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NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a defiuitely rela..ed
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation ibatsoever; and the fact that the Govern-
ment nay have formulated, ftamished, or in any way
supplied the said drawings, specifications, or other
data is not to be regardee by inplication or ether-
wise as in ay nanner lice-ztsf= +I r --
other person or corporation, or con-e.-y-mg any rights
or permission to mmnufacture, use or sell any
patented invention that ray in any way be xeiatf
thereto.
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_ Per; (a) 3%ZxPS- ifr -T3 74a243 Ser 69A29? 1 c:2 2D S*- 2.96G
(b) Me-L MOW4*-U -"r (Cc-da 2764) B1-!&iit.3U pa-grees

If: cif fLzi=- lir 4±0-9.2 - ArAp 61065M&

EnO (1) AwzaJse of !;Wier w~e and e.,e = cm-
-- de=*L s&:lez ft.= a 6i0 ;ci j1tat toat!7

_(2) inaae cf bciler vcr rniI sujazesic- -=3et c-ezn cmc-
dw"Uat £2iS?2 frs the MP-2 cmrL-a 5 I1x

(I) &s1-ses cf b~ilm zetei-,SU.rtp ~itUat z-tcm c~cdgate -wp1ls frm ibe LFu'2 bo&Ie
(4 J30-es cc C-l mure, sqextagtaz MIz-t Cai supeinuter

h 1. L -eP~t!c= CC t- jagisSim mmafrg ebotrv a mer cc
SMT--g, it vur Zow Abet Ie ý pttlig 2L-d U3~mn ;e -. b& dit-
IftM.-w =d iMth b~afie, bcth etctls, a7 i

hoWt staEwg of the t IDCS. M;& pit.-.;Lwg tpqmtcjUz
ti !be~~13i bd1au' u,-w tbatcmma c..Y, oe d Zibg ste

an depositd CU !be tmzbim W1 . Ma &-=go vezze-e pzr.,_Itt
L- iwn 4 v~wat!I mje~±z m si p -sd I~ tod~m =7.h intecra 4cl%-

L hc!tglw. Evider-e Gr Wbs pilttix as ndcd cui~ rmi jrtk 6W W boil1s.,
-zsute1 wi-th E1.y BOe Cc-4Pmd, ss 2- ~ar mat :'-0122p *rh! 1D pai

-boilmas eaiclkelD. Abe sjait =+e_ iree.-m. ýuIj T 2.7 1jj of
ame 4- 10.4 to 11.0). Li zreCez~ (a), It. wMS =;Q-Tie ib D73
cbk-riee =s lbs m~o c ci~ to Llad~~1es ctf th bS a-

z-- m~~~ix-,-Os *olhIfc : r-ime I- bmic w ir ~ze!
souls.t Zk reP~ted LIn muexeme (6) IndizaWe --.kst. == p:Ltjlng is

V ~cm--ccd ty the wt~s-- cr ru-!ý c3 Ie n Zt.em in tieuhh
--visct3 ca=U-erd- =-ek-tailas (U-27, C f abi-un

cwU tvjr- 5- "(- ;vc euprV

=W- iicm im efe



Code V.64

tbe-zt~ ZZ 1 t~1Uk 3RP ofp d bC c 4xcdw -- 1clis bao -U ~ovw at 12Uci £-' lenpizer =n4 a mztax i,-e-i CE~ ".0 to 3.5 irNcbe
-0t 'UG' -M a~JXOva SZE ids 'jr 1..117- --am in Tzie bODIIc ate OfjhJAt 5W0 t- 550) !-m (L1.i to 3.5.5 E=.) ama prmes- Gs -the chwdL

j7 2. e ' M,- Skailer ;-md b_.z Loo~ a rieh )a, to t~~etosteam -g IcavIE t~he ýueieae to ezieb-!i
Vie idwltity aid ca:CdLstiý- - *,,- mteaz3s -- ie rigiu-se inthe bailer, znt-er ca axe cam-icd m~~t.- -- t~z -. esi ztelm =ý ~e oni[the tnbZMj bladw. !--d to a~~ a reza foaL ooa'Tenims -b.eh-

