16 qu te w1despreaé-thatf‘- : b
' , where weldlng dsl

proces;”of:arc welclno,
Tmotals 1ilke-dron,: calcium, lead, aLumlnlum,?
s;llcon,ﬂcadmlum, ‘copper, magnesium;. tltanlum etca are.
1produced A aosoc1atlon_w1t% 1trouc fumes. and oz one,,frhv?-
‘These metal otide fumes are: evolveé ‘either “from the base.
“jppetals, “electrode: coatlngs ‘or from varloub-types of flux
used: Ln welalng., “The: nltrouquumeo and; ozone dre: ploduced
_frcﬂ Lhc atmospheric oxygen and thrOge? s @ :esth OEL
Ehlgh are temperature,..mhe 1nnalat10n of: these suLmlcromlqu7”'
sconlc partlcles (O 05=0,5U) of. yarious metﬂl ‘oxide: Lumes,
_requl s “infvarious occuvatmonal ‘respiratory. 1llnesses,. -
;ow1ng to denowatlon of ox1des 1n 1lveolus,

Durlﬁg uhe

HE A welder in purtlcular, 15 more “rona to exce851ve
-_pexpegure ko potentlal]y toxic materials, as he is often o
'i;required to: weld in: clo e, conflned ill- Vﬂntllatod ﬂbaceoo 

g R The aim of thls studv ia to 1nvestlcate lnto various
Theulth hazgrds in: wolders, engaged in: ‘Alumlnlum weldlng

ATy Alumlnlum weldlﬂg hav been 1ntroduced recently at
Cour metal Fabrication plant, - This welding consists of -

;- *double- welding operator technigue® method, wherein, two
‘welders direct their stream of arc at the same welding

_g-site on opposite -sides on aluminium plates under argon
gas shield, using bare wire aluminium electrodes as a

©.filler metal. The arc current amperage used, is between

. 200-380 Amp, depending Upon the thickness of the welded
metal.  This result in thh intensity welding arc, and
“more ultraviolet and. 1nframrod radiation is producec

" than when stainless steel is welded; besides & bright sheet

Cof aluminium reflects almost 90% of the U~V energy with a

S wave length of 300mu, whereas stainlese stegl reflects
fonJy about 30%., It has been noted by Frant that more ozone-

s produced during Aluminium welding than during the-

welding of steel and also more ozone was formed, when argon

'_ﬂwa used for shielding than when CO2 was used,

S



rS-SaWELD&RS

ﬂbplsodes_ln

..... S : . Tl | lno:l}-»th Tl

; -”,It lS apparent rrom aoove table tnau tne welders -
_engaged in Aluminium: weldlnc are more: prone o the eﬁxcct
of high intensity of UmV rays, emamqt;ng From Alumlnlum :
,we]élnq.;._..-. Sl P ST S

':""ABLE i

L Resulbg.of A¢r Samples

. Operation. ~ Contaminant - Average Alr Borne-ﬁ O TLV

"fm. ; "1  " ogome . 0.15ppm - O.ippm

- It is seen from the ahove table that the air borﬁe
concentration of ozone has exceeded the TLV limit of 0.1
. ppm, in contrast the concentration of nitrous oxide, which

-:ﬂ;uls w1th1n TLV limits,
g = The ‘chest X-ray pictures in 4 out of 12 welders .-
';sEOWCﬂ_;at cular ﬁﬁ*tprn, p‘rtlculgrly ovm" the;midzomes;
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tlssue, unllﬁm'thc skzn, oocs
repemtea expouurg-to UV raygﬂ“
eye -amﬁge Lrom'arc»produccd ultrae'
V#olet radiation anﬁ Rieke® con81dered :
40% of all: dmjuries in engineering: ubopuo Ins S
faorlcatlon plant however the. ‘welders! arg’ eyes comDrxaed
CGF 0,4% = 1.4% of: all dndustrial: accidents. ‘Powell: etal‘*
studied hazards from both: laaoratorv ;nd industrial plqsma
torcaes and Observed i that thsa" output of thase: suff1c;ent
£o cause: eye and skin irriation on’ lono exrosure.. The "~
chronic effécts of repeated UsV' CXPOSUre. Over unprotcctcdg
- skin: result in basophlllc degeneratlon of  the connective: i
“tissue, frcgmentetlon of :the elastic’ ‘tisste and Car01n0gen05158“;”' '
Considerable details regmralng ﬂlStOlOglLal and. cytologlc_ﬁir;'*'
changes" 1nducné by U=V, radlatﬁon may ‘be’ found . in: NIOSH - 9
'*Acrltorla document  for oceupational  exposure to ULV radlatlon, SRS
CThis document  doscribes a variety of environmental sourccQ ,:f ﬁ'°'“
_gbroducznﬁ UuV encrgy throughout the U-V spectrum._ll“'- :

