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ALCOHOL, DENATURED ETHYL 

1. SCOPE: 

1.1 Form: 

T h i s  s p e c i f i c a t i o n  covers a denatured e t h y l  a lcohol  i n  t h e  fo rm o f  a l i q u i d .  

1.2 A p p l i c a t i o n :  

T h i s  p roduc t  has been used t y p i c a l l y  as an a d d i t i v e  t o  p revent  f r e e z i n g  o f  
water  used i n  a i r c r a f t  power p l a n t  i n j e c t i o n  systems, b u t  usage i s  n o t  
l i m i t e d  t o  such app l i ca t i ons .  

1.3 Sa fe ty  - Hazardous Ma te r ia l s :  

Whi le the  mater ia ls ,  methods, app l i ca t ions ,  and processes descr ibed o r  
re ferenced i n  t h i s  s p e c i f i c a t i o n  may i n v o l v e  t h e  use o f  hazardous mater ia ls ,  
t h i s  s p e c i f i c a t i o n  does no t  address the  hazards which may be invo lved i n  such 
use. 
t h e  sa fe  and proper use o f  any hazardous m a t e r i a l s  and t o  take  necessary 

It i s  the  so le  r e s p o n s i b i l i t y  o f  t h e  user t o  ensure f a m i l i a r i t y  w i t h  

the  h e a l t h  and sa fe ty  o f  a l l  personnel 
. .  

p recau t iona ry  measures t o  ensure 
i nvo l ved .  

1 .3 .1  Precaut ions:  THIS MATERIAL I S  
I S  NO ANTIDOTE. Repeated inha 
consumption. 

2. APPLICABLE DOCUMENTS: 

The f o l l o w i n a  Dub l i ca t i ons  form a 

A DEADLY POISON I F  TAKEN INTERNALLY. THERE 
a t i ons  have t h e  same e f f e c t  as i n t e r n a l  

p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  the  ex ten t  
s p e c i f i e d  heFein. 
app l i cab le  i ssue o f  o t h e r  pub l i ca t i ons  s h a l l  be t h e  issue i n  e f f e c t  on the  
da te  o f  t h e  purchase order.  

The l a t e s t  issue o f  SAE p u b l i c a t i o n s  s h a l l  apply.  The 

CAE Technical Standards Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering 
sciences. The use of this report is entirelyVOlUntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five Years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written 
comments and suggestions. 

Copyright 1994 Society of Automotive Engineers, Inc. 
All rights reserved. Printed in U.S.A. 
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2.1 SAE Pub l ica t ions :  

A v a i l a b l e  from SAE, 400 Commonwealth Dr ive,  Warrendale, PA 15096-0001. 

AMS 2825 M a t e r i a l  Safety Data Sheets 

2.2 ASTM Pub l ica t ions :  

A v a i l a b l e  from ASTM, 1916 Race St ree t ,  Phi ladelph ia,  PA 19103-1187. 

ASTM D 86 D i s t i l l a t i o n  o f  Petroleum Products 
ASTM D 1298 Densi ty,  Re la t i ve  Densi ty  (Spec i f i c  Grav i ty )  o r  A P I  G r a v i t y  o f  

Crude Petroleum and L i q u i d  Petroleum Products by Hydrometer 
Method 

ASTM D 4057 Manual Sampling o f  Petroleum and Petroleum Products 

2.3 U.S. Government Pub l ica t ions :  

3 .  

3.1 

A v a i l a b l e  from DODSSP, Subscr ip t ion Services Desk, B u i l d i n g  4D, 700 Robbins 
Avenue, Phi ladelph ia,  PA 19111-5094. 

MIL-STD-290 Packaging o f  Petroleum and Related Products 

TECHNICAL REQUIREMENTS: 

Composition: 

S h a l l  be as shown i n  Table 1; aldehydes p l u s  ketones s h a l l  be determined as 
acetaldehyde i n  accordance w i t h  4.5.1 o r  o ther  method acceptable t o  
purchaser. 

TABLE 1 - Composition 

Percent Percent 
Element Min Max 

5.0 Water 
Aldehydes + Ketones (as acetaldehyde) (4.5.1) -- 0.05 

O. 03 

S p e c i a l l y  Denatured Ethy l  Alcohol (3.1.2) 95.0 -- 

S u l f u r  and S u l f u r  Compounds (as S) -- 
A c i d i t y  (as a c e t i c  ac id)  -- 0.01 

-- 

3.1.1 

3.1.2 S p e c i a l l y  denatured e t h y l  a lcohol  s h a l l  be prepared by adding, t o  e t h y l  
a lcohol ,  denaturants o f  such type and i n  such amounts as w i l l  p rov ide a 
product conforming t o  r u l e s  and r e g u l a t i o n s  o f  the  l o c a l i t y  i n  which t h e  
product i s  purchased and t o  the  requirements of t h i s  s p e c i f i c a t i o n .  