cc,-X tm !! he OM,- =±cr d~dle so-Idas wt -- cc the Ea-.aa
ccodmte, tbhe bDI3er water- frci b tih e --+,-- is ge--z~atd sza~iz b~e
satzea Gs zeEl ~s l--- stem5 ccu ~sate. Mhc-e -tests 'h- d ba =;!medca tabamatc* boilers 4-rm-ng vmt;zal cqputica..

-- 3 Tk I aata~t e~cto~ b~ 4  pe bollems, ~ith !nt,-,-_-. sa'm--jbezta=, for this e-zzr5-*-w c ofdAI=: 2:-e L!?!-2, -- 603 psi boiler
andt. WC-2!,, a 2200 nx-i boilv-. Se:PILng ~'7-at e ir-ptammo b'rar-e

ima arter the ii-maewaiezrs m tbs bo3es.. !e -tce tate-al sZoi'od

=e -e-th the Be=kI fl Sx-iva ez--ý deaLT=, is _

*A~P S-pcat'-qbmtcm-ei in ca! to2e.iý .me qn-MtieS CC
boiler- -aer I~t~js ~e~ n th-e a-_-~ ccnmao Al£3, der.*

S. eftg emdted en the BV-25 me-IS-2 bodlm.r asS p-e11
boilers --hars thiat cstisai "--%= thma: bolror-s. c-; ex!trew- MtAi

a - -tI'm in :,3-- Usewe= omde=2tv, ane33ves ezýafbseTitI~y cmw
-n LEM-2 boilers ~boa the-y -m tes.~d at o-erl M&4 t~jat-m eve-2

Otfthe. 5!oiler iita tL-- sodium~-± ammlt c -T- te s~e t~em Ilet
sucz~eaei IaiW e. 2dg-he tban zt, tbe tziae. Tzrgestl~g. tha-t solitfle

I. Clt3 '. in the smapmmtavser. Vex da. tbis has el--beenereied I-imtr-sL -!apm a ý= jc .-zttrbatez ;o pccrsw- if
or the su~e~ste-m. It 13 belitved that t1he saift =--led ever in

-- aie s7i e7!!mated stem a=~ d~e-pcmited -m the sa-zface of 4.he suilIzig line fte
to t:"- --&.4~ iD-L- --= ctetedetl to lroif sl 1ts inl Wvjp~ra fcrm=h the stemn te=ciatu-. 1-- e-mae3.
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Code z-764

5.si~o it --s re:-:mtsA by zreremmms (c) en (d) thev -. =Yne- bizaepC=TcOiju VW2 NrI= 37;y -Y,40cdiu ZO3:lgridS -CoffriiC=-t BWS CC
tbis mav3 u.e add--A to the bofle mdsta-r of * WD~ psi ratn" boiler to
yWe1 ab4 3. eja oC cbltý_Ae. Mwe #m~siiae im cc~u-aA -.,,. s

iT matrdn±ed at~ 3.-25 Pj-a. mdol wef. mfte czvrtaei stem~ zczedtsa

ph~ie, o3~3.efrc, Buiise -caffstility m- TH. swpiez m

eeII bLodl .Pe~e ____ emicsre (1) ---a emal.ses cf ilr

p~ ~ ~ a Brsca mit sodium cmtckit ini tL-e !*Uler =aer zmdcier
canx~erIs a3 ttebs~ ~~e chlem~idie accartc il

La cnestee and tkac_-r -uder carzocr~ ajwe-xr ha:f. Artmef

thbz± the m=3$iticaj Pi'aedze fRm the Ch~criide ms~ri~to um riot a3
Lireliabl2 as t~m V~m liztArle8b s. f ar ME bm

b. In filmers3 ths-se d-tt zD-e to bae ime-wbrsive s8ce no
-mo~ist-ar carrver =- -incaed c= t~hs __te

It is cc ina-t 1.0 moto tM-'- i-
invz m3l q(z=±Le, ios ia-z o'ýAr iaiiU the stem.

