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M.K. Plastics Plastifer® MVT  
PERCHLORIC  ACID  EXHAUST SYSTEM 

 
 
Dry perchloric acid crystals are unstable, and when subject to shock or vibration, can explode.  (An 
analogous compound to perchlorates is nitroglycerine.) The problem of exhausting perchloric acid  
vapors is that the vapors condense and then crystallize in the exhaust system.  The crystallized, or 
dried, perchloric acid is very unstable, such that vibration or shock waves to the duct and exhaust fans 
system can result in an explosion.  This vibration, caused by fan operation or general maintenance, may 
cause the crystals within the system to dislodge and also cause the explosion.  Perchloric acid, though, 
can be neutralized with water and flushed from the exhaust system. 
 
In addition, perchloric acid is extremely corrosive, and it is recommended that exhaust system  
components (ductwork, fans, etc.) be fabricated of no less than 316 SS or fiberglass. 
 
The exhaust system should be smooth with no crevices, corners, or edges that can collect perchloric 
crystals, making it difficult (if not impossible) to flush the lodged crystals with water. As is  
understood, the greatest collection device of particulate (or in this case, perchlorate particles) would be 
the exhaust fan. 
 
The M.K. Plastics Plastifer® MVT PERCHLORIC  ACID  EXHAUST SYSTEM has no moving parts 
in the air stream.  It operates, using the principle of induced draft incorporating a blower that is external 
to the perchloric acid vapor exhaust.  This external blower injects clean outdoor air into a venturi 
(incorporated in the exhaust stack) which induces flow from the perchloric acid fume hood. In  
addition, the external blower on the Plastifer® MVT PERCHLORIC ACID  EXHAUST  SYSTEM is 
isolated from the exhaust duct by a flexible connection which reduces the vibration in the ductwork, 
increases safety. 
 
This unique design does not allow perchloric vapor to contact the blower, so that the fan impeller does 
not become contaminated with a build up of perchloric acid crystals. 
 
Integral to M.K. Plastics Plastifer® MVT PERCHLORIC  ACID  EXHAUST SYSTEM is a wash  
system located at the discharge of the venturi stack.  This wash system floods the venturi with water 
which dissolves and flushes away any of the perchloric crystals that are deposited on the smooth  
interior of the fiberglass stack.   
 
As part of this system, M.K. Plastics supplies (if required) auxiliary wash rings to be installed every 
10’-12’ of vertical ductwork.  
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On page 6 is the reference from Industrial Ventilation Handbook published by the American  
Conference of Governmental Industrial Hygienists, Lansing, Michigan, figure VS-35-03. In  
accordance with note 9 of this standard, each perchloric exhaust system should have its own exhaust 
fan and use for vertical ducting only.  It is not recommended to use elbows or horizontal duct runs in a 
perchloric exhaust system. 
 
The material used in the M.K. Plastics Plastifer® MVT PERCHLORIC  ACID  EXHAUST SYSTEM 
that is in contact with perchloric acid exhaust vapor is fiberglass, and is corrosion resistant to perchloric 
acid. 

MVT Plastifer 
Venturi Perchloric Exhaust System 

Integral wash ring efficiently 
washes perchlorates from 

smooth interior 

Induction blower external to 
hazardous perchloric acid 
vapors 

Auxiliary wash rings for to 
efficiently wash perchlorates 

from duct interior 
Induced flow extracts hood vapors 
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Advantages of the… 
 

MVT Plastifer 
Venturi Perchloric Acid 

Exhaust System 
 
 

 Induction Fan system, With Blower External to Exhaust. 
 
 Corrosion Resistant Fiberglass Reinforced Plastic.  
 
 No Coating to deteriorate and corrode base metal. 
 
 Spark Proof. 
 
 Smooth Internals With No Crevices or Bends. 
 
 No areas for Perchloric crystals to deposit. 
 
 Thoroughly Cleaned By Integral Wash System. 
 
 Insulated Stack. 
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DESIGN RECOMMENDATIONS FOR PERCHLORIC ACID EXHAUST SYSTEMS 
 
1. Perchloric acid fume hoods are single use hoods and should only be used for perchloric acid  

digestions. 
2. Each perchloric acid fume hood shall have its own exhaust system.  Perchloric acid fume hoods 

should not be manifolded together. 
3. Use 316 Stainless Steel, unplasticized PVC or fiberglass duct and exhaust system components for 

corrosion resistance. 
4. Use an induction exhaust system where the blower is out of the exhaust air stream so none of the 

perchloric vapors pass through the blower (per CRC Laboratory Safety Handbook, page 154, 
paragraph 4, see attached) 

5. Install only vertical duct runs without elbows if possible (install perchloric fume hoods as close as 
possible to exhaust system.) 

