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MIL-I-174338 {SHIPS)

22 May 1969
SUPERSEDING
MIL-I-174334 (SHIFS)
6 March 1959

{See 6.5)

MILITARY SPECIFICATION
INHIBITQR, HYDROCHLORIG ACID
DESCALING AND PICKLING SOLUTICHS
1. SCUPE
# 1,1 This specification covers inhibitors for hydrochlorie (muriatic) acid to minimize attack on metal.

The inhibitor must not interfere with the removsl of either waterside deposits or corrosion products present
ocn the surfaces. Thess inkibitors shell be in liquid form.

R, APFLICABLE DOCUMENTS

# 2,7 The following documents of the issue in effect on date of invitation for bids or request for proposal,
form a part of the specification to the extent specified herein,
MILITARY
# MIL-T-16286 - Tubes, Steel, Seamless, Marine Boiler Application,
STANDARDS
MILITARY

MIL-STD=105 - Sampling Procedurses and Tables for Inapection by Attributea,
MIL-STD~129 - Marking for Shipment and Storage.

{Copiea of specifications, standards, drawings, snd publications required by suppliers in comnection with
spacific progurement functicns should be obtained from the procuring activity or as directed by the contract~-
ing officer, ’

2.2 QOther publicaticns, The following documents form a part of thls specification to the extent apec-
ified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or request for

proposal shall apply.

# DEPARTMENT OF TRANSPORTATICN
Code of Federal Regulations, Title 49

(Application for copies should be addressed to the Superintendent of Documents, U. S. Government Printing
Office, Washington, D. C. 20402.)

# NATIONAL GLASSIFICATICH BOARD
National Motor Freight Classification Hules

(Application for coples should be addrsssed to the Wational Motor Freight Traffic Association, Ine,,
1616 "P" Street, N. W., Washington, D. C. 20036.)

UNIFORM CLASSIFICATION COMMITTEE
# Uniform Freight Classificeticn Rules

(Applicatien for coples should be addressed to the Uniform Glassificaticn Committee, 202 Unicn Station,
516 West Jackson Boulevard, Chicago, I11., 60606.)

Technical scclety and technical association specifications and standards are generally available for
= 1 age

ne Faomm 1dhrardian Thev ara alas distributed among taehndcsl grouns and neine Fadsars ciea
Foln LADTEYIRS, 108y ar's 5180 GASTIIOUTed ng Leconic gToups ant uslir reqera. Lge n‘v‘-——:;
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3. REQUIREMENTS

# 3.1 Weight loss. When tested as specified in 4.5.2, the weight losa shall not exczed 0,0020 pounds
per square ifoot per hour. .

F3C 6850
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3.2 3teining and filming of metal. The inhibited hydrochloric acid solution shall not cause filming,
staining, or depcsit cn metal surfaces. These affecta will be sscertained frem visusl observation of spec=
imens following the test specified in 4.5.2.2.

3.2 Argenmie. The irhibitor shell contain not more than 0.07 percent of arsenic when tested as spec-
ified in 4.5.3.

3.4 [Inhibitor sirength, Inhibitor use concentrations shall not excoed 0,2 percent and must limit metal
loss as gpecified in 3.1, .

3.4.1 Compatibility. The inkihitor at concentrations required in 3.4 must be compatible with the acid
solutlon ap formulated in 4.5.1.1, No =dherent deposits shall form on the metal surfaces and copper plating
shall not ocecur, ’

3.5 Precamutlonary labeling, Complete, concise instructions for use of the inkhibitor, as well as safety
precautions, shall be legilbly labeled in a durable mannsr on the container.

3.6 Workmanship, The product shell be manufactured in & mamnner to produce an inhibiter that is completely
miseible in hydroehlorie acid to provide maximum metal protection.

4. QUALITY ASSURANCE PROVISIONS

4.7 Responaibility for inspection. Unleas otherwise specified in the contract or purchase order, the
supplier 1s responsible for the performsnce of all inspection requirements as specified herein, Except as
otherwise specified in the contract or order, the supplier masy use his own or any other facilities suitable
for the performance of the inspection requirements specified hereln, unless disapproved by the Government. The
Government reserves the right to perform any of the inspectioas set forth in the specification where such
ingpections are deemed necessary to assure supplies and services conform %o preseribed requirements,

4e2 Sampling for gquality conformance,

4.2,7 1ot. For purposes of sampling, a lot shall consist of all material mamufactured as ome baten
and offered for delivery at cne time, .

y

4.2.2 Sampling for tests., From each inspection lot, the inspec@gr/éhall select two containers at random,
From each of the two containers, 1 pint samples shall be teken and pleced in separate clean, dry, metal or
glass containers, sesled and marked.

