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S~mple: W.ter trcl1tcd w,th Vulcan (uM,n, nuaoble) 

n"... 10 WI'tlfy that .he i>Ilow"'l ...~ItW hlYOO bH~ oI."',0..! """""""'" 10 "''' .n.l,..... "" Ilw '''''''·'''eft'.-e<! 
oomplooW ...",ud "".he cl"~l 
Rt;SULT(Sl 

( o..,datoon O",datlOn' 
Lab.No o...c.,ptoon red"ct,on pGUm ..1 red"ctooo 1XMIIU.J . 11 

(25 'C .... NHE) (25't VI_ AIIIAgCi) 

170 mV" '" 560 mVII II 70(18'C)" 

, 7M mV" . ' MOmV"IJ " 6.9 (23 'C)41 

LI 	 COn..........1"" obt.o.uwd by .........b....nd..ord hyd.--n otodl""Odo .......p...........1e<:tnda Calctolaled 

rroID ...,.;......... ·1'0<1-.00 _RU&! W \; ... Aw'AcCU 


t) 1II...u"'...."....... "......1 J.:wct'I 
3) O..do,,,,,,-ndU<."taolo ....,.".1 ob..,t>Od..,. _ .. !.l.'lmollL 1\(1 Ac/,.,.a I....ID~ lloocI.tode. 

"p.,.roh.. r'2~ \I10RlBA, '.l'U 
oli M.II~ ............. A~cu-< Z. 200'1, 
1.I... _ Q:lid...... ·............ _0\1.1.1 (%$ 't", NHI':)· Plauu. elo<uado ••.:....1 

O'"U"""·...!I>CtIe. _"""I (:ui 't __ "",...,cO Pla""u••1octndo ",.'bod 
pH Glu..loctrodo "'otbod 

Takck<l AN" 
Pn8a...ll"....'P....J.,... rood KeM.rth l..obo.._ 
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C";R1'[~'ICATE or ANALYSIS 

ReqIlUted by; CATALlNA, [Ne. 
2:1 II N"iui>on 3-dlome. Sakut"ll·ku. Sa'lama'.h" s."t.ma 338-0832, J.pBn 

Sample: 	 Wal.eT \.I'U,ed w;tb Vulun 

Itece'ved July 20, 2007 

Tb,. L' t.o OIIr!lly "'., ,he 1'011,,,.., .... -w.,(oj 1Ia,.. boea oIou,~od .~D.... eno, .uuolyao. OlI ....."""'._•• "'''"''' 
...",pleW .ub",,,to<t Ioy Ih. d"~t. 

RESULTIS) 

OK,datioa- cn.dauon" 

" ab. No. o..""npuon I"edU<"llOn poten,..,l 1"O)(\ ....tlOn poI.eohaJ ,II 


(25'C VB. NHE) (20 C VI, AglAgCU 


Stonore !.elt: 	 ,
820 mV' 6IOmV1),1I 7 I {\7'(;)"1 

o day (Sl-IIrU 


SI.OIlI M~ l.ett: ,
, 830 m\lL' 	 7.0 (24 "(;)01620 mV-	 .' 

S.mpl"" IIm••Dd <bw 10·00. July 19. 2007 
Sa",pllDl pl ...,. c....L... Uno... c...Lor 23'11 Nai"b"" 3-cJoo.e, Sok",," k ... Sa,......-oI>•• SoI...... J.pon 
So.,ph... pe_ • oull'_mt..rolCATAUNA. Ise 

II 	 Co.__ ..h....., • ..,. ........ tho .........rdlt.ydtopn .kct........ """poIn_ .lodn><le C.I<"I.tod 

&olD _."""·rod........ poU"....., !25 "C YO ....'AfCll 


z) M......,.....al dale J.,q 20 2001. 
3J Oudau<m-Nd",,(JOn polulIal oli..",..! by wml 3 33moVL KnA(IAtCl .. CODIpaNOft.1ecuode 

Ap"anl... F'2~ U!ORIBA, LtdJ 
4) M...u",.,fnl dala' J"ly 23. 2007 

M.thod 	 Ouda"""-rod ..,(JOn potuuaL ~ '1: .... "'HKl PIa".... ~ ..Ibod 
o...da"""-rod ...""" po!f;"ual W t: n.. .......AcCU PIa........Iooct.---... 
pM_ OLo••1tnJoodo _ ....... 

