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MILITARY SPECIFICATION

FERRIC CHLORIDE, ANHYDROUS,
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2.1 The following documents of the issue in effect on date of invita-
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extent specified herein:

or bids cr request fcr proposal forx a part cf this specification

Federal
L-P-378 - Plastic Sheet and Strip, Thin Gauge,
Polyolefin.
PPP-D-705 - Drum; Metal ipping, Steel {QOver 12
and Under 5 allon).
STANDARDS
Military
MIL-STI=105 -~ Sampling Procedures and Tables for
Inspection by Artributes.
MI1-STD-12¢ - Marking for Shipment and Storage.

(Copies of specificatrions and standards required by suppliers irn
connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.)
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2.2 Other publications. The following document forms a part of this
specification to the extent speciiiec herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal
shall apply.
AMERICAN FUBLIC HEALTH ASSOCIATION, INC.
Standard Methods for Examination of Water and Wastewater,
(Application for copies should he addressed to the American Public
Health Association, Inc., 1790 BRrcadway, New York, NY 10019,)
3.  REQUIREMENTS
3.1 Chemical composition. The ferric chloride shall conferm to Table I.
laple 1. Chemical Composition
Requirement Percent by Weight Test
Minimum Maximum raragraphn
Ferric chioride (FeCls) 85.:% - - - - 4,4.2,4
Ferrous chloride (FeCl-) - - - - 1.0 4,64,2.3
Water insolubles, as Fe-03 - - - - 4.0 4.4.,.2.2
2 1 h MNal Aarasdnsic ~=o5e=a B TN 5 4a £ 107 () ol r
Yo bed veLeleridous lngredaients, when 1erric cnicride 1n the amount oI
100 milligrams (mg) is added to 1 liter of water, the increase in the
amcunt of the following deleterious ingredients in the water shall not
exceed the amount specified:
Leacd - .02 mg/liter
Copper - .5 mg/liter
Fluoride - .80 mg/liter
Arsenic - .025 mg/liter
Seleniumr - .005 mg/licer
Hexavalent chromium - .025 mg/liter
3.2 Appearance. The color ci the ferric chloride shall vary from black
to brown. A vellowisn tinge within 1/4 inch of the seam of the inner bag
when packaged in l-pound bags, or within 1/4 inch of the top when packaged
as bulk in drums, will be acceptable., The material shall not be completely
golidified nor contain a large quantity of lumps that cannot be easily
broken. A hard layer that is easily bLroken and does not extend more than

1/4 inch from the top will
drums.

be acceptable for material packaged as bulk in
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4.1 Responsibilitv for inspection. Unless otherwise specified in the
contract or purchase crder, the supplier is responsible for the performance
of 2ll inspection requirements specified herein, Except as otherwise
specified in the contract or crder, the supplier mav use his owr. or any

other facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved bv the Govermment. The Government

e
1, unle oV
reserves the right to perforr any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.

(a) Quality conformance inspection (see 4.3).
I8N Tomecrnnrtdmmn ~f nrAanmAarned e :..- Arldsememes fana /. &N
o/ ~DSPCLLITO C& PTCPATACICT LC QCLaiVEeTy \sCl =.25,.
4.3 Qualitv conformance inspectionm.
/ = 3 T o~ - 3 T~ - FES s B R | —- PP S P R G T R s PP [ .
M de = s Loy o AV e SAIQ.L_L LULliB AD L (S it 4Ll “lidv o auc Ut T - V) AU
acceprance ar one time which has been produced by one manufacturer under
:ne came manufac:uring conditions and witi: nc change in materials, providec
i c € & batch operation,

each homogeneous batch or mix produced from one compounding formulation in
one manufacturing and production operaticn shall constitute a lot.

