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Acetate Audio Tape 

Origins 

Acetate audio tape appeared on the United States mass market in 1948 with the introduction of 

3M/Scotch 111 tape in 1948. For the next quarter-century acetate tape was manufactured and used 

both professionally and by home-recording enthusiasts. Millions of hours of audio heritage were 

recorded onto acetate tape, the vast majority of which is still only on acetate tape. While acetate tape is 

a high quality recording medium, it is not a permanent carrier. It is a rather robust medium, but due to 

inherent defects in its permanence and the fact that any acetate audio tape is at least 40-years-old at 

this point the need to transfer the content of any sound recordings on acetate tape to a more stable 

medium is critical. 

The first developments on acetate audio tape took place in Germany between the years of 1934 and 

1943. Herman Buecher and Wilhelm Gaus of German companies AEG and BASF, respectively, made “a 

‘gentlemen’s agreement’, later formalized in a written contract, that AEG would build the machines and 

BASF would make the tape, with their development teams cooperating closely.”1 The tape transport 

system developed by AEG set the standard for future audio tape machines and to this day most any tape 

machine has a similar tape path as well as locations of reels and heads as the original AEG machine (see 

figure 1).2 After some technical problems scratched at 1934 release, BASF and AEG unveiled their audio 

tape and tape machine, which they decided to call as a whole “Magnetophon”, at the 1935 Great 

1 
Engel, Friedrich, and Peter Hammar. A Selected History of Magnetic Recording. N.p., 27 Aug. 2006. Web. 29 Nov. 2012. 

http://www.richardhess.com/tape/history/index.htm 
2 

Engel, Friedrich K. "Magnetic Tape: From the Early Days to the Present." Journal of the Audio Engineering Society 36.7-8 
(1988): 608. 

http://www.richardhess.com/tape/history/index.htm


          

       

       

      

 

        

             

       

   

    

  

   

   

    

  

       

           

    

  

                                                           
   
  
  
  

German Radio Exhibition in Berlin.3 The “Magnetophonband Type C” tape (C standing for Cellit, the 

brand name of cellulose acetate)4 was 30 μm thick cellulose acetate base coated with 20 μm of carbonyl 

iron powder mixed with more cellulose acetate and it was 6.5mm wide and ran at a speed of 1 

meter/second. The thickness of the base and the magnetized layer remain unchanged in today’s 

professional tapes. 

The two-and-a-half years of innovation, sweat and cooperation between AEG and BASF had yielded an 

entirely new product able to be put into mass production. Dr. Friedrich Matthias, the BASF chemist who 

first produced the Magnetophon tape, noted in a letter to company headquarters the promising 

reception of the Magnetophon at the Radio Exhibition: 

The Magnetophon machine created a great deal of interest at the 

exhibition. The dealers recognized the fact that this machine was the 

“hit” of the show, something we heard as well. They realized the many 

important applications of the machine, including its use as a dictation 

and news gathering device, as well as the perfect replacement for 

phonograph records.5 

The Magnetophon was not cheap – the recorder cost 1350 Reichsmarks and an hour of tape 36 

Reichsmarks – but still costs about 1/7th the price of the steel tape for the Lorenz “steel Tape Sound” 

machine, the main competitor to the new Magnetophon. At this price the technology was too expensive 

for most consumers and obviously aimed at the industrial and professional markets.6 

3 
Engel (1988), 608. 

4 
Ibid., 608. 

5 
Quote from Engel and Hammar, 1 

6 
Ibid., 3 



  

  

 

  

   

  

    

  

  

   

  

   

   

  

                                                           
  
  
  
  

(Figure 1) AEG tape recorders 1939 (left) and 1935 (right). Source: Engel 

Developments and improvements continued on the Magnetophon after its well-received debut. The 

tape itself saw particularly important improvements in the following years. In the summer 1936 the 

carbonyl iron in the binder was replaced by the iron oxide Fe3O4. This new magnetic coating on the tape 

allowed for higher quality recordings due to its higher coercivity and greater remanence. 7 It also 

changed the color of the Magnetophon tapes from light grey to deep black.8 Shortly after this oxide 

improvement, the first official public tests of the “Magnetophon Type C” tape arrive when BASF 

engineers recorded a concert by the London Philharmonic Orchestra in Germany. The recording was 

successful but the quality of the audio was poor due to the DC-bias electronics still in use and still below 

the quality of the wax transcriptions discs widely in use at German radio stations.9 1939 brought another 

change to the magnetic layer of the tape. Fe3O4 was replaced by the considerably smaller particles of y-

