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In any textile grooea¢3g such as scouring, bleach-

». . -‘ ’» . ‘ r'-~--’. *.'.-"-‘.'.‘-~ 5‘ ‘w .*'.“';3:. 9-
ing, Fuzhllluc, (1‘ {L‘UJHLL' p.43. bix..JL‘Lb'JI 0*. 11m v..:...o».,'r who

(

ployed has a Lrofiouna an. lxst~;¢ effect on tha rnsults

obtained. If the water is at all hard, the soup left in

the goods from the scourin: bath will be prztiritqte3 in

the fiber and emain as an insoluble metallic Bogp. Thus

it is necessary to soften the water *sed in these processoa

first.

2 a hardness of water 1: due to salts of calcium and

magnesium, Occur‘ng as bicaibonates, sulfates, ani chlorides.

than soap is used with vrter it must first freciyate tnese

metallic srlte before an? of it becomes rvnilable for cleans-

ing pUT§OP89. Thus vstnr ccwfrifling hnnr of 1hara salts

w a

wruld waste KUCL vary. ,nn nif~nJ39 mg? to bicarronute;

J
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is arid to he "Lem or ry’ V“ it “ix Tfi r3-ovefi by merely
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a. feasible Foihods of Loiicning Jatcr.

there are, in gone: 1, two acinocs of softening water:

(1) to add to it a cchuil colcvlciou amouqt of v?ro wash-

ing soda, Boeiuu czztol to, or of some commercial softener,

or (2) by some inductritl LGILGG such a: good filterr, press-

ure filters, ‘;Itvity 7111679 or Looliie process, which de-

oenfis on iho rowcr cortnin oilicetas have to exchange the

sodium they hove in corbinetion for Tho calcium and mag-

nesium of the compounds in in“ hard voter. In tcis dis-

a Softener to the voter

\cussion Col? the direct :5 it ion of

1: coutié»,; . ‘ ccwizri.(; of Lh .ic is c; of into

oofiiuo canton tc solriioo tit: "333mf15(€" snf ”Loin Tater

Crystals" solutions is r769, rs well as a determinrtion of

the best method of oofteoinp as to manipulotion.

b. Liscvssion of ’othoos frio?, but Fouvfi Unsaiiofoctory.

rs long no Tho soften07 rcmovco a goofi £:;~oro of the

hardness, it was occcocary To ilnd o coined for dEtOILiJ-

ing hardness which would show Cy vary Jmall amounts. The

first methoi tried was to firc‘t neotioliza a somplo with

one teith normal hydrochlo7ic acio to nethfil orange and

then roil to 93791 the cn7br1 dioxilc onion ficcolorizes

ghenolxhtholain on hooco vowt 72 t? are? keforc 37y

titration using this illicator tokns plugs. Cuis was than

cooled oni filtered ail titrated witn Oifl-lfifllh norxol

alcoholic soc; solution until pink to aeoo‘.ctouluin.
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thloin docs not give 3 shtrf cocpgh

toe pin} is Lifiicult toms 5 above the yellow of the

methyl orange. icrcovcr i1 some noses all of the hard-

ness appears to lo rem 75% before any titration with

soon occurs at all, so tioi a re& color is ob aimed as

soon as on: glenolohthluin is oiiai.

top wotor cootoioo celcivn bicirbouato, calcium

chloride an: cor%Cfiic acid. Inc calcium bicarbonate

is titretehle; it is ocii both to methyl red and phenol-

phthaleiu. Ehcnolphtholeio chunree color when tho hyo

.~6 ,

arogon ion concenireiion 1e 1 x lo . Fore 8016 must

thus be nrcacnt to cornfe ion color 0“ tho meibVl orange.

- -'c‘ ~- ' '. .' " . '. «1‘ - ‘u ‘ ~ ' ‘ 'h ' J c

hJLrOE.o l c choc wrrvtioo .43: 0% {Teeter

I.

-l

thfin l X 16 eni 199$ inoo 1 x 10 918 lie somewxoro

botmoeu these two figures which might be the neutral

ihe corbonéfie acid can calcium bicorbonate disappear

on boiling and the biconbooate is convortoi into carbonrte.

Sherofore boiling Torovos 151:8tvhlo ortc 1:1 rad acidity

due to carbonic ociu. wzlcirm chlorifie and a ooturated

solution of calcium coroodyfc in ~rocesf. this *1lcium.

carbonnte 1 or L"éi1:ivh cortonoio) in solvii~o is the

‘5

only tiirsiafile maeoiifil 713-cgt. Lois will quvire 407

moze acid for iitiotion 13:1: methyl rod. Eoilefl water.
J

is acid to methyl red, but alkaline to phonolphthalein

showing that its hydrogen ion concentration must be less
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icing Lo: pw;;:x-J l; ce'lil,+;'15 o: 5.t¢ ':;"WN7» Volaticn

