
SAUEREISEN 

TYPICAL SPECIFICATION FOR SULFUR PIT APPLICATION  

USING NOS. 89/35 

 
 

 1.0 SCOPE 
 
 1.1 This specification covers the materials and application of monolithic materials and 

membranes for lining metal or concrete.  The products of Sauereisen, 160 Gamma Drive, 
Pittsburgh, PA 15238-2989 shall be the standard of comparison.  Other products must have 
at least five (5) years’ experience with favorable performance in similar service before they 
may be submitted for approval.  Written approval is required for all other products prior to 
bidding. 

 
 2.0 MATERIALS 

 
* 2.1 The chemical resistant lining materials shall be Sauereisen Membrane No.89  applied over 

the concrete or metal substrate and anchors with the Sauereisen Chemical-Resistant 
Castable No.35 applied over the membrane. 

 
 2.2 Properties                                                                                                   No.35G   
  
  Compressive Strength (ASTM C-579)                                        3000 psi (211 kg/cm2) 
  Coefficient of thermal expansion (1000-1600oF)                           1 x 10-6 in/in/oF 
  Density (ASTM-C-905)                                            131 pcf (2.1 gm/cm3) 
  Maximum service temperature (ASTM D-648)           2100oF   
  Modulus of Elasticity (ASTM C-580)                                  2.75 x 106 psi (1.9 x 105 kg/cm2 
  Modulus of Rupture                                                 100 psi (70.3 kg/cm2) 
  Recommended pH range of use                                                           2.00 - 14.0 

  Thermal conductivity (C-1117)                                         5.9-4.9  (BTUin/ft2hrFo) 
 

 2.3 Properties                                                                                                  No.89                   
  Flash point, T.O.C., minimum                                                100oF (38oC) 
  Moisture vapor permeability, perm. inch                                         0.003 
  Resistance to abrasion by sandblast                                                 Excellent 
  Service temperature range                                          -60 to +330oF (-51 to +165oC) 
  Weight (approximate)                                                              9 lbs./gal (1.08 kg/L) 
  Weight solids                                                                                   69% 

 
 3.0  AREA PREPARATION 

 
 3.1 Temperature of Working Area 

 
 3.1.1 No.89 - Maintain a temperature of 60o-90oF on No.89 material, air and substrate 

during mixing, application and cure.  Dew point of air must also be monitored, and 
substrate temperature must be maintained at least 5oF above dew point.  Store 
mastic in 60o to 90oF range for at least 48 hours before spraying. 

 
 3.1.2 No.35 - Maintain a temperature of 50o-90oF on No.35 Powder, water, air and  

  substrate during mixing, application and cure. 
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 3.2 Application of Anchors 

 
 3.2.1 Anchoring System - Sauereisen monolithic materials must be anchored with "T" type 

studs, similar to Anchors Unlimited CA5 for concrete and Anchors Unlimited CA5 
Special for metals.  On metal substrates, the anchoring procedure must be 
completed before abrasive blasting and application of the membrane or monolithic.  
On concrete substrates, abrasive or hydro blasting must be completed prior to 
placement of the anchors.  The guideline on the type of anchors is as follows: 

 
 3.2.2   Studs - "T" type studs should be placed in a diamond pattern, with the tine direction 

randomly oriented on centerlines as outlined in Paragraph 3.2.3. 
 

        The centerline of the stud tine should be held at a minimum distance of 5/8" from the 
substrate.  This distance should be increased as the thickness of the monolithic 
increases.  The distance of the spread of the tines from tip to tip should be a 
minimum of 4"-5".  The tines shall be held essentially parallel to the substrate.  The 
studs should have a minimum 1" thickness of No.35 applied over their highest 
points.   