Fe2O3 and this successful formula reigned supreme for the next four decades until the introduction of 

chromium dioxide tape.10 Though the tape was still not quite at “broadcast quality” (signal-to-noise ratio 

40 dB and frequency response of 50Hz to 5 kHz) the successful use of AC-bias recording in 1943 and 

7 
Ibid., 4 

8 
Ibid., 4 

9 
Ibid., 4 

10 
Ibid., 5 



 

    

      

      

      

         

    

      

        

      

         

      

       

 

  

                                                           
  

 
  
  
  

further advancements in the tape production would soon ensure that magnetic tape would be the 

recoding medium of choice for most of the 20th century. 

All of these different magnetic materials were applied to the same base film material – cellulose acetate 

otherwise known as BASF product “Magnetophon Tape Type C”. Though eventually replaced by PVC in 

Germany and later polyester (Mylar) worldwide acetate based tape was produced until 1972/1973 and 

people were using it to record well into the 1970’s.11 Part of the reason for this longevity was simplicity 

and cost-effectiveness of the manufacturing process.12 The acetone used in the process was inexpensive 

and widely available, and all three parts of the tape: base film, magnetic coating, and binder used 

cellulose acetate.13 The tape was produced and coated in 700mm wide strips (Figure 2) and then cut to 

the desired width and length (Figure 3). Cellulose acetate had its known drawbacks at the time in that it 

was brittle and easily affected by changes in humidity. But, it was ultimately a factory explosion at the 

BASF Magnetophon tape plant on July 29, 1943 that forced increased research and development of 

other types of tape base material - at first PVC and later polyester.14 This R&D work led to the modern 

polyester type magnetic tapes that are used for data, audio and visual storage around the world. 

11 
Casey, Mike. Format Characteristics and Preservation Problems Version 1.0. Rep. Indiana University, 2007. Web. 29 Nov. 

2012. http://www.dlib.indiana.edu/projects/sounddirections/facet/facet_formats.pdf 
12 

Engel and Hammar, 5 
13 

Ibid., 5 
14 

Ibid., 5 

http://www.dlib.indiana.edu/projects/sounddirections/facet/facet_formats.pdf
https://polyester.14
https://acetate.13
https://process.12
https://1970�s.11


      

     
  

 
  

 

    

     

    

       

          

      

      

         

        

   

     

   

    

    

    

     

      

     

   

                                                           
   
  

 
     

 

(Figure 2) First coating machine for mass production of Magnetophon tapes, supplied by Koebig of Dresden. It was put in service at BASF 

Ludwigshafen in the summer of 1936 (Left). Tape cutting machine dug out of the ruins of the first Magnetophon tape factory (photo about 1946) 
(Right). Source: Engel 

Coming to America 

Throughout the development, refinement and exhibition of Magnetophon Tape Type C, the United 

States, specifically the U.S. Army, seemed completely unaware of the German advancements being 

made in magnetic tape recording. The Germans made no secret of the invention, yet the US military 

took little or no notice and used AC-bias wire recorders throughout the war. 15 The U.S. captains of 

industry also paid no attention to magnetic tape and its overseas advancements. It was the curiosity and 

foresight of U.S. Army Signal Corps officer, Major John T. “Jack” Mullin who brought the German’s 

magnetic tape achievements to America. Mullin joined the army right before the start of WWII. He had 

background in electrical engineering and was stationed in England working on radar-caused radio 

interference problems all over Britain.16 While doing this work, Mullin would often listen to music on 

German radio stations since the BBC broadcasts went off the air at midnight. Mullin writes, 

