TO: E.PA

FROM: - James Rountree
Sellar
Nobber
Co. Meath

RE: Change of statug re light hazardoys waste at Indaver Incinerator
Carranstown, Duleek, Co. Meath and increase annya| tonnage by
20.000 tons.

E.P.A. Licence No. WO167-03
. &o
Dear m:\_smam?

A;
I enclose a copy of any submission to the Borg Pleanala Ora| Hearing &v

15t _ gt October last for your information. A considerable amount of the content
is directly relevant to EP.A

submission and 3 copy of this is a|
submission to Bord Pleanala is als

ready sent to you. Please consider all my
There is a European Count judgeme

0 to be treated as a submission to E.P.A.
nt (referred to) that requires this

high valye product that could pe produced from
recycled paint “CHASIS BLACK” paint is a good possibility. 1t retaijls at over
€100.00 for 5 litres. Specification is that it has a high oil content and never fully
dries out. It will Scratch but will not

chip or flake. It is resistant to heat in 3 similar
way to “radiator paint” and to all ro

ad environment Splashes. It is g binary paint
l.e. a potent anti-corrosion chemical is addeq bef

ore use and must be used within
6 months of mixing. Uses are in the motor trade and industry. |t jg highly
récommended as an under- i es and has
good rust um:m:mzo:.o:mﬁmoﬁm:mzom. (If suitable fi
must be applied by brush).

must be fully dried oyt and this includesg flake rust that could in many respects act
as a sponge for moisture.

and represents further elaboration to my initial %
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Such a product would be
for the promotion of a consumer friendly version f
lawn mower, etc maintenance i.e. there is a currently unfulfilled market “niche”

m<m=mc_mc5§55m vﬁosmoﬁrm::mamﬁm physical safety issues. A suitable
ramp is needed with no jacks involved.

I enclose

1. Copy of submission to ABP Oral Hearing.

2. Photocopy of Text Book Chapter on Chromium.

3. Photo copy of reference (1950) from Encyclopaedia Britannica.
4.

Copy of submission to ABP from Dr Hogan on behalf of |

ndaver for your
information.

Please consider all material submitted by me for the Indaver licence revision.

Yours faithfully

s Vo Sk

7
Ote-a0529S 9
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SUBMISSION
FROM JAMES ROUNTREE
SELLAR NOBBER
CO.MEATH

My name is James Rountree. | am a dairy farmer living at Nobbgr, about
17 miles from the Indaver Plant. | have no qualifications in any field, bkas a
member of the public | am entitled to voice my concerns. | have a keen intehe
in health and a clean environment and you will note that | want to see various
systems of gathering and analyzing health statistics compared on an ongoing
basis. No one system should be depended on to the exclusion of others i.e. |
went to see constant and continuous statical review with a variety of approaches
because everyone knows that there are statistics and there are damned
statistics. This is a serious matter of public confidence, evidenced by widespread

subjective views that there is too much cancer, diabetes, asthma etc in the North &
East. %)

‘I don’'t need to be an anthropologist to tell you that there is resignation @«
and passive anxiety in the community and it is not there without reason, which of %,
course should be inquired into, too. Indavers public relations flies in the face of a&o..\\o&
this and is missing a very serious point that requires good social common arise. Q«\VQ«,A

N
<’
3

Now, enough of that. We move on to an agriculture matter.

When a food scare arises there are two sections of the farming v xoxn@@
community. Those with the contamination problem proper and whose produce % >,
fails tests and the rest who need to guarantee that they do not have problem. To
spot much a problem in the first place the Department of Agriculture and Food
Safety Authority operate a SENTINEL POLICY and regularly test local produce
but they do not observe one of the rules of environmental testing. (Anyone who
says that food safety and environmental testing are separate issues is playing
politics and flying in the face of public concern). The permission of the
landowner and the reporting back directly of the detailed results is deficient and it
is a rule of the proper recognition of environmental testing that the consent and
subsequent information is available. This is something that needs to be
discussed with the authorities. Question — who owns the information? It is very
annoying that you can not see the laboratory certificate.

