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0.0 ABSTRACT

‘'The revised operating proﬁedures,:eqnipment descriptions, and
other information necessary to perform the routine operation of -the
‘water deminerélization:building;(Building'867)fare:given,-terminéting
‘two years of intérmittent operational development work by the Pilot

Plants Section .of ‘the Chemical Technology Divisions
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1.0 INTRODUCTION

Bem1nerallzed water :is produced in :Building 807 : by the ‘Permutit Démin-
‘eralization: Process. Metal- 1ons in the filtered :feed water are: replaced with

'hydrogen by. pass1ng .the water: through a Permutit Zeo-Karb H:tesin. bed ‘re-

,generated thh a 2% solution of sulfuric acid. ‘The mineral -acid ions are:

.absorbed : by passing: the Zeo-Karb H effluent through:a Permutit De-Acidite
:resin .bed regenerated with a 5% solution of: ‘soda :ash., The Dé-Acidite : ef-
‘fluent, high .in oxygen: (0, ) and carbon . d10x1de (CO ), goes ‘to.a 10,000 gallon
‘stainless steel- storage tank: located on the - fourth:floor of Bn1ld1ng 807. ‘The
twater.may»then.be dzstrzhuted,as“;s or pasSeduthrongh‘a pre- -heated vacuum
.deaerator, Water distribution is ﬁiomi&eé:to.tﬁe 105, 205, iﬁl,.and«éﬁ?
‘buildings, and the Pile :Mock-up. . '

Equlpment additional to that needed:for water. demxneralxzatxon is avail-
‘able :for : addxng chem1ca1s to meet demand: apeclfxcatlons or ¢ to chemxcally

simulate filtered water ‘from. any : locale of the" country,

The original purpose of ‘the: bu11d1ng was to chemically. duplic@te Columbia
River for studyxng aluminum corrosioh under pile sirradiation’ condltlons asa
service . for, and prier ‘to, the - startup.of ‘the ‘Hanford Piles. Ips purpose 18
now. to supply large quantities of: commerclally distilled .water for eng1neer1ng

studies - throughout the plant site. and :as ‘a.coolant : in ‘various. portlons of
‘the pile,



‘2.0 THEORY 'AND :CHEMISTRY .OF :WATER DEMINERALIZATION

2.1 General Water Chemistry

Water: 1mpur1t1es may . be - grouped under :three ‘headings: .dissolved, 'sus-
pended:and colloidal. Of. these three types. of- impurities; only the dissolved
::impuribies,are:iﬁlﬁortantsln‘thet80?‘operamonso The:suspgnded:and:c01101da1
‘impurities.are.removed at: thQLOak Ridge filter plant .and -bécome :significant
conly :in:that :the chemicals: added : at the filter plant:for clarification of -the
‘raw water .affect the chemical: composltlon of the- fxltered fe@d water to.the
‘demineralizing. nnltso These :additional chemical impurities must :be removed
.along with the remaining. or1g1nal dissolved. 1mpur1t1es0

The ‘dissolved matter .most commonly:found: in water are: b1carbonate3,
.sulfates, nitrates, and chlorldes‘of.sodlum,‘magnes1um,4and,calc1um,ﬂ1ron.and
.manganese .compounds, silica, and:alumina. EInVaﬂalyzing*watérxit;is.nOt
“feasiblefto:measurexitsZcbntént'of,mineralvsaltsrasrthe:comﬁonndnitsglfs'iIt
‘is»feésiﬁie.énintb.deterﬁineicaiciﬁm, magnesium.'étto agrsuch,‘withOut.know-
ning:if“it,is‘combined~with;thérBicarBonate,\snifate,:etco

iin*the:samekﬁay,therBicarbonaté,,su}fate,zéﬁco«radicals:are:méasured
:without»it:being:knownthich.metalsrareicohﬁiﬂed:with:thema The :ingredients
‘are :reported usually:as parts pe:.million.ofrcaléiﬁm,.magnesinm,:éuifates,‘
‘etc, | “

Another method .of: reportlng dissolved matter .is: total: hardness ‘as
calcium: carhonate, methyl orange alkalinity:as calcium’ carbonate, - chlorlde as
‘calciumcarbonate, and sulfate as calcium carbonate.

Total hardness.is determined by use of:the “standard :soap test. Hardness
‘due ‘tocalcium:and: magneslum may . be determined: by rthe "same test. by .noting
.the mxlllllters of soap: necessary -to:give .a: false end-point, one .in. which : the
‘lather does .not:last the: necessary: five minutes, This :amount .of soapsxs,what
.the ‘calcium:requires. Further‘soap addition will:give amore. ﬁermahent‘lather,
and :this amount .of :standard: soap solution will give: total hardness. The
difference between total hardness and. na101u- hardness is the: magnesium hard-
‘ness.

mAikalinitymeis eqnivalent:toithe:bicarbonate‘radicaii(HCG;) which .is
.joined to the metals. Tf:total hardness: and alkalimity:are reported.in terms
‘of ‘calciumicarbonate, alkalinity affords-a measure of ‘the carbonate hardness

as .compared to non-carbonate hardness. JIf the total hardness (measure . of



calcium.and ‘magnesium) -is gre&tétvthanrtheralkaiinityh(measune.OfrbicaEBOn-
‘ate), “then the amount oftcalciuﬁ:anaﬂmagnesium.ﬁresentwis.mére:thanxenough?to
‘combine 'will:all :bicarbonate, :and:the difference gives-the amount of calcium
,6r‘magnesium'c0m5ine3 with“the“suifate.and/ortchiorideo 'This,‘chenguis‘hisb
-the ‘measure of :non-carbonate hardness.

A chemical: analys:s 6f water may: -also include . determxnat:ontxf1ngredlents
present “in ‘smaller:amounts, namely: silica, -iron, manganese, nitrate, organic
matter., ’ , h

‘To :sum up, the ordinary chemical analysis includes: ‘the : follow1ng “total
:hardness, calcium: hardness, magnesium: hardness, turb1d1ty, sedxment, color,
and . odoro

“The ‘standard :807 ‘control . analysis procedures will“Be‘discussed“ﬁrief19
@in . this: sectlon, but .are discussed :in .more.detail: in, Section 6.0 (Operatxon
of. Plant)

252‘iIon:Exchangef’Theory

:A:singlaunitdemineraiizing:and.degeratingrsystem“consisﬁ;offdur primary
‘tanks, plus:auxiliary tanks, arranged to operate -in ‘the : following sequence:
Zeo-Karb H, De-Acidite, Head Tank, Deaerator. !In:the 807 operation, :two
patallelAunits:of‘a Zeo-Karb H, Dé;Aciditeisequence;are“ubilized,fwith'the
‘Head ‘Tank ' and Deaeratér'being‘common‘for'Soth "This:is . done .to permit‘ébntin»
.uous operation: while : any .one . or both of a Zeo-Karb H. and/or De-Acidite iis
bexng regenerated ‘Figure .2.2-1 gives a schematic. flow diagram.of the oper-
.atlon.

Zeo-Karb H is .4 hard, :black, granular, organic .cation exchange material
tcommonly called ‘a' carbonaceous .zeolite. It .is non-siliceous and: acid.re-
sistant. Zeo-Karb'H, or the: hydrogenicycle. wh1ch’13'regenerated with.an. a01d
removes all metallic: cations :and bicarbonates, ‘thus : eliminating: hardness and
.redu01ng alka11n1ty and ;total solids. It 1s.made.by.an.exten51ve.spe01al
.treatment of coal and-is patented:bytthe Permutit :Company. Five advantagés of
Zeo-Karb H as listed by the Permutit Company are: |

1. 091y3kno&n'methoé, other‘than.distillatioﬂ,'fur:rembving:sodium

‘bicarbénate. ' »

2., Ohlylmethg&vofcwater,tpeatment“whiQhiWillzeliminéteEhardnesslahd

;simultaneously reduce alkalinity to any desired:value.

3. Only ﬁractical.method'for.remoiingtall;bicarbénateéo

7



sponding acids, viz. HCl, HpSO4 & into Hz0 & €Oy, the CO, removed by the

HoCOz .

deaerator,

ION EXCHANGE OPERATIONS
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‘4, Has.an unlimited: tolerance: for: acid water .and .will withstand the
‘attack . of acid:indefinitely.

&

75. It .is hoén-siliceous due:to.its carbon base and :is sultable for
‘softening :raw water: low.in -silica.

Dé;Aciaitewis a granuiar sfntﬁetic aliphatic. amine.resin‘and is known
either :as:an:acid: adsorbent or:as:an-anion. exchangcrn It .is regenerated using
:soda ash:and ‘will :remove .all mineral: aclds by adsorptlono It is.also patented
by -the Permutit. Companya

.The ‘reaction of ;each is as follows:

‘A. ‘Reaction of Zea-Karb H with Bicarbonates

Ca Ca
Mg [ (HCO;), +H,Z = ——> Mg Z +2H,0 +2 CO,
Na, : | Na,

Seluble “Insoluble “Insoluble

‘The :filtered feed water .containing metal cations, combined with bicarbon-
ates:and carbonates, .are .replaced by the H in the Zeo-Karb H.to form carbon
dioxide:and metal Zeo-Karb. The:carbon dioxide . is eliminated by the deaerator
‘unit. '

B. Reaction of Zeo-Karb H with Sulfates and Chlorides

Ca . ' Ca

Mg V'SG4 + H,Z —— Mg Z + BQSO{
 Na, J G, Na, 2HC1
Seluble “Insoluble ‘Insoluble ‘Soluble

‘The . filtered feed water: conta1n1ng metal: cat1ons, combined .with sulfates
~and ‘¢hlorides, :are replaced by : the H in the Zeo-Karb H to form-the 'acids and
metal Zeo-Karb., These acids :cannot be eliminated by deaeration.and so must.be
rgmovedvby.de;ac1dxz1ngvas»descrlhed.underAthe De-Acidite unit.

As mentioned previously, .chemicals are added to the water at.the filter
plant in. order to clarify it. The ‘De-Acidite effluent cannot .be greater than
0.2. gpeg (~ 1 ppm) in free chlorine:as the chlorine attacks and destroys the
Zeo-Karb H resin. Tt is. therefore: necessary:to eliminate . chlorine before the
water reaches- the units. This:is. accompllshed by addlng sodlum sulflte to: the

‘filtered water prior to its entrance -ihto:the Zeo-Karb H., The:reaction :is:as
follews:

Cl, + Na,S0, +'H,0 ——> 2NaCl + H,S0,



“The . sodiﬁm'chioride'is"changb& to: hiérochloric acidrand -sodium Zeo-Karb
.in ‘the ‘Zeo-Karb H exchanget. “The - resultlng hydrOchlorxc acld plis rthe

prev1ously formed" snlfurxc acid, is.then removed: by the :De-Acidite exchanger.

‘C. Regenération Redction of the Zeo-Karb H

Ca . ) o ; Ca -} D

Mg Z + H,S0, = —> H,Z + Mg 'S0,

Na, . : ‘Na, '
‘Insoluble :Soluble Insoluble ‘Soluble

‘The :regeneration:is a reverSé‘chemicai:reaétion,df:demiperalization:hhd
«is“illustrated:by the rabove equation. .Uponureachingfthe:ratéd:céﬁécit&.of
rthe:Zeé—KarbiH'ﬁnit, as.determinedrfromvfree.minexalVaci&ity,:thé;unitnisrcut
.oht.of:servicé,Abackq%ashed,.and:regenerate&:with:dilnte;sﬁlfuhic:acia. ‘Con-
'centrated:suifuricwécidais<dilhted.with:wateruinrthe'sulfuficsﬁcidAmakbuﬁrtank
bénd:thenvfurther'diluted:and;injécte&;into:the‘ZebéKarb~H unit by means of :a
.water: jet.- ‘The'rate . of -addition :is:controlled: by ‘means 6f 'stop: cocks to givé
a water flow of 16: gallons per minute -through:the : eJector and ‘an-inlet ‘acid
‘concentration ito.the resin .bed of: approxxmately 2% + 0..5%: sulfuric. ac1d
‘Should :the: ac;é concentration:vary - from:this the ‘water to the jet: should be
:adgusted by a 'stép.cock.

After acid addition, the Zeo-Karb H:.is rinsed free.of: the* calc1um, mag-
:nes1um, and : sodlum salts and efcess -acid and .is: ‘then: ready 'to. be- put ‘back on’
“the -line., The rinse may -be stopped when :the free. mineral : acldlty :is 10 above
normal.

D. Beactron of De-Ac;dtte with Sulfurzc and Hydrochlortc Acids

H;80, . R | [ 'H S0,
D+ gy ——> D C2Hel
- Insoluble: ‘Soluble sTaséluble

‘As the ac1d effluent :from:the Zeo-Karb H:unit-flows down: throagh: the
.un1t ~the De-Acidite. granules ‘remove :the - acids -formed : by ‘the preceding: step
by . adsorpt1on. The ‘carbon :dioxide : formed prevxously passeés through rthe
tDe-Acldite:and.xs removed by ‘the deaerator., Any-silica present also passes
Ethrough;unchsnged ‘and ‘thus ‘must -be : removed by: anothet pretreatment -if .its
‘removal .is required.

E. Regeneratton of the De-Aczdzte

‘H,80, ‘, , o 804 : | B
D Y zmel *t NajlOp.—> D+ Nay | 1, *'2'H0 +CO,
Insoluble ‘Soluble iInsoluble ‘Soluble

)



fUpén:reaching:the:rated:capaciby.of“thefunit, as determined by :the
‘methyl orange alkalinity, the unit . is removed from.the line, ‘back-washed, and
:régenerated.

' ‘The regeneration step is.a reverse chemical reaction of the demine-
raliiation:stepStas:sho@n:By.thetabove;eqnation. A 3% :s0lution . of soda-ash
,is.made:uﬁ.in:the:aikali.regenetapion'tankiand pumped:through:the:DeéAci&ite
.at capproximately 12 gallons per'minuté. The -unit is .then:rinsed, using
* Zeo-Karb :H water, to.waste until: the solu-bridge ‘reading .drops :to '8 gpg.
'Further?rinsing;isAdone.by‘recycllng.ZepuKarb,H.water through‘both the Zeo-
‘Karb H and.the De-Acidite .units.at 32 .gallons pefzminute‘until:the'soiﬁebhidge
:réading<dropsrtol};3 gpe. Figure:2;292.gives:the1rinse:curve‘for,the,BeeAcidiﬁe

Junite
2.3 Demineralization Control .Chemistry

- :A periodic.check of the methyl orange: alka11n1ty of the filtered feed
'water and:the “free: mlneral acidity of the Zeo-Karb H unit must be- made in.order
‘to.calculate :the or1g1nal expected capacity .of a freshly:regenerated unit,
.as well as to . correct ‘the expected capacity.as . the unit is being used. At
‘the present :the :makimum:capacity of .a Zeo-Karb H . is conservatively rated
,atbe,OCO.gallonstandzthe:DeéAcidite:at 120,000,ga110ns:with:évefégeyORNL
.water. : ‘

Table 2.3-1 lists expected capacities:as,&eterminedibyithe‘abOVGAmentionv
ed.metﬁylAorange.alkalinity:and free mineral:acidity determinations.,

There are six standard.control procedures:in use.in:the'807Aoperations
‘which . are: :total hardness, methyl orange:alkalinity, free mineral:acidity,
pH, solu;bridgefconductivity,.and‘resistivity. A short analysis.of:their
\meanihgfis.givenxbelow. A

Total hardness is. the measure of :calcium and ‘magnesium present :in the
‘water .and .is made : By the .standard ‘B .and .B. soap test. The 'sample: for: this
analysis .is pulled from:the Zeo-Karb H effluent and gives the: efficiency of
“the 'unit, A rise of 0.1 cc soap ‘hardness .above: the.blank»nequlres,a re-
generation. ‘

Methyl orange ‘alkalinity is . a measurement of “the : blcarbonate hardness
:and is made -by.the "standard . sulfuric acid titration with methyl orange :as
:1nd1cator° ‘A methyl orange : alkallnlty i's .taken on:both the -filtered: feed
water ‘and:the De-Acidite -effluent., This measurement on the De-Acidite effluent
ig ohe.of:théﬂthree,methods,&ictating:regeneratini.ofrthe:DeéAcidigeVunito
This measurement .on the filtered feed water, in conjunction with the free
mineral .acidity, gives an.estimated capacity of the Zeo-Kark H unit as -shown

.in Table 2.3-1.
11
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TABLE 2.3-1

Expected: Capacity of ZK .and DA Units

(These ratings are conservative and should be used for

estimating purposes only; not for determining operation.).