Tp1<e1<o Arat 
I'I'lOt1p.1 1"VHll("'" 
Ja,._ Food It.o.oar<b 1.011....."",_ 
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Requested by: 	 CATALlNA. JNe_ 
23'11 NIshlbon 3-choma, s",kllnt-ku. SKllama·8h,. Sa,tama ~38·()832. JRp~n 

Sample: W.t.er t reated wlth ""1 VlIlcaD 

Reoe,ve<i.: August 1.2007 

T1no ..... <enJy W, lhe fQI\aw,nl _uhW h.." beoD <>Il..u>ed IlCcordlDI 10 ou, .ul,.." on ,he oboYf. OIenllOMd 
....plor(o) . ub .."," by UI. cl!eot, 

BESUIiJ'{S) 

O",dlltion Ox,datlon' 
Lab.No. OellCription reductlOD poWDlIlI) redutlton pot.entl&J ,H 

(25't VlI. NHE) 125'C VI. AgIAJ;;CU 

Stontl" "'~t: 
870 mV'" tl 

o day (St/lrtJ 

StoTlli" \.en: 
890 mV" .1 690 mVal .1 6,9 (23 't"J"

Aft.er 1 day 

S""'.... ""'rl'llO...;.' '"""'" lemPl'''''''''" 
SampLtoc """ ond d ....· 10:00, J "ly 31, 2001 
SompLtq plaoo: Co..Ltu U...... Con ...r, 23-'1 N..hlhon 3-cbo",•• Sakun'h, Sa,..... '"". Sa,....... J.I'II" 
S.",pLtq JHI'"""'" ...,If ",• .,bo. af CATAlJNA. I/'-:C 

U c.,.,.....'on VII"" <>bl.al~od by u.1D1 !ho ......tord by<lrocea elotd.rodo ••"""'po..- ............ C.kuloLed 

fn>m ••"I"IOII·re<!IK1.IO" potou'ial (26"t: VI, i\JI,.,clJ. 

2) M...u....'.n'd.... AUI"ott 2007 , 

J) ()llldal>Ou· .....uwon "".... ' ..1<>Il..",ed by ""nl 3.,lJmoLll. KCI·A,IAcCI ....."'p......... ol«ltoelt. 
Appo"" ... : P'24 OlQRlllA, lAdJ 

4) Maanro"" .. , d ... Au","!~. 2001 

Oxidl""n·....tll<'l'... """,nu,1 (25 't: YlI NHl): Pl.aunum et".; ..""" ZIIHhood 

O.,d'<IOn-r«l~C\I'" pol,,,,,,,] \z.o;1.' VI At1AcCIJ Pla.....um .Ionroclo ...hod 

pH' Ol....ketrode melll"" 

Tak"kaA.., 
I'nDnpot ]a_Ifalor 
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CERTIFICATE Of ANAl,YSIS 

Reque.tltd hy CATAUNA.INC 
23'11 I\,.h,bori J·chome. S.ku... ·ku. H.".m."81". 8.0.,1.1.101 338{IS32, Japan 

s..mple: 	 Wlter trult'd w"h oul Vulcan 

H""""ved' July W. 2007 

Th.... to ".,tJy iho. Iho ""Io-.mt: .........(01 10.0........ obu'nH -ma~ ... DU' .....lyeot 01 Iloo ."""·_0.......-.1 
..",,,1.<.) oubm'ltod bJ tI>o d ....L 

RESULT(S) 

Ox.datton' Ollduion" 
L-b No. DeecnpllOn reduction pote n t.al reduct.on potentull ,H 

(2~ 't: y,. NHE) {26"C VI. AgIAI1C)) 

, Stora", t.est 
890 mVI> 	~ 680 mV"'" 7,iCI1'C)"o d~y (Star!) 