I.F.A. was advised to look for the establishment of a baseline study to heip
garuntee farm produce. This was good advice, but there is a problem that was
not recognised at the time. Neither government or industry wants baseline study
of farm produce because it interferes with the government/industry relationship.
At earlier Oral Hearings | argued for an Agricultural baseline study. The
authorities realised there were concerns- but the-—baseline coneept—forfarm
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are below limit values, so \m@«o
everyone shouyig have confidence in the System ,_.mo::oﬁoe has developed to a \voox&«\
stage now that accurate readings at Very micro levels are possible ang readings &eo%
of levels that are regardeq ag being of no Consequence would pe gz better K>
garuntee than the agricultural baseline that was advised earligr The DNA te
I referred to was a world fi i

Finally, should dig in, etc contamination ever arise, then government myst
order the party responsible

O re-imburse members of the farming Community
whose incomes are affect if government decision
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‘sbleYy are 5 alogous tq
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Please | fo Wikipaedia
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The situation has Masked aj |
0:33_.:3 Vi

ong by environmentg, de
Compounds to Chromiym
Cascade react;

ild -

gradation of ali

. Ovs.o%a\ there hag been 5 variety of
ons and the one | have just Outlined jg only one of them, And so,
No evidence of a byj n the environment has ever been

noted from _.:oSmB:.o:.
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2 RITANNICA

644
hmmzm,ﬂ%g HENRY (1810-1865), English ethnologist, was

born at Kingston-on-Thames on July 26, 1810. From 1850-358 he

travelled in Europe and America, studying ethnology. In 1858
the discoveries by Boucher de Perthes of flint implements in
France and England were first held to have proved the great
antiquity of man. Christy joined the Geological Society, and with
his friend Edouard Lartet explored the caves in the valley of the
Vézére. An account of the explorations appeared in Comptes
rendus (Feb. 29, 1864) and Trausactions of the Ethnological
Society of London (June 21, 1864). He died, on May 14, 1865,
leaving a half-finished book, entitled Reliquice Aquitanicae, which
was issued in parts and completed first by Lartet and, after the
latter’s death in 1870, by Professor Rupert Jones. Christy left
his magnificent archaeological collection to the nation. In 1884
it was placed in the British Museum. A A

CHROMATES AND DICHROMATES, inorganic chem-
ical compounds, or salts, in which the element chromium appears
as part of the acid or “negative” component of the salt. Chromium
trioxide, CrO;, commonly but incorrectly termed chromic acid,
forms no crystalline hydrates with water, though its strongly acid
aqueous solution is supposed to contain chromic acid, H,CrO,.
The salts of this acid are known as chromates. Only normal salts,
for example potassium chromate, K,;CrO,, are known, which are
analogous to and frequently isomorphous with normal sulphates.
Acid or hydrogen salts, analogous to potassium bisulphate, KHSO,,
are unknown. If an equivalent of acid be added to a solution of a
normal chromate, the colour changes from yellow to orange-red,
and from the mixture dichromates, for example potassium dichro-
mate, K,Cr,O;, alone can be isolated. If further equivalents of
acid or, better, chromium trioxide, be added, the solutions become
darker red and trichromates such as potassium trichromate,
K2Cr;Oy, and tetrachromates such as potassium tetrachromate,
K:CriOy3, are formed. The solid tri- and tetrachromates are de-
composed on solution in water to form dichromates and free
chromic acid.

‘Normal chromates are known of nearly all the stronger bases, ]
both organic and inorganic, and are generally yellow. Ammonium,
lithium, sodium, potassium, cuprous, cupric, rubidium, caesium,
magnesium, calcium, zinc, cobalt and nickel chromates are soluble
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in water; strontium and the “rare-earth” chromates-are-sparingly-
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€ In water; mercuric chromate is decomposed by water, while
silver, thallous, mercurous, cadmium, barium and lead chromates
are insoluble in water. With the exception of cuprous, mercurous
and magnesium dichromates which are unknown, all the metals
forming scluble chromates also yield soluble red dichromates.
Barium, lead and silver dichromates are known but are decom-

nosed bv water to form normal chromates and chromic acid.
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CHAPTER XVI

METALLIC OXIDES—ACIDIC «

'

General methods of preparation—Stability—Manganates and permanganates—
Ferrates, chromates, dichromates and polychromates—Halogen derivatives of
chromic aci¥