834; IOQZJJTHJ to 47j‘3 c ,,;rw‘ Jx;; lg._7,. Jial-;= c .'.L

anounu of water, was veal. ' oquxzrl h“rd mater (a sol-

Ilticnl 0?? 09313171; cLfiEOIi;éa) -:a a .'573 u,' elrr ;yaad. in .3 (gri—

a..:"-.17.’.3 "LL13 80:17: :1011735gul no glow .-'i 0011.13 be (33‘Lor_.j.ned

how many grams of calcimx o:;se are ac ivoleit to one

cc. 0? coop solution by titraiin; to o periuuon: lrfher

a certain anonnt of this .ator with Long solutioi. It

was found that one cc. of 50:9 solut On one couivolcnt

to .OUlcé gas. of calcinn ogiie an; that, using this

.‘lll

figure, ordinern to» hater hon u harqnece of .Qobccch:

gills. Of 031011113 01(136 .333.- 05. or b2,gj.9"£, 2351118 Sui-j‘

million of heriaese.

0n . . .-, 4.... ,. _. w - .. .p , ,. .94 ._ .

do VORL'Srj‘Lf'H Of 111'! .fllcluxwl 0.; L. .L L-‘T‘IUEYSO

. . ‘ ‘ J ,- 0.0 , ,. .. 7 ~; .~ r c r.- . . ,1 p -

-0 COnyfirc one oiiiciznuf 9? .LE oittereut coiteners,

J. . '\‘ 1'“ .. 4-. h . M“ "_. ‘ . I c H“ ., _ ‘ . :- I 0“ —: o_ ' .'

scanner; Shiflcitus or uni- Loiiii lePO ale. kllm&ilfld'

-' - " \ or ’ 4 —.~‘ ~9- , r‘ .5 v. an - o~ F. .‘. -‘ - f“. ~. -' '

SLKI -1 iii tyre . "1,75..,1J' “3_.e ;4:L a in.. Jrra .:)J1H.i

coihonnte solution one n.co r9 1L2 6*rainri ofii in}

' “ 1 4- . . 4w - ' W 7 Ira ~ '- I-A *0

resales cith the other on or. en -1Crod in t:..o or it.

, _ — .. ‘ -. ~r - ~. - . ’I.. '

Tho first method mean 30% that HhGTBlfl a glVBfl

P

amount (ten cc.) of softener one edfiod to 130 0:. of

water, mixed with it thorolr, one the whole lot oiono

for one hour at toom tom or tore. This Woe than titrated

with standard e on oolutfoo vain; govt enough to obiozn

a permanent lather. Lith sodium carboacic (RaLCOa),
‘1

(a
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and the other tvo softoarzs are 51.?2. as effioinnt.

Ehns it any Ta seen that tho e?Vicionoy of the various

softanoés V??? ffi-ot i"; t” ‘he rofho"s nrafi. Pot so much
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the Ea-JOK anlution How LSCC uuiar ui£:eront conditions

to show the best flothno to use for softening water. Che

q r.

methods will be rivun in'?uo order of their a :icionuy;

the logo: of?iui0nt fir:
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(2) 10 33. of ooftauw: were {Egzoly 7119i with 100 cc.

of water too fillfihfii to {avi at Foot .amgoroture for
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A I \

twenty-four flours 0.7; cc. soot “ore inguiiei to proiu.a

a permenent lather, showing a hoydnaos of 162.6 p.p.m.

remaining.
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of water. th3 miLiPIG Bio: of to 1 Zoi. agl uilowri to cool

GORQ to room temperature. 10C cc. of {no mixture were



titrated, which is ow; 1 to x .9 cc. of water slams.

5.6 cc. of soap were 1%g.5. d n.1un is a uiV317mt :0 6.16 cc.

for 100 so. of n~131. mi" 3305; 3L.- ; y.y.$. haiéagbs

I3¢£iaiu3.

(éj £0 to. of EnftwgflT 22;} Li;”d lit; ivy 0;. of

water, bcfiloi for fjfiLeng Li‘liflfi FHQ yllova% to 0061

d wn to room inprer9+vre. E.“4 00 9099 were rcq*ir0é

for 100 cu. of voter or tF.;'6 }.p... firmfir“:p r“c§:*!g.

{L‘ Fe: 1; _c. Cf "or*e or rttrfi i ECO cc. of wrter.

aitur uixing throly, fer TTC-1}~JOYT chru 9i rec; {Gwy-

ezsture. goon filtcr bvfczs litzaiint. ;.$ no. (f asap
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Conclusion.

The figutes obtained may be easily etplied to any

problem. by using proportionel amounts. A standard

solution of Hazcog containing 3.92 grams per liter is

the most efficient when used about 16 cc. in 100 cc. of

water. This is .06273 grams.

The method which for a certain purpose will be the

most efficient may also be easily adapted. If for some

process it does not appear practical to filter the water,

some combination of the other methods, giving the same

efficiency may be used. Boiling the water ené softener

together, is probably the eeeiest method as well as the

most practical in the long run.
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