SUlNlKC 1\>1': , 	 850 myI> tl 660 100' ,1 '_1(2'1'(')"
AlWt:1 daye 

s ........ toDd,,-.. • 'roo'" .. ",,,,,....,,,.., 
s..",,,II... "- ud del« \0:00. Jut,. \9, 2001 
S..plo.... pL.co: C...h... l·..... 00.... :tl-ll ~ .....bon l'~•• s.~u,,·n. 5.,...... .. Sa"...., Jopon 
S....pIlD. Pltwft-. OUIfI'_..... OCCATAlJ""'- JNe 

II Coooe...- ...1........uoH. by ....... 1M .... r>dorcl h)'<i""",,, e......... U""",p.....d olectrod. C.kul."", 
r.- _.-,,.d_ potea....l U.:; '- ........'A.c<.'Ll 

2l Mnoa"'_M dOle Jwly20, 2007 
:J} Choda""a M\O/:UO<I potlnt..l oblOtNd b)I w'u', a,3JO>OlIL "Cl Af/ArCl .. o:".p • ..- .Io.:trodo 

""pant .. F24 (HORJBA, Ltd) 
4) MUlu",,,,.nt dlto, J uly 2l, ~OO7 

M.thod 	 O.Ml.~on'l'tIdll<lton polllnllol W '!; ..... NH&)' PlIUII•••1oaIodt lIIfllr,od.

Oz;d.""" ',,",,11<1"'" poIoODllol W t: n At<AtCU' Plo"".....Ioortmåo .othod 
pl!' CI....Lo.:uudo ....

J~' 
p.,n,'pallnYUUlaI'" 
Jopo .. Foot! Reoocar<h Loobonttont. 

http:MUlu",,,,.nt
http:reduct.on
http:potent.al
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f ......... ~03. 200t 
CER'rIFICATE OF ANALYSIS 

Reqo.>ellted by: 	 CATALlNA,INC. 
23'11 Niabibori S·cb" ..... ,s"kura'ku, S.'tama'ahl, S.iu.mo 338'0832, Japon 

S.mple: '" tbe beJo.o d"ICriP1Kln. 

TI"..... ....." tha' tbo foollowuo, ....uhW luo.. ~obt.,....:I ••_.hn~11O "'" noltooot_ , ...~.",...'-<I 
......plo(oJ oub.. ,11ed Ior Ihe a-L 

Rt~ULT(S) 

Oxidluol\'re<!uctioa Oxidation-f'I!od\lC\lOn 

Loob.No. De.,ript ion pot.entiaJ 

, Sto .... p 1«1.' 0 
Wllt-r , ....ted ",ithOlIl Vule.n 

SlOI'1IIge teit: "'.er 24 bou.. 
tI 

920mV 720 mV 7,2 
(2 1 '1:) 

3 Wate . Ir-e ated ....111 VUlcaD MOmV 350 mV 7.' 
I36V (\lBing b t cable) ( 1S t) 

Storage tut: 0 bour <.st.rt)" 
" Water IreAled .. ith V"lon 

t'JtjV (\lllnl naI""bW 
:;70 mV 370 mV 7,6 

(21't:) 

&olajllmc Um. "'''''''10 OtlM ....plo. 10:30. Jnuuy 2$, 200f 

So",~b"l p''''' ol .......pLo.. URAW/o CENTRAL orncE, CATA.UNA. JNe, 

S.",pL"l 1"'''- of t.Iroo ""'plo' • .ulf _",II", oI'CATALlNA. [se. 


J) 	 -......_.., do .., J......" 21. 2009 
II) 	 w....u....", da.. Ju....,. 29, 2009 
3l 	 eo.o"'nw>a ".1.. 01>.."'"..,. ......... "",,,dom ~.J.od"""" .......p.anea o!ecttodo. CUe.llted 


&0.. o",do~-...t_ pcMmu.1 (J6 "c .......[...,et) 

4l 	 o....u.~....._ pot.eDu.I..,,,,,,, br u .. ,.. S.u.oIIl. KCI·....rAtCl .......p.n""" . LoootrocIo.. 

Appa ... " ... "'2~ [HORlBA.lM.! 

