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The incidence of dennrtoses 8nd rlkrgy to metals (Cr. Co. Nil was determined in 1782 w h m  
exposed to cement. waste fly u h  and asbestos cement. They were all a b  e x p o d  to reclaimed (wed). 
mineral oils. Dmnrtitis vu found in 23.6% of the subjects, rnd oil m e  in 11.2%. Allergy to 
chromium was found in 23% of the subjects the 94 of definitely posirive ptch tat mulu (the toul 
of positive + + and nrondy positive + + +) was. however, 8.6%. Alkrly to cobalt vu found in 
13.4% of the subjects ex l rmd (definite in 3.1%). Atkrgy to nickel vu found in 2.7% of the sub- 
(definite in I . I Y ) .  The risks of oo~urrc~lce of occupational skin disease and allergy to meals in 
subjects exposed to ash we= found to be lower than in subjects expostd to cmrmt, and vm similar 
to those in subjects exposed to asbestos cement. Overall chromium, cobdt and aklcel contents in rsh 
and asbestos were higher than m ament. Soluble chromium compound eontent in uh wu lower 
than in cement from Europ#n countries rnd  similar to that in AmtricPn cement. 
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In Poland, prrfabricated building units are 
manufactured mainly from ordiaary concrete, 
cellular concrete and asbestos ament. Ordi- 
nary cdncme prefabricated products contain 
cement. lime and sand. Prefabricated products 
made of cellular concrete contain, apart from 
lime, gypsum and an amtot  (pulmized IIU- 
minium). cement, mute fly u h  from power 
plants (produced in the p n m u  of hard and 
brown coal burning) or an ashcmrmt mix at 
I weight ntio of 1 I : 1. u h  to cement. 

About 30% of all wall units produd in 

Poland are made of cellular concrete, 4 0 4 %  
of which Is fly ash. Roof units are produced 
fm ubtstos/cnnent (ratio of asbestos to ce- 
ment. 71). Mineral wool is applied as heat 
i ruula tion. 
There are no nportr of skin diseases and 

8kQkS to metab in construction tarorken ex- 
posed to waste fly uh wed for building unit 
producrians. 

This study WM rind at the presentation 
of muh of dtrinatdogial examinations of. 
workers txparcd to ~riaur  mstructioa raw 

7hestudyruarricdout  withinthehmcrorkofnrarrcbpmjat CPER ll.ll.Sl'MsctpkrdderautoIa 
&A prrnation in ocnrptianrl dcrmrtoor indued by mccr# to cbranium, akM rad coklt". 
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materials and the assessment of the risk of 
occupational dermatoses 8nd allergits to chro- 
mium, cobalt and nickel in workm exposed 
to ocment, waste fly ash and asbestos cement. 

M.1.rkl and Momad, 

The dmnatological survey included 1782 
workm (230 female and IS52 male): 

(i) 141 subjects WM employed in 5 power 
plants and had contact with fly ash. All of 
them were on the first shift working at fur- 
naces (carburizing. ash moving,  skimming) 
8nd ekctrofiltm 

(ii) 149 subjects wen working in one cement 
plant, in contact with dry cement. All of them 
were employed on mins and cement kilns, as 
well as cement loaders and packm. 

(iii) 905 subjects WM working at producing 
ordinary or ccllular concrete from wet mat. 
Of them, 8S3 werc workers on the first shifl, 
employed in 5 major factories; they were pro- 
ducing large pdabr ia ted  units (whole walls) 
of ordinary Concrete. 52 workers (the person- 
nel of one small factory) were directly em- 
ployed in the production of small building 
blocks (for making walls) of cellular concrete. 

(iv) 252 subjects wcre praducing cellular 
concrete from wet ash. They were the whole 
pmonnel of 4 small factories; all employed 
directly in small building block production. 

(v) 157 subjects wcre producing cellular con- 
crete from wet ashcemmt mixes. The group 
formed the whole personnel of 2 mall  factor- 
ies that p r o d u d  small building blocks. 