6. Install auxiliary wash rings in vertical ductwork every 10’-12’. 
7. If horizontal duct runs must be used, install spray rings every 4’-5’ feet, with spray rings installed 

up and down stream of each elbow. 
 
 
SOME OF THE PROBLEMS THAT EXIST WITH OTHER SYSTEM DESIGNS 
 
The recommended materials for systems exhausting perchloric acid vapor are 316 stainless steel, 
FRP, PVC.  Coatings are not recommended with the exception of porcelain on steel, requiring all  
corners and edges be rounded and the assembly be fully welded.  Few fan manufacturers use  
porcelain as a coating or have complete 316 stainless steel fans.  Either way, the use of spray nozzle 
to wash the fan may not be sufficient to clean the impeller properly as mentioned above. 
 
Placing a plenum, horizontal duct or an elbow before the fan is not recommended as per note 6 and 9.  
For the plenum, you do not have rounded corners.  It is difficult to wash and slope a horizontal duct 
before the fan and a 90 degree elbow is a sharp turn.  Again, in all these cases, ease of cleanliness is 
paramount.  Sharp corners of a plenum cannot be effectively cleaned.  Horizontal runs require wash-
ing minimum every 4 feet and elbows are to be washed before and after. 
 
When servicing a fan that is contaminated with perchloric acid, the dangers to the service personnel 
are considerable.  Contact with interior of the fan (i.e. replacing a direct drive motor where impeller 
must be removed) is hazardous.   
 
On page 6 is the reference from the CRC Handbook of Laboratory Safety, CRC Press, Boca Raton, 
FL, 1990.  Page 280 has a section entitled “Dismantling an exhaust ventilation system suspected of 
contamination with Perchlorates.”  Please note “Point. 2:  The entire system was washed for 12 hours 
just prior to dismantling …” 
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PERCHLORIC ACID HOODS 
 
Perchloric acid is extremely dangerous because it is a very strong oxidizer.  When the acid reacts 
with organic material, an explosive reaction product may be formed. 
 
 Do not use perchloric acid in a hood designed for other purposes.  Identify Perchloric Acid 

Hoods with large warning signs. 
 
 Provide exhaust ventilation and room supply air with minimal challenge to the hood. 
 
 Utilize local exhaust ventilation within the hood to minimize condensation of vapors inside 

the hood. 
 
 Locate all utility controls outside the hood. 
 
 Materials of construction for this type of hood and duct must be nonreactive, acid resistant, 

and relatively impervious.  AVOID ORGANIC MATERIALS unless known to be safe.  
Stainless steel type 316 with welded joints is preferred.  Unplasticized polyvinyl chloride 
or an inorganic ceramic coating, such as porcelain, is acceptable. 

 
 Ease of cleanliness is paramount.  Use stainless steel with accessible rounded corners and 

all-welded construction. 
 
 The work surface should be watertight with a minimum of 0.5-inch dished front and sides 

and an integral trough at the rear to collect the washdown water. 
 
 Design washdown facilities into the hood and duct.  Use daily or more often to thoroughly 

clean perchloric acid from the exhaust system surfaces. 
 
 Each perchloric acid hood should have an individual exhaust system.  Slope horizontal runs 

to drain.  Avoid sharp turns. 
 
 Construct the hood and duct to allow easy visual inspection. 
 
 Where required, use a high-efficiency (greater than 80%) wet collector constructed for per-

chloric acid service.  Locate as close to the hood as possible to minimize the accumulation 
of perchloric acid in the exhaust duct. 

 
 Use only an acid-resistant metallic fan protected by an inorganic coating or an air injector. 
 
 Lubricate the fan with a fluorocarbon-type grease. 
 
 Locate the fan outside the building. 
 
 The exhaust discharge must terminate out-of-doors, preferably using a vertical discharge 

cap that extends well above the roof eddy zone.  See Figure 8.6. 
 
 

 

PERCHLORIC ACID HOOD DATA 

DATE 
02-91 

FIGURE 
VS-35-03 
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Reference… CRC Handbook of Laboratory Safety, CRC Press, Boca Raton, FL, 1990  
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Reference… CRC Handbook of Laboratory Safety, CRC Press, Boca Raton, FL, 1990  
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Reference… CRC Handbook of Laboratory Safety, CRC Press, Boca Raton, FL, 1990  
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Reference… CRC Handbook of Laboratory Safety, CRC Press, Boca Raton, FL, 1990  
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