FILTERED WATER CAPACI.TY oF CAPACITY‘ OF
MO PLUS FMA .ZEO-KARB'H DE-ACIDITE
(ppm) (gals.) FMA (ppm) (gals.)
100 73, 500 10 337,500
102 71, 800 12 280+, 000
104 70, 400 14 240, 500°
106 69, 150 16 210, 500
108 67,900 18 - 186, 300
110: 66, 500 20- 168, 200:
112 65, 400° 22 153,000
114 64, 200° 24 141,000
116 63,100 26 130,000
118 62, 000 28 120, 400
120° 61,000 30° 112,700
122 60-,.050 32 105, 400-
124 59, 000 34 99, 300
126 58, 100° 36 93,800
i28 57,200 38 88,700

130: 56, 300 40 84,200 '
132 55, 400" 42 80, 400-
134 54, 700" 44 76,600
136. 53, 900° 46. 73, 400°
138 53, 100 48 70, 200
140 52, 200 50 67,600
142 51,600 52 65,300°
. 144 50, 900 54 62, 400
146 50-, 200 56 60, 100
148 49,600 58 58, 200-
150° 48, 800 60- 56,300
152 48,200
154 47, 600°
156. 47,000

‘13




 Free .mineral ;acidity is.ameasurement of the free mineral acid and is made
4oﬁ the Zeo-KarbHeffluent. This . test revéals the amount.of:sulfatesandch}bv
rides in‘the»faW~water»which have been converted to ﬁméeymineralvacid, A drop
of 10 ppm below normal requires a regeneration.

The .estimated .capacity .of Zea-Karb.and De Acidite | units atre calcu-
lated from the methyl orange. alkalinity and free mineral. a01d1ty analyses_
The.capac1ty of ‘the Zeo-Karb :is dependent .on:the ‘total .of .methyl orange
:51ka1inity plus:the free .mineral .acidity. .The sum of: these analyses .is the
‘relative:total metallic:ion content of ‘the -feed water Whlch 1s the determining
.factor:in obtaining:the processing: cap301ty of the ZK resin, ‘The:free. mineral
zacxdlty analysls determines the: capa01ty of the De-Acidite . resin:bécause. only
‘the: acids: 1nd1cated by this ‘analysis are adsorbed: 1n .the De-Acidite . resin.

pPH is a measure of:the H ion: concentration.in.a.solution:and is measured
.in- this case on:the De-Acidite effluent. The pH . of good qnalxty demineralized
,water'ié Between'4“5 and . 4’70 ‘A drop in pH. 1nd1cates an.increase .in: H 16n
‘concentration rand : suggeats the posslb1l1ty that ;the De-Acidite .unit .is :in
Aneed of regeneration. A . rise .in pH 'shows 'a decrease:in H ion concentration
or :an:increased. blcarbonate'cbncentratlon,“and.ln.whlch case the Zeo-Karb H
unit may:be in need of: regeneration, ‘

‘Solu-bridge conductivity is read on: the De Acidite -effluent and is . a
pefmanentslnstallatlon.on.the.llne.to the demlnprallzed,waterAhead.tank. The
obératiqntrahgexis»0.253= 6945:gpgAand should it .rise to 0:5,xthe:Dé-Acidité
‘unit . may require.regeneration. ‘A more detailed“description.oftthis:instrumént
.is:included under "Instrumentat1on,” Section 5, of th1s report.

The ‘resistance of the deaerated water. is taken. off:the down stream. szdg
.of:the,boostarApumpiandﬁls.measured:andArecordad.as,ohms.r031stancau A
.specific resistivity. of 100,000.ohms biﬁs;is:desire&~frbmAthetunits:hndresuits,
*in.an.average . deaerated resistance of:lGO,OOOic“SOGEOOQ_Ohms. iIn:sammarizing,
ithe:énaiyticallcontrol‘spécificationsrfbr"the1units:thatxindiéate:pegenérahion
1S necessary, are: o

For .the Zeo-Karb H because it means the “breakthrough“ of: bas:c metal
.ionsg. ' _

1. A drop.of 10 ppm below: normal free. minerai:acidityo'

.Zf ‘A rise of 0. 1 ce (2. drops) soap hardness.

3. ‘A rise in pH above 4.7.

1FO?.the’DeeAcxdtte1because:1timeans:the~Wbreakchrough“.of:t£e:strOng,acid

v-lo A drop in methyl Orange:alkalinity:from 6-7 to 4.
2, :A.rise in. solu-bridge conductivity to 0.5,
3, A drop.in pH below 4:5.

14



300‘GENEBALEAREAZLAYOUT

3.1 ‘BuildingiLocation and Description

‘Building: 807 a'fourwstcry Building with ‘two one<story.wings on:the :north
‘and 'south : s1dea, is constructed of steel IT beams and:six.inch drop*sxd1ng.
‘The -ground :floor :is of poured concrete with. the rthen :remaining :floors “being
‘wood .serviced.by. metai‘stairwayso An-éntrance is:located .in:each- w1ng with an
remergency:exit:from:thée third floor:by means of an. exterior: sta1rwayo <F1gure
3,1-1 glves.the,general.area layout.of~bu11d1ng.807;wlth.respect.to.the'sure
.tounding -buildings. |

“Two Permutit .Water Demlnera11z1ng Units, piped:to. operate in parailel
falong with: the major portxon of their auxiliary: equlpment are located on: the
.ground: floot. A small Operatlons D1v1szon<Laboratory is -located on:the -second
floor. -A:lunch: room for personnel .is located in.a single room on:the third
‘floof. .The -fourth floor houses -the deaerator, with :its control. instruments,
and ‘the .demineralized water head tank. Figure 3.1-2 is an elévation: view of
‘the: bu11d1ng giving. location of deaerator:and head tank. Figure 3.1-3 shows a

plan view.of ‘the main floor with the relative.location of 'the major equipment,
‘3.2 Demineralizing Equipnent Flowsheet

tA‘comﬁiete?nginefalizﬁng Plant Flewsheet:is given in Fig. 3.2-1. 'This
flowsheet is:relative.only:in:its vertical:aspéct, The: listing.of the valves

‘are in.ac¢cord with.the operational .instructions, Section 6.0.
3.3 Demineralized Water Distribution Systen

aFigunei3£1=1fsﬁows‘the:distriﬁutiOnAof‘deminefalized:water:to:the'vanibus
‘buildings :serviced as well :as avalving cross- tie‘arrangement‘lbcatéduin‘ﬁuild-
-ing 105. 'With this: arrangement, demineralized ‘water: to Bulldlngs 105 .and .205
‘may :be taken :from:either of :the outlet .lines: leavlng 807. ALl piping is. of
‘stainless steel,

15
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‘4.0 EQUIPMENT

'?Thef%duiﬁméﬂtsuéedxip?Bﬁildin@%QO?}%or:wéter:démineralization'may‘be
‘listed under: three'hea&ingé (1) "Ibh Eichangers (2) Deaerator, (3) Dlstrz-
‘bution. “The - fuhction, - deacr:ptxon, and . operatlon of :each .of:the “three. gronps,
‘along: with: ‘their. auxxllary piéces of requipment, 'is given . in:this ‘section,
‘Actual’ operating. procedure for :the :water .demineralization. plant is. 1nc1uded
undef :Section 6.0.

<Fprvthe:convenience4of:the:readgh, an outline of -equipment:is given below:

4.1, &Iénzkkchangers:and Auxiliary Equipment
io ‘The PermutitiJon Exchange Units
‘2, Multiport:Valves .
3. Dilute Acid. Make-Up “Tank
4. ;Strong Acid Head Tank . .
‘5., Strong:Acid Measuring Crock
6. ‘Alkali‘Make-Up.Tank.

‘Z. ?nghtnzn‘?ortable Mixet
8. Weinman:Unipump.
9. Sodium Sulfite Make:Up Tank.
10.  Milton Roy. Proportionating Pump
11. Demineralized Water Head Tank
4.2, fVEcuum:DeaerétOrJénd,Anxiliary;Equipment

i. Vacuum Deaerator
:2, iIngersoll-Rand Steam. Jet Egectors
3. ‘Diréct-Contact Heat Exchangers
‘4, Double Pass Tube Heat. Exchanger
5, ‘Durco-Centrifugal Pump

4.3, Distribution: Eq01pment
1. “Weil: ngh ‘Head. Pump
‘2. 'Durco Booster Pump

‘3. 'Chémical Head Tank
‘f4. Proportibneer ! Inc’ Simplex: AdJust-O Feeder Pump

‘4.1 Ton Exchangers:and ;Auxi.iiar‘y iEﬁuipmeixt

Operation of (the demineralizing plant:centers about:the ion exchangers
:with:all other equipment:and instrumentation:acting:in.an auxiliary:capacity.
“The function and: chemistry of 'the xion: exchangers ‘are -given :in: deta1l in Sec-

tién:2.0 and their operation:is given .in Section 6.0.
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-'Two;dublicate paraliel:demihéralizing:units:arewemployed,4eéchtc6nsisxihg
of the following:

:~-48 :in. :diameter:by 8 ft vertical: Zeo Karb H. softener-unit
‘= strong:acid measuring:crock

t= 54 :in, diameter by:30:in. dilute:acid; ‘tank.

:="36in, .diameter by 6. ft 0 .in.- vertical De-Acidite anit
:-448*iﬁa‘diameter by 30 :in, alkali:tank

et b ek

‘The Zeo-Karb H Unit is a 48 -in. d:ameter by 8 ft 0 in. vertical cast
.dren: shel].w1th hard rubber :lining, ‘Tt:is. supported by four: Jack legs:for lével-
:1ng<purposes. The ‘acid: regeneration: distributor :is:constructed of- hard rubber
pipe and ektends downward ‘to.within 6 .inches of the. Zeolite: bed. ‘The water
.inlet:and effluént: lines:are 2 1/2 in. wrought iron rubber lined. plpe with ‘a:
:bronze distributor on:the inlet :line :which .extends downward :to within:2 ft
10 in. of the: bed The Zeolite -hed. depth is: 4 -ft 3 in. '

The Dé-A¢idite Unit .is 'a 36 ih., diameter by 6 :ft 0 in, vert1cal cast
s«iroﬁ:shcll:thh:hardtrubber :lining. ‘It:is supportedby four: jack legs:for lével-
:ing purposes. ‘The :water:inlet:and ‘effluent:lines:are:2-1/2.in. -wrought siron
with.rubber:lining., The Dé-Acidite bed.depth:is 28 .in.

Max1mum recommended ‘flow rate . through both:units during:seftening: 13 40
‘gallons per minute, Decreasing the: flow to less ‘than. 25 gpm:results:in ponx
water due to. the increased hold- -up:time . of ‘the water:in .the units cau51ng.the
'Jwater ‘to pick . up.a brown color:(sour). GIﬁcreasing’the'flow'too much :above
40 . gpm results .in poor water due to insufficient contacting:time between water
.and :resin rbed. The.equlpment.flowsheet for one:set.of the units:is:given:.in
Fig.: 4.1-1.

The zeolite beds are supported at the -bottom of ‘the :units: by a gravel
‘bed ‘consisting of ‘three gradient :size layers. Figure.9.1-1 shows :the :bed
:loading for each unit. ' A o

A manually. operated Multiport Valve is.used on each unit  for routing rthe
:solutlons to :the : exchangersa The :valve icontains a slotted :slide assembly
which: select1Vely routes :the incoming:solutionsinto: the'e&chahger through
:the proper :line, replac:ng a large number .of manually. operated conventional
valves. Figure 4,1-2 gives ‘the - cross- sectlonal and. plan views of :the- multz-
.port’valveo With the pointer:setting at:softén, -the: 1ncom1ng filtered water
passes through :the valve, into the feed:line to:the: top of ! the exchangers,
“through the - exchanger and out ‘the effluent :line :at:the: bottom, through :the
‘valve and ‘to.either “the next: unit . or: ‘the -head ‘tank, In like: manner ‘the posi-
‘tions of - Brlne, Rinse, -and Wash routes the ‘solutiéns: throughthecuHTQspondxng
correct . lines. :
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A Dii&te:Acid'MakéJUbfTahk:is.brbmi&edrf&r:mékg-ub of#thetdilbte:énlfuric
:écid‘usedrfor:fegeneration.of:the Zeo-Karb H“exchaﬁéet. The -tank :is:a 54 in.
diameter :by 30 :in. vertical lead-lined cast .iron:tank with:a 2 .in, thick wood
‘covet., ‘Agitatien:is provided"ﬁy.means bfa~Lea&?coiliéirrspérgerpat:the:bOttom
.6f the tank.

A‘StrbngtA%id'Héad”Tdnk:fbrihoiaing.ub<to 400 pounds .of :concentrated
sulfuric acid :is located inythe:ceilihg.ofrthetmain:flooi. “The “tank -is . a
94 .in. by 24 -in. "standard .steel tank, .The acid .is transferred:from:carboys
?to'thé'tank:by:vacuumiandtfloWs.fkomrthe'headrtank?to:the:measunihg:crbpkrﬁy
gravity. ' : 4 |

A, Strong Acid Measuring Crack .is prov1ded directly. above the :make-up
tank;for.measurlng,the'volumeAoftconcentrated:sulfurlc.a01dAne¢essaryzfor one
:regeneration, ‘The crock is.a lead.lined . cast iron vessel 14 -in. OD. by 8 in.
‘high holding 103 lbs of acid. The concentrated: acid:is: dropped by : grav1ty “from
“the -head ‘tank :to.the: crock, .where rthe: a01d is measured, and: thenidropped.to
rthe<make<upvtank°» '

The dilate acid is :injected into:the Zeo-Karb:H unit.by means of:a Water
"J%t:Efécton, 'Water:to;the:éjéctbr.is:set:By.a~stopcock:so,astto,givé‘a 2% -
acid concentration:entering’ the unit, I

:Ah;AlkalirM@kéJUﬁdenk;is provide&:for:make~up.qf'3’3%‘sodium;car56néﬁe.
‘solution used: for. regeneration of the De- Acidite unit. The “tank:is a 48 -in.
diameter : by 30 .in. vertical cast.iron open-top:tank. Agitation'is brbvi&ed xby;
A L;ghtnzn Portable Mixer, model S, clamp mounted :with:a 30 .in. long @shaft
and :2-4 :in, diameter propellors. ‘Tt .is powered by a 1/3 ‘hp, 1 725Arpm, 110
*volt, 1 phase, 60 cycle, open: induction motor. A centrifugal pump is provided
‘for pumpingthe soda ash solution . through the De»Acnht.e unit.or:recycling: rinse
‘water. This pump is .a Weinman Unnpump, type 1- 1/4 K-1-4 with 1- 1/2 ia.
% 1- 1/4"in, suction discharge: openings:and . an operating capacity of 35 gpm: flow
:aga:nst 125 psi pressuré, ‘It is. driven.by a 1 hp, 1?25.rpm,,440 volt, 3 phase
60 cycle Master Electric. splash proof induction motor,,

‘The Sodium :Sulfite Make- Up Tank:for preparation 6f a 0. 3% solut1on dn -a
"30 :in, diameter :by 24 in. vertical icast- 1ron rubber -lined “tank using :manual
cagitation. “The: sodium sulfite soiﬁtibn :is added to . the filtered water by
means .of .a Milton Roy Proporttonatzng Pump. The pump is . a plast:c postive
displacement piston pump, Model MDI-14-25P, containing dual:ball’check: valves
on :both the:suction:and:discharge :sides.of: the piston with.a maximum:capacity

of 3 . gph:at.a discharge pressure of ‘50 psi. Pumping ‘rate may -be varied from
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:zero:tOrfuli:caﬁacityxby.vérying:the:strokeuiéngthg 3It;is.dri%én.by.a;l/ﬁ‘hp,
type KH, 1 phasé, 60:cycle, 110 v ‘General Eléctric . gear motor. ‘Figure.4.1:3
shows the pump. '

‘A Demineralizéd Water ‘Head ‘Tank is .located on “the ‘fourth: floor of the
‘building:te prov1de storage *for: dem:neralxzed water and “to furnish’ head pres-
‘sure: for ‘the service. bu11d1ngs. “The “tank - isg: ‘constructed of 3/16 in, . staznless
steel .with: horzzontal bands and .vertical . angle .irons: for . relnforcement of the
'sides. Water inlet 'is: through a 4 in. rubber lined pipe:at: the top. ‘A stain-
less: steel cover, welded to the - 31des, is provzded with a manhole: for‘lnspectlon
‘and '‘cleaning . of “the: tank F1gure 4.1-4 illustrates -the :head:tank, ‘Water
~level +is vindicated by .a mercury well manometer: located on the ‘main floor.
Overflowing: the tank :is prevented by means .of 'a:cut-off: float valve in -the
vinlet : line,

4.2 .VécuumtﬂeherétOrtén&rAuijligryiEqnipment

ﬁA'Vdcuuu,DeaeratOruis.ﬁiovidednin.the‘demingralized>pr00essrfbtiiembval
of gases, primarily carbon . dioxide :formed pre%iously:byrtherahtiogiaf.the
Zea-Karb Hnexchbnger«orrthe:water:soluble:ain,rfrbmfthe'watet, ‘The deaerator
vis:located 35 :ft above .the :main floor «in. order'to'prévi&e*éufficieﬂt:heighb
“for:the: baro-etrxc leg, to -insure :a positive -siction on:the head of:all. pumps,
‘and ‘to prevent any air:infiltration :into:the :system while operating:at maximum
fvacuum. "The :deaerator ¥sa3 ft 0 in. hy 14 ft 1- 1/2. 1nostandarddeaeratorM1th
‘a:rubber : lining: to‘lnsure agalnst ‘contaminating the demlnerallzed water, and
with.a minimum: capac1ty of 100. gpm. Tt ds. equlpped with a. staggered slatted
:wooden.traynstack,and.a<dlstr1but10n plate‘forglncreasedvcontact1ngAsurface
rbetﬁeen?thetrisihgvsteém:gnd:falling:waten. A vent:condensen,'ibcate& at the
‘top.of:the,dééeraton,eincneases"theicapacity,ofrthe;ejectbrstﬁy,cohdénsing
fsomeof"the'vapoh, Figure '4.2-1. shOWS'tBé‘deaerator,"éjectors,’and condensers.,
. Vacuum.deaeration:is. accompllshed by reducing: ‘the : absolute pressure :with-
'in.the deaerator: by means .of ‘the :steam-jet rejectors. The“reducedApresaure
rioﬁefs.the'temperature at which water boils driving. off"the‘hon‘condensihlé
‘gases. The sinsoluble gases . are removed: bhrough the ‘vent: condenaer by means
"0f the steam: ejectors..
o These Steam ‘Jet Ejectors 'are a simple:form of vacuum.pump!utiiizing:the
‘éjector action.of a high:velbcit§Ajettofrsteam."Thérejéctnr3c6nsistéqéssénbi-

‘ally . of :a nozzle .discharging a jet . of steam:across a suction:chamber and

25



UNCLASSIFIED

Gasket.