 
 3.2.3 Anchor Spacing    

                DISTANCE BETWEEN 
                         LOCATION           CENTERLINES     

      Overheads                    6" -  8" 
      Walls                             8" - 12" 
      Floors                          12" - 16" 
 

 3.3 Preparation of Metal or Concrete Substrate 
 

 3.3.1 Metal 
         Surfaces should be dry and made free of grease, oil and other contaminants that 

may inhibit bond of No.89 by chemical cleaning.  All welds must be continuous and 
free of flux and weld splatter.  Welds should be a smooth, rounded radius with no 
sharp edges.  If sharp edges or splatter are present, they must be removed prior to 
the application of No.89.  Metal surfaces should be abrasive blasted employing an 
SSPC-SP6 Commercial Blast with a nominal 2.5-mil profile. 

 
* 3.3.2 Concrete 

 
        New Concrete - Surfaces should be made free of laitance, oil, grease and other 

contaminants that may inhibit the bond of No.89 by chemical cleaning. Concrete 
must be dry, firm, free of laitance, have attained 3000 psi compressive strength or 
be structurally sound as specified by architect/engineer.  All voids should be filled 
with Sauereisen Underlayment No.F-120. 

 
             Old Concrete - Surfaces should be made free of oil, grease and other contaminants 

that may inhibit the bond of No.89 by chemical cleaning. Abrasive blast or hydroblast 
surfaces to remove attacked concrete and obtain a firm surface.  All structural 
cracks should be repaired and voids filled with Sauereisen Underlayment No.F-120.  
Concrete must be dry, firm and structurally sound, as specified by 
architect/engineer. 
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 4.0   APPLICATION 

 
*  4.1 Sauereisen No.89 Membrane 

 
 A. Spray Equipment - The following airless spray equipment (or equal) must be used to  

  apply Sauereisen High Temperature Membrane No.89: 
 

*  1. Mastic pump - Graco 45:1 King Piston Primed Airless, Model 217-527.  Other  
  pumps may be suitable, depending on job site requirements. 

 
 2. Mastic gun - Graco Hydra-Mastic GunTM Airless, Model 206-718. 

 
 3. Gun tip - Graco Reverse-A-CleanTM tip 0.045" orifice, Model GHD-745. 

 
 4. Material hose - 6' whip end, 1/2" i.d.; working pressure 5,000 psi, 16,000 psi burst. 

 
 5. Material hose - 0-50' overall, 3/4" i.d.; working pressure 4,000 psi, 16,000 psi burst. 

 
 6. Material hose - 50-150' overall - 1" i.d.; working pressure 3,000 psi,  12,000 psi  

  burst. 
 

 7. Air compressor - 180 ft3 per minute at 100 psi, minimum. 
 

 8. Air hose from compressor - 3/4" to 1" i.d.; 100' maximum length to mastic  pump. 
 

* B. Procedure 
 

 1. Prior to spraying No.89, it should be thoroughly remixed for approximately 2 to 3  
  minutes with an air-operated drill equipped with a 5" Jiffy mixer blade (or   
  equivalent). 

 
 2. To prevent sagging on vertical surfaces, two coats of No.89 should be applied in a 

"cross hatch" pattern, overlapping each pass 50% in order to eliminate the 
possibility of pin holes and to assure complete coverage of substrate.  Second coat 
shall be applied 2 hours after first. 

 
* C. Recommended Thickness - Apply in two approximately equal coats of 1/16" each, 

building to a wet film thickness of 1/8" (125 mils).  Each 5-gallon pail will cover 
approximately 64 ft2 at the recommended wet film thickness of 1/8". 

 
 D. Testing - The No.89 Membrane should be tested for pinholes after a 24-hour cure.   

  Pinhole testing can be accomplished using a Tinker & Rasor Holiday Detector, San  
  Gabriel, CA, Model AP/W, or an approved similar model. 

