity of antidote tncluding sodium thiosulfate to
chemically destroy cyanide in the body. However, even under optimum
conditions, amyl nitrite can be admintstered faster and should be used even
1f medical treatment follows.

Amyl nitrite and medical treatment kits for cyanide poisoning are available,
with a doctor's prescription, from pharmacies.

A. FIRST AID - DIRECTIONS FOR GIVING AMYL NITRITE ANTIDOTE AND OXYGEN
1. CONSCIOUS: for inhalation and/or absorption 1f the victim is alert,
oxygen may be all that is needed. But 1f he 1s not fully conscious or
shows signs of poisoning, follow paragraph A-2 next page. for
swallowing, see next page paragraph €, FIRST AID - SWALLOWING CYANIDE.
£-73318 Date: 8/85 4
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. 2. UNCONSCIOYS BUT BREATHING: Break an amyl nitrite ampule in a cloth and 2. SKIN CONTACT: Wash skin to remove the cyanide while removing al}
hold tightly under the victim's nose for 15 seconds, then take away for . EEETEETEEYEE.clothing. including shoes. Do not delay. Skin absorption
15 seconds. Repeat 5-6 times. Lf necessary, use a fresh ampule every €an occur from cyanide dust, solutions, or HCN vapor. Absorption is
3 minutes unti1 the victim regains consciousness (usually 1-4 ampules). slower than tnhalation, usually measured in minutes compared to seconds

Give oxygen to aid recovery. for inhalation

3. NOT BREATHING:
3 Clus ot ot t t is ded, but even severe skin contact
3 g:ve art;fi:ga:tresngat:ons prife;ably Hith an oxygen resuscitator. ;:;]g:tpigsggisht:ea:me;:ai??n 1) ngein:alat$on or sua¥]o§1ng has
ve amyl nitrite antidote Y placing a broken ampule inside the : £ y d
[:susc1tat?r face piece, being careful that the ampule does not enter g;:f;;f:afgg f{oiﬂfn;y?ZASSEJf p;?mg::g :g:?:gt ggmp:2$o:;eg,aSCN
b Ife V:Ct1m s m$uthtand cause choking. poisoning may occur with nNausea, unconsciousness, and then death possible
T in u; i ma:u: 2arb1f1c1al rfsEsrat1gn, give amyl nitrite antidote as If source of cyanide intake s not removed and treatment provided. Even
undgrriﬁgag se- 1§hove $xcep teep t e3f1;5t amyl nitrite ampule after washing the skin, the victim should be watched for at least 1-2
ose w replacement every 3 m nutes. hours because absorbed cyanide can continue to work into the
bloodstream. Wash clothing before reuse ang destroy contaminated shoes.

4. AMYL NITRITE NOTES:
d.

Amyl nitrite is highly volatite and flammable; do not smoke or use
around source of ignition. €. MEDICAL TREATMENT

o If ireating poison victim in windy or drafty area, provide Medical treatment is normally provided by a physician, but might be provided

something - a rag, shirt, wall, drum, cupped hands, etc. - to prevent n |
the amyl nitrite vapors from being blown dwdy. Keep the ampule gﬁdauﬁzf:eziggga;;g §;§;?e$augu;;:;;§d redical person” uhere ? need exists

upwind from the nose. The objective is to get amy) nitrite into the
victim's lungs.

C. Rescuers shoyld avold amyl nitrite tnhalation so they won't become
dizzy and lose competence.

d. Do not overuse. Amyl nitrite dilates the blood vessels and lower s
blood pressure. ®hile excessive use might put the victim in shock,

While preparing for sodium nitrite and sodium thiosulfate fnjections, use
amy).nitrite and oxygen as outlined in paragraph A. When ready and if the
victim is not responding to first atd, first inject the solution of sodium
nitrite (10 mL of a 3% solution) 1ntravenous]y at the rate of 2.5 mL/minute,
then immediately fnject the sodium thiosulfate (50 mL of 25% solution) at the
same rate, taking care to avoid extravasation.

This 4s a fairly lengthy treatment (24 minutes) since a total of 10 + 50, or
60 mL 1s injected at a rate of 2.5 mL/minute. Consideration should pe given

8. FIRST AlD - INHALATION OF CYANIDE to the size and condition of the victim as treatment i4s proceeding. It is

Carry victim to fresh air. Lay victim down. Administer amyl nitrite
antidote and oxygen (Paragraph A). Remove contaminated clothing. Keep

atient quiet and wa . 1 .
P qute warm. Call a physician Watch patient continuously for 24-44 hours 1f cyanide exposure was severe,

FIRST - If there is any return of symptoms during this perfod, repeat this-treatment
RST AID SHALLOWING CYANIDE using one-half the amounts of sodium nitrite ang sodium thiosulfate
solutfons. Caution should be used to avold overuse of medical treatment
chemicals as the prescribed dose is about 1/3 the lethal dose for an average
individual.

1. CONSCIOQUS: Imnediate]y give patient one pint of 1% sodium thiosulfate
solutton (or plain water) by mouth and induce vomiting with finger in
throat. Repeat unt1l vomit fluid is clear. Never give anything by mouth

to an unconsci . 1 .
s¢lous person. (Calla Physician If signs of excessive methemoglobinemia develop (1.e., blue skin and mucous

membranes,‘vom1t1ng, shock and coma), 1% methylene blue solution should be
given Intravenously. A total dose of 1 to 2 mg/kg of body weight should be
administered over a period of five to ten minutes and should be repeated in
one hour if necessary. In addition, oxygen inhalation wil] pe helpful.

D. FIRST AID - SKIN OR EYE CONTACT (SKIN Transfusion of whole fresh blood may be considered if there has been
; ABSORPTION mechanical Injury with external or internal bleeding and simultaneous cyanide

2. UNCONSCIOUS: Follow first aig procedure as in paragraphs A-2 and A-3
{and/or medical treatment in paragraph €) and call a phystcian. If the
victim revives, then proceed with paragraph C-1,

1. EYE CONTACT: Immediately f1ysh eyes with plenty of water, remove éxposure.
contaminated clothing, and keep victim quiet and warm.. Call a phystcian,
£-73318 Date: 8/85 5 £-73318 Date: 8/85 6
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Ou Pont’s experience in treating cyanide poison cases is that first aid
procedures using amy) nitrite and oxygen were effective and the only
treatment needed in most cases. Medical treatment, using intravenous
injections, was used 1n a few cases. Both procedures have been successful.