(Vi) 178 subjects were produdng pfcfrbri- 
atcd units from asbestos cement and mineral 
wool. Thy came from the whole personnel of 
one factory. where roof units and h a t  insu- 
lation materials wen pmduccd. 

All subjects wen rdditionally exposed to 
oils and machine ~ U K I ;  w r k m  manufactur- 
ing pdabrlated building units from cement 
and ash wen also e x p o d  to oils, mostly re- 
claimd (used), applied te moulds to make 
concrete units Kprnte from them more easily. 
Thc control paup canrimd or 1 1 1 rub)ccu: 

74 tre f e l h  (mrk) and 37 seamstresses ( f i s -  

male). Pcopk working physically under con- 
ditions of minimal contact with imtrat and 
allergic contact facton werc chosen. 

Patch tests were conducted in a11 subjects; 
a sui= of allergens inchdink among others, 
chromium, cobalt and nickel was used (0.5% 
potassium dichromate. 5% nickel sulfate .ad 
1% cobalt chloride). All these 3 allergens wen 
diluted in water and petrolatum (Katedn Far- 
maqi Stosowaaej i Tahnologii Lekbw, Akad- 
emir Medyczna, Sosnowkc, Poland). Alkr- 
gent were applied to squares of filter paper 
and aftixed with adhesive tap of weak imtant 
effect to the bcks of the subjects Afker 24 h, 
the patchea WM m o n d  and 30 min later 
they wen read for the first time. Funher read- 
ings were made 48 and 72 h after appktion. 
A 3-grade lcak of positive patch test intensity 
was us& + fer weak positive reactions (my- 
thema and infiltration). ++ for modmte 
positive reactions (erythema, infiltration, pap 
ules rhdlor micro vesicles), + + + for strong 
positive maions (erythema. infiltration, pap 
ulcs, larger Vericlcs and/or bullae). 

General chromium, cobalt and nickel con- 
tent in cemeat, ash, asbestos and mineral wool 

hated at 4WC, the remains then solubilized 
in HNO,+HF+HCIO.. evaporated to dry- 
ness. and thcsc remains finally 3olubilj2td in 
hydrochloric acid. The element content wu 
estimated by the atomic rbsarptim method 
using I Perldn-Ebmr Model 420 photocolari- 
meter. with atomization in rcetykne-rir flame. 
The content estimation of d u b k  components 
in ash involved f o r d  washin8 of the fly ash 
layer with redistilled water. weifit detenni- 
nstion of the dry remains from a solution ancr 
u r t a  was ewparrted. and element content 
determination by the atomic absorption 
method. 

ws r~seutd u ronom: U ~ P I C S  MIC prr- 

R n d b  

Skin c h a m  wtre found in 956 rum 
(53.6%) of the cxporcd p u p :  84 women 
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(35.6%) and 872 men (56.2%); and in 43 con- 
trol sub-: 9 women (24.3%) and 34 men 
(459%). 

Avo main skin disuses were found in the 
exposed group, the incidence of which was 
higher than in the control group (PcO.oOo1). 
Thee were dermatitis and oil acne. Dennatitis 
symptoms of varying intensity obscmd in this 
p u p  were found in similar %s of women 
(22.2%) and men (23.8%). Oit acne occurred 
almost exclusively in men (12.6%) and was 
found in only 1.3% of the women examined. 

In the control group, dermatitis was found 
in IO subjects (1 woman, 9 men). Oil acne was 
not found in this group. 

Both in the exposed group and the control 
group. other skin diseases were onm found. 
Tbe exposed group included. for exampk, 282 
cases of tinea pedis, 66 cases of acne vulpris, 
46 cases of piwasis versicolor and 39 cases 
of clearly intensified hyperkeratosis manuum. 
In 14 men of the control group, large patches 
of hyperkeratosis manuum were found in re- 
lation to their work of felling ms; in both 
sexes of the group, single cases of acne vulga- 
ris. pityriasis versicolor, tinea pedis and pso- 
riasis vulpns wm also found 
The incidence of dermatitis and oil acne in 

workers exposed to  cement, uh and ubestos 
cement was analyzed (Table 1). The incidence 

of dermatitis in rubjecu expod  to ament in 
general, dry ccroent a& ament in the form of 
concrete was the highest, equal in dl QKS and 
amounted to 28.2%. Thc lowest i d m a  of 
skin c b m p  wm found in sub- exposed to 
waste fly ash in power plants. The highest 
incidcwc (16.9%) of oil acne was found in 
workm employed in tbe production of a s h -  
tos cement. Not a sin@ case of oil acne was 
found in subjects workin8 with dry cement. 
Allergy was found (that is, tbm was at least 