6. !Me aseninaea l n~zEU= wz ob.Une =J$, &.irfrg D, tzr
0". en3~-20ntV ev.&lnatli C 'i hO LF2-2 C322 MG-3,5 test boZ~-,t_

- ~~tbtr dlA net carx-, ovret zetc ~d~~ !~
e~it- ~ e q~xc-teA at wr~m dh34a baler vaw as

saoeo soues Mi -tesi &Mc mstew ievs =-.sed Zamffim~tly -To
Sa-me tezpw=7 s...±ts cm.c mw be-jd *pc:==Me Mm__, -'-=tee

Lteii&s. Du5 .3 tlme ts.4vr-mstum cs ,'crs cmd-ticm szs3ae

j3 srAE. Resuts of nl~ysos o tw -en-pol-nV m a s h b~o3 ad
Lt~Uhex m -'! !%OV& bC!ad cc tbe Ir &L'Idrw1 c.ýsL~vamts Vvji :L

the stem c e boiL3er wate wer SvwmeI 5. n~ (2).
Results ar thes aw1vSes iseisste tte iLoulodma:

a. Sor iuactid~ !bte _msmctrqCs Cf waLstwa car17o-p
based en the rnd3.im cbhcrie m-A~ ±=jZ=at *,-t~i~ W2.1 *a
ctmatvity, ara iia~i the smn. Busa cn tb-ee cm~stlcimtA, these !s
mo Prefereitial emc-7mrin *!ib" the Crj or 220a psi. boam-as. IEt Is
of intart to raote ibat '%?-, faezietzge carrymer calozallis±d fzm the[cmý±me'Wity readsims, vb*icb ne a aa~m: of toltal dissolved smlMb
Is In f-s-dr3 soi-ixecatat Tith the calcu3ated peicestuos base a;'c
the t~:i Sul v2l.~Sutnetar.



c=O~AZt-Ia3 in t-thec~~te - -ci-ca-rei ,s ~
=r* -4. a re z n:7iL- mf crl n be- e~ s ern~wi-l

I'!) Meb ca~vt~rztaa Z- __thie par- per b2ial

able !a- thez er~~ 1ica~rt

1' ~~~~~~~(2) Despt!ýrc-U! i-ai'&?~ ~c c ~
tim tf sokble lx~m Sa 2ld:i-" P=Sed f2tet j1!

fi ~ a- ns Cem iŽ up tfr- TL- .e= i 4ý'ý =; -'ý'Zricr,

Me) ZA =i-;e -t Sf~ilica~ in ihe ~elt= --

a cTzdtlaC c a !er-I Xir pllmv 1ns~itelim. In - i =-,il is zct
cr tZ:--er e. ,1 :L dafrsdhS- r3

!b

Ite ect t*7=cýC i: -

2a ~dee. =tý re' clla --.. C-zi

cge ~ ~ o ~- cx~~ -U M~tef th~e In~~e--~~i-abi srle ~~ct
= lhcze cr i-~- b,. ~t o de--Le d~ce

to deteoýiIm (3.-- of~s cei in.~i~~ ±e±~ et-m

c-d~te - -:c

tze the ~ - C.;±rj2 salt zw- tth r-o: '

caI-ac na -ImS Rzlr c=l = --t E
inIim z.



I ~ ~C. The ume!C3ad sW.]Ift j1S I the sL~pei2tdt= -,',e=ifi appssz& 3o. *M ccc;ed -ýth lbSL or the rA=zzwed eteswi cmdsete
samigs. Tibs =a~id zwom'st tJst the sodLi& etoftad 'idta the stem
2e~vUgf bd~er M Cap=Ae (a te sqpedatw~ tabe s:=ftaes.

