Metals focus shifts to cadmium .

Although ir’s a potentially hazardous polhtant T
and many questions remain to be answered,
there will probably be no “cadmium crisis”

’

The Japanese call it “itai-itai byo"™—
the ouch-ouch discine—becuuse of the
excrucinting puin accompanying a bi-
zane sheletal disorder known as osico-
malacin. In thine witheist with itai-
ok, hones may become so fragile thist
mere conghing iy sullicently traumaltic
o fraciore nbs, : .

For ycurs in the aftermath of
World War 11, farmers in Japan's
Jintsu River Basin, where itui-itni wis
most prevalent, had complned thit
witste water from a zinc mine, dis-
charging dusectly nto the river nsed
for irriginting rice pidkhes, wis »poil-
ing crops. But it wasn’t until st year
thai Okayama Univensity’s Jun Ko-
bayashi established the commion de-
nominator between the frequently fatud
itai-itai und failing rice crops. The cul-
prit wan  cadmium—a metal inti-
mitely associated with lead and zinc
deposits and lung hnown to be harnt-
il to man,
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Although toxicologists now belicve
thut various nutritional deficiencics
play a critical role in the full-blown
Wui-itai syndrome, the discovery that
popudations coukd be exposed 1o foxie
guanhbes of cadmiian by contani-
nafed wister caused o nation still jiltery
uver the mercury pedlution of M-
mita Buy (o shudder anew al the
prospect of yet another heavy nital
disaster. Ant more than a Nitle con-
cern was expresed i the ULS. hast
yeur over findings that showed many
municipal water supplies contain sig-
nificantly more than the 0.1 parts per
million of cadmiom comsidered to be
“safe” for drinking.

As with mercury, very little was
known about the Fate and distribution
of cadntivm in the eavironment. What
was known was scary enough. What
wits not known was even scarier.

It was known, for cxample, that
cacmium hag a very long biological
lalfdite in man avd theefore temds
o aceunudate in the body.  Esti-
10-25 ycars,
compared with sbowt 70 days for
methyl mercury. [t wus abo hnown
from industrial toxicology that cad-
mium copdd cause severe liver and
kidncy damage, pulmonary discasg,
and death.

In the absence of solid toxicological
dita, speculative analogics  between
mcrcury angd cadmitmn were comnun.
Was there, for example, a process sim-
ilar to the microbial methylation of
mercury which would concentraie
cadmium in the food chain? Fortu-
nately, that hypothesis appears o he
incarrect.  Nevertheless,  disturbing
guestions aboul the amount of cad-
wium dischargex! inlo air and water
amd the clfeets of chronic expasure 1o
calovnm semiined.

In an cffort 10 answer sume ol thase
yuestions the Environmental Protec-
tion Agency (rra) commissioned
studics lo determine just how serious
a threat cadmiom poses.  Although
more wark resuiins (v be done, a pic-
lure is heginning to develop that is
not quite so blick as might have heen
imagined. The conseasus of opinion is

0007-SWP-037389

that although cadmium i o potentially
dangerous pollutant, there is no rea-
son 1o believe that a “cadmiwm orisis”™
i imminen). Cadmiumes vy pt *an-
other owerenry.”

Distribution

Cadmum i o pelatively rare metal’
—-the carth's crusl conkans an averiage
of only 0.5 ppm. It wecis dieily i
she sulfide,  greenochite, in sarjous
zine, lead, and copper ores. Nearly all
the cudnmium produved m the world is
a by-product of zinc smelting Re-
cycling is virtually nonesisient, Only
4% of the 10.6 nuilhon poinds of cad-
mium produced in the U.S. during
1968 win derived from reprocessing
cadminm-contuining scrap.

Cadmiom does not degrude in ghe
environment. As greater guannties of
cadmiom are sefinnd, more and more
of it becomes available 10 ineract with
man. Domestic comumpuon of cad-
mium was e than 1S million s
in 1909 (the List yeir bor which ofli-
cial stalistics are avadoble) “That's a
whopping 13% jump vver the figure
for 1968. Al indications point 1o fur-
ther shurp jnvreases in consumption
for the forcsceable future. Amd be-
cauzse nearly everything praduced by
cadmium-using  indisiries  sooner  or
later winds up on the junk mle, the
potentind for cavironmenta) contami-
muion is comsiderable,

Studics funded by the era provide
a fairly complete inventory of sources
and amounts of cadmium emissions
it the atmosphere. Parallel studies
for cadmivm in water supplies, how.
ever, are lacking. Nearly 4 0 million
posnds oF cudminm was emitted into
the atmospherc in the U.S. during
190K, aceording 1 o shinly prepared
for the National Al Folbsn Comiol
Administration  in Y70, « lee ).
MuoCabe, director of I pdemivlogy
and Biometrics for i1eav Oflice of
Witer Programs siys there's “some
hut o much™ cadmivim in dhinking
wialer, Just how much is discharged
into, wilerways i3 nol known,