=
- //,/N //
mmm 7/ GJMM%/,/V
38 ( »‘/ LN / ///
A‘Aw“ // /UA//AZU Uﬁﬂv
/A o //////. //W/%
{ \ N
\ mw,, // AN //
SERNERRRNRY
4 // /N/,/ / N\ ///
AN W ,////%/, /y ///// //
Serta] e
ONRNN et
N

Dwg. Q464
Figure 4.1-3

PUMP

——

———

PROPORTIONATING

ROY

MILTON

URCLASSIFIED



UNCLASSIFIED Dwg. 9465

Figure 4.1-4
Liquid Level
Manometer Lines :

Demineralized Float Controlled Valve Flanged Opening
Water TT
T
verflow l :
2N
() .

Float—"/=

L—Reinforcing Angles
Reinforcing Bands\

LR T S RURIRPIEI By SRS ————— e Wy e ———————— U S R " POy [ ——————————— (WS SSR PN (RPN ———

:llut}.et

DEMINERALIZED WATER HEAD TANK

Drain Valve

-2 7- UNCLASSIF IED




UNCLASSTFIED

Demineralized
Water in

Vent
Conden-
ser

— e e m— e

—Digstributors

S—Wood Traps

4~ Vacuum Deaerator

Ejector

|

lLevel-Trol

Booster
Pump

Thermpmeter

Tem

Dwg. 9466
Figure 4.2-1

Booster /Intercondenser

First Stage Ejector
Intercondenser

Second Stage
Ejector

erature
Controller

tean J

N
LS

rngulb

L% Y
SN

ecirculating
Pump

Heat Exchanger/’

Trap

VACUUM

) |
f = | \

Hot Well”l

Drain

DEAERATOR

-28-

UNCLASSIFIED



[ 3

through .a venturi- shaped . diffusion . or: compressor :tube, The: gases . being

'evacuated _enter the : eJector suction, -entrained :by:the .steam; . andaredxscharged
'through the:throat. .- The ;booster - .ejéctor and ‘the :first stageegectordlscharges

.ara «cooled by means of ‘a dlrect contact heat. -exchanger. ‘The 'second 'stage

eJector d1scharges dlrechly 1nto a hot wall. Figure 4.2-2 shdws~the¢eject6r-

- condenser. syscem for. the. deaeratora

A . Dirédet- Contact Heat. Exchanger or conaenser,,cénsisbs of ‘a chamber
for mixing: the . 1ncom1ng steam dlscharge from. the. ‘ejectors and- cool1ng water,

The steam-water mixture is dralned through a. barometric :leg to. the. hot ‘well,

. The - -air - and non-condensible vapors are . removed by the ‘mext. stage.

Operatlng instructions for the: egector system are contained in Section

.. 6.0. ‘A:few points of interest on operat1on,.1nstallat10ns, ete., are included

‘here.
1. Prevent dirt in-the :steam:from reaching:the :ejector nozzle.,
2. Oﬁeratevinftheﬁsﬁecifiedusteamzpreasure*range;

l3. .Use dry'steam, as water in the ;steam wlllerode the nozzles
.and-water. slugs will ‘cause unstable operation.

A Double Pass Tube Heat Exchanger, located on. the main floor, .is pro-

vided ‘to maintain-the temperature in. the deaerator. This.isaccomplished by

-recirculating deaerated water from beneath.the tray stack.ofthe deaerator

through ‘the 'steam heated: exchanger>back to the deaerator. The outlet temper-

-ature 'is controlled by an.air operated diaphragm valve: througha Brown:Elec-

“tronik. Recording. Conbrollzng Potentiometer. The exchanger 18 a forced feed
double pass stainless. steel: tube . exchanger with stainless clad steel heads
‘and' a carbon.steel shell, Flgure ‘4,2-3 shows the ‘heat exchanger,

A Durco Centrtfugal Punp withdraws . the .water from ‘the deaefator ‘at

‘approximately 75 gpm- for: rec1rculat1ng through the heat*exchanger. This is

a Duriron Company Model 40, Series. 4 /MDP-Z, cgize. 2. A, X 1 1/2. in. ‘single

-suction, closed 1mpe11er centrlfugal pump made of Durcé KA 25 'MO'metal.

It has.a maximum ‘capacity of 100 gpm aga;nst a 30 ft head. It is

' driven: by a2 hp, 440 v, 2.phase, 60.cycle, 1800 rpm,(synchronous ‘continuous
~duty, 40°C temperature 'rise,. normal‘startxug current .open, horizontal sleeve

:bearzng, ‘squirrel ‘cage General Electric induction motor.

The - recxrculated,.heabed, ‘éind dederated. water returns 'to the 'storage

‘compartment .of . the -deaerator.where . part of . the absorbed heat :evolves as

-steam. This steam passes upward ‘through the wood -tray ‘stack counter-current
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‘to the flow of. water, further treatlng ‘the. water and scrubbing ‘away non-con-

‘densible. gases.

. Water.-level in. the. deaeratorlls mazntaxned through a float valve, Fisher

Level-Trol, and ‘air operated dlaphrmgmvalve 11nkage. The d1aphragmva1ve 1is

located in. the llne ‘from the. head. tank ito the.deaerator.. Descr1p;10n.of‘the

‘above. instruments are 3ncluded in Section ‘5, 05

. 4.3 Distribution Equipment

Demineralized“watér,distribution.ffom;Buiiding=807ds'éccomp1ishe&"hhraugh

‘stainless steel transfer .lines by either thead préssure from:the storage tank
or pump pressure.. The.rate ofJflow,and»integratéd=£Io§~arefrecdrded,0n
:individual Bailey f10wfmetersn:VDchriﬁtion of»the*BaileyEmetersware‘include&
'in Section 5.3 of.this manuaio '

A H;gh ‘Head Pump for giving:water pressune of 400 psi is -located on -the
main floor., It .is. a EM Weil centrifugal :2.:in. X 2- 1/2 in, two stage ‘enclosed
1mpeller, horizontal splltcase, ball . bearing. pump. constructed of stainless
‘steel. Casing .and. 1nternal parts are. designed "for. water.pressure‘of.400~931,
and ‘to deliver 100.gpm of water against 810 ft ‘head. The ‘drive ‘motor. . 1s a
60 hp, 440 - 'v,, 3 phase, 60 cycle, 3600 rpm, continuous duty with 40°C temperature

‘rise, normal torque, normal starting current, open.ball bearing squirrel cage

‘General Electric induction. 'motor.

A Durco Booster Pump, located on the main floor, is for normal di#tri»
bution - ‘to Bulldxng 205 165 and 101. The pump rsuction is connected so that
water ‘may be pnmped dxrectly from the. deaerator, ‘the ‘head ‘tank, or the units.
In case of failure of this. pump, the. pump ‘may be.by-passed :and head tank
pressure utlllzed ‘The sp801flcac10ns for: the ‘Booster pump are the same as
those for the. deaerator pump igiven :in. Sect1on ‘4,2 under Durco cenbrlfugal
pump.

"The Pile Mock -up. receives water throughua2 in, stainless steel:lineutili-

x‘ingahead‘tank,pressureo ‘Due ito. a continuously changing liquid level «in the

‘head :tank, 'flow ‘to the Mock-up may vary.

fkree Chemicdl‘Head’Tdnks are located on.:the :main floor of Building 807

ifor the purpose of holdlng solutions of sodium dichromate and sodium: hydrox1de

‘for addition to the dem:nerallzed water going to.the Pile Mock-up. The tanks
are allwelded totally erclosed, 18 in, :diameter by’ 48:in, vertical steel: and/or
‘stainless steel tanks: setting 42.in. off the floor and: supported :by 1- 1/2 “in,
X 1l 1/2 in, angle iron-legs. .Chemical addition-is throughia-funnel 'at ‘the: top of
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the”tank, the‘séiutionS~haviné'beeh érevioule'made‘uﬁ*in a. MdkeJUﬁ Tank.in the
‘second. floor laboratory. Dzscharge is through the bottom into the suction
‘side of the chemical addition, pumps. One of the 'two. stainless steel ‘tanks . 1S,
for thesodium.: dxchromate, the other act1ng as:aspare, while the. steel tank :is
for the sodium: hydrox1dee Slght glasses are :mounted -in front for indication
of solution level .in the. ‘tank, Flow - from. the -tanks is shown .in Figure=3$2-lg

‘Three Proporttoneer Inco Szmplex Ad}ustuo Fee&er Pamps ar¢3cdnnéctéd
‘to the dzscharge of . the chemical make-up tanks : for pump1ng the ‘solutions into
‘the Mock-up feed:water. Thepumpsarep051t1ved1splacementplston 5/8: 1nuxl A
with a capacity of 3 'S gph at 48 strokes per ‘minute aga1nst 500 1bs pressure.
Each is driven by a 1/4. hp, 1 phase, 60 cycle, 110 v, 40°C temperature ‘rise,
‘normal - startlng ‘current open. .General Electric constant’ Speed motor - through ‘a
~speed reducer. operatxng ‘an -eccentric. cam dr1v1ng dévice, The two for pumping
‘sodium dichromate have stainless steel cycllnders and. trim: w1th 1/4 Any ‘built
in check valves. The one for pumping sodium hydroxide iis of the 'same size but
of steel.
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5,0 INSTRUMENTATION

‘The 1ns£ruments descrlbed are classified as to.the three main divisions
of - equlpment they service: (1) Ton. Exchangers, (2)Deaerator (3) Distribution.

A list of the “instruments is given below:
SS;LqifonsﬁkehangérsSInstrumentation

Y. Trident Crest Meter
(Neptune Meter. Co.)

ﬁa hPeﬁmutit,ﬁate,of Flpw‘Indiéator
(The Permutit Company)

’30‘TybeLC36QBaileyfFlﬁid;Memer
~(Bailey Meter. Company)

4. Micromax pﬂfﬁég6r3e$
~(£eeds‘Nurthruﬁ*Combany)

'fSy ‘Model M Beckman pH Meter
_ g(Natxonal Technical Laboratorles)
6. SoluaBrxdge«Conmroller
(Industrial TInstruments, Inc.)
ﬂin ,Mqaelyﬂﬂei’Condéctivity'Bridge
;(Induatrialﬁlnstrumen&sgEInca)

é, Burettes
© ..(Betz. Company)

9. Mercury,Well,Manbmeter\

iﬁo 'HeaéiTankﬁLevel,Direct Acting;ﬂutoff‘Vaive

5.2 Deaerator . Instrumentation .
1. Ekte:ﬁéi:Fioéi Gauge
‘ ‘(Fisher Governor Company)

2. TFisher’ Level =Trol.
(Fisher Governor Company)

3. Brown Circular. Chart Electronik Potentiometer Pyrometer
(Brown Instrument - Company)

'4n 'Azr Operated Dlaphragm Vaive
(Fisher Governor. Company)
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5, Taylor Fulscope Becordlng Controller for. Deaerator
(Taylor Instrument Company)

Sq Taylor Motosteel Evenactor Valve ' o -
(Taylor ‘Instrument. Company)

o Manometer
+(Bailey: Meter Company)

5;3~IDistributién?Inétrumentation
1. Mlcromax pH Contlnuous Recorder ‘Controller

{Leeds 'and Northrup Company)

2. ‘Micromax. Four-point pH Recorder
"~ i(Leeds.and Northrup Company)

3. Micromax Four- poxnt ConductlvityARécor&er
(Leeds iand Northrup Company)

4. Type C36. Bailey Fluid. Meter
(Bailey Meter Company)

5. QC”*Tube Bourdon Pressure-Vacuum ‘Gauges
BNE ¢ 1 15 S _‘Gauge Company)

6a Wallace and: Tlerman Dlrect Feed Ammoniaters
‘(Wallace and Tierman Company, Inc.)

1; apr'Wabgr;Connrol Mercoid:Switch Type 123-156
‘(Meérecoid Corporation)

5.1 . Ton Exchangers Instrumentation

The :instruments used in conjunction with :the exchangers :are for measuring

féﬁdrcbntrollingfthe quality and quantity,ofwwatér produced.

*The”Trideﬂt.Cregt Meters méasurefthe«vplume.of»the*incominéﬂfilteredffeed.

‘water to the :Zeo-Karb H .exchanger. ‘The‘meter\furnishesxarfIOWvmeagurement‘as

well ias ‘an.integrated total :volume measurement. The flow méasuremént :is used -

to check -flows during. brine, rinse, wash, and :softening,  The integrator:fur-

;nishessexpec;ed‘run‘datasforrboth1thetZe64KarB‘HAand~thenDe-£ciéite units as

well as a monthly inventory check on water used. fFigure'E;iil shows the

‘Trident icrest meter.

A Perauttt Rate of Flow Indicator is locaced on rthe dascharge'sxde of the

~alkali pump. "The indicator. operates by the pressure drop 'across an orifice

1nstalled in -the recycling ‘rinse line .and .indicates the.rinse rate for the

-De-Acidite bed : durlng one. step of. the regeneration. The,lndzcaton, consisting
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of ‘two diaphragms, transmits. the. pressurewdrppﬁacrosSfthe orifice .to an:arm

which is. callbrated to read :in . gpm«: Figure 5.1-2 gives,a.pictoriai,ﬁiagram

of.: the ‘hook-up.

A Bailey Fluid Meter for recordxngarate of flow: and total volume of de-

‘mineralized water from the :units is. located on : the ‘main floor. A check. be-

tween this meter . and the ‘crest.meter -indicates. the ; eff1c1ency of ‘the ‘units,

Description of. the Balley meter is dincluded runder 5 3. )
‘A Micromax pH Reécorder, located on. the ‘main floor, is used for .a contin-
uous . record of. the pH of the ‘water. leav1ng ‘the units., This.instrument is

used in. conJunchlon with. the ‘Beckman pH meter.. Descr1pt1oa of the Mlcromax

‘is included undeér '5.3. ‘'As explalned under Section 2.0, periodic. checks are

made of the filtered water to the units, demineralized water to. the ‘head tank,

.and 'deaerated -water from the deaerator. These ‘checks 'are made using the

‘following instruments,

A Model M Beckman pH Meter is used 'to measure.the pH of water feaving

‘the 'units or leaving the head tank, It is used .in. conjunction with the four

point Micromax PH recorder 'and 'acts as a check for the recorder.

PH is. a measure of the H' ion concentrationm:in a solution,:the‘concen-

‘tration of whlch may vary- from one ‘gram.; equxvalent of disassociated ions per

:liter, to. less. than' one. m11110n-m11110ntho Thls,resu1t31n fractions which may

be expressed ‘as. powers of ten, e.g., = 10 , 0.1:F 10';,.etc. The negative

‘exponent is.'the logarithm ofxpheqreczprocal ofxa given concentration -(or the

‘negative ‘exponent), -so that :an HY .ion concentration of 0.1 'is expressed as pH

of 1. A‘one=nprma1*solutioniof>hy&roch16ric acid approaches a one gram-equiv-

alent of disassociated H* dons .giving.a pH approaching’d. ‘A one normal

‘solution of sodium hydroxide ‘approaches -a. one million-millionth of :a gram

4equ1valent of. dlsassoc1ated ‘H* ions giving a pH approaching 14. Pure ‘water
‘gives :a pH of 7.

For .an .aqueous solution, therefore, it may be :said that an acid is a sub-

stance capable of :supplying H* ions to.the solution-and a base is-a substance

“capable of supplying very. few B ions or:suppl§ing;bhe'electro~negative‘dﬂ;
~ion., Thus, pH affords'a method measuring.i.a solution’s acidity or alkalinity.