“I had some experience with broadcast music and knew what "canned" 

music sounded like. The American networks wouldn't permit the use of 

recordings in the early 1940s, because they claimed the quality was 

inferior. You could always spot the surface noise and the relatively short 

playing time of commercial 78-rpm discs. Even transcriptions had some 

needle scratch and a limited frequency response. There was none of this 

in the music coming from Germany. The frequency response was 

comparable to that of a live broadcast, and a selection might continue 

for a quarter of an hour or more without interruption.”17 

15 
Engel and Hammar, 8 

16 
"John T. "Jack" Mullin." John T. "Jack" Mullin. Museum of Broadcasting, n.d. Web. 1 Dec. 2012. 

http://www.pavekmuseum.org/jmullin.html 
17 

Mullin, John T. "Creating the Craft of Tape Recording." High Fidelity Apr. 1976: 62-67. Bext.com. Web. 1 Dec. 2012. 
http://www.bext.com/Mullin-RPT.pdf. 1 

http://www.pavekmuseum.org/jmullin.html
http://www.bext.com/Mullin-RPT.pdf
https://Britain.16


          

          

            

      

 

       

    

         

     

         

 

         

     

       

         

 

                                                           
  
  
  
  
    

  
        

 
   
  

After the war ended, Mullin led a team investigating and inspecting captured German equipment.18 It 

was during these investigations the Mullin had the curiosity and luck that led him to a castle north of 

Frankfurt where German radio station was housing an intact Magnetophon.19 After asking for a 

demonstration Mullin realized it “was the answer to my question about where all of that beautiful nigh-

music had come from.”20 

Realizing what a special machine he has just stumbled upon, Mullin started photographing all the 

manuals and schematics. He made sure the Signal Corps got two Magnetophons and he kept two for 

himself, which he disassembled and shipped back to San Francisco.21 He also grabbed 50 reels of tape.22 

Once back in the U.S. he reconnected with his shipped Magnetophons23 Mullin he began the months-

long process of reassembling the Magnetophon electronics (wiring them anew with American parts 

when necessary) and started inviting audio professional to experience them.  It was now mid-1946. Over 

the next 3 years Mullin would work with ABC and Bing Crosby bringing about the first commercial live 

recordings to magnetic tape in the U.S. The story of their collaboration is beyond the scope of this 

paper, but it represents an interesting and key moment in recording history, to say the least.24 He would 

also work closely with a small Californian electronics manufacturer named Ampex, helping to launch the 

development and production of magnetic tape recorders in the U.S.25 

18 
Engel and Hammar, 8 

19 
Mullin, 1976., 1 

20 
Ibid., 1 

21 
Ibid., 2 

22 
Engel (1988), 8. The tape turned out to be Type L, a homogenous (as opposed to coated) PVC tape that had been developed 

by BASF in October, 1943. It remained the only professional tape in America for over a year. 
23 

Army regulations stipulated that shipped packages had to fit inside a mailbag. The Magnetophons pieces had to be shipped in 
35 separate containers to comply. Fortunately, all 35 arrived unscathed. (Mullin, 1976) 
24 

"John T. "Jack" Mullin." Museum of Broadcasting. http://www.pavekmuseum.org/jmullin.html 
25 

Engel and Hammar, 8 

http://www.pavekmuseum.org/jmullin.html
https://least.24
https://Francisco.21
https://Magnetophon.19
https://equipment.18


 
         

              
          

  

 

       

    

   

           

       

     

        

       

    

 

  

     

                                                           
  

(Figure 3) John. T. Mullin, center at Magnetophon, gives the first demonstration of professional-quality tape recording in 
America for the San Francisco chapter of the Institute of Radio Engineers on May 16, 1946. Mullin's partner, William Palmer, is 
second from left. The unusual doughnut-shaped nine-celled folded-horn speaker in a four-foot-square enclosure, dubbed "the 
tub," was made by Western Electric. (Source: Mullin) 

As American industry quickly adopted the new recording equipment and its new role as post-war 

superpower, it created very favorable conditions for a magnetic recording development boom and 

continuous improvements were made as the technology spread rapidly around the world. The emerging 

American recording industry also put its stamp on the acquired German technology. The standard width 

of the tape (6.5mm) and speed (77 centimeters per second) were slightly adjusted to a quarter inch 

width (6.35mm) and a 30 inches-per-second speed (76.2cm). The almost negligible differences became 

the standard worldwide, even in Germany.26 With all of the German patents invalidated after the war, 

3M’s “Scotch 111” acetate audio tape became the world sales leader and Ampex became the dominant 

tape machine maker. This rapid development also gave rise to the development of videotape recording. 