PROTECTION INFORMATION

GENERALLY APPLICABLE CONTROL MEASURES
Use only in closed systems and with ventilation adequate to keep vapor
concentrations below exposure 1limits. Evacuate area immediately f HCN
fumes are detected and put on protective clothing before re-entry. Open
construction is usually best for HCN processes.

PERSONAL PROTECTIVE EQUIPMENT
Recommended Minimum Protecticn - chemical splash goggles and rubber gloves
(butyl or neoprene preferred). Have available and use as appropriate*:

Rubber suits and boots

Full-body chemical suit
Self-contained breathing air supply
HCN detector

*This 1s only a partial 1ist. See Du Pont Hydrogen Cyanide Storage and
Hand1ing bulletin for more information.

DISPOSAL INFORMATION

AQUATIC TOXICITY
The compound is extremely toxic (96 hr. LC50 = < 0.5 mg/1). 96 hour LC50,
fathead minnows: 0.157mg/1.

SPILL, LEAK OR RELEASE
Stay upwind. Evacuate area until gas has dispersed. Set on fire if
conditions warrant. ODike spi11. Flush with water Spray to waste water
treatment system. wWear full protective clothing with breathing air

supply. Comply with Federal, State and local regulations on reporting
releases.

WASTE DISPOSAL
Comply with Federal, State, and local regulations. Burning will detoxify.

£-73318 Date: 8/85 7

First atd and medical treatment supplies, including oxygen resuscitators.

SHIPPING INFORMATION

DOT (172.101)

PROPER SHIPPING NAME Hydrocyanic
Acid, Liquified

HAZARD CLASS Poison A
NA NO. 1051

DOT LABEL(S) Poison Gas
Flammable Gas

DOT PLACARD (TT/TC)
Poison Gas

OTHER INFORMATION

REPORTABLE QUANTITY 10 1b/4.54 kg

X SHIPPING CONTAINERS
Railroad tank cars

STORAGE CONDITIONS

ADDITIONAL INFORMATION AND REFERENCES
=2t AR UROATION AND REFERENCES

DOT/IM0 (172.102

PROPER SHIPPING NAME Hydrogen
Cyanide, Anhydrous, Stabilized

HAZARD CLASS Poison A, 6.1
UN NO. 1051

SUBSIDIARY RISK
Flammable Liquid

FLASH POINT
-189C

Store only high quality, dry, HCN unless careful monitoring is done. Keep
away from heat, sparks, and flame and do not contaminate. Keep container
closed and use only in a closed system.

For further .information, see Dy Pont Hydrogen Cyanide, Storage and Hand1ing

bulletin.

OATE OF LATEST REVISION/REVIEW: 6/85

PERSON RESPONSIBLE FOR MSDS: J. C. WATTS, Du Pont Co., CAP Dept., Chestnut Run,

Wiimington, DE

HCN in cylinders can be purchased from:

Fumico incorporated
P. O. Box 3459
Amarillo, Texas 791186
(808) 355-6831

£-73318 Date: 8,85

19898, (302) 999-4946
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CLOSING REMARKS

©® - Registered DEGESCH Trode Mark

INTRODUCTION

Experience has shown that highly effective gases are essential for pest
control — in particular for protecting stores and for plant quarantine. All
signs indicate that this will remain so for an indefinite period. Realizing the
necessity for keeping food and raw materials free from pests, a quick and
efficient method had to be devised which required only one application. One
of the very few important fumigants suitable for pest cantrol in confined
spaces is hydrocyanic acid. Most commodities can be treated with this without
causing_harm (even living plants, under certain conditions). It is simple to
detect the presence of hydrocyanic acid, even at extremely low concentrations.
As long as 80 years ago it was recagnized that hydrocyanic acid could be
useful in pest control but it took half this time to popularize the method.
Deficiencies and disadvantages had first of all to be eliminated from the
method of application.

First this had been done in such a way that hydracyanic acid was no more
developed on the spot by mixing cyanides and acid, but this process already
took place in the factory: The sa-called “pot methad” was replaced by liquid
hydrocyanic acid. The few deficiencies af this procedure were remaved in the
early twenties by the ZYKLON method: One added liquid HCN to a “carrier
substance®, thus simplifying handling whilst all favourable properties af
liquid HCN were maintained. At the same time, danger ta the operatar was
reduced to a minimum. Hydrocyanic ocid in the form af ZYKLON can be
safely stored for considerable periads and under cll climatic conditions, any
quantity of gas can be easily measured, quickly and cleanly released. Any
residues are completely harmless.
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HYDROCYANIC ACID

In conjunctian with its favaurable chemical ond physical praperties hydra-
cyenic acid is very papular as o fumigant. This is due ta its radical effect an
nearly all insects, including eggs, larvoe and pupae - e.g. in stared praducts,
dwellings, etc. — and on all rodents such as rats and mice in ships, ware-
houses, etc.

Chemical and Physical Properties

The chemical and physical properties of hydracyanic acid are: ~

Chemical formula: HCN

Moleculor weight: 7

Evoporations: 246 col0°C (32°F)}

Bailing point: 25.6°C (78°F)

Freezing point: —14.8°C {5°F)

Density of liquid HCN: 0.687 (20°C} (68°F)

Density of gaseous HCN: 0.969 (30°C} (86°F)

Weight per litre of gaseous HCN:; 1.20 grammes

Vopour pressure: 177 mg Hg (=3.4 lb/sq. in.)
ot 30°C (=86°F)

HCN is calaurless and has a slight but distinct adour.
The following canversian table should be observed when applying gaseous
hydrocyanic acid for fumigatian purposes: -

1 g/m? =10z/1000 cu. ft.
=0.083 voi-%
=833 ppm {parts per mitlion)
1 {b/1000 cu. ft. =16 g/m?
1 vol-%, =12g/m?
1ppm =0.0012 g/m?