‘A pH meter measures the difference of potential between two electrodes

rfsubmerged*in the ‘test solution. One of the electrodes assumes the potential
tdependent iupon.. the PH of the solution while the other electrode assumes ‘a

constant potent1al. The meter utilized ‘a potentiometer to measure the poten-

'gial difference, the potentiometer scale being calibrated to read dxrecbly in

'PH. Discussion.of the potentiometer is given ‘under."The Solu-Bridge Controller™

and :"The Brown Circular. Chart Electronik,Ponehtiometer‘P&romehen,“
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Figure 5.1<3 is a pictorial view.of ‘the Beéckman pH meter. Operation of

vit .is- given:as follows:

. " With the selector switch in off bbsition, aéjust ﬁoinner to read

-7 usingthe: adjusting: screw.
. 2. ‘Leaving the. push ‘button :in. the up. position, turn- selector switch

“to on-and-allow to warm,

3. Turn- selector switch to ? 14 . range ‘and ' adjust meter to read 7 us-
ing the ampllfler control knob

4, 'Turn:selector switch to 0-7 range iand adjustvto’read“?:usingwthe
‘standard knob, |

5. ‘Immerse electrode 1na;buffer ‘solution of known pH -and. press push
.button.

6. AdJust meter to this reading using: the AP knob.

1, ‘Clean the electrode land immerse -in test .solution.

8.. Press button and. read PH -from scalé. Should the needle go off

‘dcale, switch to other scale.

The ‘Solu-Bridge Controller, ﬁE-E&9~is a modified Wheatstone :bridge with
‘cathode iray tube ‘as.a null :indicatof. !In. conjunction with the ‘measurement
‘circuit ‘this 'solu- bridge'controller has a self-incorporated vacuumitube relay
‘circuit . operat:ng .on . the unbalance of the: brzdge to.accurate a 110 v a-c
curreat of up to ‘two amperes for operating a warning signal when the -ion
concentration exceeds.: ‘the point .at which the indicator irests on thead1ala
There are . two. sets of solu- .bridge icontrollers on :each. demlnerallzlng unit,
one on the De-Acidite effluent :and .one on the .demineralized water line to the
vstoragezbank. ‘In regenerating .a De-Acidite unit, rinsing -is ‘domne 'using ithe
'solu<bridge controller on the De-Acidite effluent..line until .a predetermined
.reading .is: reached. When the units are on the :line to thelstorage“tank,thé
fsolunbridgewcontroller énrthevstorageﬂtanktfeed*line'is used ‘to check the
‘water.  However, in. this 'case either of :the controllers. could be used, it
only ‘the 'solu- brldgeiznatrument in. the 'line 'to “the head. tank has the alarm
lnmlts‘clgcu1t¢.,Flgure 5.1-4 gives a schematic hook-up diagram for -a solu-
,bniége*controlier.'

Figure ‘5. 1-5 gives.a. schematic diagram .of.a Wheatstone :bridge circuit
‘as used in ‘the 'solu- bridge icontroller. The.icircuit 1ncludesw(1) an-unknown
‘resistance . betwaen the relectrodes . of ‘the 'conductivity cell, (2). standard
_‘resistance :which is.wirewound rfor manual ‘temperature compensation, «(3) .and | (4)

't he . ‘wirewound .end ‘resistors. and ‘slidewire constituting: ‘the variable ratio
arms.,

i

-39



UNCLASSIFTIED , - : Dwg. 9471
Figure 5.1-4 & ~6

[ ) Null Indicator
ors

Switoh-———-—-—-...\@
On

2.1

34{% 40.,9 Temperature °F

M 10 A 18.TM

0

\\_

Conductivity
Cell

SOLU-BRIDGE CONTROLLER
RE-E 4

Bridge Supply } Figure §.1-5

Electronic Amplifier and
Motor Control

Bridge Supply

WHEATSTONE BRIDGE CIRCUTIT

-40-

UNCLASSTRTED



A Model RC- 1 Condiictivity Brldge 'is used ito measure ‘the: con&uct1v1ty of
demineralized. water ‘to. the head tank: and of ithe water. leav1ng the bu1ld1ng.

‘The . conduct1v1ty brldge is an. adaptlon of ithe. Wheatstone:brldge with
a- cathodearay tube : as a. pull. 1nd1cator. Model.RCG-1. operates directly ‘from
the power line .and -is. completely self~conta1ned The«reszstance measurements
‘are made by means of :an ‘a- C. btldge with a source voltage of.less than :three
‘volts obtalned from a step -down transformer.

Two adJustments .are requxred for “the measurement of any. measured ‘re-
‘sistance between2 to 2, 500 mm ohms,- The main control drives a potent1ometer
which" changes ‘the ‘ratio in the arms of ‘the bridge. 4A‘muitiblier,sﬁitch:is
prov1ded 'to change the reading on the calibrated dial by factors of ten,

To. place in operation insert the:line. ‘cord plug :in the power line re-
ceptacle, -snap toggle . switch to on position, and ;allow one minute :for- ‘tubes
‘to.heat. The line cord is a three-pronged plug providing'a .ground, ~and
‘neiyherzterminalAofathescénduotimity‘call.orwresistor,under#measurementris
grounded. 'The 'metal water container -is placed on ‘a dry paﬁend If this paper
‘is .wet an& permxts the :water, resistor under ‘measurement, -to become :grounded
‘the balance will ‘be affected. ‘Figure 5,1- 6 gives a plctorialadiagram of the
" ‘conductivity bridge rand cell.

BuretteS'areuused'in.the<operations»forAchecking:soap~hardness,ffree
mineral acidity, andcmeth;l,orangexalkalinity. .The ‘burettes 'are ‘calibrated
t04535!dc, pressure filled,ﬁéelf*zeroing,sand-operated by a stopcock,

The Head ‘Tank Mercury Well Manometer -is located on the ‘main floor for
ﬁindicatingxwabervlevel-in4théfheaéJtanko

A Head Tank Direct Acting Cut-Off 'Valve.is installed -in thé‘demineralized
‘water -line to the -head tank iat the rtop of ithe ‘tank. The.valve «is operated
by means of a.direct conneeted'fibau;,locatedainsideithe:tank;rthusselimi-
nating ‘the ﬁossibilityof‘overflowing the ‘head ‘tank. Should the ‘valve. leak
a closed position, with the units still on the line an overflow" llnewlllcarry

the ‘water to the hot .well ‘sump.

5.2 Deaerator Instrumentation
"The*instruments used.in: conjunction with therdeaerator}are'for'controlling
‘the temperature, vacuum, ‘and :liquid level :in the deaerator.
An.Exterﬁal*Float'Gﬁugeq operating :in.conjunction.with a Fisher ‘Level-
Trol ‘and.a diaphragm valve, controls the water -level -in. the :deaerator. Fig-
‘ure 5.9-1-illustrates the' constructxon of.: the .gauge. The gauge sis connected

to the.dederator by two equalizing plpes. ‘The -lower pipe 'is connected to
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~the*water'sﬁace and “the ‘upper pipe ‘to the steam space, thus.giving the water
im - the gauge ‘the same.:level as.- that.exastxng in the :deaerator. The equali-
zing pipes :are prov1ded with cut-off valves 80 that the igauge may be serviced.

When no 11qu1d is present in. the ‘float- gauge, the 'entire weight of the
.float 1s supported by the tongue-tube .in torsion which causes it to untwist.
This rotary shaft to- the outside of the cage and 'to the Fisher Level- Trol
which in turn operates a d:aphragm valve.,

The ‘Fisher :Level<Trol, type 2400-248, is a diréct acting.throttling
pilot'using:a'Bourdon'tube'assembiy; A type 254'filter and .a 1/4 in. type 77R
reducing valve :are ‘used with the pllote

Figure 5. 2- 2 gives 'an overall picture of the controlllng ‘equipment;,
Figure 5.2-3 is an exterior view of the pilot, and Figure 5.2- 4 gives -the
‘schematic view of the pilet.

In operation, a rising:liquid level in the deaerator :increases the dia-
phragm pressune?tO“the pilot. This in turn will close the ‘motor valve -and
‘thus ‘control .the inlet .flow of water.from the head tank. Figure ‘5.2<8 shows
“a diaphragm valve. ;

To accomplish the: above - control, the pilot .incorporates an -intermittent
bleed: ‘relay actuated by a conventional prihary-orifice system and -a pneumatic
throttling range :adjustment. .Notingkfigs;‘5(243 and 5.2-4, 20 psi pressure
is supplied to the relay (1) and to the primary orifice system which consists
of a removable orifice (2) in the tubing fitting in the 'relay ‘diaphragm
‘casing, & ‘tubing(3) from the relay diaphragm'to‘the'COmpensator’tube~(4),iand
a small tubxng -soldered -inside the ‘compensator tube, leading to the nozzle (5}.
‘The - flapper (6) is attached to the rotary shaft and rotates with it as ‘the
.level sin the deaerator changes, controlling the pressure on the relay dia-
phragm. A pressure change on the relay diaphragm operates the main valve of
the relay to change the pressure to the diaphragm:motor of the motor valve.
The'diaﬁhragmApressure‘to thesmotpr'valvé»is also utilized to actuate the
‘compensating Bourdon tube :(4) ithrough the throttling range adjustment assembly
(7). The desired level in the deaerator may be :changed by turning the ‘knob
‘a(S)finiphe*center of the Bourdon tube, The throttling range of -the 'controller
is a&jnéted by turning the knob (9). ‘

The ‘Brown Ciﬁcular'Chamt'Elégtronik Potentiometer Pyrometer used to
céntrol;and‘record«thé“ﬁémﬁerature of the water from the heat exchanger on the
‘recirculation water -line from-the deaerator is located on the :first floor
of :the building, The control .is obtained‘through'an .air operated Fisher
diaphragm valve on .the steam to the- ‘heat iexchanger with “the air being re-

gulated by the Brown ‘controller. ‘Tt employsva,conventlonal null balance
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'measnring:circuit‘using’theuBrown:”continuousxbaiance%‘unitainstead of “the
‘usual galvanometer. The "continuous balance sfstemMAis &esigned*for use with
several :types of self- balanclng measuring devices.

The ™continuous balance. system™ is made 'up of four units, each of which
is descr1bed below, -and is. located at. the ‘back 1nslde of the cover.

The conversion stage ‘is composed of the converter-and ‘transformer, which
converts the unbalanced d-c potentiometer voltage’tb a proportional a-c
voltage., ‘The converter is a single-pole, double-throw switch operating in
éynchronismfwith line voltage and :is polarized by means of -a permanent .magnet
'so ‘that :the contacts will always be closed; one 5nring the positive half-cycle
of :the supplyAvoltage, and one during the negative half-cycle. The trans-
former ‘acts as a coupling dévice between the measuring circuit and the elec-
‘tronic voitageramplifier to supply :an .a-c voltage, whose phase:is dependent
‘upon the. direction of the unbalance.- .

The voltage ‘amplifier multipiies the a-c voltage put .out by the-trans-
former at.BB,:Figu’Se2=6, from one of ‘the order of microvolts to one of
several volts at CC. ‘

fThe'power‘amﬁlifier is controlled by the voltage from the voltage ampli-
fier, CC, Fig. 5.2-6, and délivers driving power, DD, to the balancing motor.
Both the phase and magnitude of :the driving power .are directly controlled by
the ‘voltage : from the voltage amplifier and hence is controlled bywﬁuyunbalance
of the ‘measuring circuit.

The : balan01ng motor .is a brushless, reversible, variable-speed induction
‘motor ‘which recognizes the phase of the dr1v1ng power and accordingly balances
the 'instrument. One of the motor windings 1is continuously energlzed by line
'voltage ;while the other winding is energized by.the power amplifier, with a
current whose phase .with respect - to the line current determines the direction
of rotation of the motor. The sllde -wire contactor, pen, and péinter :are
‘directly ‘connected to this motor. ‘

Figure 5.2-5 gives a pictorial plan view of the "“continuous balance™ units

The measuring circuit used ‘with this "continuous :balance™ unit is the
potentiometer., A.potentiometer consists of a calibrated slide-wire resistor
»through>whxch a standard current passes :and hence gives a calibrated: voltage
vdropf A portion of this voltage, as determined by the slide-wire" contactor,
is opﬁosed to the potential across the pyrometer, and when :these two voltages
‘are equal, 'the contactor is at the pointrof balance. The contactor “is. linked
‘to an indicating pointerAwkich records 'and. indicates ‘the temperature., Figure

‘56.2~7 is an outside ‘view:of the:instrument,
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_Figure 5.2-6 is a. diagram of‘the-detectingrandrbalancingtsystem;used in
‘the Brown Eléctronik. An.unbalance. between the ‘thermocouple and slide-wire
‘voltagesewiliaaﬁpearjacross AA as a voltage whose polarity will deﬁen&‘upon
‘the ‘direction of ‘unbalance. This ‘voltage :at 'AA .is converted by the "contin-
uous balance™ unit ‘to drive the "balancing motor,™ as described ‘above.,

An Air Operated Diaphragm Valve, oﬁerated-hy‘theiBrown«Eléctrénik»po=
tentiometer, :is located on-the :steam.line “to the’heatzexchangerwfér regulating
the flow of ‘steam so as to maintain a constant temperature -in the water re-
vciréulatedatp“the deaerator. Figure 5.2<8 gives a schematic diagram of the
valve, ’

'The*Téylor4Ful§copé‘Récoyding Controller is located on the fourth ‘floor.
"This..instrument, used to control the vacuum on the deaerator, is a single-duty
chntroLleerith,adjuatablexsensitivit? and automatic reset, Vacuum:control
'béintriS‘set~§£*the desired point :and .control is ;accomplished ‘through'a Taylor
Motosteel Evendctor Valve. As the deaerator vacuum deviates frOm“the control
point rthe controlled air to ‘the ‘valve is varied. allowxng air to be: bled in at
:such - a ‘rate as ‘to malnbaln a constant :value.

Flgnre 5,29 'shows .a pictorial view.of the .inside iface of the controller.
The - follow1ng‘numbered points may be located on the figure.

f(i) Sensitivity adjustment,
i(2) ‘Automatic reset,.

(3) Chart-locking: mechanism and .
:(4) Orifice cleaner .in the relay air valve,

-

Two . contr01=effect8'listed~by the manufacturer .are: (1) proportional -
response which. causes .an output pressure ‘change proportional ito the pen or
_pointer dev1ah1on from ‘the set point, and (2) ‘automatic reset response which
‘causes an.output pressure :change proportional :to the .magnitude iand duration
~ofzthe'§en or. poinber deviation from the :set point.

Figure - '52-10 is a_schematic flow .diagram of ‘the - controller ‘with some
_of‘its parts listed. 'Noting the : figure, if the :recorder :is below ‘the :control
point i(if vacuum is.less. than required), ‘the ‘circular -baffle rests on’the
xgozzle,preventlnngree‘flow,of.alrrthrbugh»thenﬂdﬁzle. ‘The»resnltihg;baék
pressure on. the icapsular. chamber ‘causes -it to .inflate, raisingnthe!relay.héli,
‘cubtingsdown~c£ewair'to.thefdiaphnagmjvalve; ‘The ‘rediced pressurertOftheb
i?alve‘allowé:it.to cioses‘thué~decrea&inglthe~volume of .air bled «into :the
'deaerator. Thefadjustéhle‘sensibivity”andgautomatic;reseteare utilized to
minimize. overshooting. and. hunting when.the control point .is changed or when

pen :déviation occurs.,
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The Tcylor Motosteel Evenactor Valve is similar :in construction and

operatlon ‘to the air operated diaphragm: valves.

5.3 Distribution Instrumentation |
'Thenwateruleawing‘thel807;Buiiéingéto'thezsermicedubuiidingsais metered
:b§:instrumentsgwhich“are maihlyAof~a're06r&ing.orJa=recbrdingacon§tolling
nature, Three. of ‘the instruments. have :been mentioned - in parts 5.1 :and ‘5.2,
‘Further .description of these instruments along iwith 'the other instruments
connected with d:strlbutlon, are 1ncluded beiowa ‘ ,

A Micromax pH Continuous Recordsr Controller 'is located in. the scuthwest
ccorner .of ‘the imain floor~for“contr0111ng~the»sodxum:hydroxlde:addltaon;to and
recording ‘the pH of ‘the demineralized.water :to the Mock-up. The controller
operates .an -air 'valve ‘which .is placed on:the‘diécharge.of»thelsodiumvhy&roxide
}Tﬁrofzortioneer‘pumpo o ,

The 'controller is a Model'S:Micfomax,“stribacharh, dsing,a d=¢ . po-
tentiometer balancing :mechanism in. conjunction witha glass-electrode assembly,
‘The :control mechanlsm is.a Micromax. pneumatic control, Figure‘5”3 1 'shows

a. glass-electrode : aasembly and Fig. 5.3-2 .is .a pictorial view of the Micromax,
and Pneumatic Control.

The. electrodefassembly consists of a highly ‘sensitive detécting electrode,
‘a reference .electrode, rand :a ‘temperature.compensator. These are mounted
‘as 'a unit with thewsensitive.enés~df:theaeléctrodésvin,a'row?chambet‘through
fwhich moves .a continuous stream of water. An -emf is developed between ‘the
'two electrodes by.the flowing water, this emf being balanced by the Micromax.
The . temperature ‘compensator modifies this balanced voltage -according to the
rtémperature of the. water andwthpﬁmodiﬁiea,halanced:vcltageu{s continuously
-recorded ias PH. ‘Any déviation.of measured pH*frOmvthe'control.pointuis trans-
>mitte&5through'the“éontrolier'to”actuateathe pneumatic control which 4in turn
_operates.-the. ‘control valve.