Nonlr.o l ..... iz\lm' 
I'nanpal Im""",,p"'" 
Jlp.oD Food Ro-ooln:ll t..bon__ 

http:HORlBA.lM
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No 109OIUiIO' Olla VI 
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CERTIf'ICATE OF ANALYSIS 

RequeAed by: 	CAiALINA, INC. 
23-1] Niohibon 3·cho1!le. Sd:ura·!tu, s,., ... _-,hi, So.itJoma 338-0832, Japan 

Reeeiwed: January 28. 2009 

'""" ..... ctttJ)o 1.hat 11M loIIaortq- rwWt(o) ba ... bMlI obu.lltd _ ..... '" IG our ,lIltyoio "" tho .bcr.o'_""""*' 

.....,.JeW ...h..".... br!he clJolIl 


RESUI;r{s! 

Lab.No. DelCriptiOIl Eleetm eonduetivity (25 "e) 
1 Wa~r tnated ..ilho"t VIII"".. 25 mSlm 

St.on,e \.en: 0 h01.lr (St.IorU" 
2 Waler trnt.ed without Vukll.n 26 mSlm 

27 mSlm 
f3f3V (uaLnK fiat cable) 


Stol"ll,e teot' 0 houT (San)" 

Water tre.ted with Vu]an Z7 mS/m 

fM,V (uling ftat cable) 


SwraJe teit: _!\eT 24 hounJ) 


S...plul, 1>_ ud Ul<I of ,bo ..",plo' 10:30. JaDua'l' 2& 200!1 

S.",plln, pia.. of 1M ....pII: URAWA CE:-:TRAL Ol'nCE, CATAlJNA. INe. 

S. ..phIlJ ........ oftht ..",plo: I .t.oll ...",bo••rCATAlJNA. JNe. 


1) M...u...m~lI' dl'" Ju.... ry 28, 2009 

21 Id......."'.."". <la..: JUUII'l' 29, 2009 

Noriko I_~u IIU 

Pr...",p.llll.~''''' 
JlpU I'ood a..an:h L..bon._ 
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.'oIonao., 1l6. 2009 
CERTlt'ICATE OF ANALYSIS 

1leq,,"1ed byc CAl'ALlNA. INe 
23- 11 N",.h,bon 3"th", .... , Sak" ... kll. San.• m."",h" S,,"'ama 338-0832, JlIpan 

Sample _ ,he IM!Iow de«:rlplloD 

Rece,ved: January 29. 2009 

TII.... 10 <IIrt1Iy LIuot u.. 1oI1ow>", rtoalIW "".. bHa ........... .......,1,,,, "'...,. anaIym. aa Iho ..... _nl.O<>Ded 
....p..w ...boouu..i ..,. the _a.. 

RfSlII.T(S) 

Ox,da tto II' red UCIIO n OlldRhon re.:!uct,on 
L..b.No. ~lCnptlOn potentlRl pOl~nll.l pII 

Water ,,,,,ted w,lhou! Vu\can 

C21i 1: VI. NHr:)JI 
960 .v 

l!!5't: YL A&lJ\cCO" 
7M1mV " , Stora,e te,,· 0 hOllr (SurU" 

Wat.er ,""ted w,u.o.., Vllan 9-10 mV 730m\' 

(18 'eI 

" , SIO"In' 'UI af\.er 2~ hour," 
W.ler treated .,tl> Vllkton 1>70 mV "'" mV 

(2 1 "(;1 

" /4$V ("","1 fla l ~ble) 

51Ora19 \.1'1' : 0 bO\l' (StarilU 
(17 'eI 

., Water ,,,,.ted w,th Vulan 
148V (1I8,n l naI c&ble) 

"" mV 300mV " UI 'eI 
StQr'ile I.U\ · .fter 24 1Iou1'l"' 

~ (0<",1"'''0_ """'" "'III~'~ 

5o.pll... tuu••od ..... oIIM ...plo l' JO. Ju...'l' 29. 2009 
s..pll... plMo. 01 tJoe .."",10 IIltAWA t."JI!r-"l'IlAt. OI'I'lCl. CATAUNA JNe 
80"",11... _ ...........p.....",tJ_..borr ofCATAlJNA, JNC 

II M.....,.....~n. elo.. JuUA'l' :/9, ZOO9 
r) M....".,...n' elo.. ,J.nuy 30, 2009 
.ll c.n......"'n ••lue obta.nltd br ........IM .",neLoni b,""""n ~1OOCtnIdO ......,..,.,.,...Io.<trad.o C.ln&l.wd 