Stability

Liquid pure HCN is very unstable far which reasan only stabilized hydro-
cyanic acid is marketed. Weak acids ar substances splitting off acids are used
as stabilizers. Absorptian in parous materials also has a stabilizing effect.

Inflammability

Liquid HCN burns like alcohal. Goseous HCN forms an explosive mixture with
air under certain conditions. The lawer explosion [imit, however, lies far
above the concentration used in practical fumigation work.

Chemical Compatibility

Hydrocyanic acid dissolves very readily in water. Compared with liquid
hydrocyanic acid, the gas is chemicolly very indifferent, and even in highly
cancentrated form under prolanged exposure it daes not show a tendency
to react with other substances. in consequence, it is harmless to wood, polished
articles lacquers, as well as to dry foodstuffs. Weak cancentrations of HCN
are harmiess to metals. In cose of high relotive humidity of air, it may happen
that blank-polished surfaces of metal get tarnished, particularly in case of
somewhat higher concentrations of gas. Experience over mony years has also
shown that neither the processing of raw materials {e.g. flour, brewing borley,
tobacco, cocoa) nor the flavaur of processed articles (e.g. pastries dried fruit,
cigorettes) are affected; anly raasted coffee and tea should never be treated
with HCN. (Raw coffee, however, can be treated.}

Penetration and Sorption

A major contributory factor to successful treatment is the great penetrative
power of hydrocyanic acid; this is valid far the treatment of packed com-
modities as well as for space fumigation. HCN is very volatile ond therefore
commodities and also whole buildings can easily be aerated. Even if damp-
ness retains some residues, the volatility of the gos will ensure its ropid dis-
persal. The chemical indifference prevents, for instance, the formation of
other poisonaus substances from any passible absorbed residues.
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Toxicity

Na thoroughly effective pesticide is known to exist which could be cansiderec
ta bgharmless to human beings or mammais.

Fotal concentrations of HCN impede or completely cut off the oxygen supply
to the cells. The poison can enter the body in three ways: thraugh the mouth,
the respiratary organs, or the pores of the skin. The latter will accur in paorti-
cular if the body is exposed ta o high concentration far any length of time
! and in unfovourable conditians (great heat).

Protection against Hydrocyanic Acid

The use of gas-masks, which in no case shouid hove exhaust valves, during
fumigatian operations is obsolutely essential. A gas-mask must be warn
whenever thers is a risk of gos being inhaled, particularly during the process
of gassing or ventilation, or in the event of leakages.
Each operator must carry two well-fitting gas masks {one as a spare if the
other should fail to function), also two special canisters giving pratection
against hydrocyanic acid with irritants. it is highly dongerous to use ony other
type of canister than those specially marked.
The capacity af a canister is limited, os its chemical filling can absarb only o
small quontity of gas. Therefore, several canisters must always be on hand.
A slight smell of gas or irritation of the eyes or the nose indicates that the
canister is exhausted and needs replacing. This must, of course, be done in the
open air. A fresh canister must be used in gas-free air for ot least 2 minutes
‘_ before it is used in gas-filled rooms, since it will not absorb gas before the
i chemical filling has become moist.
. When working with fumigatian chambers, it is not necessary to wear a gas-
" mask, as these chambers are equipped with special devices obvioting a con-
. tact of the operator with the gas.

Method of Detecting Hydrocyanic Acid

On occount of the extreme toxicity of hydrocyonic ocid, combined with its
solubility in water, even troces of the gos con prove fotal. It is, therefore, of
the utmost importonce that premises and their contents be thoroughly cired
befare they are reoccupied. Many tests are recommended or officially pre-
scribed to confirm that no dangerous traces of gas stoy behind. The most
reliable test is o chemical one. It is quite objective, simple to prepare and to
use, and is sensitive to concentrotions of HCN lawer than the minimum thot
can be tolerated by man.

The so-called “copper acetate/benzidene acetote test” will determine a con-
centration of the gas of 15 mg/m? (= 0.015 02/1000 cu. ft.), while the concen-
tration tolerated by human beings is 50 mg/m?3 {0.050z/1000 cu. ft.). In ordinary
fumigation work the cancentrotions are 1 to 30 g/m3? {= 1 to 30 0z/1000 cv. ft.}.

Two solutions are needed for this test: —

Solution |: Dissolve 2.86 g (= 0.1 oz) of cupric acetate —

FCu(CHiO;) - 2 H20 — in distilled water and dilute to 1 litre
(1%, pints).

Solution lI: Dilute 475 ml of a saturated benzidine acetate solution with
525 ml of distilled water. If benzidine acetate is not ovail-
able, dissolve 0.43 g (= 0.015 oz) benzidine in 100 ml distilled
water and add 0.6 ml acetic acid.

Solution It is somewhat unstable ond must therefore be protected
from light ond kept in o brown bottle. If precipitation or turbidity

is observed, it means thot the solution has deterioroted ond must
be replaced.

Equal parts of both solutions are mixed shortly before use. it is advisable nat
to mix larger quantities than needed as the mixture is very unstable,

The lower part of a strip of filter paper is dipped into the mixed reagent and
excess moisture shaken off. In contact with hydrocyonic acid the test paper
will show a colour varying from a very faint to an intense blue, indicating a
lower or higher concentration, respectively.
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The gas-test autfit cantains a scale of calaurs: -

1) intense blue means dangerous
2) ordinary blue means less dangeraus, but not allowed for release
3) pale blue means nat dangerous.

To prove the efficiency of the reogent a freshly prepared test poper is inserted
into the test tube provided with the gas-test outfit for 10 seconds. This fube
contains o salt which develops traces of hydrocyonic acid; the colour of the
test paper will thus indicate whether a salution is fit for use or nat.