The pneﬂmatic control is factory assembled mutilizing two air connections,
»(1) directly to the plant :air .supply, and (2) - ‘diréctly to the diaphragm valvea
'A pilot.valveitranslates the :above mentioned PH change ‘to a corresponding
pressure. change. The pneumatic balance -is ‘in equzllbr1um only :when the caustic
is flowing at the required rate ‘to hold ‘the pH at the ‘control point,

A Micromax Four-point pH Recorder ‘continuously.records 'the pH ofwthe

twater :at -four points -in. Bulldlng 807 ‘to (1) headltank (2}‘Bule1ng 205
1{3) Bulldlng 105, jand .(4) Pile Mock- ~up.
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The four éoint reco£def is similar to:the recorder controller in that the
detectidg.device is the glass electfode»assembly (Fig. 5. 3‘1);-the‘balanciﬂg
mechanlsm is a.d-c potentlometer, and it is a strlp chart Model S° Micromax.;
There ‘is no control mechanlsm attached; the prlme purpose bexng to furnish a
continuous pH record at the four po1nts using the Beckman pH meter as-a -check.:
The continuous record furnishes a means for determining. the qual1ty of “the
water.’

A M;cramax Four- poznt Conducttv;ty Recorder records the conduct1v1ty,
in ohms: of re81stances, at the same four points as the pHu~ The detecting
dewxce<§§.§ standgrd conductivity cell, as used with the conduct1v1ty brldge,
immersed in Qlcontinuoussstream,of water taken from the same point as. for the

'pﬁ‘recorder.i’The balancing mechanism in the Micromax is an a-c Wheatstone
brldge,‘explanaclqn of Whlch is included under "The Solu-Bridge Controller,
part 1 of this section.: The Micromax is a strip-chart Model S (Fig. 5.3-2).,

The recorder together with the conversion factors noted on the instrument
door furnishes a coutinuous record of the specific conductivity of ‘the water
at the four points as well as a check against. the conductivity br;dge,;‘The
continuous record enables the operator to determine water éuality-&uickly and
easily. ‘ ,

Four Type C36 Batley Fluid Meters are in operation in Building 807; one
on the demlnerallzed water lime to the head tank and one each on the water
lines -to Bulldxngs 105, 205,'and Pile Mock-up.. They 1nd1cate and record past.
and present flow and 1ntegrate the current flow to give total quantlty having
passed through- the line.;. The meter measures the pressure dlfferentlal across
-an orifice and tf@nslates,it into units of flow for indicating, recordlng, and
inpegf&ting.; Figure 5.3-3 gives the flow mechanism of the Bailey meter.

'Tﬁe pressure at the inlet side of the érimary element is applied to the
inbefior of the mqrcprygsealéd Ledoux bell, and the pressure on the outlet’
side is7app1iéa ‘to the exterior of the bell., A dlfferentxal pressure change'”
moves. the bell up or down,.thls movement: belng transmitted to the dlrecq con-*'
nected recording pen which is directly proporblonal to the. changes in rate of
flow.. The flow mechanism is operated directly from differential : pressure and
requlres no external source of power.: -

The meter is provided with a rubber plate -located at~the'topvof?uhe
Ledoux bell which comes in contact with tﬁez&hutfoff~undef‘sudden overloads or
reversals of :flow, making it bheqreticall&-impossiblé fof*mércufy:toaenter the

connecting lines.: Theé connecting link is to prevent the bell from rubbing
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Figure 5.3-2
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Dwg. 9484
Figure 5.,3-3
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against the standpipe when the meter is not level

nCr. Type Bourdon Pressure Vdcuum Gauges are 1nscalled in the steam and
water ‘lines for<1ndlcat1ng pressures<and on bhevdeaerator‘eJectors,for ;ndlcat-
" ing vacuum.

Tvo Wallace and Tzerman Direct Feed Ammoniators, type MDPAM, are located
onﬂthe first floor in stand-by condition.: The ammoniators were used for re-
gulating the injection of CO, and 0, into demineralized water. forwaterspe01»ﬁ
fication dupblcatlon at other locales Each have a. me ter cal1brated for 2 -1b
to 12 b CO2 per 24 hours versus water pressure of 30 1b to 35 lb and/or for
0.2 -1b to 1.2 1b 0, per 24 hours vefsus water pressure of 30 lb to 35 1b.

A Mercoid Low Water Control,»type 123-156, is installed in the drop leg
from the deaerator to the recirculating pumﬁ The control hasa 30 lb pressure

ratxng with the circuit to the pumps opening if:liquid level lowers.
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The routine operating procedure for- Buxld:ng 807 is given in this section
‘with references ‘being .made 'to. the Demineralizing Equipment Flowsheet.-(3.2-1)

6.0 OPERATION OF PLANT

.and 'to various 1nd1v1dnal pieces . of .equipment listed in.Section 4.0.

Unit Flowsheet,;s shown in Fig. 4.1-1 with the valve: lettenlng indicated.,

‘For the ‘convenience of ‘the operator, an outline of this section is given

;;helaw.

6.1

6.3

6.3

6.4

6.5

6: l6

Valve Nomenclacure

6 11 Valve. Nomenclature . for Demineralizing Units
6.12 Valve Nomenclature for Building Services

Solution Make-up

6.21 Dilute Sulphuric ‘Acid

6 22 'SodaAsh Solution

6.23 ‘Soditm Sulfite ‘Make-up

6.24 :Sodium Dichromate

6.25 ‘Sodium Hydroxide .

6.26 Refilling Sbrong ‘Acid. Head ‘Tank

:Démineralxzatzon Operatzon

5 31 Operatxon of the Zeo-Karb H Unit
6.32  Operation of the De-Acidite Unit
6.33 Preparation of Units for Reuse

Operatlon of ‘the Deaerator

6£41 S;érting”Deaeratﬁr .
6.42 Shutting Deaerator Down

Distribution Operation

. 6 51 Operatxon of. the ngh Head Pump

6. 52 'Controlllng Water Specificationsito the Plle Mock -up

ﬂWater Analyaes

6,51 Boutron and ‘Boudet Soap‘Test. . L
6.62 Determination of Methyl Orange ‘Alkalinity, "Alkalinity A™
6.63 ‘Determination of Free Mineral Acidity -

‘Miscellaneous Duties.

5‘%1 .Routine Readings
6.72 Miscellanéous: Instructions
6.73 Periodic Equipment and Instrument Checks
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6,1 Valve Nomeénclatnre

6.11 Valve Nomenclature.for Demineralizing Units

VALVE ‘FROM _ TO

A Filtered Water Line o AUnlts

B Striong Acid Measuring Crock Dilute Ac1d M1x Tank

C Filtered Water Inlet ~ D1lutg.AcldAM1x Tank

D Demineralized Water From Units To Storage Tank

E Filtered Water Flushout Dilute Acid: Line.

F Alkali Pump Zeo-Karb H Unit i(Recycling

o v : Rinse Line)
vZeo-Karblland De-Acidite Units Vent ‘Valve

G
‘H - Zeo-Karb H Dilute Ac1d , - Sample ‘Valve
I (Stock. Cock) ‘Multiport Via Jet Zeo-Karb H Unit
J Filtered Water Line . ~ ‘Alkali ‘Mix Tank
K Dilute Acid Tank Via Jet. . “Zeo<Karb Units
L (Stop ‘Cock) - Dilute Acid Tank s
: “Via Jet Zeo-Karb Units
M, Air Supply ‘to Agitator Dilute Acid Mix Tank
N Stropg Acid Cut-Off - . ‘Measuring Pots
T Alkali Mix “Tank . g o Pump Suction
U Pump Suction - from De-Acidite . :
- Units : - Recycling Line
v (Stop: Cock) ‘Alkali Pump D1s- , ‘
: charge VPDe-Acidite Units
w Alkal1 Pump -Cut Off De-Acidite Units .
X Alkali Pump Discharge . Zeo-Karb ‘Units.Via Rate of
’ _ . . ‘Flow Indicator ‘
" 1-8 ZK ‘Brine :and Rinse . :Discharge :to Sump
'1-8 ZK 'Wash » * - Discharge ‘to Sump:
- 1-8 ‘DA ‘Briné.and Rinse . 'Discharge *to Sump
1-8 DA Wash ‘ Discharge to Sump
2-S ZK Brine and Rinse : DiSchargegto.Sump
2-8 ZK Wash ; Dischargeto Sump
. 2<8 - ‘DA Brine ‘and Rinse - .Discharge to Sump
2-S. ‘DA ‘Wash . Discharge :to Sump
#1-DA Sample #2-DA Sample
#1-ZK Sample ' #2-ZK Sample
6.12 Valve :Nomenclature -for .Building:Services
1 Units - ' ‘ ~ 'Storage Tank
2 Units . o Line ‘Cut-off
.3 Storage Tank Line |
4

Storage Tank . *L1ne Check Valves
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€3 O ORI (A i (G2 (D et (2 WD (ED = (N (O L

-A

‘FROM

Storage Tank
:Storage Tank
Deaerator

Booster Pump
Storage Tank

.. -Booster Pump

Booster Pump

‘Sterage Tank
‘Demineralized Water
Storage Tank

Storage Tank

Storage Tank -

Units

Storage ‘Tank

Storage Tank

Chemical Cut-off
iController By-Pass
Storage "Tank Resistance and pH -
‘Résistance and pH
‘Resistance-and pH
‘Units Resistance and pH
Démineralized Water
‘High Head. Pump

High Head Pump

‘High. Head: By-Pass

, :nglnerallzed Water .

Pressure Reducer By-Pass
Pressure’Reducer Valve
Pressure Reducer Valve
‘Mock-up oo
‘Deaerator ¢
Ci?ggl ting Pump
‘Heat Exchanger ;
#1 Units Cut-off
_'#1 Units 'to Storage Tank By-Pass
#1 Units_to Storage.Tank By-Pass
'B,,SEQ; Pump
Ho H. Pump-

B B 2 P't on . aafety glasses.
2.0
3.

LT O

Deaerator
Deaerator

"Booster Pump

Line ;
Booster. Pump
205 'Bldg.
105 ‘Bldg.
205 Bldg. . .

807 and 101 Bldg.

Booster Pump
Booster Pump
105 Bldg. .
105 'Bldg. Cut- -off
Mock-up Orifice

‘Mock-up Bldg.

Mock-up Bldg.
Mock-«up Line =

‘Mock-up Bldg.

205 'Bldg.

105 Bldg.
Storage ‘Tank
High Head Pump
Storage Tank
105 ‘Bldg.

105 Bldg.

"101 Bldg,

105 Bldg.
105 Bldg.
105 Bide.
pH Controller

’C1rcu1at1ng Pump

Heat Exchanger

‘Deaerator

Storage Tank

#2 Units

#2 ‘Units,
Pile Mock-up
Pile Mock-up

‘26 :in, (to :indicator) of water to dilute acid tank.

n Valve ¥ enough ‘to gzve a vigorous agitation,
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4, fCheck ‘to see that drain valve: from strong acid .measuring tank" (ValvéjB)
is closed.

‘5, .Crack inlét valveé on- strong. acid.-line to measuring -tank: (Valve ‘N).

6. Add acid until liquid- shows .in saran: ‘tubing -in vent line from measuring
‘tank.

7. ‘Close Valve N.

8. Gben‘?alve ‘B.
9., A éltate for five minutés.
10. fClose Valve ‘B

11. Turn air off=(Valve'M);
12. NEVER ADD WATER TO ACID,

TABLE 6.21-1

Effect of Sulphiric Acid Concentration on .Specific Gravity

§PECIFIC. GRAVITY - : 32504

‘(Pereeht)

1.0051 : - . 1.0

1.0118 , 2.0 .
1.0184 3.0

1—0025 . ~ - . 400

6. 22 ‘Soda ‘Ash ‘Solution

Ie Add 24 :in, (to sindicator) of water to soda .ash tank.
2. ‘Start Mixer,
‘3. Put .on goggles.
Af4, .Addfsowlbgr(i/2;sack) of soda ash ‘to water in tank.
_ ‘5« Agitate for 30 minutes.
© 6.23 ‘Sodium Sulfite Make-up’
1. Add- 45 ‘gal (15 ih.) demineralized water 'to mix ‘tank.
2, Add 1 1b of . 'sodium sulfite and. agltate mannally antil’ dlssolvede
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6.24.

6.25

6.26

‘Sodium Dichromate

1.
‘2,
3.
4.

(5 ..

6.

'Z'o'

Rinse out mix tank on second floor.

‘Close outlet valve at bottom of tank.
3A&d?§6;42-gallons.orﬁ(lSHin:).aemineraliged water.

Add 1-1/4 1b of sodium dichromate.

‘Turn .on lightnin’ mixer until all is dissolved.

Chéck 'to see that rubber hose is :in:right tank:for filling
dlchromate head ‘tank. -

Open valve and drop solution" by gravxty to dichromate pump '
head “tank.

Sodium Hydroxide

1.

2,

:‘3, o,

Rinse out mix . tank on second floor level, (one mix tank is°
used for both sodium hydroxide :and sodium dichromate make-up).
‘Add '26.42 gallons or (15 in.) demineralized water to mix tank,
'Add 10 1bs of flake caustic and agitate until dissolved.

‘(same procedure as sodium dichromate for adding to caustzc
pump head tank).

Refilling Strong Acid Head Tank

1.

2.

34

Sufficient .acid should be available &t the -end of the day shift-
to last 24 hours.

Put on safety:goggles and rubber gloves.
‘«Check acid for specifications:

{a) Specific Gravity - 1.82 + .1
{b) Color - Water White
“(e) Suspended Matérials:- None to very Sl:ght

Check with supervision on off specification materials to be returned

'ta
4,

..sv 'S

6.
1.

80'

9.
10.

11.

stores

Check :to see that .valves in strong acid line to measuring pots
are closed.

‘Close vent line from strong acid storage tank.
Put stainless steel-hose'in;acid~carboya
‘Turn. air to ejector .on.

‘Watch level of ‘storage "tank: s1ght glass : stopplng 301d addition
-about ‘3/4 way full.

‘Turn 'air to ejector off.

‘Rémove hose from carboy rinsing outer surface of hose, and
‘allow to drip “into drain,

WashAcarboy<1mmedla&ely.andsbag‘empt§.
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6.3 Demineralization Operation

6:31 Operation of the Zeo-Karb H Unit

1. Preliminary

Aftér ﬁassingﬁthfough‘the Zeo-Karb H unit, the chlorides and sulfates
‘ﬁill:be'transforméd‘to HC1 and H2804@ The sum total of this:free mineral
ﬁacidit?,;exﬁressed~as~CaCQ;, is referred to as the ™ ", “This‘cén'beﬁcom-
putedeS‘Q{SQ?x'TﬁMAnghere ThMA ‘is the Theoretical Mineral Acidity.

N 2. ‘Speécifications
@  Capac1ty° 50,000 . gallons in 23.4 hours based on

‘water having a compensated cation content of 11.5 gpg.
~per U. S, gallons, -

b. '‘Maximum flow rate of softening: .40 .gal/min.

-cy‘wWésh'raté: 75 gal/min. '

d, 'Rinse:rate: 50 gal/min. _

e Acid required to regenerate unit: 108 1bs 66°Be.
'sulfuric acid, ‘equivalent to.acid in measuring device
up ‘to marker strip.

.ﬁbTE: Free: chlorlne and chlorine ‘as chloramine 'should not -exceed 0. 2 8P8
in . influent water. A sulfite feedis used to remove excess chlorine by pumping
sin -a 0.3%'solution. of sodium sulfite into the -filtered. water at 3 gph. ‘This
is sufficient for both units to: operate s1mu1taneously, -and no . effort is :made
‘to reduce ‘the flow :if only one demineralization unit is in use.