S _ ”hc Internatzonal Comm1351on on- Illhmlnatlonio has
"ﬂclassz;led ‘the ultraviolet spectrum into three different .
wave. length’ bands, 315-400 nm,  280-315 nm and 200~280 nm.-.>
~ " These ranges are -also referred to as near, nidranges:and
Coiofar-ultraviolet waves lengths respécetively (Table: TIT)
fEfWave lengths below 200 nm are of little Qlologlcal -
coiosignificance, since U=V radiation in this region is
~rabsorbed in very short path lengths in air, with assoc1ated
-fjproductlon of Ozone (ITI).




st ongly revealeé flne;'ace-llke retlcular pattern in
Upper and:mild. zories of lung. fields, indicating early
' ulmonary flbrOSlS._ While dlrect relﬁtloRSﬁlp betﬂeen
_p0581ble hlgh Aluminium fumes An i theenvironment: and
presence 0f: lung ¢hanges cannot: D' maﬂo, Atois hlghly
-suggestlve offsuch a corrolatlono;“p R

; :‘Alum1n051s* 18 A ngléty of pnomoconlos1s; que
to an 4nhalation of: alumlnlum or: alumlnlum oxide  (TLV 1
AL Fumes s 1Omg/Cm3 Al oxxdgf_ 30 ml partlcles/cuo ft
of alr)m-vf;~ ﬁ. G R

e Alumlno 13_1g malnly assoa;ated w1th tho maﬁufacturo  ?-§*
e o corlundum, an eytremely hard abrasive.,  The process - L
oonsistes of fusion at & Tiigh tcmpo_(ZOOC c) of bauxide oo
Loto-which arp'addad snﬂll quantities of ¢okeé and iron and SR
listeel scarp.  The fusion is effected in electric arc S T
U furnaces and is attended by the evolution of dense’ white

- fumes, that contain Al, Oxide, Silicon (290~44%, 41-62%),
o Itis 1ikely that the lung disease produced by the - .
fﬂg;nhalatlon of thesc fnmeg is a mixed-dust pneumoconloSLSo

b . Goralewwskllp ( 1050 ) has &escrlbeé E=3 cllplcal

f_jstudy of 'Aluminiumn LLng in & monograph, giving an account

of his own extensive observation on workers employed in

o othe-aluminium powder industry. Aluminium powder was made
.jtoy rolling the metal and reducing it to parflclcs of which

Tinest grade measured 0,6 u,

: _ In the examination of 628 workers, 28 gave h/o
standing TB; in more than a third, there were h/o acute
o inflammatory processes in the lungs & pleura, and of

“odnfluenza and bronchitis: anquallx recurring attacks of
- bronchitis were not infreguent.

L Subjective symptoms did not usually correspond with
' objective signs, sometimes with wellmarked x-raysigns, no
Lo symptoms were complained of, and with slight or negetive
o xeray findings, dyspneoea and cough was present. The.

- cdmportant symptoms are dyspnoea, cough and sputum,
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: : g aronchymal
fibrosis. wltn 'nduratlongOf lang,-cnd p&e¢Cntlng al dlffuse_
ﬁ'ﬁefretwork f”-lbeSl _tlusue and. broad*radlatlnc:manas,
Nodulsr fibrosis is& not seen. Emphymsematous bulla may-
‘be promlnenb,"pleural thickenlng is ofteén present '%hllar
e 4‘racaao-»»brO"ic:?:u,al glanas are not enlaraed & free from
"nodulatg_on L SRt LT :