For the test proper, onother strip of test paper is briefly immersed in the
reagent and then taken into the room {or commodities) to be examined for

" gos, inside a stoppered tube or vial. It is then taken out, exposed in same

place where traces of gas are most likely ta be faund, e. g. in bedding and
the like. The calour assumed by the test paper ot the end of 10 seconds is then
compared with the colour scale, and if this reveals o still dongerous cancen-
trotion, the raom or commodity must be aired for at least another two hours.
Then the test must be repeated with a freshly prepared strip of test paper and
in the manner mentioned above. If the paper still shows a blue tint, the airing
must be continued for another two hours.

Where air contains ather oxidizing elements, such as chlarine or nitrogen
oxide, the method described above is of no avail.

Poisoning and Antidotes

The first stage of poisoning monifests itself in increasing local irritation of the
mucous membrane of eyes, thraat or upper respiratory tract, burning sensa-
tion on the tongue, peculiar metalfic and irritant taste in the mouth. The ex-
haled breath smells of hydrocyanic acid; there is a sensation of pressure in
the forehead, general oppression, giddiness, disturbed equilibrium, stabbing
pains in the head, nausea, vomiting, tenesmus. Respiration quickens at first
and deepens later on; it is accompanied by a rush of blood to the head and
by palpitation of the heart. '

There follows on asthmatic stoge, convulsive in character, and, finally, an
asphyctic stage. Deoth takes place if the patient connat be Irected in time.

if the quantity of gas is very small, the bady itself can convert it into harmless
compounds. So far no clear case of chronic poisoning is on record

.As soon as the first stoge of poisoning is observed, the most important thing
is fo remove the patient from the gos infected area into fresh air, away from
all traces of gas. Moreover, the respiration and heart action must be siimu-
lated to the greatest passible extent in order io accelerate conversion of the
gas. The patient must be treated immediately. He should be kept worm and o
doctor called.

An ampoule contoining amy! nitrite ond wrapped in o cloth should be broken
and held in front of the patient’s nose for 15 seconds. This.is to be repeated
five times ot intervals of 15 seconds.

Injections of stimulants, such as lobeline or caffeine, will be very useful. On
no occount should camphor be injected. information on other anti-toxi meas-
ures can be obtained from health autharities, but their application must be
left to o doctor. Should the patient lose consciousness, artificial respiration
must be applied in the usual way and not be interrupted under any circum-
stances, a point fo be barne in mind where the poisoned person must be taken
to a hospital. Non-observation of this important rufe moy leod to death.

Gas-test and first-aid owtfits.




Stiftelsen norsk Okkupasjonshistore, 2014

ZYKLON

Composition

tn ZYKLON. pure (98 %-9 %) liquid hydrocyonic acid is chemically stobilized
and absarbed in o poraus, inert material. It is supplied. in snippets or discs
prepored from wood pulp. Snippets generally are preferred as in view of
their lorger surface they give off the gas more rapidly. Upon request olso
discs can be supplied. The absorbent material can eosily be collected ot the
end of the fumigation.

Packing

ZYKLON is pocked in handy, gas-tight tins of various sizes which are packed
in strang wooden cases. One case, measuring 72 x 50 x 36 cm {= 0130 m3or
4.59 cu. ft.), contoins: —

Imperial
units 16 tins, each containing 40 ozs. HCN —total 40 1bs HCN or
30 tins, each containing 16 ozs. HCN — total 30 Ibs HCN

Metric 12 tins, each containing 1500 g HCN - total 18 kg HCN or
units 16 tins, each containing 1000 g HCN ~ tofal 16 kg HCN or
30 tins, each containing 500 g HCN —total 15 kg HCN

Upon special request smaller sizes of tins will be manufactured.

Storage and Storage Stability

The tins ore so resistant to pressure and corrosion that they will be sofe for
transport and storage olso in tropicol countries. Nevertheless, the store should
be dry and cool os far as possible, and, above oll, well ventilated and locked.
Although ZYKLON tins can safely be stared for many years, because of the
existing internotianal transport regulations o storage time of only one yeor
may be guaranteed.

Fumigation of an elevator mill.
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Fields of Application

ZYKLON can be used in all spheres whare the other hydrocyanic
acid methods are suitable, except for the fumigation of trees
under tents. It is, however, imperctive that ¢ closed space is
available. For instance, two operators are reguired for an area
of 350,000 cu. ft. With adequate orgenisation, buildings of all
sizes can be fumigated.

The individual fields of applicatian are as faliows: —

Protection of Stores: Destruction of pests in mills, food factories,
cold storage, textile factories, tobacco processing factories, ware-
houses for any type of commodity, geods waggons, cargo boats
for transoceanic traffic and inlond navigation.

Protection of Health: Destruction of pests in dwellings, railway
carriages, passenger and cargo boots — in the lotter, in par-
ticular, for the regular destruction of rats —, further, irradicatian
of foxes and badgers in their burrows for fighting rabies (hydro-
phobia).

Protection of Materials: Treatment of museums, collections, libro-
ries, churches, etc.

Plant Quorantine: Fumigation of nursery products, seeds and
plants, flowers, fruits and young vines, in particulor, in gas

y ! chambers which are equipped with a circulatory system.

Frepardﬁon for Fumigation with ZYKLON

For practical purposes, a close inspection of the premises to be fumigofed and
their immediote surroundings should precede the actual preporatory work. In
particulor, it should be oscertained, which types of pests have to be dealt
with, whea fumigation is ta toke clace, what preparation has to be made by
the client.

Full ca-operotion with the client facilitates the whole fumigotion procedure
from the preparation to the successful conclusion.

It is essential to ascertain the cubic copacity of the premises to be fumigated
so that the required quanfity of ZYKLON can be made avoilable. Only the
outside meosurements are decisive even if the premises are empty.

ZYKLON tins with the gos-impregnated material: Saippets ond discs.

R4S
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The building to be fumigated must be sealed so as to retain an adequote gas
concentration for the required time. it is made gos-tight by clasing and/or
sealing ol doors, windows and ather apenings leoding to the apen air {chim-
neys, fans, exhousts, cir-flaps, conveyor devices, loading platforms, etc.).