1 positive patch test to chromium. cobalt and 
nickel) in 71 women (30.9%) and 442 mea 
(28.5%) of the exposed group, and in 2 women 
(5.4%) and 9 men (122%) of the control 
group. 

Allergy to chromium in tbe exposed group 
was more frequent in men (23.0%) than in 
women (19.6%)E t k  incidence of allergy to 
nickel was 5 x lugher in women (9.1%) t h ~  
in men (1.7%), The % of cobalt-allergic 
women was similar to that of men (13.9% and 
13.3%. respectively). nrn was a ststistically 
higher incidence of dkqy to chrormum and 
cobalt (p 0.001) in the exposed group at  com- 
pared to the coatrot group. 
hbk 2 pruentr the results of tbe incidence 

and intensity of positive patch tests to c h m  
mium, cobalt rad nickel in workm exposed 
to cement, ash rnd asbestos cement. It was 

' 

TohC 1. The incidence or dennalith a d  oil acne in subjects exposed to omn. ash and ubemar ammt 

1054 297 28.2 1M 12.3 
I49 42 28.2 0 
90s 233 m.2 I# 14.4 

393 to 17.8 32 8.1 
141 18 12.8 10 7.1 
252 52 20.6 2 2 *  8.7 

I37 21 13.4 7 4 .s 
Asbestos ocmmt I 7 8  32 18.0 30 16.9 

I 
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cemmt 
ovmll (n-1054) 136 12.9 114 10.8 95 9.0 40 3.8 6 0.6 6 0.6 
dry (n- 149) 19 12.8 20 13.4 I4 9.4 4 2.7 1 0.7 3 2.0 
in concrete (n= 905) I17 IZ9 94 10.4 81 9.0 36 4.0 5 0.6 3 0.3 

o*mD (11~393) 62 15.8 22 5.6 40 10.2 8 2.0 14 3.6 7 1.8 
n Y  (n=14I) 25 17.7 7 5.0 9 6.4 2 1.4 5 3.6 0 
inamcnle (n=2S2) 37 14.7 IS 6.0 31 12.3 6 2.4 9 3.6 7 2.8 

AshcmKnt 
mixture (II= 1st) 8 15.9 9 5.7 20 127 2 1.3 4 2.5 2 1.3 

Asbc%to¶ 
ament (11=178) 33 18.5 9 5.1 28 i3.7 6 3.4 5 2.8 4 2.2 
foul (1111782) 2% 14.4 154 8.6 183 10.3 S6 3.1 29 1.6 19 1.1 

Ash 

found that pOritive results of patch tests in 
subjects rtrondy allergic to chromkrn oe 
c u d  mostly in wrkm exposed to cement 
in pml, especially d y  cement; to a M t ,  in 
those exposed to cement in gmml and cement 
in the form of concrete; to nickel, in those 
exposed to ash in the form of concrete and 
asbestos cement. 

SUthtkal analyses of d m a ~ d s ,  oil acne 
and allergy to metal inadencer wen made in 
building industry workm with various ex- 

higbest incidence of there chanps wms found 
in subjects exposed to cemmt. Ihe risk factor 
of occupational skin disease and allergy to 
metals (upeci8lly to chromium and cobah) in 
sbjects expared la rrh mr dmikr to that in 

Tabk 3 pments the results of chromium, 
cobalt and nickel content andpis in nw ma- 
terials usal in the buiiing ibduruy. Chts 
mium and cobalt content in rsh was 3 x hi* 

pOrUtCS t0 the 8bOW-mCntbIWd m8tCIhlS. I h C  

subject. exporcd to ubwar camnt. 

than in cement. Nickel content in ash was 4 x 
higher than in cement Chromium and a h l t  
content in ubcstor was f x  higher than in 
cement, a f  that of nickel WIJ 80x  higher. 