2

Sampling for examination shall be in accordance

4.3.2 Sampling for tests shall be in accordance with
MIL-STD-105, Inspection Level S-1. £ specimen of not less than 10 grams (g)
be removed from each container in the sample and placed in a clean,
drv conteiner, labeled tc identifv the lot and the container from which

4.4 Inspection procedure.

4.4.1 Examination., Samples selected in accordance with &.3.2.1 shall be
examinec¢ for the following defects. AQL snall be 1. percent defective.
3
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101. Color not as specified.
102. Lumps or hard surface not easily broken.
1TnA PO R S T 1 G S - SN PRSI T
s, Yellaswish Linge extends DF‘VUI]U 174 incn o1 inner seam when

packaged in l-pound bags.
104, Yellowish tinge extends bevond 1/4 inch of top when packaged
as bulk.
4.4.2 Tests. Samples selected in accord e with
subjected to the tests specified in 4.4.2.2 through A.a.ﬁ.S. Distilled
water and reagent grade chemicals shall be used throughout the tests.
Where applicable, blank determinations shall be run and corrections shall
be applied where significant., Tests shall be conducted as follows. AQL

shall be 1.0 percent defective.

r.
o~
J
)
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4.4.2.1 Reagent solutions for tests.

4.6,.2,1,1 Precventive scluticn., Digsclve €7 g of mangancus sulfate
(MnS0,.H,0) in 500 to 600 ml of water; add 138 ml of phosphioric acid
(H3POy, specific gravity 1.70) and 130 ml of sulfuric acid (H.SO,, specific
~ rS
cravity 1,84), Cool sclution te roor temperature and dilute te 1 lditer,
G.4.2.1.2 Mercuric chloride solution. Dissolve 3 g of mercuric chloride
AP b \ 2= OC =7 AE oo e e ’
(nguin) 1in *¥o w1 o1 valel.

4.4.2.1.3 Stannous chloride soluticn. Dissolve 150 g of iron-free
stannous chloride (SnCl,.2H,0) in 1 liter of dilute hydrochloric acid
333 ml of concentrated hvdrochloric acid te 667 ml of water).

4,4,2,1.4 Potassium permanganate soluticn (approximately 0.1 N).
Dissolve approximatelv 3.25 g of potassium permanganate (KMnOL) in approx-
liter of warer, let stand in the dark for 2 weeks, and then filrer

imately 1
without washing, through a fritted glass crucible cf fine porosirtv or a
Gooch crucible with an acid-washed pad. Store in a dark-colored glass-
stoppered bottle. Standardize, using sodium cxalate.

4,4,2,2 Water insoluples. Without undue exposure to air, transfer 4 te 5
of ferric cnloride to & tarec weighing bottle, using a clean paper funnel to
prevent ferric c¢hloride frow coming in contact with the ground jeint. Stoppe
the pottle immediatelv, anc reweigh the borttle anc contents. Wash the
specimer. intc & 500 =l volumetric flask with water; cool tc appreximately
25° C (77° F); £ill the bottle t¢ the mark with water and shake bv hand.

Aliow the contents to settle for about 10 minutes, anc then vacuum [iiter
approximatelv 4235 ml of the solution through & tared Gooch crucitle,
containing an acid-washed asbestos pad, into a dry vacuum flask. Remove the
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ilask containing the filtrate, and save the filtrate for succeeding
analyses. Rerlace the vacuum flask with another vacuum flask and filter
the remaining solution. Wwash the flask with water, and add shings to the
Gocchi cruciblc. Repeat the washing procedure six Zimes, alliowing the
filter to pull dry betwesn each washing. Wash the Drecipitate once with
ethvl alcohol. Dry the crucible and precipitate for 30 minutes at 100° C
(212° F), neat for 15 minutes at 600° C (1112° F), cool in z desicecator

te room temperature, and reweigh. All weighings shall be tc the nearest

milligram. Calculate the percent water insclubles as follows:

Percent water insolubles = 100 A
B
where A = Wedght of precipitate (weight of crucible with asbestos
pad and precipitate minus weight crucible with asbestos

rad), and

B = Weicht of sample (weight of weichinge bortlie and samrile
B Weight of sample (weight of weighing bottle and sample
minus weight of weighing bottle).

Nonconformance Lo

Percent ferrous iren = (C.0558) (100) (A-DY C
.2 D
where A = ml of "Mnl , used In titration of sample,
B = m] of KMpnOi: used in ritration of bhlank,
T = normality of KRMnl, soluticn,
D = weight of sample used in water incoluhles
determination (see 4.4.2.2), anc
Pervent FeCl, = (Z.27) (percent ferrous irom).