WHEN a metal has several oxides the basic properties of the hydroxides
become less pronounced as the valency of the metal increases. Thus
Fe(OH); is a weaker base than Fe(OH),, and Sn(OH), is less basic
than Sn(OH),; the decrease in basic power is shown by the greater
hydrolysis of the salts of the higher hydroxide. When a certain limit
in valency is reached the basic properties disappear almost completely
‘and salt formation does not take place to an appreciable extent. The
salts'of Mn(OH),, for example, hardly exist at all; and when oxides
containing more oxygen than the neutral oxide are formed, they have
definitely acidic properties. The oxides of sexa- and septavalent
manganese give salts in which they function only as acid oxides.
Another way of stating the result is to say that as the ionisation into
OH ions becomes weaker, that into H ions increases. Further, if the
metal is regarded as the positive part of the oxide and the oxygen
as the negative part, the tendency of the oxide to approximate to the
metal in its properties becomes less as the proportion of oxygen
increases, and the compound thus becomes more electronegative. The
higher oxides and chlorides of the metals are more volatile than the
lower ones, as they tend to-approach oxygen or chlorine in their

-~ .
. behaviour.

Thus acidic oxides are formed only by those metals which can
- exert a high valency and thus combine with several oxygen atoms.

The acidic tendency is sometimes shown even in the quadrivalent
, condition (Pb, Sn), but appears almost invariably in the quinque-
valent and higher states of the metal. The metals in the right-hand
half of the periodic table give the acidic oxides. The acids cannot
always be isolated in the pure form, as they are frequently converted
=———————=———into=the=anhydride=(chromic=acid)~or=suffer=extensive=decompuosition
(ferric acid, manganic acid) or are polymerised (molybdic acid) when
liberated from their salts.

The most important of these acids are: manganic, permanganic

. 379
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380 METALLIC OXIDES—ACIDIC

and ferric acids; chromic, molybdic, tungstic and uranic acids ;
vanadic, niobic and tantalic acids. (The acids of the metalloids
arsenic and antimony and of bismuth are discussed on pp. 626-630;
those of the noble metals on p. 377.)

These acids show great variety in their properties ; some are only
known as salts and do not exist even in solution (H;MnO,, H,FeO,) ;
others are known in concentrated solution, but decompose when an
attempt is made to isolate them (HMnO,, H,CrOy); others, again,
exist in fairly concentrated pseudo-solution, but once isolated are only
brought into solution again with great difficulty (molybdic, tungstic,
uranic, vanadic, niobic and tantalic acids)—there is no reversible
equilibrium in their solutions between the dissolved and the solid
material. A similar set of differences exists in the salts of the acids ;
the acids of iron and manganese form only normal salts, chromic acid
also forms salts in which a molecule of the anhydride is combined
with the normal salt (anhydro-salts) ; while in the other acids of this
class the effects of condensation and polymerisation are much more
pronounced, and auto-complexes of high molecular weight and great
stability are formed. This property is connected with that om..moﬂism
heteropolyacids (cf. p. 405). It is obvious that comparisons between
one group of these acids and another can seldom be drawn with
advantage. .

Formation and Stability.—The B%w,\n important method of prepara-
tion is common to all these acids : the sa 5, are obtained when a lower
oxide of the metal is heated with alkali in thé presence of an oxidising
agent. When the acidic oxide is the most m.\ww@\m of the oxides of the
metal it is formed when the metal itself or its AM«\ oxides, hydroxides
or sulphides are roasted in the air even when &W&wﬁ is not present
(MoO;, WO,, UOQ,, V,0;, Nb,O;,, Ta,O;). The o%id& of Cr, Fe and
Mn which are obtained in this way are not, however, m\. idic oxides
but lower oxides (Cr,O,, Fe O3 MnyO,), and the highey éxides are
formed only when alkali is present. The lower oxides can UM\\ @mwm with
caustic potash or soda (or the carbonates) with admission of air) arf@d the
oxy-salts are formed, e.g. Cr,0, +2Na,COy +30 =2Na,CrO, +2C %,
probably with the alkali peroxide as an intermediate product. The®
oxidation is more rapidly and easily carried out if alkali nitrates or
chlorates are used as oxidising agents instead of atmospheric oxygen,
as they provide a more readily available supply of oxygen. It is
remarkable that the oxidation of manganese to the manganate stage,
ngsOe is incomplete ; when a large excess of alkali is present a
melt is obtained which contains only 2:6 atoms of oxygen per atom
of manganese instead of the 3 atoms required by MnQO,. The mass

“has an intense dark green colour, and Sackur has shown  that it contains
manganites, z.e. salts of the anhydride MnO,, mixed with the manganate.