In arder ta accelerate diffusion of the released gas, closed machines, ele-
vatars, conveyor belts and worms are ta be opened, tightly packed commo-
dities or stacked sacks unstacked, clothes and bed clothes spread out in
dwellings, wardrabes ond drawers opened, etc.
The following have to be removed from rooms: —

Pets and domestic animols, living plants, moist and fatty foodstuffs which are
not stared in closed containers, tea and roasted coffee, undevelopéd films,
fresh fruit and vegetables, finally alsa aqueous liquids in open containers.

Safety Measures
Gossing of o fox burraw ‘ |
As in the case of all substances containing or generating hydrocyanic acid,

ZYKLON should be handled only by persons with extensive training, thor-
Gassing of bogged row coffee ough knowledge of its properties and experience in its opplication. Many
- ' L countries have issued official regulations for the method of applicotion to be
odopted and these are to be followed in principle. Generally speaking, otten-
tion should be paid to the following: —

As long as there is any possibility of hydrocyonic ocid being present or
Jeveloping, ane persan should never work on his own — except when doing

i | chomber fumigotion (see page 25). From the moment the tins are opened until
the fumigated rooms are ovoiloble ogain for reoccupation, o well-fitting
mask equipped with the special HCN filter should be on hand and put on
when necessary.

.

In some countries, as e. g. in Germany or England, it is necessary to evacuote
% rooms adjacent to those to be fumigated. However, e. g. in Holy, Sweden, etc.,
regulations are not so strict. In any case, windows in these odjocent rooms
must be left open.

Signs warning unouthorised persons of the donger shauld be posted at oll
approaches.

15
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Development of Hydrocyanic Acid from ZYKLON

The tins containing ZYKLON are opened by means of the ,DEGESCH tin
opener”. It works quickly, and the cut is clean. Once a tin is opened, its con-
tents should be used up in one operotion. If it has to be distributed over several
small rooms, the tin can be closed again for shart periods with a rubber cap.
The contents of the tin — snippets or discs — is shaken out preferably on
sheets of paper or old sacks, so as to pratect the floor, if necessory (see front-
cover). Each disc approximately contains the same quantity of hydrocyanic
acid. Therefore, it is possible to give exact dosages also in small rooms, such
os e. g. ships' cabins.

Hydrocyanic acid obsorbed in the carrying material develops without any
auxiliaries, such as warmth, pressure, etc.; of course warmth accelerates
the actian, but as o rule roams need not be pre-heated. If time is limited, o
short pre-heating renders the insects more susceptible to the gos, speeds up
generation, and leads to quicker results.

DEGESCH tin opener

Concentration and Time of Exposure

Various types of pests react differently to hydrocyonic acid. Rodents con be
killed with only 1.2 g/m’®, larder (bocon) beetles require twenty times os
much. Times of expasure olso vary greotly, i.e. from 2 to 72 hours. The
vorious types of pests, small leckages in rooms, unfovourable weather con-
ditians, difficulties of penetrotion ond other circumstonces have to be token
into consideration when determining the concentrotion ond time of exposure.
Apart from this, quantities of gas and time of exposure to be applied ore
officially regulated in mony cauntries — in porticular, for rat control and
plant quarantine.

Diffusion of Gas

Tins should be distributed suitably in the roams to be fumigated; the numerous
gos sources will accelerate spreading of the fumigant™As a rule, the distri-
bution should be uniform, but in the case of places difficult to peneirate pro-
portionally more tins should be ploced. Then the gas spreods evenly in the
shortest time, and no fons or other mechanicol devices ore required.

Veatilation

As a rule, it is not necessary to use fons or forced ventilation in airing fumi-

gated rooms. Natural drafts remove the gas very rapidly, i.e. as soon as
windows and doors of the rooms are opened ond alt other openings unsealed.
Damp, cool and calm weather conditions, too tightly stored commodities,
many fittings with large surface areas rmulﬂo:g_ed__@'i_r_\g, whereas
warm and dry weather conditions, relatively empty rooms need shorter airing.
Wherever possible, especially in dwellings and work-rooms, ventilafion can
be speeded up by heafing rooms, beating clothes, bed clothes, etc., and
spreading out commadities, but noturally only after rooms can be re-entered.
This work should only be carried out by the fumigation personnel or under
their close supervision,




Stiftelsen norsk Okkupasjonshistore, 2014

Clearance of Property and/or Goods Fumigated

A simple, relioble chemical test (see page 7} is used to ensure that no dan-
geraus concentrations remain in the spaces or commadities which have under-
gone t.migation. If is required that these tests be carried out ofter the premi-

' ses have been closed for ot least one hour following ventilation so thot con-

ditions, especially the temperature, are as near normal as they will be when

re-occupied.

Fumigotion of @ pneumatic mill.

Fumigation of Flour Mills, Foed Factories, etc.

Mills, farinaceous food, chocolate ond other food factories, pro;fision stores
and similar buildings provide very favourable living conditions and breeding
grounds for all kinds of food pests. Flour moths, dried fruit moths, flour bee-
tles, bread beeties, etc. and their larvae thrive on the food in the suitable tem-
perature and humidity prevailing. Their presence will soon become a nui-
sance, and drastic action must be taken at an early stage.

ZYKLON acts rapidly and drasticolly. The hydrocyanic acid developed from
ZYKLON penetrates all nests and breeding grounds, kills oll insects in their
various stages of development if the necessary dosage and time of exposure
is observed, and also destroys rots and mice. After fumigation, the gas can
easily be cleared away withaut leaving any residue or affecting the fumigated
commadities in any way.

A typical fumigation in its various phases is described in the following para-
graphs, naturally local conditions, such as type of building, purpose, etc,
need individual adjustment. The buildings in question are usually fairly large
and full of recesses. Complicated systems of pipes, machines, containers, etc.
ore involved.