Salubk (hexavalent) chromium content in 5 
samples of ash nngd from 0.65 to 3.23. ppm, 
that of cabrlt from 0.32 to 2 ppm, and tbat of 
nickel from 0.6 to 0.96 ppm. 

I 
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t i e  3. Ovartl content of metals (0. Co. Ni) in ammi, as4 ubesta md mmenl rvool 
Content of ekhen~ (ppm) 

Ni - Cr ca Number of 
samples 

Sampk urd examined mny X male x mnle X 

ccmcnt 2 5 5 4 8  S6.S c I o - < l O  <IO <20-29 24.5 
uh 5 120-170 ISLS 13-80 36.1 3-120 93.5 
askstor 1 410 410 71 71 IS90 1590 
rnkmluod  I 200 200 29 29 88 88 

advantage of building units made from fly 
ash (low energy consumption, good h u t  insu- 
lation c%aractcristics. low consumption of ba- 
sic building materials like cement and lime), 
along with the advantage of using waste ma- 
tniais, brve kd to increasing substitution of 
prefabricated acment units with pdabr ia ted  
units produced from ash. 
The sources of a l ) q k s  to metab in worken 

exposed to ocmmt haw long kea 8Mlyred. It 
has been found that allergies are i n d u d  by 
soluble i’.actions of chromium compounds 
present i3 cement. overall Wbdt content of 
cement is estimated in relation to chromium 
mntent, tot the soluble compound level is far 
lower (4). Similarly, soluble nickel cbmpounds 
in ccwat ue mrce (5). Analysis of 59 samples 
of ammt produad in 9 European countries 
rrrulted in the wnclluian that chromium wn- 
tent ranges from 32 to I76 ppm, that of cobalt 
from 17 to 63 ppm, and t W  of nickel from 
32 to 1 16 ppm. Salubk chromium compound 
content wu from 1 to 83 ppm (6). In 42 
samples of Amcriaa ccmc1s1, the oytnll thtb 
mium content wu from 5 to 124 ppm, m d  
that of solubk chromium was from 0.1 to 5.4 
ppm (7). In the results pmcntd ,  ownll chm 
mium content in ccmcnt *vu dmihr to that 
found in other countries (55-58 ppn). Cobalt 
and nickel amtents were lower (10 ppm and 
2&29 ppm fespectiwly). 

Specialid litmture prwider only random 
data from the 1960s as far as chromium con- 
tent in ash from waste materials wed for heat- 
ing housing facilities is collocrned (8). In our 
march, overall duondmn, w b d t  m a d  nickel 

content of ash was significantly higba than in 
cement, and amounted to 130-170 ppm, 1 H O  
ppm, aad 78-120 ppm, nspectively. Soluble 
chromium, cobalt and nickel compound con- 

0.60.96 ppm, mpectiwly). 
The Fcsults of our M r c h  s u m  that ash 

has imtant a d  aUq& effects. The intensity 
of thee is lower than m the cuc of cement, 
but is equal to tbm of atkr tas  camnt. Lower 
solubk chromium compound content in ash 
results in its weak alkrgic effect. The content 
of soluble chromium compounds it l o w  than 
in some sunpla of cement analyzed in Europe 
(6) and closer to thc content of these com- 
pounds in A m r i a n  cement (7). 

Additional ~ologiarl factors for dcnnatitis 
in wnstrpCtioI, workers exposed to various 
raw materials are lime, gypsum and minml 
dlt. An t h m  haw imtrnt effects, and metals 
pment in ncltimed oils also haw allergic cf- 
fm. The posdbility of allergy to metals pm- 
ent in used cutting oils has already beca noted 
(4)” 

tmt w l ~  IOWU (0.63-3.23 p p ,  0.32-2 ppm, 
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