1 Ber., 1910, 43, 381, 448 ; 1911, 44, 777.
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The potassium compound has the formula 8K,0, Mn;O,; while that
obtained from sodium salts is 4Na,O, Mn,O;; but it is more likely
that solid solutions are formed, and not definite compounds, as there is
no indication of an equilibrium between manganite and manganate—
the same product is also obtained when potassium permanganate is
heated alone or with alkalis. Baryta or lime can be used in place of
caustic potash or soda. The formation of permanganate is interesting,
for it is not a primary product of the oxidation of the lower oxides, but
results from the decomposition and further oxidation of the manganate
formed. When MnO, is heated with alkali alone, manganate is produced
at 130° by the decomposition 3MnQO, —> MnO, + Mn,0O,, the MnO,
combining with the alkali. The Mn,O; is oxidised to MnQ, only at a
red heat, when the above decomposition is repeated.

The manganate itself is also decomposed on further heating with
formation of lower oxidation products and gives a definite dissociation
pressure, which for K,MnO, is as follows :

o

Temperature . . 507° 572° 629° 667°
Pressure of oxygen . . Ir 526 221 532 mm.

In a mixture of oxides of manganese and base, such as is obtained
when permanganate is heated, the following apparently reversible
dissociation pressures are obtained :

Temperature . . Y 505° 560°  600°
Pressure of oxygen . . so 129 4oomm.

Similar conditions obtain in the red melts formed by the fusion of
iron compounds with alkali with access of air or addition of nitrate or
chlorate. These contain ferrates, e.g. K,FeO,, but if formed at too
high a temperature the ferrates, like the vanadates, are decomposed.
When alkali vanadates are heated oxygen is given off with decrepitation,
and if the residue is rapidly cooled a dark mass is obtained which
contains vanadium in both the quadrivalent and quinquevalent states.
On slow cooling, oxygen is absorbed and a clear red vanadate is obtained.

The normal chromates lose oxygen only at a high temperature, but
the polychromates are more easily decomposed ; thus, fused Na,Cr,O,
gives off oxygen at 400°. Even CrOj; is decomposed at high tempera-
tures (p. 391). The salts of the other acids of this group (molybdic,
tungstic, niobic and tantalic acids) can be fused without decomposition,
or at least without loss of oxygen.

The above discussion indicates the best procedure in the preparation of these salts
by the method of fusion with alkalis. When the anhydride of the acid is the commonest
oxide of the metal (as with Mo, W, U, Nb, Ta, V) no oxidising agent need be added
to the alkali. Niobates and tantalates are made in this way from the naturally
occurring iron (manganese) niobate and tantalate (niobite, tantalite), and molybdates
can similarly be made from lead molybdate (wulfenite), or from molybdenite MoS,
after roasting to MoO,. Vanadates are also prepared from the natural heavy metal
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382 METALLIC OXIDES--ACIDIC

vanadates, and tungstates from wolfram (Fe, Mn)WO, by roasting it in a furnace
to render the iron insoluble and then fusing with sodium carbonate and leaching out
the soluble sodium tungstate produced. In the manufacture of sodium uranate from
pitchblende, as that salt is insoluble in water it is converted into soluble sodium
uranyl carbonate by addition of sodium bicarbonate, and then precipitated as sodium
uranate by addition of sulphuric acid. Oxidising alkali fusions are necessary for the
production of the salts of chromium, iron and manganese, since only the lower oxides
of these metals are found in nature. Pyrolusite is used as the raw material for the
manufacture of manganates, and chrome ironstone, ferrous chromite, Fe(CrO,),, for
chromates.

Only in a few instances can the acids be obtained directly by treatment of the
ores with acids; but tungstic acid is formed when scheelite, CaWOQ,, is treated with
sulphuric acid, and niobic and tantalic acids can be prepared by fusing the minerals
with potassium bisulphate. The acids remain as an insoluble residue contaminated
with other substances, especially TiO,, from which they can only be separated by
conversion into the fluoro-salts (p- 292) and recrystallisation.