In co-operatian with the manager and workers of the factory, the fumigators
make the necessary preparations which have a twofold purpose: —

(o) to prevent or retord the escope of the gas by secling oll windows, oper-
tures, etc., of the building;

(b) to facilitate the access of the gas to the insects’ hiding ploces by a pre-
" liminory exposure and cleaning of all parts of machines ond pipes. For
this purpose olso dense stacks of commodities should be broken down.

It is imperative to clear the rooms to be treated, and oll odjocent rooms, of
human beings, damestic onimals, pets, etc. from the very beginning of the
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fumigation until the end of the oiring operation. This evacuation must be
controlled by a roll-coll and inspection of the premises.

The chief operafor must so orrange everyone's part in the operation that it
will not take more than 30 minutes in oll. This applies especiolly to very worm
climates. H_Ctl developsvrrgg_rﬂe_qqi_ckly ota hig?ie_rﬂegfp_turg. This important
foct should always be kept in mind. Gossing should not be interrupted.

At least two — for larger buildings more — of the fumigating staff must work
together and watch each other continuously. It is advisable to divide the work:
one expert to open the tins, onother to empty them.

Priar ta fumigation, the tins must be distributed about the building. The tins
are opened, and the ZYKLON is scattered so as to reach even the remotest
parts of the building. If this is done carrectly the gas will develop evenly ond
instantoneausly throughaut the premises. Spaces difficult to reach may be
chorged separately. In multi-storied buildings one begins with the top floor,
ond then warks towards the exit, taking care that nobody re-enters roams
olready chorged. Even under mask protection it is not advisable to expose
oneself to the gas mare than is obsolutely necessory.

The exit door is sealed after everybody has left the building; warning notices
must be put up before gassing commences and o guard placed near the build-
ing o prevent unouthorised persons from entering.

Time of exposure depends on the type of pests to be ottocked; for the de-
struction of the various types of moths ond their pre-adult stages 24 hours
will suffice, against other kinds of insect pests one should fumigate for 48
hours. If there are any dense stowages or bulks of commedities to penetrate,
the time of exposure moy need to be extended to 72 hours.

3

Ventilation

During this operotion gas-masks must be worn. The ventilation takes place
in the reverse directian fo the gossing. All windows near the entrance are
opened first, then graduaily those in the rest of the building. It is odvisable to
work only for 10 to 15 minutes at o time ond then to moke interruptions of
half an hour, as a precaution ogainst skin poisoning.

Depending on concentration, outdoor temperature and weother conditions,
ventilation will take at least 10 hours. Its duration also depends on the type
of building, number, size, and situction of windows and other apertures.

Clearing of fins and residues may be commenced before the end of airing.
Windows and doors must remain open, and gas-masks kept ayailable.
ZYKLON tins and absorbent material must always be collected and cleared
oway before the resumption of work. it is imperative that not a single tin be
left about!

Chemical gos tests must be mode in various parts of the building, according
to the relative instructions.

A conscientious operotor should never foil to inspect the result of his work,
accomponied by the client.

2
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N
Fumigatian of Ships It cockroaches, ants, bugs of food pests in ships’ cobins, kitchen, provision
¢ . stores, efc., are to be controlled simultaneausly, higher concentrations and
Possenger or cargo boots car be successizliy fumigated with ZYKLON for the € ’ Y. Mg
X . . Ionger exposure times shauld be used.
control of every kind of infesiction
inoti s, the 7 © o hed s expressly rezognised . R . . .
Fo;thde e'xredrmu;oho: of mf'.‘ c 'ybl l::n;SISE;:i(t:; ‘é;nver?ticn" loaded cargo vessels should be fumigoted oaly in exceptionol ccses since
and edmitted under fhe regdu atons of . M Lmi o lied § 7 this wort cs' IGaded holds noturclly impede the diffusion of gos, thus impoiring the efficacy
o] e hme o] or s worg . S . . .
Lowest concefntrchons en ext.bolsur; ' CGI: Eurani)pcI:on !cke; only 6-8 : of the aperotion. in any cose, fumigation would here necessitate very pro-
rodents are 0_’ more susceptidle fnan insects. 9 . 14 ¥ 1) trocted ventilation. Cargoes of tec must under no circumstances be exposed
hours when ships’ holds oce empty. 1o hydrocyanic ocid.
Gassing of ship. Feeding IYKLON diszs info ) . ) )
(qqmp:nmcnl of hald. (N.8. — In Gzemer ports A ship can be fumigated successfully and sofely only in close co-operation
regulations v"es:rize ;h:l v=:°"|°:’ :\"1;";'“; , with officers and crew. They may ossist in the preporation, but ot no time in
by an afficiol of the Public Health Authcities. -

the fumigation wark.

As to preparotory measures, including liberation of the gas ond ventilation,
the same rules as apply to the fumigatian of buildings must be abserved, with
a few exceptions conditianed by the particular structure of the vessel.

Where fumigation is limited fo holds and food stores, no one is ollowed to

& § remain on boord or to boord the vessel far abaut two hours ofter re-opening
the last fumigoted space. Access to the deck and all places not subjected to
fumigation may only be given after the chemicol gas test hos proved thot no
gos has penetrated into the nan-fumigated parts of the vessel.

Port hales, for instance, need only be firmly closed, without paper insertions;
convos cavers suffice for deck ventilators and funnels; hawses must be choked
up, but the steerage holds must remain open. Top-hatches are to be seoled
with battens ond torpaulins; a small section of the hatches should, however,
be kept open for the introduction af the ZYKLON.

Where fumigatian is to be confined fo certain spaces only, ail air passages to
the autside (ventilators, etc.) should be properly sealed.

Liberation of the'gos normally commences in the lawer decks, in special coses
the order can be reversed. The holds need not be entered, since the tins are
emptied by scattering their contents inta the holds from above.
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Fnld, Floa
for ventilation, oll Ov;;:;;s ond tcrp.culins ore removed first; then oll doors,
port holes and windows should be opened. Fans should be switched on ond,
as soon gs possible, cll bedding, mattresses, etc. taken on deck and thor-
aughly beoten. Heating of cabins wiil help to expel all troces of gas in the

- shortest possible time.