Durxng'the regeneration of. the unit, while r1ns1ng out rthe regenerating
racid, ‘the’ ac1d1ty of ‘the ‘effluent .will be high .and will gradually drop off
ﬂuntzl it feaches : approxxmately the ThMA .of ‘the raw water. The softening: run
‘may be started -if the effluent \is also free of hardness ‘as determined by soap
‘test. During the course ‘of 'the ‘run, the -FMA of 'the -effluent ;should remain
ffairlihcjnspantkin the 24-34 i}}"sm:range'9 and rthe run :may ‘be considered com-
bleted:when:phexFMA'drobs,bff iO,ﬁﬁmrbelowraverageo Under ‘these conditions,
vthefeffluenqjshouldfbe.free'from;hardﬁeés“thrOughautvthevruny However, "the
.funvsﬁoul&sbexterminatﬁdian&fthe unit regenerated -if hardness appears in:the
‘effluent, regardless of :the FMA.

dt is quite conceivable ‘that.the characteristics of the :water supply
,willfvary&fram"time'to~time. :Whenrthexchloridesrand~su}fatessinvthe“raw‘wétgr
:vary, .the .FMA of ‘the ‘effluent ofvthe“Zeo~Karb}Héunit‘vaniesnacpordingiyo iTn
.such ‘cases, -the softening run should be terminated when *the FMA of the ef~
‘fluent drops below the ‘mean: (average) FMA during -the middle . of ‘the runr, or :at
‘the first. .sign of hardness .in the-effluent.
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'3, Operation of Unit:

. . ALWAYS ROTATE MULTIPORT ‘VALVE /IN “THE DIRECTION
{INDICATED ‘BY.- ARROWS'
380 ‘Softening:

When - ‘gnit is in service, multlport valve is kept in softén p081t10n.
Obenqulvpdxnua1r.vent»llme”from:tlme:to'tzme“dunmngJoperatlon ‘to relieve -air
‘from-top of unit. .When softening.: run .of ‘50, 0@0 gaildns ia:cdmﬁleted or :when
'xcapac1ty of ‘unit is exhausted as evidenced. by FMA- dropp1ng -about 10 ppm ‘below
‘average FMA of éffleunt : dur1ng softening. run, or - by the presence of hardness
in-effluent as shown by soap test, or rise in pH to 5 or above, the unit. must
bé:washéd,‘regenerated,:and?rinsed. ‘ ’

~ i3b. .Hashing '

!Turn;ﬁulpibort.vaiveftokéash and at the same time‘adjust:the'valveain
:wésh.outletﬁlineﬂuyﬁaintain:watérnleveLin;sumpaf.npper marker "(8-1/2 in. -above
‘center -line of lower orifices) of orifice board,fequi§alentrto'waghing:af
the :rate .of 75 gpm. Wash at:this rate for approximately 10 minutes of until
wash water 'is. clear. - o S |

3é, Regenerattng

‘After the acid. has been : added *to the dilution water, slowly open ‘Valve M
on :air . csupply for. agxtatlon and. mlxlng.. Agitate | thoronghly rfor ‘5 ‘minutes
‘to ;insure .a° completely uniform dilute acid solutions

“Tars multiport valve to brine. Open ‘Valve. K and Cocks I -and L. As
‘the .acid . ejected . intO“ﬁhe unit must-be diluted to appfdximétely 2%,‘feguiate
Cock T so that 271 gallmns of water pass 'through  the meter .in 17 ‘minates. Re-
gulabe «Cock L so that. the -dilute:acid is 1nttoduced into -the unit in ‘the: same
per;od:of,p1me. Once chks ‘I and L. are set, ‘their adjustment " should -not ‘be
disturbed, ffable'G'ﬁi 1 gives density of sulfuric versus percent sulfuric
‘acid ‘to check the - concentratxon of regeneratlng solution, :Adjust3¢ocksfl'aha
‘L to malntaln the 2% 'solutien of ‘sulfuric, :

”Aitgr&allsthesac1d;hasxbeen{ejected,uopen:Valvé'E on flushout -line for
.aéprqiimapely730-seconas,~so<tha;;ah?récid(remaiﬁingainLlines;will?be*flushéd“
-out. . . :
‘Then rclose Valves E:ané K.

3d. Rinsing
Tarn ‘multiport valve to rifise, Adjust valve of rinse outlet .line:to
'maintaih‘WQCerﬁleveisin‘sﬁmﬁsat:lower:markerﬁ(3€3/4giﬁ,vabovefcenter{linefof

lower .orifices) of orifice .board, ‘equivalent to rinsingiat rate of 50 gpm.
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Rinse at this rate for approximately 40 minutes or 'until ‘the FMA drops 10 ppm
.above the average FMA for the prev1ous run -and.the rinse water is. free of
‘hardness .as 'shown by soap. tést.
Turn;multlport valve to soften. ‘The unit is back in service.
6.32 Operation of the. De-Acidite Unit"
* 1. Preliminary '
THIS ‘UNIT ‘MUST ' BE OPERATED. ONLY ON THE ACID EFFLUENT OF
ZEO-KARB. H UNIT, WHICH EFFLUENT MUST BE FREE OF ‘CALCIUM
AND MAGNESIUM. ) .
2, 'Specifications
A. ‘Capacity: 120,000 gallonslln"48 1 hours ‘based on a

Theoretical Mineral Acidity. (ThMA) content of 2 6
.grains per .U, S. gallon.

ﬁOTE: ‘The capacity of ‘the De-Acidite Unit «is approximately. .2 times: the
“capacity of:the Zeo-Karb H Unit. Therefore the: De-Acidite Unit is regénerated

.every second:time the Zeo-Karb H Unit .is regenerated.

‘B, ‘Maximim -flow rate .in service: 40 .gallons per minute,
ég Wash rate: 40 gallons per minute,
" D. Rinse rate: 16 gallons per minute.

E. Beécycling;finse'ratéz 32 gallons per:minute,

F. Alkalilrequired:to regenerate unit: See "Makingiup
‘Alkali Solution®™.

3. Operating Unit
ALWAYS ROTATE MULTIPORT ‘VALVE :IN “THE DIRECTION {INDICATED
BY ARROW. ’
. 3a. ‘In Service
When 'unit -is .in service, the multiport valve ds kept .in the soften
positién., .Open 'Valve G .in air vent. line from-time to time during. operat1on
‘to relieve air from top of unit.
Dut:ng soften1ng run, Valve D is to be set for . a flow rate of 40 gpmg
As the capacity of ‘the runit .is approxlmately ‘double : the capac1ty of the
Zeo-Karb H- anit; it w1111neregenerated every other time the Zeo-Karb H -unit
'is regenerated. When ‘both units are to be régenerated, regeneratetheZeo Karb
H unit ftrst -and -then ‘the Be-Acidite unit. ‘The De-Acidite unit-should be
fregenerated only if ‘the Zeo-Karb H unit has ‘had :less “than : 50,000 gallons put
sthrough :it since. ‘the last Zeo-Karb. regeneratlono If more than. 50,000 . gallons
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‘have been put through ‘the Zeo-Karb, regéneréte»ithﬁefbre‘regeneféting'the
‘De-Acidite unit, : '
3b. ‘Washing

‘When :the ;unit has become exhausted as indicated. by the solu- -bridge run
=endpo1nt indicator ‘the unit must be washed regenerated ‘and rinsed.

Rotate multiport valve ‘to wash p051t1on and : at "’ the ‘same tlme adjust
-vavle on'wash outlet line tomaintain water level in sump - .at marker (9 1n. above
center ‘line of lower orifices) of orifice board, equlvalent to washing at a
rate of 40 gpm, . Wash ‘at this rate from 5 to 10 minutes or- longer if necessary
‘to obtain clear ‘effluent water.

3¢, Regeneratzng

Close Vilve ‘A and -turn multiport valve of De-Acidite unit to brxne.
Open Valve K. Open ‘Valve T -in suction .of :alkali pump and start pump. Open
Cock ¥ in pump dlscharge line 'and pump -alkali : regenerat1ng ‘solution (part 2,
‘this section) .into.the unit. Cock V is set .to empty alkali: 'solution. tank in
.approx1mately 10 :minutes. When all the solution has been lntroduced -into
Sunlt,)close Valves W and ‘T. Cock V is to be left set-forﬂsubsequent re-
igéneratzons. Stop pump v v

3d. Rlnse to Waste

Turn multlport valve of De-Ac1d1te unit to rtnse. Adjusé valve in
rinse outlet line to maintain water level in sump-at.lower ‘marker (2. in. above
‘centerline éf'lowngonifices) of orifice board, equivalent to a rinsing rate:
of 16 gpm. :

The rinse time is. to be debermlned 1n the field by the solu- brldge indi-
‘cator. Rlnszng to waste is to be con31dered complete. when ‘the solu- brldge
reads 8 gpg, 1ndlcat1ng ‘that ‘the total dlssolved solids 'in the rinse effluent
are equal to or less than: that of the raw water. At this point the re-cycling
rinse :is .to be started. ,

‘With the . multlport valve of the Zeo-Karb'H unit .in soften position and
multlport valve of De-Acidite unit in: soften position close Valve A, open
Valve U on alkali. pump suction- 11ne, open valve F on Zeo-Karb H unit, Start
pump -and ‘adjust Valve X to give 32 gpm on rate of flow. indicatory

Continué recycling until total dissolved solids: drop to 0. 2 gpg as NaCl
as -indicated by Solu~Br1dge reading. The alkalinity should be checked ‘at ~this
péint. Take - sample of récycling rinse water from pet cock on pump casing. ‘If
‘alkalznlty is 6 ppm or less and total disselved. solxda 10 ppm, recycling may

‘be considered " c0mp1ete. Close Vaives U, X, and F, andstopalkallpumpand‘
‘open Valve‘A.
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1

With ZK- multzport dn. soften posltlon .and- DA | mult1port 1n rxnse pos:baon,

‘rinse. both units. untll the. effluent 18 water whxte and. has a -resistance above

100 000.. ohms.

&;33.<§re§aratioﬁ oftﬁnits‘forxﬁeusé

1. If the inits have not been used: for_one hour, they must . be
rinsed to avoid colored poor qualxty (soéur) water ‘from enter-
‘ing. the system.

+ 2, 'Rinse: the ZK. unit until:the FMA dis. . within ten ppm above ‘the
.average daring. prev:ous time it .was rused,

Ti.'"Rlnse the DA unit until the effluent has .a resistance above
100,000 .obms :and is water white ‘and ‘checking to be ‘sure -all
iwater analysis: meet speclfxcatzons.

7&¢ Put -unit on Line.

"6.4 Operation of the Deaerator

QéiiglétantingfbeaaratOr

Check.-water - lefel in sump on first floor; the tail pipés
“"from ejectors and dederator overflow: line . are water sealed.

‘:féq Open ‘Valves #5 and #6 on inlet :to deaerator.

:3x=fStart recxrculatxng pump :and : adJuat flow 50-75 gel/wzn hy
*WWnMA" :openlng valve #33 on. suction 'side of pump.

34; Chéck to see: -that :the Brown Electronxk Potent:ometer has
» =20 pound ‘air supply.

-8 Open ‘drain - valve and. steam trap by pass . blowxng out all steam
.condensates s

éq *Close both. steam draxn and. trap by pass valves.

iv Set Brown Electron1k Potent1ometer at 0°C = 122°F.
;}é, Cheéck to see temperature " controller 18 worklng properly.

éy Proceed to third floor.

BUN ‘Check to see that air . supply pressure on Fisher Level-Trol
4is approximately. 20 psi.

.-;iiq Proceed: to top - floot.

i2. Check to see that air: aupply pressure ‘to Taylor Fulécope ‘Con~-
S troller i approx1mate1y :20. psi.

.13( ‘Chéck "to see ‘that valve iin emergency vacuum relief. lxne is
closed.

14. Check ‘to. see -that ‘valvé -in automatic vacuum relief: 11ne is
open.

15. *Crack“vavas1ﬁn“qoolingéwater~linessto intercondensers,
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6 42

16.

11..
18,
19,

~42'2a3

23,
94,

26..

' é‘%‘o
28.

29,

30,

1.

Chéck to see that steam pressure is 90 to 125 pounds.
‘Check to see that steam to. strainer -is dry.
Open :the steam valve. to second ejector (smallest one) .

‘Chéck to see ‘that ta11 p1pe from. second egeétor is. hot

At not, adJust coolxng water -to keeptail pipe hot.

‘Set Taylor Controller to deslred vacuum (approximately
'26 in, ).,

When gauge .on second stage ishows 10, 1n., ‘open steam valve

‘to first stage 'ejector. (mlddle eJector)

fWhen gauge on-first stage: showa approxlmately ‘15-in., open
‘steam valve to booster ejector :(large one).

‘Chéck to see that Taylor Controller :is operating‘correctly.,

Check to. see: ‘that the tail pipe from inter-condenser is not

_more than slxghtly warm, If so, open’ coolzng .water valve
‘until ‘temperature lowers., Too much cooling water should net

be used because of flooding ‘the. . condensers and causing «in-

- efficient operations.
‘booster pump #8, open valve: to 205 (#10), or if desired,
_.valve to 105 (#11).

‘Start up booster pump -and open valve from deaerator to booster

After descend:ng ‘to first floor, open valve on dlscharge of

pump #1.

‘Close valve ‘from- storage ‘tank to 208 Bulldlng (Valve #i2),
‘and if deaerated water is desired in 105 Building, open Valve

#11 and close Valves #14, #15, and #16.

‘After ‘water is being taken from the deaerator, check to see

that .the level controller is: working properly. The -level

~should be- malntalned about 3/4 of- the way up the ‘sight glass.

‘The boostér pump may be operated when deaerator is down -if

so desired by opening Valves #9, #14, and #15 on suction ‘side
of pump and Valve #8 ¢n dlscharge side, ' The direction. of: £low

is. to be. governed by Valve #10 to 205 ‘Bldg. and Valve #11 to
105 ‘Bldg.

If booster pump ‘is desired, on 105 line, check . that Valve #16
boester pump by- pass to 105 is closed.

Shutting Deaerator ‘Down

If water is being taken -from deaerator ‘the by-pass valves

'should -be opened (Valves #14, #15, #16 for 105 line and Valve

#12 for 205 .line). 'The booster pump inlet Valve #7 and outlet
Valve #8 should be closed and pump stopped in this order be fore-

‘shutt1ng down deaerator.

fShut off steam to° 01rcu}at1ng heat - exchanger and open trap
. by-pass. :
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éu ‘Shuthéff"stéamvto‘booster'ejéctor4(15fge.6né).
. ‘4, Shut off steam:to first ejector (intercdndenserl.
. 5 Shut. 0ff steam to second ‘ejector “(small one).

6., Shut.off'cooling water to both intercondenser and sécond
' 'stage egectoro

ﬁg Open emergency vacuum rellef valve.,
8. 'Stop. recxrculatlng pump.
9, Close .inlet Valves #5 and #6 to deaerator.

6.5 ‘DiStriBntionzﬁﬁgrétion
6.51 Oieration of the High Heéad ﬁﬁmﬁ
‘Starting
1. ,Cﬁéck to see:that the pressure reducer -instrument has 18+~

20 pound air pressure.

fz. ICheck to see ‘that both Valves #30 and #31, before ‘and. after
*reducer valve, -are open, :

'3, ‘Close Valve #299 pressure’ reducer by-= pass ‘to 105 Bldge
‘4, Check to see.that high head pnmp by- pass ‘to 105 is opén.
5. ‘Close Valve #26 high head pump té 105 Bldg.

6. Open Valve #25 on suction 51de of h1gh head pump.

7. ‘0pen Valve 25A ‘high head pump to storage ‘tank.

-8( ‘Throw " hlgh head pump wall: ‘switch. on.

~§. Push button ‘to start motor,

lé, Slowly open high ‘head . pump ‘to 105 {(Valve #26), closzng hlgh
‘head pump ‘to storage ‘tank (Valve #25) ‘at the same time ‘to get
‘required pressure and flow.

~ii(13Close high head pump to 105 'Bldg.; by-pass Valve #27

:12¢'ﬁCheck to. see that Leslie controller 'instrument 'is workxng
'properly, if not, have maintenance adjust,

13, ‘Cheéck _pump ‘bearings :frequently, If flow of water -is .cut: be-
low:35 gpm,. opén valve to storage :rtank: rel1ev1ng enough
pressure to prevent heating. Also water may be used to ‘cool
‘bearings. .

.gtopping
i, Throw main .switch on wall to off ﬁosibi6n° ,
‘2. Opeén high. head pump -to 105, by-pass Valve #27.
3. ?Close high ‘head pump to storage tank, Valve #ZSA.
4, Open pressure reducer. by-pass ‘to 105 Valve #29°f

72



6.

Close -line ‘to high head %ﬁmpyiﬁaive~§53c:

”Val?e‘#2%‘méy be left open for use of other outlets in

‘building.;

6;52 iCoﬁtrailiﬁg,ﬁéter Sﬁecificatith‘to the Pile'ﬁockeui

‘Controlling ﬁH!from 6.0 :to 6.5 and sodium éicﬁromate.atf5¢6 + 0.5 ppm.

10.

i

i 2 o“
B 1“3 o

14,

1.
2.
4,

Starting Flow

Check :to see ‘that the proportloneer head ‘tanks have suffi-
‘cient chemicals for start up. 'If not, proceed to second
floor. laboratory where chemical mix tank'is located and make -

ub chemicals needed ‘(see chemical make-up).

’Check ‘to seethat the air pressure on Micromax pH controller
is 18 pounds.

iCheck to see that the valves precedingzand‘after‘cOntroLlen
are: open., ,

iCheck to see that controller: ‘by- pass is- closed Valve #20
Check to see:that controller :valve -is open.
Open ‘chemical cut-off Valve #19,

‘Chéck to see that storage rtank ‘to orzflce, Valve #18, ‘is

Openo

‘Check to see ‘that Valve #32 'to pH controller electrode -box
is open (small flow .is sufficient),

‘Check ‘to see ‘that the .sodium hydroxide pump.is set at maxi-
mum stroke. The caustic pump has an 80 pound péopoff valve

with return line to head :tank. This gives .an. even “flow
through ‘the controller ‘valve.

Check and. set sodium, dlchromate pump (2, 6" ¢c/min X actual

‘Teading on- ‘chart). See pump calibration for - correct setting,

Table 6.52-1.
Push stafter :button én - caustic pumpa
Pish starter -button on dichromate pump.