As Engel and Hammar note: 

All of today’s video recorders and tapes are direct descendants of that 

first Ampex machine and 3M tape, which are, in turn, the offspring of 

26 
Ibid., 8 

https://Germany.26


    

     

   

  

 

     

     

     

        

         

        

       

      

       

      

   

    

   

   

  

  

   

                                                           
  
   

 
  

  

the first AEG Magnetophon and BASF tape – as are all data tape 

recorders, compyter floppy and hard disks……The decision of AEG and 
BASDF/I.G. Farben in the 1930s to build high-quality audio recorders and 

tape…..showed tremendous foresight.27 

Technical Difficulties 

Magnetic tape is an unstable medium. It is not necessarily a fragile medium, and when properly taken 

care of it is actually quite hardy. But, it is ultimately unstable and over time will disintegrate and take 

whatever recordings it has with it. Magnetic tape has been produced on three different bases since its 

development in 1930s Germany – paper, acetate, PVC and polyester. This paper is focusing on the 

unique qualities and problems of acetate tape as they relate to archiving and preservation. It will also 

cover a few basic storage and handling issues that are a concern of most magnetic tape. Paper tape is 

quite rare and due to its distinct difference from the other three base materials should be thought of 

separately in most instances. PVC tape is also uncommon, especially in the U.S. where it was never 

manufactured. But, its preservation issues are similar to polyester. Acetate and polyester bases make up 

the majority of audio tapes being held in archives. There are definite similarities between acetate and 

polyester tape and a modestly equipped archive should be able to handle both quite easily assuming the 

tapes are not already extensively damaged. But each base has enough of its own unique preservation 

problems that Steve Smolian refers to them as “different species.”28 

Three distinct components make up most magnetic tapes produced in the last 60 years: 

 Base film 

 Binder/oxide coating (including lubrication) 

 Back coating (not on all tapes)29, 30 

27 
Engel and Hammar, 9 

28 
Smolian, Steven. "Preservation, Deterioration and Restoration of Recording Tape." Association for Recorded Sound Collections 

Journal 19.2-3 (1987): 37-53. Print. 
29 

Hess, Richard L. "Tape Degradation Factors and Challenges in Predicting Tape Life." ARSC Journal 34.2 (2008): 240-74. 2006. 
Web. 29 Nov. 2012. http://www.richardhess.com/tape/history/HESS_Tape_Degradation_ARSC_Journal_39-2.pdf, 242 

http://www.richardhess.com/tape/history/HESS_Tape_Degradation_ARSC_Journal_39-2.pdf
https://foresight.27


 
 

 

                

         

      

       

 

        

         

     

      

          

   

                                                                                                                                                                                           
     

  
   

  
     

 
    

  
 

   

 

Figure 4. The three main components of magnetic tape. Source: Hess 

The base film keeps the structural integrity of the tape. Acetate base was in production from 1935 to 

1972/73 and was highly popular during the beginning of its production before being eclipsed by 

polyester tapes as they became the preferred base for most applications. In all likelihood, audio 

recording was the last outpost of magnetic tape recording to still actively use acetate-based tapes.31 

Each type of base poses its own preservation difficulties as each type fails in its own unique ways. Before 

getting into the specific ways acetate base tape degrades I want to first look at the ways in which they 

can fail similarly. These consist mostly of variations of improper winds and the damaging effects they 

have on tape. Poor tape winding and poor tape pack on the reel “is one of the most underrated risks for 

magnetic tapes…and prolonged storage of badly wound tapes causes irreversible deformations, which 

may lead to severe replay problems, specifically with thin tapes and high density recordings…”32 Below 

are some photos of various poor winds and packs taken from Mike Casey’s FACET report. 