Tests for gos should not be made until oll upholstered objects, bedding, cur-
tains, hangings, etc. have been put back into place, and doors ond windows
hove remoined closed for ot leost one hour. The test for residual gas requires
o temperoture of of leost 60°F {15°C). Therefore, during cald weather the
heoting should be used.

Special attention shouid be poid to rooms which, on the same day or during
the following night, cre intended fo'serve for prolonged occupation or for

sleeping.

Mobile fumigation chamber, capacity 20 cubic metres.

The standard equipment for the protection of plants and stored products.

24

A

Fumigation Chambers

In the mszin, fumigation chombers serve the purpose of disinfesting nursery
products, seeds and plonts, flowers and fruit, in occardonce with the regulo-
tions loid dawn by the “International Plant Protection Convention”™.

Whether the fumigotion chomber is o permanent instaflation or mobile, o
DEGESCH circulatory device mokes it possible to operote safely and quickly,
and ensures success.

Mobile fumigotion chambers are of great odvontoge: As they can be ottach-
ed to any troctor or lorry, their possibilities far use are almost unlimited. They
ore economical in price and running. The standard sizes are 2 m? and 20 m?,
other sizes can be constructed occording to special requirements.

Stationary chambers are mode from steel, bricks or concrete. If constructed
from bricks or conccete they must be sealed by opplying o svitable coating.

Neither service personnel nor unauthorised persons come into contact with
the gas; ane persan alone con cperate the fumigation chomber; a gas-mask
need not be worn. The gas-air-mixture is circulated, thus accelerating pene-
tration and reducing expasure time. After treatment, the gas can be cleared
quickly end safely.

. L R .
Detailed descriptions and instructions for usage are available.

NEED THEM

2y Kb fn Pvf&nﬁo(/ DecescH, fortfech 2644 »

{ Franguer (MAIN)
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2

Two ZYKLON vaporizers with szecial tin openers and

a vaporizer for liguid hydrogyzniz scid in the generctor

room of the vezuum fumigation sle-+. Port of Casabloacs.

26

CLOSING REMARKS

Our instructions for operational procedure are based on wide expsarience
goined during the mony years ZYKLON has been on the morket; these
instructions, however, cannot cover every possible condition arising in special
cases. For this reoson, we shall be plecsed to give further information on
request, but we cannot accept responsibility for ony direct or indirect demoge
coused by or to the user of ZYKLON; the responsibility olways rests wirn him.
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Fred Leuchter, Mrs Leuchter

Part of I. G. Farben ‘Buna’ and David Irving examine
plant at Auschwitz. US Airforce photos in
Toronto.

Wall opening between the
alleged “gas chamber” and
crematorium I at Auschwitz.
Note the lack of doors, seals,
hinges, etc. for containing
the lethal gas!

US Airforce photo
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Floor drain in crematorium
1, Auschwitz, was connected
to the main sewer line. Had
Zyklon-B been used here, as
alleged, many guards and
inmates would have died
throughout the camp!

The high water table of the
Auschwitz-Birkenau area is
clearly revealed in this
photo, and shows the
absolute impossibility of
“burning bodies in pits Six
meters deep,” elc., as
alleged by some writers of
holocaust literature.

Majdanek sanitary facility
still bears the German sign,
“Baths & Disinfection”.
(Bade und Desinfektion).

The inmates’ swimming pool
at Auschwitz as it appeared
in February 1988 during
“renovations” . The pillar
and supports for the high
and low diving boards are
visible at the far end of the
pool. Note that the upper
part of the barbed wire fence
curves inward and that the
guard tower is outside the
fence.
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Alleged “gas vents” on the
roof of Auschwitz
crematorium | would have
caused the death of SS
personnel in the nearby
hospital and guard tower,
had there really been a “gas
chamber” .

s R DO HIFCS
JEINION TAGA,
g PRACY ) [VAR

wRESH OO ¥
SIAORIUA | CTYANE W |
¢ Flﬂ; :wmwo A OROLO FO O CIAL \:1
TOWANICH ROz IRZEANYCH JABIYCH W (2

oo W OBUTIE
NG PERIOD FROM 1930
CREVATORILIA [ W AS WORKING 1% e X 4
10 Uy K43 ABOIT 20 (00 CORPSLS PRISONERS u:st'? ;:cm
SHED AT @ ORK OR DECEASED 1N (AU WEkE CREMATED THE
FOUR REGATOIFE N ACTVIE DR 1040 4 WHLLET 14 d
ST LA QUOR 8 RENLE 200000 coRis 1 PRIGONNH Ry LAZES
FOGILLES TUES AU LIRS DE FITR TRAVAR B VORTS DANS
1 CAMP
KEVATORIE | EA6BOI 10T 1330 F W 0 W WA R HEY
COAMMEHO ORO 10 70 D00 VSHIROR WL IMUEHHBN FAIO
PACCTPE TRIINBA BTN O BIEASL PABOTUE H S MEPTIN
LB

At Majdanek camp, which is
in plain sight on.a hill above
the city of Lublin, Poland,
this shower room was called
a “gas chamber” . Now it is
once again a shower room
and the “gas chamber” has
been “relocated” , but the
present "gas chamber” is no
more authentic than the
nrevious “shower gas
chamber” .

jﬁ'

This propaganda plaque says
70,000 people were
cremated here in
crematorium | at Auschwitz.
According to experts who
conduct actual cremations,
such a figure is scientifically
impossible!

This “symbolic” chimney at
Auschwitz crematorium | is
not connected to the ovens
inside!
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The alleged “Gas Chamber”
at Auschwitz 1. Note the
crude opening on the right
which would have permitted
any gas to flow into the
crematorium itself! The
flimsy wooden door with
ordinary window glass on
the left supposedly withstood
the force of “thousands of
people who desperately
pushed toward the exits to
escape the lethal clouds of
gas”, according to certain
writers. Note the complete
lack of gas-proof seals and
the rough wall surfaces to
which the Zyklon-B would
have adhered, had it been
used here.