= FlStOpéthOlOdlcaily thcre is alL{useT fat erstltlalﬁ
__flbrocls with celluar infiltration of the: thlckened '
alveolar walls, which later become Fibrotic. with S
':collagomoug depositess discrete or matted: together w1th- ¥5ﬁf;¢rF
]w1de bands of " scar tissue: —:“mphysematous blebs present o0
i odnvthe midst SF the ovcwwhelmlnc Fibrous tlsuue,:fmhe_ﬂgﬁjj'”
ﬁ?jquantltles oOfigilica in the 1ungu has varied. between

fzﬁlé & 31% an& aWunﬂﬁa bntweﬁ ;?5% to 414,_;1

. CheSu.. X—I‘E’_Y‘ ?n ‘th_f: early Suage roVeal fll’}e lace‘"' - ,_
fjfllke retlcular pattern that ‘gradually become coarser as
" the disease progresses; and is more pronounced inithe oo

coocupper - lung fislds, HjncrlucepL areas and linear shaQOW'”

- marking the borders of bullae or cysts are. guiet

- ¢haracteristic, In some cases, the mediastinum was .~

owidened and the hnilar Snalows ware partially obscured,

_ : *he oxce SlV@ diffuse FlbrOaJS favours a ‘Chemlcal :
- @ust as the cause’. The high silica content of the fumes,
~and of the lungs, suggests gilica as the specific cause,
which appears unllkelj because the silica was amorphous
and the fibrotic changes in lungs was not nodular., If
- this is a form of silicosis, the problem still remains

to explain why the anatomic form of the reaction is
5dlLfU¢€ and not nodular,

It ig therefore suggested that the amorphous dust
S causes a rapid sclerosing procegs in the septa, which

interferes with phagOCthc transmissicn of the dust, thus
01V1ng rise to a diffuse fibrosis without noaulaulon It
‘is also possible +that tb@ amorphous alumina dust in intense <
concentration is the dominant astiologic agent,

U

_ A theory by JAMIN & JOITEN, suggested the p0551b111ty
- of Al, lung depending on an allergic reaction., 628 Al.

workcrs~mlooc was examined in 953 in sbout a 1/3rd ——
lyrephocytosis of 40-70%. In 1/5th, an eosinophilia of
4Tl iz przoomt,  Tnoour e:riongjorc wWaz moderate

51ym@hocyt051s in all cases, though no statistical

f,&lgnlflcance could be given, as tqe no. of cases examined
o were rather smaill,
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Most of: the e were falls due to sllpplng
slippérv;floor Many of thse accidents: occured aroundf
the filter press whlch often was very .wet. Aue to sp¢llage e
’f.ﬁhemlcals.. ‘There was one instance of dccidental . f:ﬁ,“
-p01son1ng due to 1ﬁgestlon oL Sodlum Nwtrlte at meal tlnee;fhj}

jConclu31ons,;

T S ek sy £ ot s o Dok

T

T The results oi ths survey reveal that the small

jscale dvestufF 1ndustry as it is operating these days

~ does'pose certain hazards detrimental to' the health of

o the workers,..Resplratory, skin and urinary complalnts_f

oowere reported by:exposed workers,: Most of them had an- L
elevated- Mpthemog1001n level in the blood and a 51gn1Flcant'£

_ ﬁpronorLlon of rthem had microscopic hematuria in' the S
'gjurlne. -The most hazardous stage is the mixing and packing.g* -

Eiqepa*tment, workers in this- stage had the highest methe~ - - _

. .moglobin levels lndlcatlng maximum exposure to aromatic o T
“ramino and nitro compounds. It is not possible to atiribute o

cany of these effects to exposuresto any particular compound

“due to several reasons. Workers are simultaneously exposed

“to numerous comoounds in any single chtofy and have also

~-Had past exposures to unknown compounds in their previous

o places of emplovment,  This makes it almost impossible in

the small scale industry to identify the hazards due to

any specific compounds.,

“RECOMMENDATTIONS

—m——n‘m-qumﬁn—--m--:“

The most serious problem in the dyestuff indusktry
is that of Bladder Cancer which has bheen extenolvely
studied and documented. The above survey since it was
a limited exoloratory one did not reveal this problem,

A more definitive stwdy has been nlanned to study the
Urinary tract cancer risks in relation to the dvestuff’
Jindustry. A Case-Control stuéy is to be conducted at the
local Cancer hospital to examine the association between
occupational and Upper and lower urinary tract cancer,
Also planned is a large scale longitudinal 5 vyear urine
cytology survey of these workers.
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