The method of oxidation in solution is sometimes employed for the
preparation of these salts, but only for those made from lower oxides
of the metal—iron, chromium and manganese. The reaction occurs
more readily in alkaline solution, and ferric acid is not produced at
all in acid solution as the free acid is unstable. Manganous and
chromic compounds are oxidised by lead peroxide in nitric acid solution,
a reaction which serves to detect minute quantities of manganese by
the violet colour of the permanganiq acid formed. Only ‘chromium is
oxidised by hydrogen peroxide and persulphates in acid solution, for
permanganates are decomposed by excess of H,0,, thus providing a
useful method of separating the two metals. In sulphuric acid solution
the manganese is oxidised to the quadrivalent stage. Chromic salts
are oxidised to chromates by permanganates.

In alkaline solution a great variety of oxidising agents can be
used : hydrogen peroxide, persulphates, oxides of noble metals, hypo-
chlorites, hypobromites, and other substances convert chromium salts
into chromates, and similarly, but less easily, oxidise iron and man-
ganese salts. Electrolytic oxidation is also frequently applied in
alkaline solution for all three metals; an alkaline solution of the
metallic salt or a suspension of the hydroxide in alkali is rapidly oxidised
at the anode (which should be made of the same metal). Chromic

large scale as an oxidising agent for organic substances. Permangan-
ates and chromates are now usually manufactured by the electrolytic
process, and even insoluble chromates like lead chromate (important
as the pigment chrome yellow) can be made_in_this_way——the solution

MANGANATES AND PERMANGANATES 383

becomes coated with the insoluble chromate and the action stops, but
the liberation of some chlorate ions prevents the formation of a con-
tinuous layer of chromate and thus exposes part of the anode to attack
by the CrO, ions.

The Manganates and Permanganates.—Manganic acid is probably
a weak acid, while permanganic acid is a strong acid. Manganic acid,
H,MnO,, is only known in the form of its salts and cannot be obtained
in the pure state or even in aqueous solution ; the anhydride MnO, is
equally unstable. - Permanganic acid, HMnO,, although unknown in
the pure state, can be obtained in aqueous solution or as the anhydride

Mn,O,. When an attempt is made to isolate manganic acid from

sélutions of its salts the acid decomposes into higher and lower
oxidation products, thus : .
»vA\&OK VI VI v VIl
0., O,MnO +2MnO, = MnO, + Mn,0,.

Immwg@wmw%amoﬁ:mﬁo of manganese dioxide separates out and the
liquid Umn,o\\mwm%\%\&_.oﬂmﬂ in colour owing to the permanganic acid moﬁ‘.n.m&.
The latter om%@%ﬁ%oos/\mlma into the green manganate by the addition
of alkali, and o 0%@9@5@ the violet permanganate and the black
precipitate are mww\p.@o@‘oacga. Even carbon dioxide suffices to set
free the manganic atid@rom the manganate, and the CO, normally
present in the air is used “echnically to cause the transformation by
blowing air through the solution from the green melt of manganate.
Other acids, both strong and weak, act in the same way provided the
acid has no reducing properties, ¢.g. hydrochloric acid cannot be used
as it is oxidised to chlorine.

A solution of permanganic acid free from salts can be obtained by
decomposing barium permanganate with the calculated quantity of
sulphuric acid. It can be concentrated to contain 20 per cent. HMnO,,
but beyond that stage begins to give off oxygen. The concentrated
solution decomposes readily into the ankydride Mn,O, and water,
and as the oxide is somewhat volatile it can be recovered from the
solution ; it is most easily made by dissolving potassium permanganate
in fairly concentrated sulphuric acid and warming to 60°. When the
salt is added to the cooled concentrated acid, the oxide separates in
oily drops—some dissolves in the acid to a green solution, and the
rest forms a metallic-looking liquid below the acid. It is explosive,
but not excessively so; it can be distilled on warming, giving a violet
vapour, and sometimes detonates at a moderate temperature or when it
comes into contact with oxidisable substances. Organic compounds are
inflamed by it, and a black smoke of MnO, is produced ; in moist_air

~
N
~
N
Q
o
N
I
o
o
N
-
N
—
=
o
Qo
o
>
L
<
[
(i}

the=Mmn;07 is~slowly decomposed, the resulting oxygen being largely

ot—chromate or of chromic salt is electrolysed with a lead anode, and
the lead chromate formed at the anode does not adhere if a little
chlorate is added to the liquid. If no chlorate is added the anode

ozonised. The solution of Mn,O, in concentrated sulphuric acid is
green, but on dissolving it in water the violet colour of permanganic
acid is at once evident.
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turn oxidises the m.noovSw. that is, the sexavalent chromium is first
of all reduced to the quinquevalent state, which exerts an oxidising
effect, passing ﬂﬁocmr the quadri- to the tervalent condition, the final
product of the réaction.!