The roof of the.alleged “gas
chamber” at Auschwitz. The
original German roof vents
have sloping metal covers.
The vents on the right are
made of wood, with wooden
lids and handles Polish 3
authorities claim these were
the openings through which
Zyklon-B was dumped into
the “gas chamber” below.

bt e

Gas chamber engincer Fred
Leuchter inside an alleged
“gas chamber’ at Birkenau
(Auschwitz II). This room
was in‘reality an
underground morgue of
common design & therefore
appears desi gnated as a
“Leichenkeller” (morgue) on
the German-plans of the
camp. Allied propaganda
claim all such places to be
“gus chambers” . They say
that gas came out of the
hollow metal pillars:in-these
places. As anyone.can see,
there are no hollow metal
pillars, only concrete ones
and they are quite solid!

The view through the real
“gas chamber” which used
Zyklon-B for delousing
clothing, not for killing
people. Lousy clothing came
in one door; after
fumigation, it was removed
through the other door.
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QUOTES ON THE WIDENING CREDIBILITY GAP

d not pass an expert

later proved to be inaccurate when locations and dates coul
historian’s appraisal.”
— Shmuel Krakowski
Director of Archives, Yad Vashem, Israel.
Interview in Jerusalem Post, 17th August 1986; page 1.

dates . . . What survivors speak about most is their
1 histories. In the January 1950 issue of Jewish Social
f the memoires were full of ‘preposterous verbosity,

29

hecked rumours, bias and apologies’.

“A large number of testimonials on file here were

“Much of personal [survivor] testimony is unreliable about names, locations or

suffering. Samuel Gringauz, himself a survivor, had harsh words for these persona

Studies he called them “Judaocentric, logocentric and egocentric’. For him, most o

} exaggeration, dramatic effects, dilettante philosophising, would-be lyricism, unc
: — Raul Hilberg

f‘ Interview in Jerusalem Post, International Edition, 28th J

une 1986; page 8.

e is necessary in handling all this material . . . particularly [survivor narratives] . . . the Eastern European
al rhetorician, speaking in flowery similes . . . sometimes the imagery transcends credibility.”

— Gerald Reitlinger
The Final Solution
Sphere Books, London, 1971; page 581.

urs testified to’, hence without legal validity. The
s addressed to them.”

“A certain degree of reserv
Jew is a natur

obviously was hearsay evidence, ‘rumo
im with their own eyes’ collapsed the moment a question wa
— Hannah Arendt
Eichmann in Jerusalem
Penguin Books, London, 1978; page 208.

“If Eichmann’s name was mentioned at all, it
testimony of all witnesses who had ‘seen h

which were only partly true, or even were partly

authentic works, there have been books or films
for instance Martin Gilbert . . . in Final Journey.”

ble historians often fail in their duty of care .. .
— Gitta Sereny
New Statesman
2nd November 1979; page 672.

and even to justice. In anything to do with the Nazis
.1 have to battle in print against
. . but attacking

“But it is true that, along with many
faked. And unfortunately, even reputa

“A very disturbing thing has happened to journalisms to the writing of history,

... any attempt at detachment is considered suspect, any degree of objectivity reprehensible . .

... men like Martin Gray (For Those I Loved) who use these appalling [Holocaust] events for self-aggrandisement .
Gray causes wrathful indignation among Holocaust dogmatists.”

— Gitta Sereny

London Review of Books ;

21st April 1988; page 3. ‘J

“[ know of no/other case in which so many deviations from procedures internationally accepted as desirable occurred.

“Every year on August 2 — the day of the-uprising in Treblinka — some of the survivors used to meet in Tel Aviv. Turowski, Goldfarb
and Rosenberg all lived in Israel, as did the witnesses who identified Demjanjuk in September and October: Czarny, Boraks and
Lindwasser. Their testimony can be accepted only after it established that they did not meet with the other three.

“Some doubts on the matter are justified because . . . the witnesses travelled together in the same aircraft to Fort Lauderdale, where the
. Fedorenko trial was held. They also stayed in the same hotel, had meals together, but were still supposed to make fully independent
identifications. Boraks — who was not in full command of his memory when questioned in 1987 — declared when asked about the

journey to Fort Lauderdale, that he went there by train.”

— Dr. William A, Wagenaar
Identifying Ivan

Harvard University Press, 1989; page 110
he deportation proceedings against Feodor Fedorenko, during which the Judge described the

(Dr. Wagenaar, an identification expert, reporting on t
itnesses as “‘coached” and “least credible™.)

evidence from certain prosecution wi

Holocaust] however mostly establishes only how shaky is the ground we’re on; the consensus of
be the result of everybody having uncritically copied what everybody else was writing; the actual
. documentary basis on many matters is frighteningly narrow and is in consequence easily shattered by some new find or other; in all too
.. many matters we are still groping in total darkness. If we are to avert being scandalously shown up, in the next few years historical
research is going to have to do all it can not only to establish better documentary defences but broader-based ones as well.”

% More detailed research [into the
teseatch data often turns out only to

— Dr. Hans-Heinrich Wilhelm
Offene Fragen der Holocaust-Forschung

ed paper delivered at a symposium at the University of Riga, USSR, in September 1988.

An unpublish

ng could not have been designed as a gas chamber is correct but irrelevant.”

— Dr. Raul Hilberg
y 1989; South Bay edition, Part 1I, page 8.

A report {the Leuchter Report] that an Auschwitz buildi

Interview in Los Angeles Times, 23rd Februar

nbathing and idly watched the S.S. man tipping Zyklon B into th
death block.”

— Kitty Hart
hamber methodology as recounted by T.V. ‘critic’ Philip Purser.
Sunday Telegraph , ‘ ,
"% 7 11th November 1979.

"There the green lawn where she had lain su ¢ rooftop hatch of the

" Her “eyewitness” description of German gas-~C



“Marvellous stuff . . .

very readable . . .written with verve and
energy . . .

an absorbing account . . .’
— Professor Gordon Craig in the New York Review
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