&om o...cLouon ...d"",,,,,, ......"uoJ (116 'l ........IAcCO 
00 O..t.'IOD·ntd ............... nlUol oMa,,," b,. _ SllmDllL IiCl· ..... ".cI .. _""'.....-...... 

hppar.,... 1'-:t4 (HORJR.\. W 1 

1'n~1 In--.",""J."". r""" R.urdro Lobon_ 

http:C.ln&l.wd
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No 10902)l~9 003 LII 
~·ob,u.,)' O~, 200!1 

Ct:HTlt"[CATE m' A:-IALYSIS 

Reque.ted by 	 CATALINA, lNe. 
23-1\ Nllb.bon ~hl>ome. Salr.un kll. Sa'lamnlh•. s..'lAma 33K-()8J~ Japan 

TIuo ..... "....I)o ..... ' 1M w.......~.w ~... _ ob...,AO<! ...-.1111'''' " ... naJy... "" 'M ............."t_ 
....plo!(.) ..b••uM loJ Iho cboftl 

RESULT(S} 
L..b.No. Oe.o;:rlpuon 

Walll. t ....U!<1 w"hOllt Vubn 
810111(' la.f (1 lIou. (S,"n>U 
Waur \~.ted _111M". Vllan 
Swnp lftl .!te. 24 110\&1'11'" 
Wlur t,,",ted w,lh VuJq.p 27 mSlm 
148V (""mi f1a1 cablel 
SlOl"I~e Ult' 0 hOIl' {Sr.artl 11 

" 	 Waur tTe.ted w,lh Vulcan 27 mSlm 
I48V (uana: nat e.ablel 

S'''"pb~ U_ ID<i ...... oIu.. ...p!. 10:30. .1.......,. H . JOOt 
Sa.., ..... plo.. "nu ...., .. URAWA Ct:m"RAL OI'I'\CX. CATAlJM I:':C 
s..PI.t.oc pe.....1M ....plo 1 .....11'_...... oICATAlJNA. I~ 

1) 101........_ ... dl ..· .1......,. 21. 2001 
II Nau....._n. da", J......,. 30. !OOII 

r-ionko Imlozumi 
Pn_pall._",."" 
J ...... r .... _om. 1<0"",.."._ 





Physical water treatment - this is how it works! 

DrAng. H anmUl Jilnk~ 

1. Introduction 

Phy'icIl IIIsler Ifenment II.. b.:cn uicd lnd 
d!lcu$5cd fOI me lan twU dc:cadcl. DUrulg lhn 
Ilme, II nu provcn IlJ effccuvcncu t!u, on the 
,"her nanu 15 stiU '1UC5l101lC..! tnd demed. \,('hy 15 
mll? If wc fob the diKlluion$, WI! cm find 
varioUJ reuolU ml.( however J.ll' not golllg (() bc 
djso,wrl hae. h mhcr iftJTIl n«USarJ ro alIJJlInC' 

!he physag,l foundaliom mat an aplam buw Uas 
Pr()(es$ woru UI <mkr to protcct n agamSI me 
aCC\llluon af rnud 1M 10 rccOSnJu the hlad, 
shct-p that caused ,hae ICOlUuonl. The foliowlng 
i$ Ilttmpt 10 lJ15Wer thac '1UCltIOnS. 

( Aplrl from my l>I"!l positM: apenmu d.at dorl)' 
dtffiOllllt1.'tS !he cffeclJVCIIUI, 11 leall af !he 

dcvJcc: rnsulIed on my p!pQ (1 ). ~ II informauon 
comlllg fmm rc:nownaI ,mUlutionl luet. ss t.g. 
the PhY5lolog.ul InIUIl'IC oe the L.>dwig
MnlOuJml-UfU\'crsit}, in Munich confinning the 
ume.]n ,hil insUIuDOn,thc ",pl~ccn..ml af las~r 
rubc-s beclUK of furnng ClIuscd by the coo!anr 
,hl' h.tI hetn n.eassary bdOR, coukllx avoidcd 
bj' the mSl.llanon af 1 ph~ WIIler llOrmall 

