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SUBJECT: Carbon Mbnoxi de Gas Formation in C osed Dairy Equi pnent
AFFECTED CODES/
DI RECTI VES: Division 2/ E - 437-02-050 t hrough 437-02-053
(1) PURPCSE: To inform conpliance officers of carbon nonoxide (CO build

up in closed dairy equi pnent during cleaning operations.

(2) BACKGROUND: Federal OSHA reports that a death occurred during the cleaning of
cl osed dairy equi pnent which was attributed to the formation of CO
fromthe reaction of certain reducing sugars and oxygen in the
presence of hydroxide ions. Alkaline solutions used for cleaning
pur poses (such as sodi um hydroxi de, sodiumorthosilicate, and
sodium netasilicate at concentrations of 5% and higher) at 850 C
and hi gher tenperatures nmay react with reducing sugars (2% and
hi gher solutions of fructose, gal actose, arabinose, |evul ose,
| actose naltose, as well as dry whey solids) in the presence of
air to produce CO The reaction will occur at |ower tenperatures,
but the reactions are slower. This reaction based on current
i nformati on does not occur in the presence of sucrose.
Furthernore, no COis forned with | actose or whey when ot her
reagents such as sodi um hypochl orite, cal cium hypochlorite,
phosphoric acid, or nitric acid are used in place of the al kaline
sol uti ons.

(3) ACTION: Wiile it is rarely necessary to enter enclosed or sem
encl osed equi pnent to renove adherent residue by direct hand
scrubbi ng, conpliance officers should carefully eval uate any
confi ned space entry. Before entry, these requirenents need
to be taken:
(a) Vent the equipnent before allow ng personnel to be
exposed.
(b) Measure equi pnrent at nospheres for CO CO :2' and o2before
entering.
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(c) Follow other customary tank and equi pnent entry and occupancy
procedures designed to ensure the safety of personnel involved
(see Chapter 2, Section 6). Pending further information, sinilar
precautions should be take.n in any operation involving potenti al
entry into enclosed or seni-enclosed equi pnrent that has contai ned
reduci ng sugars (or possibly other carbohydrates) and any al kal i ne
sol ution.