Aalw- noaok =33 dCO-4 te a Lsbs UWy to ess~-~ Coe abs~e
or IF depceiii =th xweter -- f ee, f oftieaca

the supzbeaee -.teB= wO5c =t neceas~dSJz ibthE salts =0 W-eigiideyocited ca the seo= s!~i cc the ueb-e.
d. CMIMtivitY'm~a the IbL-a1ttA 4-1et CzMVeS Vffe h5iE

adin compete 4szvree~t. si!~h rraiw cf ccr&=ste to boiler wWF~
bondan elarle =d-vdlm io -- cl-MV CM. ex-a4r. this SbO~d

not Amz a basis far s,2 4R s bectse Ite .i are.t U dwi to
and tareftwe, no eazi' -om i~ Zd = emzima aim rzw, EDj5em
b" no that es wcý:e2 s 95% cr h ccbs-v_ 7&1--y a3e cm be dtie to
tle diceaved zpz in tie, ui,-c-sw mmczt~eae.

8. Sboe ulistare Us~bsedi m z Imtete te-entratic n, th'e
seataneted stems caaeste ts =Fmred to Ib- be"- -- t=- "

e gme vMt evz~voer bwes cn sodium chlald:e *ea cAaI~Izy, r--tic~a1
ae =Ove cu tthe LPRu2 test, bclI3sr to deber±~zI r-etbwr &`s-

mva ~cI n6 1 4aa britte citt mim&e cc ied Over Iuaf~ with the stear- !esflt*3 c~ain
eexrL- c.T_-rentl~aflyit the e~r U e - wlU reI ~ amn=W~ the r~ P s attafted &!-ns eview -- e.

f plmvA bot3. is . ,!-.e~iit:

.1 stem i ~ ~raeuetta1 ca1-.o-. of zod= chm-- -Ath the

b. No cmmo'-m £r-r v1" jay w r]Aetsvt Ir. lcilxwa zvceIvi:-
4" &tqer ez oL~erza .c: treetmet.

a. cr-zr7-. dkOEUli rzxl be a pri-0 m boi1~zs at -a=31 vaeýI iet-3zih '~1brilcr water disaoaxud &o-f em at overoa staent!ig

jjd. Fep e xmezme1i Ca=over c zorets r=2ly. £oMdin W a

120 Pd boils a'= sinfl
3D.Alxa tetssbadu to i barn aeciz7 svaUi £,i sa=.3 cZ

m1~tis A~*'r !Xq~r~, boLIer wter treafeat azd Lq_-4ea steeaIaLT1 67-=.~ 3-m thew em-KtIon, the saki= cbIwn~e In the

ba2 ~ e~



Cod--Ze-ý,

I ~~bc5.a' =ter gin ML =xt c arar evefm~Lcutii4Z! =d If sc- te
1,j the boiler z,. le-W to a nlm'=-', =92p~m)y-

tu=bMz bleda c~rm1m =c~ls eshn-,'g be s~cprez .ii
-bDi3sr q-gvratfm sad ief-t-m sttCI Dm1T o cr-?3o7.- shaa

tam p2z=e evm vith ZLAr.1tielyb1 d3Iia cW=d -r-i~c=W= in t-1--
bang,=.wter. &-My=, Sir--e =ij-,.e cuzrv- is a rusa"-c Ibe
towo1 Sall,-. ccute6±* !n the bcdlarwte, Sea -.ZtOe? cim stiim s2acjd
be Ieu to a

-1~~~I th~EI~iliajr~rte bcdil =eto2e=~

Ifrwq~umt],7 to I*" U^Z ~ter =Ulis to 4 mixi'ý-

fta&. s&&@ 1:;nc-s eu w~- aut= iei-els- et
I d ., sW=a am beff-Me dWsi5a -.0ee =astn ear-9MMe? X,

ji ~ ~ 4: Coy65 651 v~be~

Mr Ie W 34 !.) 6&(2).~
UM mAS!IL M (10)
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1!W.