dcmc. HlMdl and COIUIrUl:tJOCI c:umpanin u ...<dI 
as aio! of COO:"C1salaPnS ..ith pr!YIlC usen oonfirm 
Ihn Ihe devlce wo.ks, 111ho l11\h the nOn
funcuorung 15 llso ohen la~med. A. m musl 

cue~ rhe p.rvne useu do nOl kno", rhe 
manufacru1'<'. uf rhe o.Ievr~ (~ Im of umt5 n \VaS 

said thai ,he prodUCI "'<15 I chelp om boughl m 
a 5upcntOIl:), v,-e un ooIy Jnw the tonChUIOf1 
Thallhe"'.ft: some devicrs thll do IlOt rJl«:l m., 
pbysJnI CondtOollil1lCCOWJ ro be effccove. But 
"'" catlfIOt Jraw thr roocIUSIOll thai thr trellmem 
pnnClple i"elf i. ulekn Ind dot, nOl wOlk. 
Unfonunlld}', rhii Iil\prelimm II ofttn 19"cn III 
Know pubhcluoru, .10, of times wnhou( givlng 
any screnuflc pmof and wnhour clpll.mlng how 
the p.oceu "'0'. ' 0. why II dot. nOl "",.1<. 

&fOTe upbJn,ng how phr:IlCIIl """eT trellmenl 
works, finl wc hlve ro clanfy why """tt P'J>C'S fu. 
upo Lrt U5 Ih~fore look II b"", u !he ttrget uf 
phyuca1 \!nler tfflllmem. 

2. The lime 

ChcmJ(";l.Uy Ipcahng. hrne is cllaum cubonllC 
(CaC03), TIIis compouod II 001 JO/ublc: III ",'ue •. 
Quesnon: HO'III can II he dwoIved in "",ICI then? 

I\ns'f,=. Wben Wlltt tN:1 coowns arbon chcwdC' 
pISKS Ihrough chaJkr 5Oil, bme 1$ Il:lflIKd.oo IS 
pracnt in Iho: WIIlel U calcium hydrogm carbooatt 
CI(HC03}2. 11m 15 pouibk II tuhon dJcwdc 
C02 tngcthe. wilh w.te. H20 forms carbon KiJ 
H2C03. A. ncrybody knows from everydlY 
houKbokI lift, lcidlc cIearung agcnu _ ....,~ 

U) relllOYc bme deposns. lr Kems bke sp~'ung 
hWlIO W><krlinr me, differcnce brtwem. ~ 
Ind WldissOO'al hmt, hut thts II aacdy wtu:te me 
no", 111 The argumenfluon conceming the leuon 
of the.e dmeet ~t," 

Themlpon Iho: folJowing quc:lDOO is nued: why 
~ Irmc: -'CparalC atI}'WlIy? ~ diWlMd ..noum 
of ta1cr.um hydrogen carborul" in me dnnbng 
"''1ltr nn-e.r ."mehu tht Ulun.uon lmut mlllf 

exco::edo::d 1Hd. ta m.. ~pantion of lhe Qwolvnl 
lubt:lll>Ce .. a c'1's,al. 
Ir _look al !:he: 1pou UI J)lpet wnu., limt dcpoc", 
me answer is already gr.-en. Prinwy spou for hmc: 
dCpoIJ!s af(: p!pt bc:nd, bllllthes, rnding pooml 
(f_!Kelll) and <"Spec.taUy!he warm watu ilIHL lo 
The IItte1' CI5t wc have 10 diffamDlte: v.wm ""'ta' 
conwncn ...., gmcnIy speUmg 1m: &om depo5ll1; 
hcaung bus, h""tcr spusIJ Dl' hUI exchangen, 
lu.flCel thaI transmll the he'l 10 me Wlltet, lre 