Open and.adjust Valve #18 A to desired. flow" rate in. gallons
pér ‘minuté. By the use of Table 6.52-1 and the Hllllge

“colorimeter adjust the Na Cr2 7 pump to result:in the water

‘to the Mock- up bezng 5t 0 5 ppm in Na, Crzﬂ?a'

iCheck pH and NafCr 0? content of :the water: hourly adjusting
'when necessary,

Stopping Flow
Push 'stop button on caustic pump.
Push stop button on dichromate pump.
Close chemical cut-off Valve #19«
Close Valve #18-A.
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TABLE 6.52-1
Chemical Make-Up for.Mock-Up Deminéralized Water

Based on 100 liter make- dﬁ.
1&¥ NaOH to 15 .inches water -in make- up ‘tank.,
1-1/44 Na, Cr ,0, 'to 15 -inches water .in make-up tank.,

For: approxlmate Na Cr 07 pump setting: ‘(actual flow4nxchart><2 6'cc/min)
‘set proportloneer pump to required. stroke.

Prbﬁortiqnéér Pump Calibrations:

NaGH PUMP ’ ~ 'Na,Cr,0, PUMP
PUNP szif:ua . ‘dé/min PUNP ‘SETTING , ‘ce/min
! 16 | 1 23
k) 42 " 2 48
'3 68 3 74
, 4 93 4 99
5 116 5 125
6 142 6 150
7 167 7 176
8 191 8 200
9 221 9 225
10 241 10 248 -
&
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6.6

i

:Water;AnalySes

&ggi.»ﬁOut£on;andﬁéouéet Soaﬁ Test

Aﬁ#aratﬁs _ ﬁeﬂéeits
" 1.- 40 ml- shak1ng bottle 1/2 ﬁiﬁtvééﬁtran<éndxﬁon&et
1- dropper bettle for 'soap -solution soéplsolubion
PROCEDURE
) Measure out 40 ml of softened water .into- the shaking
‘bottle. “

[ e

ﬁg ’Add soap ‘solution dropwise . frOm the dropper bottle.

3. 'The. bottie: should ‘be shaken, v1goronaly after the addi-
‘tion of each drop. If lather forms, “the ‘bottle should
‘be placed on- its side. - “permanent lather™. 1ndzcates
the true 'end point is. obtalned :when ' the | lather covers
‘the entire :liquid ‘surface and persists for:at least 5
m1nutes.

4. 'The number of drops required to obtainra mpermanent
latherm is an -indication .of -the hardness . of :the .water
be1ngltesteda

s “This ‘method .is generally used - for testing the hardness
of zeolite Eoftener :effluents, Where the water to be
tested is ‘the effluent -from a salt regenerated softéner,
the method «is used :as outlined above. Where :the water
‘to be tested :is the effluent from an.acid regenerated
rzeolite ithe - sample must ‘be: neatrallzed ias followsd: To
‘8 50 mlsample.of. the water radd’ 2 or 3 drops of —pheno-
phthaleln 1nd1cator. Then :add. sodium hydroxide 'solution
cautlously from:a burette, with constant stirring, until
:a faint pink- color- ‘appears. Then ‘measure. out 40 ml of
“this neutral1zed water ‘and proceed as in 1-4 ahove.

6 62 Determlnatlon of Methyl Orange Alkalxnlty,. Alkallnlty Am 4

Appcratus ' ' . o fBeagents

- ié migéﬁtématiq.Bﬁtegte 1 qt. N/SO sulfuric: ac1d A

- 100~m1'gradnate& cylinder » 1:- 4 oz, methyl orange rindi-

- porcelaln dlsh 5 AR, dismeter - cator {in- dropplng bottle)
«(0.05%). :

glass: stlrrlng rods, 6. in. long
'PROCEDURE

1. Place a 100 ml- sample of ‘water, measured in . a glass: cyl1nder,
<into a- cléan porcelainiévaporating dish.

i, Add two to ‘three drops of ~the methyl orange 1ndxcator.
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‘éﬁ

Fill: the . burette with the N/50 'sulfuric acid solution to
‘the izero 'mark.

Add - ‘this solution. cautlously from ‘the -burette with constant

“gtirring until ‘the: color: ahanges from yellow to the falntest

pxnk discernible.

Every oneetenth of a’ ml of the . snlfurxc acid solutlon -added
is. equ:valenb ‘to one ppm. of methyl orangeralkalinity ex-
pressed as’ CaCO3 or:

MO Alk, = ppm methyl orange alkal1n1ty expressed as
: CaCG .

MO Alk = 10 x (ml of ‘sulfuric .acid solut1on added)

6.63 Determlnatlon of Free Mineral - Ac1d1ty

Apparatus~

Redgedts

eit- 10 ml automatic buretteé . 1 qt. &/ﬁﬁrsodiumtcarbonéte~solutiqn
1:- 106 ml graduated cylinder

:1 - porcelazn ‘dish, 5. in. dlameter; 4 oz methyl ~grange iindicator ‘(in drop=

3:- glass'stirring: rods, 6 :in. long - ping bottle)
| PROCEDURE
. t. Place 100 .ml- sample of the water (measured.in a graduated’

glass: cyllnder) in a clean porcelain:evaporating disk,

‘Add ‘2 -or 3 drops of methyl orange :indicator.
'Fill the burette with the N/50 sodium carbonate -solution to

the zero mark,

‘Add -the sodium carbonate solution: ‘cautiously -from the burette
.with constant :stirring, until the ‘faint plnk color d1sappears
-and 'changes ‘to a faint yellow color.

‘Each -ml of sodium carbonate added:is equxvalent ‘to 10 ppm of :

free. mxneral‘ac1d1ty, expressed as calcium carbonate.
‘FMA ppm free mineral . 301d1ty, expressed as C&COa.
FMA = 10 x ml sodium-carbonate . addeda

6;? ﬁiscellanebus>ﬂutiés

6.71 Ront1ne Readings

EA'.

Instructions See "(Permutit Tests 41, #8, -and #13)

Tests (NOTE: "Water Treatment Plant DallyiLogW .examp le . sheets)

L,

Frée ‘mineral racidity: (FMA),”soap hardness, -and pH of Zeo-Karb

'H fnits are to.be taken: hourly :when ‘units are on- line.;

’Methyl orange :alkalinity:(MO), pH Solanr1dge conduct1v1ty,

and ‘resistance by portable méter are to be “taken hourly

from: ‘the: De-Acidite effluent when :units: ‘are .on Jine,”
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3. :ﬁethyl orange alkalinity of filtered wéter.iS'té:Se'tﬁken
once each shift,

P . 4, Deaerator readings are to be taken every two hours.,

B. 'Log.Sheet‘Inform&tion of Regenerations

‘Both Zeo-Karb H and. De-Acidite units are run until the?‘ére’neérly’éX=
‘hausted ds;determined“by chémicaizanélysesa As .an operatlonal ‘aid records
‘are kept ‘to.estimate the expected run of each unit. The - approximate con-
"gerVQtiOB run .of ithe Zeo-Karb H units (under ﬁresent ‘water conditions) is
.’50,000 gallons with.all the water to Zeo-Karb H and De-Acidite units passing
‘through one 'crest meter on ‘the inlet to the Zeo-Karb H unit.

The ‘record for- the ‘units is kept on the ‘following form which .is made out

2complete whenever a unit is regenerated.,

Exampleé
- B, tdg'Sheetfinformation ‘ , .
: Zeo-Karb De-Acidite

: Date on

Time on

jMeter»ﬁeading On f3916290001(1) ?34652,6601(3)

Expécted Run (A) 58 7550 - (2) 135,500 (%)

Meter Reading Off 3,220,550 :(3) 3,188,100 (8)
) D-A Cumulative :(B) 109,400 (4)
~ A plus B 167,950 (5)
i Free Mineral ACldltY 25(9)

4F11tered Water MO 100 (10)

“Total ‘ 125 (11)

‘NOTE: ‘If A plus B exceeds expected Tun ofﬁﬁAg galculate”ﬂ&. ﬁéterﬂéad-
ing off; otherwise leave blank, . “

The following numbers refer to similar .numbers shown on form above:

(1) This is meter reading at end of regenération of- ZK.. ,
(2) 'This 'is expected run of ZK unit and-is found by - tak1ng the
"~ sum.of FMA. .(9) .and filtered. water MO (10) whxch is 125
'(11) on above form and looking up in Table 6.71- 1 and ob-
" taining the capacity of ZK.
(3) 'This .is the sum of (1) and“(2). .
“(4) 'This is the ‘amount of water “that -has passed -through:the DA
. . - unit up until this time (since last regeneration). :(1)
minus {6).
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(5)

/(6)

{1)

(8)

"The ‘sum. of A plus B or. (2) plus (4),3'Thxs figure would
give rthe new DA cumulative at the ‘end of “this.run .except

.where ‘it s .in.excess of the expected run on DA (As it
A8 dm ‘the figure ‘above).

‘This ris the .meter - readlng at end of last regenerat:on of
.DA 0

Th1s is expected run- of DA unit.and is found by taking
“the FMA (9) of ZK ‘éffluént - -and. looklng in Table 6.71 and
-obtaining :the DA unit capacity,

"This .is the ‘meter reading at end of run on DA unit, Since
A plus B is greater -than ‘the expected ;run of DA, you have
‘to calculdte the DA meter reading off :('see note on bottom
of form). "To do- ‘this, subtract the DA’ cumulat1ve (4) . from
‘the DA expected -run (7). This gives 135,500 - 109,400 =
26, 100 gallons that can still ‘be.put: throngh ‘the DA ‘unit,

- At present ‘the meter reading «is 3,162,000 (1) which when

you -add 26,100 becomes - 3, 188 100 (8) ‘or <is the ‘meter

_'reading at the ‘end of run on: the DA unit’,

6.72 ‘MiScel}aneous;Instrnctlons

6.73

1 L3

Wash and rinsé ‘discharge- vaives should ‘be open ‘when units
are .on soften position and closed only when ‘water header :is-
iturned off bldg. - ‘to prevent leaking of multiports.

Mﬁltlports should be turned:forward only ito prevent stripping
rubber . llnzng on:the. insideé. .

‘When rthe: soda ash . brlne 4is being. added - to the DA unit  the
'f;ltered water header to ‘the unit should .be closed.. !This:is
to take :header pressure off ‘the small .brine pump. After:the
brine .is .all .in opén-the header for rinsing purposes and then

‘close it as usual-for:the recycling step.

Unit that is te go on.the line and has ‘stood for one hour is
to be rinsed. Rinse the ZK unit first for 10 minutes and

‘check.the water  for- FMA and ‘clarity to. make sure -all” ‘soured

-water is out of the tank. Rinse DA arhtil it dis- ready:to go

on: llne. “The - resxstance should -be held ‘between 90,000 : and
190, 000 ohms and a pH of 4 4.to 5.0 of the. damxnerallzed

‘Wﬁter o

‘Every Monday grease: ‘maltiports with multlport grease. Gun +to

. be loaded .with .this grease and applied: throngh rthe grease

1‘4'

2’}‘

‘cocks .in:rear of " each multlport.

‘Periodic Equ:pment.and Instrument Checks

Hourly and/or Daily. Becopd"the‘routinefrehdingsﬁas-iisted

under 6,71,

‘Sémi-Monthly. Check the:calibration of- the pen on- the four .
Bailey Flow Meters using stop. ‘watch and portable scale ‘tank,
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TABLE 6:7i-2

" Expected: Capacity of ZK .and DA Units

(These ratings are conservative and should be used for

estimating purposes only; not for determining operation.).

FILTERED WATER
MO PLUS FMA
(ppm)

ANE

CAPACITY OF
.ZEO-KARB H
(gals.)

FMA (ppm)

CAPACITY OF
DE-ACIDITE
(gais.)

100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
. 144
46
148
150
152

154
156.

73,500
71, 800
70, 400
69, 150°
67,900
66, 500
65, 400
64, 200
63, 100
62,000
61,000
60-,.050
59, 000°
58, 100
57,200
56, 300
55, 400°
54,700
53, 900°
53, 100
52, 200-
51,600
50, 900
50, 200-
49, 600
48,800
48, 200
47,600’
47,000

~10:
12
14
16
18
20
22
24
26
28
30°
32
34
36
38
40°
42
44
46.
48
50
52
54
56
58
60

gu ApRFE Ayl
T T g

337, 500
280, 000-
240', 500
210, 500
186, 300.
168,200
153,000
141,000
130,000
120, 400
112,700
105, 400
99, 300"
93, 800°
88,700
84,200°
80, 400
76,600’
73, 400
70, 200:
67,600
65, 300
62, 400°
60, 100
58, 200
56, 300



08

0AK' RIDGE' NATIONAL ‘LABORATORY

‘Water Treatment .Plant Daily 'Log

Sheet l . ‘ .
’ - Date
ZK EFFLUENT L .‘» : DA EFFLUENT
NO. 1 NO. 2 NO. 17 o B NO. 2 ; ) X
TIME STORAGE LL .FMA SOAP HARD, FMA | SOAP HARD MO pﬂ - “SQLU.?BRIDGE RESISTARCE MO | pH SOLU-ﬁRIBGE RESISTANCE
12 MM | '
1AM
2 AM
3 AM
4 AM
5 AM
6 AM
7 AM
8 AM .
9 AM
10 AM
i1 AM .
12 N !
1 PM
2 PM
3 PM
4 PM
5 PM
6 PM
7 PM
8 PM
9 PM
10 PM
11 PM




0AK ‘RIDGE.NATIONAL LABORATORY

'Water. Treatment Plant. Daily Log

‘Sheet .2
Date
Shift 12 to 8 Bto4d | 4dtol2
filtered Water~M0 :
‘CérboyswAcid on Hand
.| Bags Soda.:Ash on Hand
-peaérator Chéck
. i . |RESISTANCE . VACUUN A Bé?éfﬁﬁ
'LEVEL [TEMPERATURE| 30%c pHE 1 2 3 FLOW | PUMP ON
L =
3 AM
5 A
7 _AM
'9:AM
11 AM
1 PN
3 PM
5 PM
7 PM_
9 PM -
11 PM
'EStimated.GaIlonsiﬁéfﬁzin&Unit
IUNIT i AM 5 AN s _Pu
‘No. 1 ZK.
No. 1 DA
. No. 2 ZK
" No. 2 DA ;
Operator
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“An -error greater than + 5% .should - be reported to the ‘Instru-
‘ment Maintenance Section -in Bu11d1ng 105. 'These tests should

be started on ‘Monday of "every other week, begxnn:ng with the
Bailey ‘to Bn11d1ng 105. ‘Check to make sure ‘that no .water ‘will

. be’ neededox-useddurlng the ‘check.

’Monthly Make out -the. monthiy ‘water znventury as of 0000 on
the 1st of .each month, .In compiling this [inventory, note that

bhe Balley 1ntegrators are ‘within reasonable range.

:Annaally, ‘Inspect resin beds :in “the units determlnxng ‘condition
‘and ‘necessity of addition and/or - replacemant of the ‘resins.
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7.0 RAW..MATERIALS

Chemlcals ;are the only raw . materlals used .in Bulldlng 807 . operatlons

Followxng is alistingof the: chem1cals along w1th thexr uses .and. speclflcatlonsa

7.1 SulfuriclAeid;(Héso )

Baume technical, grade (66 ) .sulfuric. acldl}:used in. regeneratlng the .Zeo-
Karb H units. “One. hundred elght (108) i1bs. of acid is used .per: regenération
resulting .in .an. average;consumptlon of 3 1b3/1000 gal of demxneral1zed water.:
The acid is: transferred to the ‘acid storage:tank: from carboys by - vacuum and .is
then dropped. by gravxty to either of -the ag;d measuring .crocks .as needed.
| ‘The ;analysis of technical 6&9’B§§@§:§'1furlc ‘acid, ‘as listed by the

'mgaaﬁg” ure

*"1

__;§Aas follow

S

‘§u1f urjc: (H2 4)7=.93,2% minimum
T . Freezing POlnt : 29°F:- .below zero
~Nons Volat1le Mat§§§ = 0,0005% 5
;.<Chlpx1 e (Cl) - Q 006%- . '

'letrates (NO ) 0.0002%

Ammonia (NH43:= gggggg%

Sulfite (SOQ),e,O;QQQS%M

Arsenic (As) = 0,000003%.

‘Heavy Metals as Pb:- 0, 0065%
Heavy Metals as .Fe.- 0,0001%

7.2 Soda Ash ;(Nézcog)

Soda Ash (99 100%) thh 58% available . sodlum oxide!is used. in regeneracxng

.the De- A01d1te units. Fifty (50).lbs of soda.ash .is required per. regeneratxng
'resultxng in an. average .consumption of . approxxmately 3/4 . lthlOOO gal of
;demineralized water. The soda .ash is obtalned in 106 pound sacks .and is, trans~ .