4.2.3 Gempling for sxamination of filled conmtainerg. A random sample of £illed comtainers shall be
selaected from each Yot in accordance with MIL-STD-105, at inspection level I, with an Acceptable Quality
Level (4QL) of 2.5 percent defective to verify cemplience with this specification regarding £111, elosure,
parking, snd cther requirements not involving tests,

4.3 Examinstion of filled conteiners. Each sample filled container shall be examined for defects of
construction of the container and the closure, for evidence of leakage, and for unsatisfactory markings;
each filled container shall also be weighed to determine the amount of contents, Any container in the sample
having one or more defeects, or under reguired £111, shall be rejected, and if the number of defactive con-
tainers in any sample exceeds the acceptance number for the appropriate sampling plan of MIL-STD-105, the lot
represented by the sample shall be rejected. Rejected lots may be resubmitted for acceptance tests, provided
the manufacturer has removed or repaired all nonconforming containers,

4+4  Suallty conformance testing, Each of the samples selected a3 specified in 4.2.2 shell be subjscted
to the tesis specified in 4.5.7, 4.5.2, and 4.5.3. If & sample fails to comply in any respect to this spec-
ification, the lct which it represents shall be rejected, Rejected lots may be resubmitted for aceceptance
tests, provided the mamifacturer has removed or peworked all noncenforming products.

4.5 Test procedures.
"4.5.1 . Proparation of inhibited acid scluticn.

4.5,1.1" The inhibited scid sclution shall be formulated as follows:

Hydroechlerdic acld, 23 Baume (Sp. Gr, 1,19, Assay 37 percent) - 120 mi.

Ferric chloride (FeCls _ 6Ho0) 15 gns.

Cupric chloride (CuCl2z . 2H20} .31 gaa,

1,3 Dlethylthioures (DETU) 5.2 gms, |

Inhibitor, concentration . )

Distilled water, sufficient amcunts to obtein 500 ml, of sclution neot to exceed 0,2 percent by
weight (of total
solution)
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# 4.5,1,2 Heat aclution to 170° + 20F,, stir and pour 150 ml, into each of 2 tall form beakers (approx-

e

#

imately 2-1/8 inch dismeter, 3-7/8 imeh depth} containing a 1/8 inch glass rod bent into a V shape to
support test specimens during svaluaticns,

4.5.2 Weight loss.

4.5.2.7 Specimen preparation. A class & boiler tube (2-inch diemeter}, conforming tc MIL-T-16286 shall
be split, cut and machined into 1 inch lengths of half-tubes. Before testing, the specimens shall be degreased
in acetone and wiped dry. Corroasion produets shall be removed by placing the specimen in concentrated
hydrochloric acid hested to approximetely 125°F, wntil removel is accomplished.(ususlly about % minutes), Spec—
Imens shall then be rinsed with water, dipped in acetone, and wiped dry. Total surface area shall be measured:-to
the nearest 1/64 inch, Wire brushing ig then applied, followed %y a momentary exposure-to.the acid and a
water rinse, The specimens are then dipped in acetone, air dried and placed in a desicecator prior to weighing.
The weight of each specimen shall be determined tc the nearest milligram, Stress relieving shall not be
applied tc the beiler tube specimens.

4.5.2.2 Test specl 8| be placed in beskers coateining the desealant solution deacribei %F
4e5.1.7.  Acid shall be heated 170°F. and placed in a thermestatically controlled water bath maintsined at
1700 + 29F., Specimens shall remain in contact with acid for & hours, then be removed, rinssd:with.hot -
(14007~ 150°F.) water, dipped in acetone, air dried ‘and weighed, Weight loss in grams per 6 hours shall be
converted to pounds per square foot per hour, Determinations shall be run in duplicate and averaged. Results
shall agres within 10 percent of the mean or test shell be repested.

v oaa
o8l 1
to

. 5.5;3 frse?is Eontent. This test shall be conducted as follows: Place 10.0 grams of the sample in a

4 mi. as mVtnTe s A mar s ol et A 3 RS 9 rewA F PP P e . -

<A ML. Llasf. alQ 5 grams cuprous chloride and 75 mli. HCYV (sp. » 1.09), Mix wel .
and arrange the flask and condenser for downward distillaticn.p Dgztill Zéproximateli’Bgnsztoi zﬂ:r:zgizizn
inte 150 ml. of cold water contained in & 400 ml, beaker cooled in an ice or cold-water bath. {The condenser
tip should dip below the surface of the water in the besker. The distillation should be watched carefully to
avoid suck-back.) The temperature of the vapors during distillation, shall remain below ﬁOSOC., otherwise halt
the distillation, cool the flask, and add 34 ml, of concentrated HGC1 before continuing the distillation.
Neutralize the distillate carefully with 25 percent NaQH sclution, then add 1:1 HC?1 until just acid, Add 15 mi
to 20 nl. of cold-saturated NaHCO; solution, Add 1 gram of XI erystals and 5 ml. of 1 percent starch solution..