 
 E. Contractor Prequalification - Spraying of No.89 Membrane must be conducted to 

prequalify all personnel that will be involved in the application of No.89. This test will be 
conducted to ensure that the contractor is capable of applying Sauereisen No.89 in 
accordance with Sauereisen application instructions. 

 
 o All equipment lines, including pumps, spray tips and compressors, shall be   

 checked to verify that they conform to Section A. 
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 o A concrete or steel panel 2'x2' with anchors placed at the proper spacing and 

orientation should be prepared for each individual applicator.  The concrete panel 
should be prepared in accordance with the surface preparation for the concrete 
substrates previously outlined in section 3.3. 

 
 o No.89 should be applied by the spray painter(s) who will apply the material during 

project application.  The No.89 should be applied in two coats in a cross-hatch 
manner.  Wet film thickness should be taken on each coat to ensure the proper 
thickness is being applied.  The anchors should be coated in a manner that will 
ensure a uniform thickness. 

 
 o Non-uniformity, sagging, pinholes or other poor workmanship is cause to reject the 

  individual applying the material. 
 
 4.2 Sauereisen No.35 Gunite 

 
 4.2.1 Predampening - The Sauereisen No.35 Powder should be predampened.  Use 1-

1/4 pints of potable water for predampening 50 lbs. of No.35 Powder.  This can be 
achieved by mixing the powder in a rotating blade mixer equipped with a water 
meter.  The predampened No.35 Powder must be gunited within a 10-minute period 
after mixing. 

 
 4.2.2 Gunite Equipment - The potable water should be pumped to the nozzle through a 

piston primed, airless pump.  Depending on the length and height that the water will 
be pumped, the pumping ratio will be increased to supply a constant 80-psi 
pressure at the nozzle. The Sauereisen gunite materials can be applied by a double 
tank or rotary type gun, or an approved similar model, depending upon application.  
Material line and nozzle sizes should be 1-1/2" diameter. 

 
 4.2.3 Compressed Air Requirements - The recommended compressor requirement  

  should be a minimum of 600 cfm. 
 
 4.2.4 Mixing and Coverage - The No.35 Powder is mixed with the potable water at the 

nozzle.  The mixing ratio is 9 parts No.35 Powder to 1 part potable water, by 
weight.  The following coverage rates do not take into consideration material 
losses, wastage during application, or normal density variations: 

 
                                               COVERAGE CHART - NO.35 GUNITE 

                                               THICKNESS         AMOUNT REQUIRED S/F 
                                               1"                   10.8 lbs. 
                                               2"                   21.7 lbs. 

 
 4.2.5 Gunite Procedure - The nozzle shall be held at a distance and position such that 

the stream of flowing material shall impinge as nearly as possible at right angles to 
the surface being covered.  In this manner rebound will not fall on surfaces yet to 
be gunited.  No material should be placed over rebound.  All rebound and other 
loose material on surfaces already gunited should be carefully removed without 
damage to the membrane lining.  DO NOT RE-USE REBOUND. 

 
 All gunite shall be deposited in such a manner that there will not be any pockets of 

loose aggregate in any part of the work.  These must be cut out and replaced with 
gunite of the proper ratio. 
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         Normal adjustments may be made by the operator to get the correct proportions for 
good adhesion without slipping and sloughing.  If the gunned pattern has a dry 
center and wet outside edges, increase the pressure on the potable water.  If the 
gunned pattern is wet throughout and sags, reduce the amount of water at the 
nozzle.  If the gunned pattern is dry throughout, increase the amount of potable 
water at the nozzle.  Proper mix ratio should be established before placing material 
on surface to receive gunite lining. 

 
         Horizontal termination joints should be trowel cut at 90o angles.  Care must be taken 

to avoid damaging the membrane with the trowel.  Resumption of work requires 
that existing No.35 termination point receive a liberal coat of potable water.  While 
the surface is still wet, the new No.35 Gunite should be applied. 

 
 4.2.6 Required Thickness - Sauereisen No.35 must be applied at a MINIMUM thickness 

of 2".  Thickness of No.35 shall be maintained by use of screed boards placed in a 
horizontal position during the gunite installation.  As gunite progresses, screed 
boards shall be moved so adequate thickness’ can be maintained for entire lining.  
Screed boards shall have a 1/2" gap between their bottom edge and the substrate 
so that rebound cannot collect in the angle formed by the screed and the substrate. 

