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The Division of S1.11:veillance, Hazard Bval~tlon•, and Field Studie1111 of the 
National lnatitute for Occupational Safety and Health waa requeated to 
investigate the environmental conditions at a wet chemical fertilizer 
plant in Central Florida where three per11Cna working on the same job, and 
alledged non-smokers developed lung cancer. 

In August 1976, as a continuation to the atudy of variations of exposure 
in the phosphate industry, France• Stephenson, 84-rry Donaldaon, Terry Boyle, 
Mike Crandall, Tom Sandusky and Howard Cohen conducted a aurvey of C.F. 
Chemicals, Inc. in Bartow, Florida. 

DESCRIPTION OF PHOSPHATE FERTILIZER MANUFACTURING 

The first step in the mining phosphate rock is the removal of the overburden, 
which consists generally of sand and sandy clay. The overburden is removed 
using large dragline excavators. Once the overburden has been removed and 
dumped into adjacent mined out areaa, the dragline excavates the matrix, 
which contains approximately one-third sand, clay and phosphate ore. The 
matrix is dumped into a shallow pit located adjacent to the mining cut then 
slurried with high pressure streams of water from hydraulically operated 
guns. 

The 351 solids slurry is pumped to the beneficiation plant where it is 
washed, sized, ~rushed and floated to remove silica and other impurities, 
the resulting product is a pebble phosphate rock. 

From the beneficiation plant the phosphate rock is shipped to a drying and 
storage plant where it is dried and then stored ior subsequent shipment to 
a chemical plant. 

Sulfuric acid is made using typical single or double absorption sulfuric 
acid production techniques. The sulfuric acid from the acid plant and the 
ground phosphate rock are combined in attack tanks to produce the 301 
phosphoric acid. The 30\ acid is concentrated by evaporation to form 541 
acid. The 54\ acid is combined with the anhydrous ammonia to form the 
diamnonium phosphate. The dimamonium phosphate is granulated, dried, 
screened and stored until needed for shipping. J>iag_!'._~~; _&_2_~ttached· 
show the overall production pr·oceH including the diaaaonium phoaphate 

--P~~<:~!.~:-~.-to __ itroc1~• ·d1ca-rc_1_1D!i~•i>~E~~i1!~st'='~e _ p_hoapliodc acra are 
combined in a proceas whicli is similar to the a1~ilfnonium phoaphate prbeess. 

DEscRiPi'IOll·>·or>•m··••PUlft 

c:r Ch•ical11J)~~~{-~pened their Bai'~!:!.i.!.!~!;ity in 1953. 
addition• ~!!}%.!!!~ in 1961, 1962fi.\t!!!tD,t!65, 1967 and 
of the plaii.t liti/i• 2796 acres on@!'llichx:rest 12 major bu 

acreage 
The 



buildings house the eight major operations, which follow: 

l) Sulfuric .l':.:id Plant 
2) Phosphoric Acid Plant 
3) Acidulation Plant 
4) 3 Diammonium phosphate plants 
S) 2 product storage areas 
6) 2 shipping areas 
7) Operations and Staff Office 
B) Quality Control Laboratory 

The total number ~f employees at the CF Chemicals Bartow Operation is 500 
persons, 400 o~ whom are employed in the production area and 100 in the 
administrative area. The plant operates with 4 shifts in the production 
areas. 

The major products are diammonium phosphate and dicalcium phosphate. The 
primary raw materials used are gound phosphate rock, liquid sulfur and 
anhydrous ammonia. 

MEDICAL, SAFETY, AND INDUSTRIAL HYGIENE PROGRAM 

The health care personnel include a full-time nurse, a part-time physician 
and a clinic ~.n Bartow which provides emergency care. There are an 
additional 15-20 persons trained in first aid. 

Pre-employment physicals are required for all new employees. These includes 
medical history, chest x-rays, hearing and visual test, lung function 
test, and blood and urine tests. Periodic exams are also given including 
the above tests. The nurse also makes recommendations for physicals if 
she suspects a naed. 