Stir until the KT 35 ddaanlyed and +d4mnda r3dbh M AT 2. 38 o _ 3. 3
fd LD QUOUULVEL 4Nl TVATTATLE Wil U.UIN 1odine solution.

Percent arsenic = 3.75 AN
W

Where:
A =ml, of fodine 3olution used,
N = normality of icdine sclution.
W = welght of sample.

4.6 Inspection of Ereéaration for delivery., Packaging, packing, and marking shell be inspected to de-
vermine conformsnce with the requirements of Secticn 5. A

5. PREPARATION FOR DELIVERY

AT e attmears sk g
ta.

Y -
ST DPIOCUrsSments

{The preparation for delivery requirements specified herzin apply. only for dirsct Gover C
For the extent of applicability of the preparstion for delivery requirements of referenced documents }isted
in section 2, see 6.4.) - )
Cy,

5.1 Domestic shipment and early materisl use.

5.1.1 Packeging, Material in quantity specified {see 6,2), shall be packaged to afford protection
againat deterioration and physlcal damage during shipment from the supply gource for early msterial use at
the first receiving activity. : .

5.1.2 Packing, Packing shall be accomplished in a manner which will insure acceptance by common carrier,
at the lowest rate, and will afford protectlon against physical or mechanical damage during direct shipment
from the supply source for early material use at the first recelving activity. The shipping containers or .
method of packing shall conform to the Uniform Freight or Nationsl Motor Freight Claasgification Rules and .
Regulations cr other carrier regulations as applicable to the mode of transportation. o

5.1.3 Merking., Shipment marking information, in addition to the labeling required (ses 3.5), shall
provided on Interior packages and exterior shipping containers in accerdance with MIL-STD-129.

5.2 Domestic shipment and storage or overseas shipment. The requirements and levels of packaging, -
packing end marking for shipment shall be specified by the procuring activity (see €6.2). )
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# (5.2.1 The fellowing provides various levels for protection during domestic shipment and storage or
i cverseas shipment which may be required when procurement iz made.
# 5.2.1.1 Packaging. Packaging shall be Level 4 or C, as specified (see 6.2),
# ( 2.331.1.1 Level 4. The inhibitor shall be furnished in %, 5, or 10 gallon contatners as specified
see 6.2).
# 5.,2.7.1.,1.1 One and five gallon containers. The 1 and 5 gallon cans shall conform to Type V, claaa 4,

5, or 6 of PPP-C~96 at the supplier's option, Tnner seals are requirsd, Exterior Plan B coating and side
seam striplng are required. Cans can be previded with wire or bridge type handles. Alternatively, when
specified (see 6.2), the one-gallon quantities shall be packaged in plastic bottles conferming to MIL-B-26701
and closure caps shall be provided with liners,

# 5.2.1.1.1.2 Pails. Ten gallon pails shall conform to PPP-P-704, Type I, class 9, 10, 11, or 12 at the
suppliers option. Wire handles and bails shell be protectively coated to reslst corrosion.

# 5,2.1.1.1,3 Five or ten gsllon glass carboys. The five or ten gallon glass carboy shall conform %o the
cods of Federal Regulations Title 49 and Department of Trangportation Regulations for Explosives and Other
Dangerous Articles, Section 178.1-7,

# 5.2.1.1.2 Level C. Material, iIn quantity specified (see 6,2), shall be packaged to afford protecticn
against deterioration snd physieal damage during shipment from the supply source for early materlal use et
the first receiving activity.

# 5.2,1.2 Packing, Packing shall be Level & or B, as specified (ss 6.2)
# 5.2,1.,2.17 Levels 4 and B.
# 5.2,1.2.1.1 Cans, The 1 and 5 gallon cans shall be packed in the arrangement and econtainers in

accordance with the sppendix to PPP=(-96,

# 5e2,1.2.1.2 Paila, The 10 gallon pails shall require no additional packing, When specified (see 6.2),
paills shall be palletized for shipment in acgordance with MIL~STD=147.