 
 4.2.7     Contractor Prequalification - Guniting of No.35 must be conducted to prequalify all 

personnel that will be nozzlemen in the application of No.35. This test will be 
conducted to ensure that No.35 will be applied in a manner that will produce a 
strong, uniform, non-layered thickness. 

 
 o Plywood panels 4'x4'x3/4" thick, with a 4' long, 2"x4" stud attached to the  

  bottom of the panel, will be constructed for each nozzleman that will be tested. 
 

 o No.35 must be gunited by the individual nozzleman in a vertical orientation.  
No.35 must be applied with the proper technique and pressure to ensure that 
the required thickness is maintained and such that a cross section will not 
exhibit trapped rebound, layering or cold joints. 

 
 o The No.35 panel should be cured with a curing compound according to  

  ACI-547 Standards for curing compounds with concrete and allowed to cure  
  for 24 hours at 70oF.  The panels should be wet sawcut into 2"x2"x2" cubes  
  and immediately tested for compressive strength and density in accordance  
  with ASTM C-579 and ASTM C-20, respectively. 

 
 o Non-uniformity of the cross section, which includes delamination, trapped 

rebound or layering, will be cause to reject the nozzleman.  Inferior strengths 
and density measurements will also be cause to reject the nozzleman. 

 
 5.0  FINISHING 

 
          5.1 No.89 - The Sauereisen No.89 requires NO finishing procedure. 

 
5.2 No.35 - Hardens with a hydraulic-setting action.  Later troweling will break up the partially  

          set cement and damage the surface.  DO NOT attempt to achieve a smooth trowel  
                     finish. 
 

 6.0  CLEAN-UP 
 

6.1 No.89 - Equipment clean-up is by kerosene or mineral spirits within one hour after use and  
 after each day's use. 
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 6.2 No.35 - All equipment must be cleaned with soap and water before No.35 cures. For  

  removal after cure, consult Sauereisen for recommendations. 
 

 7.0  SETTING/CURING 
 

 7.1 No.89 - Sauereisen No.89 cures to a soft, flexible, tack-free film in 24 hours at 65o to 85oF.  
After curing for 24 hours, the monolithic or brick lining may be installed over the membrane.  
Protect installation site from moisture until membrane has dried to a tack free condition.  
High temperatures will hasten drying time. 

 
 7.2 No.35 - Curing and drying of the Sauereisen No.35 material is critical to the serviceability of 

the completed structure.  The use of a resin based curing compound meeting ACI-547 
Standards for curing compounds with concrete is required. 

 
        Proper curing of Sauereisen No.35 is critical to the serviceability of the completed structure; 

therefore, the substrate and material temperatures should not be allowed to fall below 50oF 
until final cure has been achieved. 

 
        For installations that will be exposed to temperatures above 200oF, a controlled drying cycle 

is required to ensure that all moisture is forced out of the lining prior to placing the unit in 
service.  This controlled drying cycle requires that No.35 be allowed to dry for a 24-hour 
period after completion of the application. Temperature on the surface of No.35 should then 
be raised to 120oF and held for a period of 6 hours.  At the end of the 6-hour period, the 
temperature should be raised to a maximum of 220oF and held at that temperature for a 12-
hour period.  The temperature should then be elevated to the unit's maximum operating 
temperature, at a rate not to exceed 100o per hour.  The unit can then be placed in service. 

 
 8.0  PACKAGING 

 
 8.1 No.89 - Sauereisen No.89 is packaged in either 5-gallon pails or 55-gallon drums. 

 
 8.2 No.35 - Sauereisen No.35 is packaged in 50 lb. moisture-resistant bags on plastic-  

 wrapped pallets. 
 

 9.0  SHELF LIFE 
 

 9.1 No.89 - No.89 has a shelf life of one (1) year when stored in unopened tightly sealed  
  containers in a dry location at 70oF. 

 
 9.2 No.35 - No.35 Powder has a shelf life of one (1) year when stored in unopened, tightly  

  sealed containers in a dry location at 70oF. 
 
 10.0  CAUTION 
 

      10.1 Consult Sauereisen product Material Safety Data Sheets and container label Caution  
  Statements for respective products concerning any hazards on handling these materials. 

 