The safety program is directed by a full-time safety supervisor, who gives 
direction to area supervisors and union representatives for conducting 
the safety program. 

ip,e . ~af .!!t.Y ~ram _P-rovide_! p_ersonai......E:ot~_c;_~~!_ equ~J>Dle~~ saf ~!Y_.~h.C?~er_h __ 
eye wash fountains and first aid and job training. First aid 
is taught.to 100 employees yearly on a rotating basis, 80 that all 
employees have some training. There are regular safety meetings to 
educate perao~el_~ _discuss any pr.obl811l8. Th•!• is. a safety ince1_1tive 
_progru which rewards tJ:ie. 8]1J>l~ees _:l,~_ dep~!.~!!!~!"ho c_O!I.P~_!:_~e _I!, __ 
m11Hon man· liours w:tdiout a lost time accident. The company 1a a mem~er 
of the :National. S~fe_ty· Council. - - . . . 

The director of safety is also r~sponsible for the industrial hygiene 
progru. Periodic sampling is done for S02, noise, annonia and.fluoride. 

The ventilation systems are prima~ily geared for emission control and 
appear to be adequate. 
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ENVIRONMENTAL SURVEY 

The operations evaluated by NIOSH were the cleaning of a large phosphoric 
acid reactor vessel. During the study 8-hour time weighted averages for 
arsenic, cadmium, chromium, vanadium, phosphoric acid and sulfuric acid 
for work.era involved in cleaning out the reactor vessels. In addition to 
the personal samples, general area samples were collected for fluorides, 
radon and uranium. 

Heavy Metals 

Heavy metals were collected at a flow rate of 2.0 1pm by a d;_mpened MSA 
Model G sampling pump using 37 111111 AA Millipore filter, 0.8 micron pore 
size, as a collection media. The sampling duration varied from 4 to 8 
hours. The analysis was done using atomic adso1.ption spectroscopy. 

Free Silic.a 

Free silica samples were taken on a respirable mass basis as outlined 
in the NIOSH Criteria Document. These samples were · analyzed for free 
silica 11sing x-ray diffraction. 

Fluoride 

Fluoride samples were collected at a flOY rate of 2.0 1pm using a dampened 
MSA Model G sampling pump and midget impinger containing lJ milliliters 
(ml) of 0.1 M sodium acetate. The sampling duration was from 4 to 8 hours. 
Analyses for total fluori?.,¢a was done using a specific ion electrode with 
a 1:1 solution of fluoride and total ion:l.c strength activity buffer •. 

Uranium 

Uranium particulate . Wt!,~- . collected by means of a hi-volume sampler (45 1pm) 
onto a glass fib.!r filter for no l~s than four (4) hours. Samples were 
~lyzed b!_. ~~-= .~iben~oyliletbane •tnod. 

Arsenic 

Arsenic was collected at a flow rate of 2.0 1pm by a dampensd MSA Model G 
aamplin& pump using 37 11111 AA Millipore filter, 0.8 micron pore size, as a 
collection media. The sampling duration varied from 4 to 8 hours. The 
method of analysis was· .. by hydride generation. 



Radon Daughter• 

An air sample 
a glaH fiber 
present was 
counter. 

collected at the rate of 10.8 1pm for 5 minutes onto 
filter·.· After waiting 40-90 minutes the alpha-radiation 

measured using an alpha-ecintillation detector and 

Sulfuric Acid Miete 

Sulfuric acid mist samples were coilected at a flow rate of 2.0 1pm by a 
dampened MSA Model G sampling pump uaing 37 DID• 0.8 micron pore size. AA 
Millipore filter. as a collection media. The sampling duration varied 
from 4 to 8 hours. The sulfuric acid mist was analyzed by titration method 
for the sulfate ion. 

Phosphoric Acid Mists 

Phosphoric acid miat samples were collected at a flow rate of 2.0 1pm by a 
dW11pened MSA Model G sampling pump using 37 mm AA Millipore filters, 0.8 
micron pore size. as a collection media. The sampling duration varied 
from 4 to 8 hours. The phosphoric acid was analyzed using a heteropolyblue 
colorimetric method. 

DISCUSSION OF RESULTS 

The results fall within the Occupational Safety .-:.nd Health Administration 
(OSHA) legal limits, except for two fluoride::; (Ii'~') samples. These results 
indicate an usually high concentration of fluoride (F-) in the material 
in the attack tank and cannot be discredited as sampliag or analytical 
error, since two other eamples are approaching the legal limit. 

Three results for chromium (Cr) are at or above the level recommended by 
The National Institute for Occupational Safety and Health (NIOSH). NIOSH 
baa proposed this level because the agency feels there is significant 
evidence to implicate chromium (Cr) as a pulmonary carci~ogen. 