N o n v o l a t i l e  res idue s h a l l  not exceed 5.0 mg per 100 m i l l i l i t e r s .  
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3.2 Proper t ies :  

Alcohol  s h a l l  conform t o  the  f o l l o w i n g  requirements: 

3.2.1 S p e c i f i c  Grav i ty :  Sha l l  be 0.7933 t o  0.8162 a t  15/4 OC (59/39 O F ) ,  

determined i n  accordance wi th  ASTM D 1298. 

3.2.2 D i s t i l l a t i o n  Range: Alcohol s h a l l  be 95% d i s t i l l e d  between 75 and 80 OC 

(167 and 176 O F ) ,  determined i n  accordance w i th  ASTM D 86. 

3.2.3 Corrosion: There s h a l l  be no evidence o f  p i t t i n g  o r  b lack  s t a i n  on a 
f resh ly -po l  ished 3.5-inch (89-mm) diameter hemispher ical  copper d i s h  when 
100 m l  o f  the alcohol  i s  evaporated t o  dryness by heat ing  on a steam bath; 
a s l i g h t  amount o f  brown s t a i n  i s  acceptable. 

3.2.4 M i s c i b i l i t y :  Alcohol  s h a l l  be m i s c i b l e  w i t h  d i s t i l l e d  water i n  a l l  

3.2.5 Odor: Sha l l  be c h a r a c t e r i s t i c ;  t h e r e  s h a l l  be no res idua l  odor a f t e r  

p ropor t ions .  

evaporat ion from f i l t e r  paper sa tura ted  w i t h  t h e  a lcohol .  

3.3 Q u a l i t y :  

Alcohol ,  as rece ived by purchaser, s h a l l  be c l e a r  and f r e e  
mat te r  o r  o the r  contaminants de t r imen ta l  t o  usage o f  the  a 
s h a l l  be c o l  o r1  ess un1 ess otherwi  se requ i  red by government 
regu l  a t i  ons. 

4. QUALITY ASSURANCE PROVISIONS: 

from suspended 
coho1 . Alcohol 
r u l e s  and 

4.1 R e s p o n s i b i l i t y  f o r  Inspect ion:  

The vendor o f  a lcohol  s h a l l  supply a l l  samples f o r  vendor’s t e s t s  and s h a l l  
be respons ib le  f o r  per forming a l  1 requ i red  t e s t s .  
r i g h t  t o  sample and t o  perform any conf i rmatory t e s t i n g  deemed necessary t o  
ensure t h a t  t he  a lcohol  conforms t o  t h e  requirements o f  t h i s  s p e c i f i c a t i o n .  

( R I  
Purchaser reserves the  

4.2 C l a s s i f i c a t i o n  o f  Tests: 

Tests f o r  a l l  t echn ica l  requirements a re  acceptance t e s t s  and preproduct ion 
t e s t s  and s h a l l  be performed p r i o r  t o  o r  on the  i n i t i a l  shipment o f  a lcohol  
t o  a purchaser, on each l o t ,  when a change i n  i ng red ien ts  and/or processing 
requ i res  reapproval  as i n  4.4.2, and when purchaser deems conf i rmatory  
t e s t i n g  t o  be requi red.  

4.2.1 For d i r e c t  U.S. M i l i t a r y  procurement, subs tan t i a t i ng  t e s t  data and, when 
requested, preproduct ion t e s t  m a t e r i a l  sha l l  be submit ted t o  the cognizant 
agency as d i r e c t e d  by the  procur ing  a c t i v i t y ,  con t rac t i ng  o f f i c e r ,  or 
request f o r  procurement. 

- 3 -  
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4.3 Sampling and Test ing:  
( R I  

Shal l  be i n  accordance w i th  ASTM D 4057. A l o t  s h a l l  be a l l  a lcohol  from 
t h e  same batches o f  raw m a t e r i a l s  processed i n  one continuous r u n  and 
presented f o r  vendor's i nspec t i on  a t  one t ime. 
5000 g a l l o n s  (18,927 L).  

A l o t  s h a l l  no t  exceed 

4.4 Approval : 

4.4.1 Sample a lcohol  s h a l l  be approved by purchaser before alcohol  f o r  product ion 
use i s  suppl ied,  unless such approval be waived by purchaser. 
t e s t s  on produc t ion  a lcohol  s h a l l  be e s s e n t i a l l y  equ iva len t  t o  those on the  
approved sampl e. 

methods o f  i nspec t i on  on produc t ion  alcohol  which are e s s e n t i a l l y  t he  same 
as those used on the  approved sample. 
ingred ien ts ,  i n  type o f  equipment f o r  processing, o r  i n  manufactur ing 
procedures, vendor s h a l l  submit f o r  reapproval  a statement o f  t h e  proposed 
changes i n  ingred ien ts  and/or processing and, when requested, sample 
a lcoho l .  Product ion a lcohol  made by the  rev i sed  procedure s h a l l  no t  be 
shipped p r i o r  t o  r e c e i p t  o f  reapproval .  