aM)'ll aiTetted. 
Why !heK IpOlS? The IIl5wcr I~ ptl'u:y elSJ"' !heI" 
h., 10 0., In eoergy gn.d"nl ml! I"ds 10 the 
opo::rung o f the WIIte. ~~ (Ke bcIow) uvund 
The ~ llIm W Ihst thq Wl n:act...,th cadt 
ndlcr, AI "'" oamc um<: The ..... calIcd hmc -a:boruc 
1ICiJ· baW>o:: Itas ro he dtsrurbcd, tltis mean! lhal 
" hu ta eome 10 a Ioc&!ltdr. of C02, Then the 
elemems look fOI. eryl1a1lizauon pom, (nudeu5) 
whel"C' cryIltalhulioo litam. ~e $p<>U It!:: alwa)'ll 
\ocatcd ,m The W'ills uf thc papo.'1, ",hich rt:pn:sc:m 
The aolld base on ",hleh the erylwl on gmw. 
Morc: anU ~ elemtnu depoan. iho:: Iime dcpoo;lts 
grow and meruII.1l0n!, .110 knvwn u .caJc, 
dcvdop. 1lq COOS1SI of cak:lum arbonJ,e m=d 
wnh magnuium eompounds, gypsum, ,Ili"t". 
anu lroll cumpollnd. (therefor~ Ihe ycHow
b/'OW1U5h col()ll'). Theu sedJmcntaUODS (avu,n 
eOfIosion and \VOnen the helI ITllnSmlSsion of 
hClll1ng bllDi and heli exchangers. 

How 11 II pusslble that ,hu" ue loe&! energy 
dlfferenul in .he v,,.tel~ lo the cue of helong 
ban II U CU]', mtll \nllStlU,tcd to tN: walCt. ln 
P'P" bu](!.!he water II ICcekn.leJ, The eIlerg)' fm 
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,hu procdl eomu {mm me lD[CnW encrgy of 
,he \\'lIlt•• p'ClltIn' anu =pcnrurc c~ Irt 
[lie conU'<jueneel. The &amc go<'l {()r brancllel 
.ond endmg potml. Hac, turbulcnces lrc etUled, 
also by tlle imcnu.1 energy af ,he I'IlILC' ImI wim 
Ihe sallY conscq,~ncC$. 
Jf v."C rakc I look Il pipc:5 mlll Juve bccn UKd tM:r 
}urs, we on ~c thaI inerulcuion.! &lv....}'Ilwt m 
plpc benw o. bnncheli lnd f.om therc gruw Into 
tht slnlght aJI:J.I. Wbcn. p!pC ~ up. tht rJTecml 
arUI UC normaHy thne UtU, whilt tlle 
predomllllnt pUt o f the pipco .yntm II uill 
complc:ttly ,n worlung omel and abk w kt !he 
\\'lIter flow througb. 

Wha t happens chemlcaUy spt:tklng dunng me 
aystaJlJuuon? 'fhe following formula c:r;pWru it: 

el(HC03) ·'3fCIC03 + H20 + C02 

I 
II 
II 


I 

I 

I 

I 

I 

I 

I 


,,, 

) ' 
, 

,, 

Pieru", 1: Urut eeU of In Ingonne 
(Xhombic 'Yl"cm) 

Jn lhc linl place" is rcmarkabk that lhc dtKribed 
rCllCDOlU l(nI,~ I June, fonnaoon an also l2kr 
plau !he omet ..... y round, I.t. the Ilme nn aJso 
dluolvc again (lee tbovc). Which uf the TWO 
rcacOOm cakcI place drpmcb on dlC Iimc- carbonic 
tcid- bahnee. Jf thcn: il I sutpluI af C02., hme 
i. d"50Ived, rf not. 11m" " lepuuetl. These 
proo;esses ue abo dcpcondcm on pfctaute alld 
Icmpcraturc dlllngcs, thcrcfore 011 phYlletl 

panmclUJ. 

.o.t Ihl l J>Olnl, LI" .ppropmtt 10 51)' lome,lull~ 


about the bme c'YSttl. h 1$ known tlulllmotll aU 

lub"lnccl ddincd U lolid lIIc ,ryltllhne. 

Crys(QI, It~ divitleJ 111 7 e')'ual sYltcml Ind 32 

erys..1clUltl, ",Ineh mffcr from ca,h olhn !II 

llu:u latuec SUUClure. 