Nonconformance to Tablie I shall constirure failure ¢f thnis test,

o.,..2.t Ferric cihiloride {(Fell.). FPipette 3 wml nf filtrate (see &,5.2.00
intce a2 250 ml erlenmever Iliask anc add ° ml! of concentrated nyverochleric
acir] Piare the Flack A~ = At Nnlate anec clipwiv BvYaANATYare the conrente o
aclid. Place flask on & hot plate anc sloviv evaporate the contents tc
5 tc 10 milliliters, Ad¢ stannous chloride solution (see <.4.2.1.3) dropwise
tc the hot filirate until the iren is reduced (color changes {rom vellow-red
t¢ & pele Light green'. Use diluted stannous chloride scliution (I ml of
stannous chloride solution to 1 ml of water) near the end point, Dilute the
5

A -y WV VYO A LUMUTLIL W™ Y1l 1031 I ~-r= § Vi I )
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contents to about 150 ml with water and cool., Add 10 ml of mercuric
chloride solution (see 4.4.2.1.2). The formation of a slight white
silkv precipitate when the mercuric chloride soluticrn is added indicates

that the proper amount of stannous chloride solurion has been added.

[}

)l

Discard the specimen if ne precipitare (insufficient stannous chloride
clution has been added) or a heavy precipitate (excess of stannous
chiloride solution has been added) is formed. Repeat the test. If proper

amount of stannous chloride has been added, allow tce stand 5 minutes, aad

20 ml £ rovu 1 ; p - R . - e 3 v
20 ml of preventive soluticn, and titrate immediately to & l5-second pink

end point with approximately C.1 XN potassium permanganate solution.

Calculate the percent ferric chloride as tollows:

Percent total iron = (0.0558) (100) AB

where 4 = ml of KMnC, usec in titraticn ci sampic,
= ) .
B = normality ci RMnU; s t
) o )

o s
W of rhe aam pd irn water insoliu:les

T = the weaelg e u
g
i /. Ia el 1
d n (see 4.4.2.2), and
~ N1
o E
iron,
ue  Ivon, and
- < L e m e T - <~ S e b
= \-.? g \pCTrlene 1erril 1Tren.,
.- . e e o r . .
Nonceonformance te Iable T snall constlitule failure oo this test,

«clutien ceontaining 1
1 [

Lligrams per LlIter 0omg’l, ¢l terric ch

lioaer ey Ry , 1 »H

~{ the sclu 5 )

settle for a diti =i e lte f the pernatan i d.
Test the supermatant for leac, ropper, liuoride, arsenic, seieniwu,
and hexavalenl clIom ccordance with the appropriatce methicd cutlined
in Standarc Methods ination cf Water and wastewater ol tne American
Purlic Hezlith Aegocd Nonconfcormance teo (.1.1 shall constitute Tailu

Lu5.1.1 Undt of product. For the
pack preparec¢ icr snipment shali be

4.5.1.2 Sampling. Sampling for examination snali be in accordance with
MIL-STD-105.

2y
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4.5.1.3 Examination. Samples selected in conformance to 4.5.1.2
shall be examined for the following defects. AQL shall be 2.5 percent

defective

105. Outer cr inner bag nissing when packaged in l-pound guantirties.
106, Ferric chloride or foreigr matter in seat.
107. Width of seam is less than 1/4 inch.

108. Incomplete sealing (blisters or veids in seam).
109. Liner missing.

110. Liner not closed as specified.

111. Container net as specified,

112, Drum liners punctured cr teorn.

113. Holes in bags or liner.

114. Container closure not as specified.

115. Marking incorrect, wissing or illegible.

5. PREPARATION FOR DELIVERY

wing precautions shall be taken when
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(2) The time that the terric chloride is exposec IC the atmosphere

shall be kept to an absclute minimum.