# 5.2.7.2,1,3 Gless carbeys. The 5 or 10 gallon carboys packed in wood or plywood contalners as required
by Section 178, 1-7 of the Code of Federal Regulations and Depariment of Transportaticn Regulations shall
require no additional packing,

# 5.2,1.3 Marking, Shipment marking information, in addition to the labeling required (see 3.5 and 6.2),
shall be provided on interior packages and exterior shipping containers and palletized leoads in aceordance
with MIL-STD-129. In addition, carboys shall be marked in accordance with Section 178.1=7 of the Code of
Federal Regulations and the Department of Transportation Regulaticns.)

6. NOTES
# 6.7 Intended use. The inhibitor covered by this specification shall be used to inhibit hydrochloric
(vmw-\n-Hn\ acid Thiz descalant iz to he employed in a nominel concentrgtlon of 10 percant br yelght for the

mariatic) acld, inls descgiant ue empioye a8 nominegl concentratlion argallt welg

rsmnval of mill scale and waterborns deposits from the watersides of specific Government steam generating and
other equipment,

# 6.2 Ordering data. Procurement documents should specify the following:

) Titls, number and date of this specification.

)} Level of packaging and packing required (see 5.2).

} Cipa nf nontatiner dacired {gea § ‘! 1 and f: 9 1 1 ‘l\
)
)

G128 C1 COnNTalner aagired (8eg 2, i ang

when palletization is required (see 5.2.1, 2 1 2)
Speciel marking, if required (see 5.2.1.3).

# 6.3 Invitaticns for bids should specify that bidders shall include in thelr bids the inhibltor strength
that will satiafy the requirements of this specifieation., The effective concentration of the product will
determine the bid price.

£ ot terial snd parts Mhn woomane +4an £

6.4 Sub-cootractsd materisl and parvs. The preparation for ﬂGli‘v’EI’}'
listed in Sectien 2 do not apply when materisl and parts are procured by the
the equipment end lose their separate identity when the equipment is shipped:

ragud rem
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6.5 CHANGES FROM PREVIOUS ISSUE. THE QUTSIDE MARGINS OF THIS DOCUMENT HAVE BERN MARKED "#' TO INDIGATE
WHERE CHANGES (DELETIONS, ADDITIONS, ETC.) FROM THE PREVIOUS ISSUE HAVE BEEN MADE. THIS EAS BEEN DONE AS A
CONVENIENCE ONLY AND THE GOVERNMENT ASSUMES NO LIABILITY WHATSOEVER FOR ANY INACCURACIES IN THESE NOTATIONS.
BIDDERS AND CONTRACTCRS ARE CAUTIONED TO EVALUATE THE REQUIREMENTS OF THIS DOGUMENT BASED ON THE ENTIRE CONTENT
AS WRITTEN IRRESPECTIVE OF THE MARGINAL NOTATICNS AND RELATIONSHIP TO THE LAST PREVIOUS ISSUE.

Prean
=

aring sotivity:
8L ilg SCLi¥it v e

Navy - SB
{Project 6850-N343)

¥ U & GOVERNMENT PRINTING OFFICE: 1969-341-520/A-7241
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SPECIFICATION ANALYSIS SHEET Budger o ApRroved

INSTRUCTIONS

. ~ This sheet is to be filled outby personn-] either Government or cgntractor, invaived in the use of the spec-
ification in procurement of preducts for ultimatr use by the Depertment of Defense. This sheet is provided for ob-
taining information on the use of this specificatign which will insure that suitable products can be procured with a
minimum emount of delay and at the least cgat. Lorments and the returrn of this form will be spprecisted. Fold onf
lines on reverse side, staple in corner, and send t_ preparing activity (as+ indicatec °n reverse hereof)- .

SPECIFICATICN

-

ORGANTZATION (Gf submitter) CITY AND STATE
CONTRACT NO. TUANTITY OF TTEMS PROCURED “TOLLAR AMOUNT
$

MATERI| AL PROCURED UNDER A

7] DiRECT GOVERNMENT CONTRACT O3 suecontracr
HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION [N PROCUREMENT USE?

A, GIVE PARAGRAPH NUMBER AND WORDING,

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES.

2. COMMENTS ON ANY SPECIFICATICON REQUIREMENT CONSIDERED TOO RIGID

3. IS THE SPECIFICATION RESTRICTIVE?

[ ves 3 vo iF "YES", IN WHAT wave

rtinent data which may be of use in.improving this specification. If thereure addi-

4, REMARKS (Attach anyiz .
tional papers, attach to form and place both in an envelope addressed to preparingactivity)

JsueMITTED BY (Printed or typed name and cctivity) DATE

PDI :::“"IHZG REPLACES NAVSHIPS FORM 4863, WHICH 1S OBSOLETE 01G1-807- 2000