An obvious difference between chromic and permanganic acids lies
-In their behaviour towards hydrogen peroxide ; whereas the latter
undergoes reduction (p. 338), chromic acid can be oxidised to per-
chromic.acid (see p. 419). Again, it is possible to obtain a chloride
of chromic acid, chromyl chloride, from chromic and hydrochloric
acids by removal of wafer before reduction of the CrO; takes place,
while the manganese acids only suffer reduction by hydrochloric acid.

Chromyl Chloride, Chlorochromic Acid and related compounds.—
The oxygen atoms in chromic acid may be successively replaced by

chlorine :
o) 0
Tﬂo@me Tﬂo&m. Tﬁo&.
2

The displacement of one oXygen atom yields a monobasic acid,
chlorochromic acid; and when both are replaced, a neutral body,
chromyl chloride, is formed. Free chlorochromic acid is not known,
but stable salts exist, produced from solutions containing chromic and
hydrochloric acids and alkaline chloride ; or alkaline chromate and
hydrochloric acid give the salts on crystallisation

CrOfOH), + HCl I CrO(OH)CI ¥ H,0;  CrO, + KCl —> [CrO,CIIK.

These compounds break down again if recrystallised from pure water,
but can be obtained from solutions containing salt or acetic acid. They
are well-defined reddish-yellow crystalline substances, and hold much
water of crystallisation, in which they melt at a low temperature.

Analogous salts of a hypothetical fluorochromic acid, of a dark red colour, are also
known. Bromo- and iodo-derivatives have also been described, but it is doubtful if

they really exist, for it is likely that sexavalent chromium would be reduced by
hydriodic acid, if not by hydrobromic acid as well.

The employment of larger quantities of HCI, in the presence
of strong sulphuric acid (to absorb the water produced), drives the
above reaction beyond the chlorochromate stage : CrO,(OH), +2HC(]
< CrO0,Cl, +2H,0. To prepare the chromyl chloride, a chromate
is treated with alkaline chloride and strong sulphuric acid ; the CrO,
and free HCI produced react with one another. Of course chromyl
chloride may also be formed by the direct action of gaseous hydro-
chloric acid on chromjum trioxide : CrO, +2HC] — CrO,Cl, + H,0.
Chromyl chloride exists as a dark reddish-brown liquid, very like
bromine, and its vapour also resembles that of bromine, It has a
density of about 2, boils at 117° and_freezes_at _—g6-c>J+ is=sotabl

5y

CHROMYL CHLORIDE, CHLOROCHROMIC ACID 393

without decomposition in carbon tetrachloride, nmwvw: &m.::mvram. nitro-
benzene, antimony pentachloride and similar liquids; it is, roém\mﬂ.
rapidly hydrolysed by water: CrO,Cl, +2H,0 — OnOmA.OIvm +rw mm
Thus chromyl chloride must be regarded as the acid chloride of ¢ wo%‘w
acid ;. the (OH) groups of the latter are replaced by oEo:sM_ | e
substance belongs to the same class of compounds as sulphuryl chloride,
the acid chloride of sulphuric acid :

CrO,Cl, —> CrO,(OH),  SO,Cl, —> SO,(OH),.

Chromyl bromide and iodide appear to Uw just as Eom@mw_m of
existence as sulphuryl bromide and iodide. This property is 5.‘“ e use
&.of in the detection of chlorine in the presence of the other rw.ommﬂw.
0@ a chloride is warmed with potassium n:ornoamﬂ.m and m.::uv::n acid,
owvw@ yl chloride distils over, and by absorption in alkali produces w_s
alka romate. When bromine is present, however, no such <o~mﬂ.wm
&.:.o.@c.mx&w compound is produced. The existence of chromyl mcow_H e
is <mn%§v& able. A blood-red liquid of large vapour pressure has
been ov%hwwmﬁz from a mixture of ownoamﬁww %jwﬂamwzwwwquﬂﬂm
sulphuric mm@@m@%:nr has not so far been definitely ysed,

may be CrFg 4y xQOv

%,

1
D -1

1 Luther and Rutter, Z. anorg. Chem., 1907, 54, 1.
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