(b) The air immeciatelv above the loading hopper shall be heated
tc betweer 140° F and 170°% F, even though very low absoluie
humidity conditions are present. This method will extend by

T EE imeg th & ferri orid

5.2
l-pou .
sezle cv ackage ] outery ba
and heat seﬁleu. The pelvethvliene inner and outer bags shall be fabri-
cated from material conforming to L-P-378, Tvpe I, in the form of extruded
lay-flat tubing witnout side seams. The encd seams shall be heat sezlec
not less than 1/4 inch wide with a2 smooth poclished finish. No type of
parting agent snall be used in the Iabrication of the seame. The dimen-
sions of the bags shall be as shown in Table II, Sealing for both inmner
and outer bags shall result in seams having no plisters or voids irn the
seam, nor shall the bags be puncturec Cr torn.
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Table II. Dimensions of Bags (inches)

Bags Length R Width Nominal Thickness
of Filz

Inner 9+ 0.2 5+ 0.25 0.0020

Outer 10 + 0.25 &+ 0.25 0.006C

8.3.1  One-pound bags, The terric cnleride. packaged as specified in
.7, shall be packed in 100-beap guantitice in o drum cenicrming to
PPP-D-7035, Tvpe Vi, except that 22-gage steel is acceptable, and that
overall height shall be such that, after filiing, the outage shall not
exceed 1-1/2 inches (see 6.3). Before packing, each drum shall be
provided with & 3-mil-thick polvethvliene bag liner fabricated from
material and heat sealed as specified in 3.2, The drum bag liner shall
Lo of sulfdicicnt lenpih gnd width tco fermiic inzidc the drum with not
less than & 2=inch length at the tor Ior sealing. . tag with identifi-
cation marking shail be attached to tne ten of the drum hag liner by
covering the strings with & strip of the bag material and heal sealing
te the bag., Tne drum shall be closed in accordance with the drum speci-
fication. The polvethylene drum liner shall not be punctured or torn
in lcading the drum or heat sealing the liner. The heat-seal require-
ments of 5.2 shall apply.

5.3.2 Bulk. One hundrecd and thirtv={ v¢ pounds. nlus 1 minas C
pouriéd, of ferric chioride shall be packed in the twvpe ol drum specifiied
in 5.3.1, with the following excep:ions and additions: Drum shall be
made © -gage material anc shail have a baked-on lining of & clear
alkvd resin varnish of & minimun thickness ¢of 0.0005 mil: the drum
shall nct exceecd 18 gailons in capacity, with the inside diameter (T.D.
and outside diameter (0.D.) dimensions as speciiiec in PPFP-D-705. Th
drum shall be closed as specified in PPP-D-705.

5.4 Marking. In addition to any special marking required by tihe con-
tract or order, packages and shipping containers shall be marked in
accordance with MIL-STD~129.
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6. NOTES
6.1 Intended use. The crystalline anhvdrous ferric chloride covered
bv this specification ie intended for use as 5 coagulant for water

purification.

6.2 Ordering data. Procurement documents should specify the following:

(a) Title, number and date of this specification.
(b) Whether ferric chloride shall be packed in

6.3 Drum height. For packing 100 l-pound packages, a drum complyving
with the requirements of 5.3 will be approximately 24 inches in height.
For packing 135 pounds bulk ferric chloride, drum height will vary

- ay ‘s

i

depending on the density of the ferric chloride, which varies froxw
batch to batch; however, the maximum size cf the drum shzll not exceed
18 gallons.

€.4 Level of packaging and packing (see 5.7 and 5.3)., Onlv a csingle
—artaAad ~AF V\')ﬂ]")f‘*“ﬁ dem A moanrlrirne e cnviraklA AanAd AadesAnate Frr +hiac
methed of packaging and paclhing ie cuiteble and adequate fer thie
commodity., TFor purposes ol the packaging/packing level, merking Asa
shall be used. Level C packaging and packing is ncot applicable te this
item, as the shipping container will alsc be used in the field with the
water purification set as a storage container. As such, it is susceptibl
tc exposure te all environmental conditions in addition tc rough hancling.
A lesser level of pack would require a repack prier to troop issue.
Custodians: Preparing activiiv:

Army - ME Armv - ME

Navy - YD
Air Force - 68

Review activities:

Armv = EA, MD
DSt - GS

User activitv:

Navy - MC Project No. 6810-BC2E

O
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