Resul ts  o f  

4.4.2 Vendor s h a l l  use ingred ien ts ,  manufactur ing procedures, processes, and 

I f  necessary t o  make any change i n  

4.5 Test Methods: 

4.5.1 Aldehydes Plus Ketones: The f o l l o w i n g  reagent, apparatus, and procedure 
are  recommended t o  determine t h e  percentage o f  aldehydes p lus  ketones as 
aceta l  de hyde : 

4.5.1.1 Reagent: 0.5N hydroxylamine hydrochlor ide (NH,OH-HCl) con ta in ing  no f r e e  
hyd roch lo r i c  ac id .  D isso lve  35 grams o f  CP NH,OH'HCl i n  water, add 
s u f f i c i e n t  0.5N sodium hydrox ide t o  n e u t r a l i z e  any f r e e  hydroch lo r ic  
ac id ,  and d i l u t e  t o  1 l i t e r .  The amount o f  sodium hydroxide needed may 
be c a l c u l a t e d  from t h e  amount needed t o  render a sample o f  t h e  
hydroxylamine hydroch lo r ide  neu t ra l  t o  bromophenol blue. The pH o f  the 
f i n i s h e d  s o l u t i o n  should be 3.045 t o  3.055. 

4.5.1.2 Apparatus: An e l e c t r i c a l  pH meter w i t h  standard g lass  e lec t rode and 
standard calomel e lec t rode.  The meter should be standardized against  a 
standard b u f f e r  having a pH i n  o r  near t h e  working range. 

4.5.1.3 Procedure: Add 1 mL o f  0.5N NH,OH'HCl t o  10 mL o f  d i s t i l l e d  water i n  a 
50-mL beaker. Adjust  t h e  pH meter t o  the  temperature o f  t he  r e s u l t i n g  
s o l u t i o n  and determine t h e  pH. 
3.65 t o  3.80. Add 10 mL o f  t he  alcohol  t o  be tes ted  and mix thoroughly .  
The temperature o f  the  s o l u t i o n  w i l l  r i s e  t o  approximately 35 O C  (95 O F )  

and, w i t h  cont inued s t i r r i n g ,  drop t o  approximately 30 O C  (86 OF) i n  t he  
5-minute pe r iod  which should be allowed f o r  reac t ion .  
5 minutes, ad jus t  the  pH meter t o  the  temperature o f  the  s o l u t i o n  and 
determine t h e  pH. 
f rom a curve o f  change i n  pH versus concentrat ion.  
p l o t t e d  from the  data shown i n  Table 2: 

Th is  should be w i t h i n  the range 

A t  t h e  end o f  

The percentage o f  aldehydes p lus  ketones i s  determined 
The curve may be 
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4.6 Reports: 

TABLE 2 - Data for Aldehyde Plus Ketone Determination 

Aldehydes t Ketones Decrease 
(as acetaldehyde) in pH 

o .  O000 0.00 
0.0125 0.63 
O .  0250 0.89 
O .  0375 1 .O4 
O .  0500 1.14 

lhe vendor of alcohol shall furnish with each shipment a report showing the 
composition and the quantitative results of tests on the lot of alcohol from 
which the order was filled and stating that the alcohol conforms to the other 
technical requirements. This report shall include the purchase order number, 
lot number, AMS 3002E, formula number, and quantity. 

4 .6 .1  A material safety data sheet conforming to AMS 2825, or equivalent, shall 
be supplied to each purchaser prior to, or concurrent with, the report of 
preproduction test results or, if preproduction testing be waived by 
purchaser, concurrent with the first shipment of alcohol for production 
use. Each request for modification of alcohol formulation shall be 
accompanied by a revised data sheet for the proposed formulation. 

4.7 Resampling and Retesting: 
(R) 

If any sample used in the above tests fails to meet the specified 
requirements, disposition of the alcohol may be based on the results 
testing three additional samples for each original nonconforming samp 
Failure of any retest sample to meet the specified requirements shall 
cause for rejection o f  the alcohol represented. Results o f  all tests 
be reported. 

5 .  PREPARATION FOR DELIVERY: 

f 
e. 
be 
shall 

5.1  Packaging and Identification: 

5.1.1 A lot o f  alcohol may be packaged in small quantities and delivered under 
(R) the basic lot approval provided lot identification is maintained. 

5.1 .2  Alcohol shall be packaged in containers o f  a type and size agreed upon by 
purchaser and vendor. 

- 5 -  
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