By fur the Jargest single user of
cadmium is the clectroplating indus-
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;_}Nn ds of cadmium emitted to atmosphere in U.S. in 1968 .
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try. The metal imparts an attractive.
corronion-resistant  finish  to  ferroun
metals,  Virtually no  cudmium  es-
capes into the atmosphere from clec-
troplating operations; how much gets
into water from plating baths is any-
boudy’s guess. Hopefully, says McCabe,
such information will be lorthcom-
ing in the nexl couple of years oy dis-

charge permsits, required by the Army °

Corps of Engincers. are processed (sce
“What's the LS. Army doing in wa-
ter pelletion comtrol? 18x1, Decem-
her t970, page 110)),

Other important  applications  for
cadmium  wwhade  pigments.  plastios
stabilizers, alloys, und batteries.  To-
gether with cleetroplating. these five
prwduct groups account for more than
97 of the cadmiunt wsed domesti-
eally. .\ wide variety of minor applica.
tions —iclevision  picture tnhe  phos.
phaors, fungcides for golf courses, con.
trol redds amd shields in nucleur re-
actors, and curing agenis for rubber,
among others—uccounts for the re-
maining Y {07,

Emissions

Most cadminm emissions into the
atmosphere fall into two geoeral cate-
gories - -disposil and metallurgical pro-

cessing. Dispival  includes  incinera- -

tion and recyeling of ferrous scrap
and accounte for more than half the
cadmiumy put inte the air euch veur.
The biggesl chunk is Jost in reclama-
tion of scrap steel and recovery of
copper  [rom  automobike  radistors.
Incineration of plastic products-—rang-
ing from bottlex fo buby pants—-also
wdds cadmium to the atmosphere.

6 ’
B R LS 2 N A A (PR L Y \\..“ P ]

Metullurgical  processing  emils
nearly as much cadmium to the air as
isposal does. Afthough actual mining
vperations contribute only slightly to
ntmospheric cadmium levels, rousting
and sintering of ore release vast quan-
tittes of cadmium into the air.
Smaller amounts of cadmium in the
wir come from a varicty of manufac-
turing processes a5 well us the use of
certain ferlilizers, fungicides, motor
vils, and rubber tires.

Against this backdrop of emissions
data, £ra commissioned three Sweadish
veterun  cadmivm  watchers  from
Stockholm’s Karolinska . Institute
prepare a report on the health effecis
of cadmium in the environment. The
trio, Lars Friborg, Magnus Piscator,
and Gunnar Nordherg, recently pre-
scited the results of their review to a
wmposium at the University of Roch-
ester School of Medicine.

The Swedish report says that al-
though the body containe only Vug
of cadinium ut birth, a SO-year old,
70-kg (155-4b) “standard man™ hie
w hody  birden 30000 times that
wmaunt (30 mg). Excewive exposure
to cadmiunt can damage the liver,
kineys, spleen, or thyroid, but the
amount of cadmivm needed to pro-
duce severe damage is not known.

Ambient air contains only g small
amount of cadmium, the report says,
but in the vicinity of cerain factor-
ies, concentrations can be much
higher. Cadmium is absorbed cither
by inhalwion or ingestion und hu-
man beings arc exposed to substantial
amouniy in food, aceording fo the re-
port. A differential absorplion rute,

has “caused  tiouble,”

howevet, -onthes  inhalation  of el
mita amore dangerons than ingestion.
Only about 57 of ingested cadiniim i
abvnbed by the body: estimates for
shsorprion of inkaled cadmitm tun as
high as OSE L Dt actiuad sionnnts e
mobably  Jower,  Receit wath by
Hinold G. Petering af the Univenily ol
Cincinnati indicates that people who
simwohe as few as 10 cigoretles per day
—or the cquivalent in other tobacvo
prodicts - -are. evposad to concentra-
Hons of cadmium tione 10- 100 tinmes
greater thun those in the ambient air,
Wonrse yet, smoke from sipoldering to-
hacco thut is nob inhaled --the side.
strenm—contains more cudmivm than
the mainstream inhafed by the simoketr .
Thus, everyone in the same room with
a smoker is exposed to clevated cad-
mivm levels.

Cadminm has abo been implicuted
in cordiovasculur disorders and con-
cer, although the Swudish team em-
phasizes that there is no chuclusive
stutistical evidence linking Ladmium
with these discases.

Ressavch needs

The Friberg-Piscator-Nordberg, re-
port lists several research prioritics in-
cluding:

*The "urgent and immediale™ necd
for experititents on duse-response 1e-
Jationships comsidering absorption nd
excretion rales, particle size, and ea-
puTe routes;

= Siudicy on concentration of cad.
mium in various organs relative to
total body burden:

» Development of better indicitors
of cadmium level in the hody:

* Further work o teratogenic or
carcinogenic offects of cadmium, both
wlone and in combination with natu-
rally occuniing chelating agents such
as Fora and NTA)

*Jhe definition of incchanisms for
accmmdation o Joad chains; and

* Metabolie studies establishing the
role of essential trace metals v cad.
mium accumulbation.

‘There is ne doubt that  cadmivng
avcording to
Rohert J. M. Horton, scnior research
advisor Jor EPA’S Air Programs Of-
fice, Division of Effects Research, But,
he adds, 1 can’t think of aoy reason
why there should be a panic reac-
tion.” What steps will be tuhen by
the kra to control cudmiim remain
uncertain, hut Fribeig offers some -
vice: ANl such long haff-life sub-
stances should be controlied to the
greatest extent possible.” [11N]X]
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