: ferred to the make- np tank :by ‘hand. ' ‘
‘The analysxs of the .soda - ash, as 1lsted by the manufacturer, is as . follows

Sodium. Carbonate (Nay,COy) - 99-100% ;Slllca (Si.0,).- 0.005%.
‘Sodium .Oxide ! (Nea,0) - 58% .Sulphates . (SO4)-~ 0. 004%
.Insoluble. matter.- 0,01% - .Aluminum.(Al) .- .0.002%
Moisture .- 1.0% . : : :Arsenic (As)v~ .0.0001%
.Chlorine. (Cl)»- 0 003% . : " .:Lead (Pb) .- 0, 0005%
Phqsphate (PO,) .- 0,002% Iron (Fe) .. .- 0, 0005%
‘NH,OH ppt: - 0.015% - , ;Pota831um (K)‘- 0.02%
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7.3 Soaium,sulfite;(maéso3)'

As explaxned previously, -the excess: chlor1ne 1n the flltered feed water
is .removed by sodium sulfite. addition. to the water prior to its entry into the
Zeo-Karb. H unit.. One pound of sodium - sulflte per 45 .gal .of solution .is used
.for each: make up resultlng in an average weekly consumptlon of . approxlmately
seven. pounds of sodium sulfite. It is obtaxned in 100 pound sacks from the
.Power .House . supply

The . analysis of. the commerc1al sodium . sulflte, as.iisted by the~manu;

facturer, is as‘follows.!

" Sodium.Sulfite (Na,SOg):- 93% .minimum
Insoluble Matter - 0.01% A

Free Acid«- no reaction. .

" .Free Alkali . (Nay,COg) - 0.25% I

.Chlorine (Cl) - 0.02% : :
Thiosulfate . (S 07).- no reaction

Arsenic {As) .- 0.0002% = .

Heavy Metals.as.Pb - 0.002% ‘

Iron (Fe) .- 0.001% .. , : ‘ T

s7;4 Flake~CanSticr(Na0H)

‘Demineralized water to the Mock- up is adJusted to a pH of 6 0.- 6. 5 by
add1t1on of a caust;c solution. The caustic solution is. made,up ‘an a make ~up
‘tank located in.the second floor laboratory -and dropped.by gravity to the pump
‘head tankV ‘Ten .pounds of flake caustic per 100 liters of water is required
per make-up - resultxng in.a consumption . of 8 pounds,caustlc per 24 ‘hours when
the flow of water to the mock-up is 25.gpm.: ,

- The analysls of the commercial flake. caustlc, as llsted by the manu -

:facturer is as follows:

Sodium Hydroxide (NaOH) :- 96-98%

Sodium Oxide (Na,0) .-r.76%

Sodium Carbonate. (NaQCOQ

Chlorine (Cl).- 0.01% -

‘Sulfate (S0,).- 0,005% ..

Phosphate (PO,) :- 0.005%
*.8ilica and -Ammonia

ppt. (Si0, ‘and.NH,OH) ;- 0 02%

Nitrogen. (N).- 0.001%

Iron (Fe) - 0.002%..

Silver (Ag) .- 05003%
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7.5 'Sodium;Dichfcmate,(NazﬁrzOga

‘A solution of commercxalssodxum dichromate is added to the. demlneralxzed
water .to the Mock- up at a rate to glve 5+ 0.5 ppm of color as. determlned by
comparison on ‘a colorxmecer The .dichromate is made up.in the -second .floor
laboratory ahd. dropped by grav1ty to the .correct pump. head .tank. One and one-
fourth pounds .of dichromate per 100 llters of water is used for each .make- =up
resultxng in ‘a cohsumptlon of one pound of dzchromate per 24 hours when .the
Aflow of . water to the Mock up is 25 .gpm.

The" analys:s of the Technical -Sodium chhromate, .as -listed .by the. manu-
facturers, is as.follows: ' '

v *Sodium dichromate‘(wazc:r;o,) - 98-99%
Insoluble Matter - 0:01%.
Chlorine .(Cl) - 0.005%

Sulfate (S0,) - 0.,03%
Aluminum_ (Al) - 0.02%..
- 0.005%

.Calcium (Ca)
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8.0 SAFETY RULES

8.1 :Sulfuric Aeid

Sulfuric acid is both an oxidizing .and .a deh&drating -acid and will cause:
severe burns upon contacting the skin.: Whi le working .with acld face shlelds,
vgoggles, rubber gloves,. and ‘standard protect1ve clot hing shouid ‘be wornﬁ In
case of . any large spill on the person, use of - the -safety shower ‘should be made
as qulckly as, poss1ble No gloves, face shleld .etc., should be removed untll
.after the out51de surfaces are clean.. For small drops of ac1d on ‘the . cloth1ng
<or~sk1nl.yash with a large amount .of water.;.Qulck;use‘of water will prevent

‘the ‘acid from eating through clothing onto the skin.
‘8.2 Soda Ash

‘The soda.ash used in 807 is a fine powder and will be plcked up by ‘the
-air while it is; being dumped 1nto the make-up .tanks.:. This is quite 1rr1tat1ng
.to the nose . and throat and. resplrators maylueused.toellmlnate this 1rr1tat10n§

‘Gloves and goggles should be ‘worn while ‘making up- regeneratlng ‘solutions -
~to pnevent any soda ash’ solution . from splashing .into - the eyes or getting on
the ‘hands.: A A :

83 ‘Caustic o '

‘Flake caustic .acts as adehydrating agent and will cause severe bufné when
coming .into contact with the skin.; Caustic is exothermic -when it is being
, dxssolved g1v1ng off considerable heat. Hot concentrated ‘causttic .solutions
‘are eape01ally severe on the skin.; Dllute‘and congentnaced solntlong ‘of
»caus§1¢ cause .a slick, soapy;fcellng,onVth‘akin»wﬁich'wiLl dry and.?éusewthe
.skin to become hard ‘and :cracked.: o : .

Face sh1elds and rubber gloves shonld be -worn while wcrkxng Wlth -either
flake . caustxc or strong caustic solutlonsp Use of a safety shower should ‘be

-made as quxckly as p0331ble after any splll of caustic on the person‘

8:6‘



'8i4 Sodium‘Diehromate

Solutions of dichromate are somewhat dehydrating in that they tend ‘to dry
‘the skin upon contact.: Both the solid .dichromate .and solutions stain the skin
and ‘are extremely difficult to remove.. Gloves should be worn while working -

-with dichromate.: .
'8:5 'Sodium Sulfite
Normaifsafety precautions should be used when bandling;either‘fﬁe solid

or solutions of sodium sulfite. Care should be taken .to ptevent~solupi6na

from splashing into the e&es of mouth .y
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9.0 MISCELLANEOUS MAINTENANCE ITEMS

9.1 Demineralization:Unit :Repac«king

In 'March, i94% operation of the Deminéf&lizing Plant in Building 807 was
transferred from the Power Department ‘to the Pilot Plants Section .of the
‘Technical Division., The unlbsxwere operated as rece1ved usxng the .original
" .resins, until March 1949, ‘when - ‘it -became 1ncreaszngly evident that .demineral-
ized water could not be suppl1ed to meet the antxclpated demand for qualzty
.and quantlty During thzs two year perlod ‘however,; several 1mprovements were
‘made to,lncrease -t he quaixty of the water, efficiency of the units, :and
standardization of operations.. ‘New instruments were installed for fecof&ing
fiows; ﬁH; resistance, etc., .and the original.instfuments'ahd equipment were
checked for ‘accuracy and operation.. The final instrumentation of the bulldlng
was completed -as: of November, 1949. ‘and the . final equipment repalr completedas~
of October, 1949.. ) -

" In March, 1949, ‘the units were inspected to determine ‘the condition of the
resins.; Inspection showed the re31ntu>have ‘been attacked severely by the free
chlorine while the De-Acidite resin was worn out. Samples from each exchanger
were submitted to the Permutit Company for -analysis and upon: thelr recom-
mendations the old resin was dlscarded and replaced with completely new Zeo-
Karb H and/or De- Acxd1te res1nsu

The units were replaced durlngwislack demand period with one set of units
refilled at a‘ time.. This was done .in order to supply a minimum water supply
to the service buildings.: Figufg~9.i-i shows the lower .section of bed for the
Zeo-Karb H unit as an example of the method of filling.a unit.

Following is the -list of material used .in replacing the units:

Zeo-Karb ‘Units

% in. X 1 in. gfavei V 580 1bs/two units
¥.in. X % in.; gravel 1260 ‘lbs/two units
1/8 in.: X %,1n, gravel: 1260 lbs/two units

Zero-Karb ‘H Resins :  105.0 cubic ft/two units .
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| De- Acidiie Unitsi

1 in.; X 1% in.:-gravel 240 .lbs/two units
¥ in. ’X 1 in. gravel 380 lbs/two units
% 1n"x % in. gravel : 380 .1bs/two units
1/8.in.. X ¥4 in.; gravel 620 .1bs/two . units
De-Acidite Resxns ‘ 34 .cubic ft/two units

9.2 ’807&Bnilding,8pa:e Parts

Given ‘below is -a.list of aﬁare parts&

9.21 Séére‘?artsffdr”Demineraiizﬁtion‘Uuits

Item No.;

66-840
67-105

67-106

66-841
67-103

67-104

66-603
66-605
67-11

Description Minimum

ZK»Unig Spare Parts

,Gasket,xﬁortAValve, F/Z‘grinﬂ;Multipprt Valve 6
(Partially lined) .

Assemhly,:Slide;F/2-% in. non-convertible partiél- 2
ly lined Multiport Valve.:

Plate,.-Port, F/2 % in.; nonfconvertible ﬁartially 2
lined Multiport Valve.:

DA Unit Spare Parts

‘Gasket, Port Valve, F/2 1 1n Multiéort Valve 6 .
f(Completely lined}.

AssemblerSlgde,.F/Z-K‘in";ﬁonqconvertible 2
completely rubber -lined Multiport Valve

-Plate, Port, F/2 % in. non-convertible coméletely 2
lined Multiport Valve '

General .Spare Parts

Spring, Slide F/Multiport Valve 2
Screw, Port Plate (Multiﬁdrt Single Valve) 2
‘Cement, Rubber F/water softener : 2

‘90
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9.22 ‘Spare Parts for Distribution System

Ttem No.:

66-870

66871
66-872
66-873

66-874

66-875
66-876

© 66-877

66-878
99-342

 66-664

66-1022. -

66-10

72-87
72-88
72-89

 Weil Cehififﬁééi-?ﬁﬁév

Description

'Rzngs,ﬂWear:ng (1st . and 2nd stage) F/Weil EM 2 in.;

SS pump

'ﬂ;ggag Wearing (2nd :stage back) F/Weil EM-2 in." SS

pump

4;fﬁiﬁga, W@axigg (@aatiag and suetien gid@) E/ngi
“EM=2 im.;8S pump .

Riaga, Wearing (beﬁween a%ages) F/Weil EMsZ in, 88
pump

‘Sleeves, Shaft, F/Weil EM-2 in, SS pump
'C@iiaﬁ. Packing, F/Weil EM-2 in. S8 éﬁﬁé'

Ring, Water Seal, F/Weil EM-2 in. S8 pump
Packing Gland (sets) F/Weil EM-2 in. SS pump

" Ball Bearings, F/Weil EN-2 in. $3 pump
Weil EM-2 in. SS High Head Pip
Matlin Rockweil bearings, F/Weil EM-2 in. 8§ pump

Pump
Pump, Centr:fugal Ss {nbi 1nciuded base of motor)
to. duplxcate existing Dufco pumps of serial numbets

"6563 and 6562 (In K-6 warehouse)

M11ton Boy Pump
Valve, complete asaemhly F/EB
Proportioneer Pump

Reagent and Packing F/?iéﬁbrtibneef‘éﬁéﬁ

‘Rings, Lantern, F/Proport:oneer Pumps .

" ‘Check Valve, Seats and Balls, F/Proportloneer Puﬁﬁs
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Itenm No.-

67-107
67-108
67-12
66-1023

66-1024

72-90

Description

Miscellaneous -

'Eibﬁ&, 4'ihuj90° Rubﬁef-iined'fiahéeé F/ﬁe§ﬁﬁtif Units

Beducer, 4 in. % 3 in., Rubbéer -lined, flanged Wallace
and Tierman: F/Og and CO,

COntroller, wxde»rangefL L., Fisher Gas Co. :

‘Hose SS, Type 316. Flexible with Braided Cover, 5/8 in.

ID with ¥ IPS

Control P1lot for Leslie Controller, Type PDA, pressure

range 100-200 psi

'Buretbe,v25 0 ml, autématiec
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10.0 DRAWING: LIST

10.1 Permutit Dravings

Given below ‘is a list of ithe" maJor partzon of the present Permut1t Company
diawings which pertain to the 807 Bu1ld1ng ‘and ‘equipment. Listing is sub-
‘divided accqrdzng to equxpment

10.11- 807 Building

- Drawing : \ Description

J 3079-1 : ‘Layout - Zeo-Karb H and De-Acidite Unit

G 6872 Foundation and Sump Detalls

G 6892 - Flow Diagram

J 3159- 5 Flow Diagram .’

B 14130 Assemhly of Jack Legs o

K 1570- 4~ Plan Layeut (lst floor): pumps, exchangers, etc.

J 3209 L

K 1563-4 : ‘Elevation- Sectlon A-A (4 floors) . .

K 1578-2 Elevations-Section D-D, E-E, F:F, (1lst fleer)
. o Section G-G, (4th floor) o .

K 1571-4 Elevations-Section 4-A. B-B (1st floor)

10.12 Zeo-Karb H Softenei Unit

Draéing - Description
G 5433 . 'Internal Assembly - Lower
B 18301-1 Arrangement of P1p1ng in Rear of Multzport Valve
C 3562 ‘ Strainer System as per B/M 2442
B 22416. . Pressure Gange Piping - Galv.,W S.
B 17028 ©  Pressure Gaunge Piping - Allegheny Metal
B 10814 ' " Air Veat Piping
"B 18066-1- X Assembiy ‘Drawing
B 18068 - Upper Distribution
B 18017 ’ ‘Acid Distribution

10.13 De-Acidite Unit

Drawing A o SRR Descr:pt:on .
B 20643 Arrangement of Piping in Rear of Multlport Valve
. E 1033- 7 X ‘Shell, Complete .

G 6747-X , ‘Wash Distributor
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10.14 Regenerating Equipment

Drawing

15554 1
23104
4316-1
8547
8546. -
19100
6833-1
22702-1
3134
6725 X

23150-1
4275
16691

WOw OINwow mOww

10.15 Vacuum Deaerator
DiaWihg

5006 1
3079-3

G FT

1558-5

23464
23504
7062

7063-1
1557 -

23349
22976
23195
23200

TowmROQOWW R

10. 16

-Calgon and Peroxide
Drawing

3181-2
3181-1"
5025-1°
23180-2
23199-1
23030 -
23202
21930-1
3803

>N m S

94

Description

Dilute Acid Tank

Steel Tank

Strong Acid Measur1ng Crock
Baffle, Complete

Baffle, Complete

‘Alkali Tank
‘Mounting Panel-- Rinse Line
‘Strainer Basket

Rate of Flow Indicator

Pipe Mounting Assembly of Rate()fFlow
Indicator

Strong Acid Storage Tank

Acid Mixing Chamber

Assembly - 40 Gallon Acid Pot

Description

Flow Diagram of Vacium Deaerator

Layout Permutit Demineralizing Plant Show-

ing Interconnecting Pipe with Vacuum
Deaeratofr

Layout Plan and Elevation of Vactum Deaerator,

Stotpge Tank, Condensgfs, and Jets
Assembly Detail for Orifice and Nozzles

Piping Arrangement for Bailey Flow Indicater

Recirculating Heat Exchanger

Shell

Tank Specifications

Distribution Installation’

1 - Valve Spray Heaters :
30 Sq/ft.  Vent Condenser Assembly

Description

‘Layout of Equipment

Layout of Solution Feeds
Foundation Details,
Peroxide Solution Tanks
Calgon Solution Tank
Calgon Air Bubblers
Peroxide Air Bubblers
Tell Tale Sticks

Sketch of 02 and CO, Assembly



10.2 DaPont vm,amggi

», ' ‘Given below is a list of ‘the maJor port1on of the present ‘DuPont Company

drawings which pertaln to the 807 Bu1ld1ng and equ1pment. Llstxng is sub-

a d1v1ded accord:ng to equlpmgnt.

10,21 'BQK‘Bumlding

‘Dfa&ihg

W 70132
¥ 70050
W 70203
W 70683
- W 69077

10;22~.é§f£§nef Units.

. Drawing
- #W 69118
W 69117

'10.23 Vacunm Deaerator

Drawing

W 69118
'W-6911?

T O S
Description

Plans and Details Plumblng and Draznage
Sectlons and Elevatxon Archxtecture
Sections and Detalls, Electr1cal

" Heating Systems )
~Plans- - nght and Power, Electrical

‘Description

Arrangement, Sections Ne. 1 =

Airangement, Plan Sheet No. 1, lst Floer

Description

Atrangement, Sections No. 1 ' f
Arrangemeént, Plan Sheet No. 1, 1lst Floor

10 24 Calgon and’ Peroxlde

Drawxng

W so118
W 69117

.10 25 D1atr1bnt1on

Drawzng

W 69118
W 69117
70435

Description

Artangement Section No. 1 - L
Arrangement, Plan Sheet No. 1, 1lst Floor

Description

Arrangement, Section No:: 1 - o
Arrangement, Plan Sheet No.gl, 1st Floor
Arrangement, Section. Sheet No. 3
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