30 
One issue that arises in researching magnetic tape is a confusion of terms. The three components often have different names 

in papers and reports that may have been written decades apart. The problem also stems from the physical makeup of tape 
changing over the decades, most notably with the widespread use of back coatings starting in the 1960s. Often one will find the 
base film being referred to as the backing. I have seen papers refer to the back coating as the backing as well. There are also 
cases where the binder/oxide coating is referred to simply at the coating. For the purposes of this paper, I will be sticking 
strictly to the terms as Richard Hess uses them. I find his terms and use of them to be very clear and well defined. If I cite and 
author’s work whose terms differ from Hess’s, I will conform his or her terms to this paper’s and not the changes. 
31 

Eilers, Delos A. "Polyester and Acetate as Magnetic Tape Backings." Journal of the Audio Engineering Society 17.3 (1969): 303-
08. Print., 303 
32 

Breen, Majella, Gila Flam, Isabelle Giannattasio, Per Holst, Pio Pellizzari, and Dietrich Schuller. Task Force to Establish 
Selection Criteria of Analogue and Digital Audio Contents for Transfer to Data Formats for Preservation Purposes. International 
Association of Sound and Audiovisual Archives (IASA). IASA, Oct. 2003. Web. 15 Oct. 2012. http://www.iasa-web.org/task-force 

http://www.iasa-web.org/task-force
https://tapes.31


   
                           

  
                                                           

 

     

       

  

           

           

       

           

                                                           
 

 
  

 

Figure 5. Cinching Figure 6. Windowing 

Figure 7. Popped strands Figure 8. Spoking 

These photos represent several different ways a reel can be damaged by poor or careless winding. Poor 

windings also leave a tape extra exposed to any environmental changes in humidity or temperature, a 

big concern for acetate tape. 3M recommends a tape tension of three to four ounces per quarter-inch of 

tape width.33 A tape that is wound too loosely could suffer from cinching (Fig.5) and one that is wound 

too tightly could easily suffer from spoking (Fig. 8). To reduce the chances of either of these happening 

tapes should be wound at a slow speed, never at fast-forward or rewind speed, with constant tension. 

Many people also suggest winding tape “tails out” or in the “played” not “rewound” position.34 All of 

33 
3M. The Handling & Storage of Magnetic Recording Tape. Rep. 1st ed. Vol. 3. St: 3M, 1970. Index of 3M "SoundTalk" Bulletins. 

Web. 5 Nov. 2012. http://www.aes.org/aeshc/docs/3mtape/soundtalkindex.html, 3 
34 

McWilliams, Jerry. The Preservation and Restoration of Sound Recordings. Nashville: American Association for State and Local 
History, 1979. Print., 44 

http://www.aes.org/aeshc/docs/3mtape/soundtalkindex.html
https://position.34
https://width.33


         

  

 

            

    

      

             

             

          

    

 

  
             

 

    

      

          

                                                                                                                                                                                           
 

these damages will lead to the tape not sitting properly in the playback machine and not having good 

contact with the heads. If this happens, both playback and recording will be significantly compromised. 

Acetate Specific 

Acetate tape can be differentiated from polyester tape by simple visual inspection. When held up to a 

light source, acetate tape is translucent while polyester tape is opaque (Figure. 9 & 10). This test may 

not work as well on the thinner base tapes (1.0mm and under) because the polyester tapes may begin 

to show some light as well. As an alternative but more invasive test tearing a piece of acetate tape can 

help identify it. If the tape breaks cleanly it is acetate and if it stretches it is polyester. The possible 

damage that can happen to information on the tape with this test is obvious, so great care should be 

taken whenever it is necessary to tear a tape for identification. Always choose a small piece at the tail or 

head of the tape. Never rip in the middle of a reel. 

Figure 9. Translucent acetate tape (Source: Casey) Figure 10. Opaque polyester tape (Source: Casey) 

One of the major concerns with the stability of acetate tape is its sensitivity to moisture. Acetate is eight 

times more sensitive to moisture than polyester. At high humidity acetate tape will absorb moisture and 

lengthen. A 60% increase in relative humidity will cause a 2400 foot long acetate tape (1.5 mils in 



          

       

         

      

         

            

       

       

           

    

         

          

         

        

     

   

      

       

     

    

                                                           
  
  
   

  
 
  

thickness, recorded at 7 ½ ips and playing for 60 minutes on a standard 10.5 inch reel) to lengthen by 

about 14 feet and increase running time by 23 seconds.35 This is very significant. A similar polyester-

based tape will lengthen by about a foot. Having a properly wound tape with a good tape pack can 

mitigate these effects, but storage in a proper temperature and humidity controlled environment is 

essential to avoiding damage to tapes. Even properly wound acetate tape at %50 relative humidity will 

become very loose if humidity rises to %95 and very tight is humidity falls to 5% - this is a property 

known as wind stability.36 A loose wind makes handling a reel difficult as it could more easily unwind or 

start slipping off of the reel. A tight wind can start a whole host of problems. Physical deformation of a 

reel is easily caused by an overly tight wind and if left too tightly wound for an extended period of time 

this deformation could become permanent. 