fBoiler Water~ 1 ~22 35.5 1u 175 .18 - 1D.
t 3 C -sate 0.0.0(510.6 0.06 5 0.06 - .7

cauvr-0.004 1.. 0.3 2.9 0.3

BoI Ua~~ter 8 35.5 10 66 20 1.73 conenate 1 .003 0.36 0?.io 3D 0.10 - .
cammowr -% 2 0.00 i.0 0.5 6.0 0.5 -

BOLA artew 2. so 32.6 35 SD 25 - 313.,7
CMWa61 0.002 z.24M G.%9 25 0.09 - 8.7

CM27c~-I % A. 0.00 0.4 0.6 16 0.6 .. -

f - Boi2er later 1 76 32?.6 15 w0 35 10
jC~ammte 1 0.=0 0.18 0.09 is 0.039 8 .7I* C om-~ 1 0.005 0.6 0-.6 2 .

Doillw Ihker 2 74 228.9 25 200 40 525 31.0
0.0in 0l1s 023!

CmToV~-% a .035 0.6 0. 5 30 -IolrIaf 2 7>- 30.4 35 175 60 530I condsem-r 2 0.019 026B 0. 1 5 60
ca~ow-% 2 0.026 0.6 0.7 2.9 10 -

Ba" 301 later 2 72 28.9 25 295 3.0 530 71-0
Condensate 2 0.003 0.18 0.1 5 4 6.0 .
COM'rWro- % 2 0.6U~ 0.6 0.? 1,7

3 3L13ezater 2 71 2M,9 35 16 2G 515 21.0
Cozkosate 2 0.009 0.3. 0.Ci' 6.0 6.6
Canavriyw% 2 00.M3 0.6 0.7 2.? S .

3o13ar later 3 45 2D.3 8 7502 325 10.7
ccnwse3 0.=0 0.07 03. 35 8 6.7 6.5
cac3 0.004 0.3 1.3 4.7 32, - -

3-re 'ne 3 43 20.5 a 440 so 3z25 0.8
coezAd 0.2 0.07 0.1 10 4 6.7 8.6

mnie % 3 0.004 1. 11 5

4cd Sate 3 45 2D.5 a 525 M0 320 10.8

Ca;met 3 0.C02 0.07 0.1 55 3 6.7 8.5
CS=701er -% 3 .0GU 0. 1.3 30 38 -

- ~ ti~~t~ycf ftbe e=Mm2Bte Sa~alo is high dae -to &wckmvd gases
inS the xh4.ý A 8egassier vsmt. evailabe ci -Uis ifrflzticai.
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sou1e RM Ca -* Fe S!%2  .ivit~y

CCudWuate 4 0.56.a 11~ 0.0 21. . 2,5 6.1.
Boiler Water 4 425 538 Im C5 50 240DO 20.8

-- Carr~'ci - % 4 0.i3 0.14 3.1 1.7 -0.10 -

cacdmsate 5 1.12 1-.36 0.25 12.9 3.4 4.7 61
Bailer water 5 4~15 51-- 63 145 50 2253 3D0?

Ci!wr- 5 02 0.27 0. e ".25 8.9 6.a 0.21.