The sampling results are attached. 

RECOMMENDATIONS 

Tank entry proceduresiare r~oma~e~which 1!1~~~e the}f~~fb1ring: safety 
linu, :onsta!1~ coilliu~~~at.~~n wi.t~ !',•r~orme~ ?'!.~.~i~e th.a t~•;>inci/!!~!f.a~ce 

~:-!x:::ntc;~:rs:~:i;,~.~!~<>;>~- 1;=-~=!~~=ia~::11:u~;,!ai•lthi·~~~I~~;:~~=~. 
Of/aj,r pr~'!1,='• ~ ( •• ••••• :!,!'ff~.ank -~ ............... ·· t"entrat:1:0ilO'Of 
airborne contiit •·m~Itto help(ci>c( 



P'l"C>g~t~f~~i!f~J,!fh' !~!~~~~~iJ·.!!!!!I!I'~ .,i{rl~E~i'ii 
proV'i~.~.··<bYT•PP!e!!dt.reapi?."~~.C)J:~11>•.•P~·~ ...... 2au15g.1;cD 5P?."Ot!~~.. . .,· 
Furt}\!t:/protecti~!l/WOuld be provided·by/pl.acing p6ftableeyebatha 
in the immediate<area. 

The 
for 

proper uaeof respiratory protection should provide adequate protecti()n 
the major health hazard of chromium. 



Table 1 

CF Chemicals, Inc. 

Personal Sample Results 

Cd Cr V As u H2S04 H3t>O~ F.:.;. 
ag/al mg/al ag/ml mg/ml mg/m3 ag/al ag/a ..,,p.~ 

<0.001 o.02x <0.01 <0,001 0.013 

<0,001 <0.001 <0.01 0.03 

<0,001 <0,001 <0,01 <0.001 0.03 0.22 

<0,001 <0.001 <0.01 0.16 0.25 

0.23 

0.2(dust) 0.5 0.5 0.5 0.25 1.0 1.0 
O.l(fuae) (insoluble) 

0.05 
(soluble) 

0.040 0.001 0.05 0.002 1.0 

0.5 0.5 0.5 0.5 0.2 1.0 1.0 



Table 2 

CF-Chemicals, Inc. 

General Area Sample Results 

.Description of Cd Cr V As u H2S04 H3PO~ F-
Sampling Area mg/m3 mg/m3 mg/m3 rng/m3 mg/m3 mg/m3 mg/m mg/m3 

IMP #2 Storage <0.001 <0.001 <0.01 

l)AF Storage <0.001 <0.001 <0.01 <0.01 

IMP Cooler <0.001 <0.001 <0.01 

IMP Cooler <0.002 <0.002 <0.01 .. 
At~ck Tank Cleaning <0.002 <0.002 <0.01 0.18 13.24 

#2 .Phos,,-Acid Filter <0.001 <0.001 <0.01 0.03 0.17 

·Rash" Cooler Cleaning <0.001 <0.001 <0.01 <0.001 0.23 1.91 

Attack Tank #2 : 
·•· ceapartment 0.06 

Sulfur Burner #7 0.19 

S;. aide absorbant 
.tower 0.22 

n.a~Cooler #3 Train 0.52 

f2"Phos-Acid Filter 

I 
0.005 0.32 

W'"· Cor.t:rol Ra. (1&3) 0.02 

~t~ck Tank Cleaning 0.27 

Attack Tank Cleaning 0.41 

J:ttack Tank Cleaning 5.85 

~aahCooler Cleaning 2.06 

Acid Plant (Mixing Area) 0.014 

·--



Description of 
Sapling Area 

ff1l~!i}·¥:!:a:!:: 
:fJ}~~!l:0 ~«!:::::nt 
Fl.ash.Cooler 
At't:ack Tank #4 

Compartment 
Storage Bin DAP 
Truck U;.1load ing 
11 Shipyard 

Control Room -
Rock Unloa~ing 

C.F. Chemicals, Inc. 

Radon Dau:~ter Sample Results 

Cpm 

25 
25 

0 
0 

0 

0 

0 

Working Level 

0.02 
0.02 

o.o 
o.o 

o.o 

o.o 

o.o 



Description of 
Sampling Area 

Table 4 

r,.F. Chemicals, Inc. 

Noise Measurement Result;; 

DBA (averages) 

·---------f---------
General 
Top of Loading 

Platfprm 

85-95 

98 
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