Keeping temperature and humidity stable is essential for proper tape maintenance. Fluctuations in 

temperature and humidity cause problems for all tapes, not just acetate. Because tape is not 

homogenous the binder and base react differently to variations in temperature and humidity. This has 

come to be a big problem for polyester tapes where many of the tapes produced in the 70s and 80s 

(after acetate stopped being produced) have started to suffer from binder failure. Fortunately for 

acetate tape, more stable vinyl binder systems were used during its lifetime.37 So, most acetate tapes 

face little chance of binder failure that is currently plaguing polyester tapes. Instead acetate tape faces 

risks to its base from its sensitivity to moisture in the air. To reduce this risk, acetate tapes should be 

stored in a low-temperature low-humidity environment.38 Lower humidity will decrease the occurrence 

of hydrolysis, which is a chemical decomposition caused by the influence of water.39 

35 
Smolian, 39 

36 
Eilers, 304 

37 
Van Bogart, John W.C. Magnetic Tape Storage and Handling: A Guide for Libraries and Archives. Rep. Washington, DC: 

Commision on Preservation and Access, 1995. Web. 29 Nov. 2012. http://www.clir.org/pubs/reports/pub54/index.html 
38 

Van Bogart 
39 

Breen, 6 

http://www.clir.org/pubs/reports/pub54/index.html
https://water.39
https://environment.38
https://lifetime.37
https://stability.36
https://seconds.35
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Specific temperature and humidity recommendations have fluctuated between groups and over the 

years. There is a forming consensus that past recommendations have been too conservative when it 

comes to storing tapes in colder temperatures. This has been the case because the recommendations 

were often made on what was good for recording and playback as opposed to storage and archiving.40 

Current industry standards recommend storage conditions of 65-70˚ F and 40 – 50% relative humidity. 

These standards are fine for magnetic tape that will need to be readily accessible for playback. But for 

tape that is intended for long-term archival storage a lower temperature and humidity is thought to be 

best. This is especially true for acetate tapes that are starting to show signs of “vinegar syndrome”.41 

This graph (Figure 11) shows that a temperature of 59 ± 5˚ F and 40% maximum relative humidity (RH) 

to be safe for reasonable storage.42 UNESCO recommends a temperature of 45 ± 5˚ F with %30 RH for 

preservation storage.43 There are even some suggestions where freezing tapes may be beneficial.44 

Figure 11. (Source: Ampex) 

40 
Van Bogart 

41 
Hess (2006), 248 

42 
Van Bogart 

43 
UNESCO. "Magnetic Carriers" in Safeguarding Our Documentary Heritage. Rep. Ed. George Boston. UNESCO, 2000. Web. 29 

Nov. 2012. http://webworld.unesco.org/safeguarding/en/all_magn.htm 
44 

Hess (2006), 248. Though industry standards indicate never to freeze tape because of possible damage to the lubricants it is 
well known from film work that freezing acetate film substantially reduces the speed of vinegar syndrome. Hess refers to a 
study by the Canadian Conservation Institute (CCI) that will be a small-scale evaluation of tape freezing. I could find no results 
or mention of this study other than by Hess. If the study is happening the results would be much needed information. Hess 
notes that “conservators face a difficult decision: store the tapes cool and dry and maybe they will last a few decades, or freeze 
them and risk destroying them and maybe the will last a few centuries.” 

http://webworld.unesco.org/safeguarding/en/all_magn.htm
https://beneficial.44
https://storage.43
https://storage.42
https://syndrome�.41
https://archiving.40


      

    

    

    

  

   

  

   

 

  

 

  

 

        

     

   

    

 

    

                                                           
     

     
  