Cc&Asate 6 0.510 0-40 02 1-03U 2.4 72
L B~rA- Water .6 276 301 70 =1~ 10 S5C 103

CUyomr 5 6 A 0.18 0.13 0.2G 1.2.7 .31. 015

.. 7~st 0.?3 0.d)o 0.0P 3.6 3.4 3.5 f7.4
Bailer Tute 7 500 677 6a 1 60 2800 10.9

Cm~~.% 7 It1 0.2 0 CUO O-2e -

L

L2



a ie 5.42 06.29 i1- 10.8 1.7 28J1 5.5
Balrwtr 8 425 524 75 23 45 25CC 10.9

-uvv % 1.28 1.20 1.52 3a.5 3.8 1.12 -

cre 2,1.7 2.0- 0.410 1D.3 1.7 :?.0 7.
Boller ter ;6 .,25 M17 so 36 40 2510D 3D.9

a wjoe.5 0.51 0.417 0.50 -2-7.1 4J.3 04

M aet 8 5.i9 5.13 31.00 25.7 2.A3 25.1 6.0
35wl hutow 8 L25 506 SO IMl 410 2500 10.9
CmYOM - % S 1.22 1.13 1.25 24.7 5.8 1.%4 -

- Inlt a 6J53 0.09 !.16 26.1 1.741 3-5,9 7.
DW 3 V&Ut- 6 4ý0 620 -W -= 1 1-
c8=70ver % a i1.45 1.32 1.9 2.4 4.4- 1.51.

a 9.69 31.55 1. L.A.5., -2 3-'
Bailer rater a 627 766 1W 185 60 300 3.
CUMyOver - - 1.55 1.52 1.24 23.5 3.9 1.64

_nfF, 9 1.577e 1.27 0.56 19.6 5-6 6.66 5.6
Boils? Zater 9 115 44-1 45 135 60 2=0 3.0.85

C a s 9 0.3 .9 1.24, 145, 9.3 0.26 -

Ouztlet 9 0.2 0.28 0.1 i5 z. 6.6
£aI3.rV weer 9 AA5 4.41 45 3315 fo 2500 10.85
CSMOVW-1 9 0.0l 0.04 0.22 11.1 6, 0.44 -

S3 -eae
___le --n -Z CC.~,~~

L-ci3.er wateri' 0 1C 1790 35 68 o 6SX 50 10.98#
- 10 0.22 0.20 0.97 23.8 453 0. 2Z -

(OQtet 10 0Oa 0.04 0.01 10 3 34110 a. 63
-Bailer We-w- Itp 140 1790 35 6-3 100 BS50 io-135

Co~im 3.0 O.W?~ 0.002 0.03 34.7 -3 0.20 -



_UNS BOIRLEl E&~L zvinn-L: £-0 SUPMOUi.7E

Sollifale
Se4ae am INb- C1 0 Fe .P2 tw;Ity~

Maier.& i 1.4. 1.17 0.5 5 2 6.5 7.3
_ Boije er u 1 440 43n1; 30 W 40 -X Z1 .0

Carrjov XI 2 0.32 0.27 0.3s 08.3 3.3 0.27 -

omt2ct 0.05 0.38 0.0, 5 4 8.4 8.6
-BaiLer zzter i2. 440 431 1.30 60 &3 21,2D3-21.0

Cw y ue 1 0.034 0.042 0.038 8.3 6.7 0.35 -

TIOke _1 6.3 5.4 1.? 17 3 31.0) 9.0
Baoflr water 33. '440 438t' 3x0 55 60 24-W 21.0

sL Czx'vr% 31. 1.4-3 1.46 1.31 30.9 5.0 1.29 -

ontlet 3-. 0.4 0.29 0.25 2-0 4 S9.8 8.6
_c~ wat~er 3-1 440 4-38 330 -1, 6 2;c0 U-.0

CTJ'over - % 3n 0.09 0.07 0.19 3,6. 4 "1.? 0.41

V IzWet 32 27.9 33. 2 . & Z ,.
Bailer Water 22 I'm 21.99 190 63 90 82M 3340.

% 32O~r- 1.59 1.74 1.53 27.0 7.8 -$.;

SRpezbester
22 0.9 0.65 C-.Z~3 2 3.

V BO3r Slater 32 1760 21.99 19o 63 90 8200 31.0
_ Cgromw- % 32 0.03 01.03 0.21 7.9 2.2 0.38 -