 

    
 

    
   

     
  

   
   

While low humidity storage situations are always recommended due to the sensitivity of acetate to 

hydrolysis, it must be noted that acetate is also susceptible to becoming brittle and dry and shrinking.45 

Eilers phrases it nicely, “In other words, acetate tends to ‘breathe’ moisture and, depending on ambient 

conditions, will tend to either plasticize or embrittle.”46 UNESCO reports: 

Cellulose acetate has a tendency to become brittle through hydrolysis 

caused by the moisture contained in the atmosphere. This brittleness 

generally causes serious problems when playing old audio tapes. Tapes 

with severe cases of hydrolysis can suffer from the so-called ‘Vinegar 

Syndrome’, an auto-catalytic process whereby acetic acid is set free in 

ever increasing quantities and thus creates an accelerating effect on the 

decay process. This has been particularly experienced in film archives, 

especially in hot and humid climatic areas. Affected films become soft 

and limp, ending up as powder or slime. While, in theory, this may also 

happen to acetate audio tapes, no disastrous losses similar to those in 

the film world have been reported.47 

Why vinegar syndrome has destroyed an untold number of acetate films over the years yet not had 

nearly close to the same effect on acetate audio tape is not fully known. One idea is that the higher 

percentage of cellulose acetate per given weight/length/width of film causes decomposition to happen 

at a faster rate than with audio tape.48 Another hypothesis is that audio tape will never be the problem 

for audio tape as it is for film due to structural differences. This second theory is unlikely.49 Richard Hess 

notes that another reason vinegar syndrome may be less of a problem in audio tape is the different 

45 
In an email exchange with Tom Fine (of Tom Fine Custom Recording) and Richard Hess, Tom had this to say “One other point 

about acetate tapes. My own experience is that they shouldn't be stored in bone-dry conditions because they get more brittle 
faster and, more importantly, they can get edge curl. Edge curl is especially bad for 1/4-track tapes (i.e. consumer-made, mass-
duplicated, some radio-distribution tapes from the late 60's, etc.). This runs against the grain of some modern archiving 
practice. Because low humidity is thought to help (in what way?) against sticky-shed (as I understand it, you can't prevent 
sticky-shed and all baked tapes go back to sticky no matter how dry the storage conditions), many archives keep their humidity 
levels below 50%. My own experience in a typical northeast US environment is that acetate tapes want to be stored closer to 
60% relative humidity, and then they can last a very long time as long as they don't grow mold or develop vinegar syndrome.“ 
This is a very interesting point (which seems to make logical sense to me) but I have found no published, reliable reports that 
corroborate Tom’s experience and suggestions. 
46 

Eilers, 3. My note: The ambient conditions determining whether acetate will plasticize or embrittle are not determined. 
47 

UNESCO (2000) 
48 

Hess (2006), 246 
49 

Hess (2006), 246 

https://unlikely.49
https://reported.47
https://shrinking.45


   

      

  

   

   

  

 

 
                                                                   

 

 

  

      

  

   

 

                                                           
   

storage methods. Film was stored largely in sealed metal cans that allowed little if any of the acetic acid 

gas to ventilate. This lack of ventilation increased the auto-catalytic properties of vinegar syndrome to 

catastrophic levels. Acetate tape “was most likely protected by the buffering and acid absorption 

properties of the cardboard boxes almost universally used to store tapes since 1948. In addition, the 

cardboard boxes are not sealed, allowing at least some ventilation to remove the build-up of 

degradation products.”50 (see Figure 12) Hess also worked on restoring a reel of Magnetophon Type C 

tape that had been stored in a sealed metal can for over 60 years. The damage from vinegar syndrome 

on this tape is extreme. (see Figure 13) 

Figure 12. (Source: Hess)   Figure 13. (Source: Hess) 

Conclusion 

Any tape on acetate base with important information should be transferred immediately. Even if the 

tape appears great right now, its condition will undoubtedly deteriorate. There is reportedly current 

research underway into whether freezing acetate tape can provide a long-term storage solutions is 

underway, but until those results are available. So, for now, freezing tapes cannot be recommended as a 

storage solution. The best practice is to store tapes in a cool and dry location. 

50 
Hess (2006), 247 
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