,,,,,,,,,, -
,",- , 

,.. : .'-"" 

Piemre 2: Urut n:ll of I alote 
(Tngontlly5l~m) 

ume elli eryll'U,>'c 111 1\\'0 d,f(elent ~tr\ICluru 
Whlch Irt: chrmtellly eOlllpkrely idr.nueal. The 
la ttic~ Structurcl are differtllt., bUI I lmiI". 
Afrerfr'lllds, ,he larucc l)"pC Aragorulc (pKturc 1) 
ur <:aIOtc (plerun: 2) tIl formcd. A$. !he cbcmical 
suuct1lI't' II idenuctl, it tIqxnds an mamodynanvc 
atrumilancel (pruwre, tcmpcrarwe) wIuch typc 

11 prodllCed. .0. , the p"rurtl show, II! both ulIll 
cdb OQC .:l111l1ongcr thm !he othc:rs. nu.: mcall5 
thaI' crysw gl'OW1 f'51U ,n mli Wtec\.lOfl ,h2n in 
,he OIh""- The grow vclociry II tn"ocruprc, I.C. 
depclldtnt Oli !he dueeuon. That mtln5 ml! 
cry1l:1lIthlt grow ullwmlrbW dcvclap a nccdle
Ihapcd fOlm If Ihe grow vtlodty was rh u m< 
UI aU UlI dlrecl>Otll, gJobular er}'lJ::Ll..t -.muki dcvdop. 
In the Ilwee Iype e,lei,t, ,hnt i, tbo a 
t ' y5WlruUOII af magnnlllm a.,lxmttt MgC0J 
lDd FeC03, lfId thaI L5 why thcn s"b!tWleCl ale 
uw tncorponlctl tn ,he -"= fo.nuuon. On thc 
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urher D<ic, Anhydlltc (dricd gyplium ur gyplum 
[Cl504 2H20[) correspolld. tOl th~ laluct Iype 
e.lellc. 111 IInliiat IIIII"~ Iypt! phOllphates anoi 
,ulphl!U luch II l il,ctlCl Olf calcmm alld 
mlgnuium .Iso crYllalli~.e Thu favOlun thclr 
'~1IOn 111 thc: dcpwu. A!Jo for them pramt 
tl"J'lalIwooon nucla KIV<' II I Iwung poml for 
I ugreg:alioll 1/1 the "'lIICI and nOl fo. I dq)()lil 
Olli the walli of Ihe plf'C'J Ol' 011 heanng ban, 
elipt:aally 111 w:um .... IC! - tit whJch the.c "'lUU 
comparuDm oftcn diuolve rU1l~ 

So whll olD device. ol o whell they ahow the 
promiled dfeetl~ 

l. Thcy do 1101 convcu Ilme. Imu IIo'hll shoold 
thq? The dl:Y!cc:s UUK thll CaIcrum bydrogen 
esrbDnll" CI(HC03)2 lum, Oul II Cmium 
clrboll ll" C.C03, ",hleh II dcctr'cally anol 
chnnically ~m.llll WlIU, And tt il • IOIid Wlth 
the lipcc1al concoouuonl that the er)'lluol doc$ nDI 
crysWhzc on.., olrndy atlnngsolid but 1. fOrmed 
Ifllhc fIowtng "",tu. Soch 1 crystalltf'-..vI ~ 
to the Iaw! Df natu", wilh typtcal jMramcltt\ wlid 
Co. cvelY lub.rance anoi II laku nn I shlp" 
lO(ordtng to the la"" uf nAtu",. 

2. The luuh is lhal d.e,,, cl"flllb olo nDI n.v" 
spt:cial dancltrislKl 001 lp"ciIJ sh'pcl mu do 
001 .dhc", ID e2<:h Dmer .ny motc tnd Ihereforc 
p'O"Yent alc,fication. I\t Ihi5 PVlnl Ihe !k.;etibcd 
mecharusm Iw 115 cff«t. 

3. Water 

To ul"l<kr$uond thc follov.'"8 pRXTUc\, now liOmC 

Informaoun about WlIter I.! gtnn, II 11 WlY mur~ 
Ihln ,.,hu Ihe fo.mula H20 11)"1. Th~ t,.,o 
hydl"Ogi:n l toml and the Dxygen itom furm a 
~uilalcnl mallglc 2nd morde a -11O~ lllf(lC, U 
shown m pOCIU.C 3. 

H, O /~~ 
H ,,,II' H 
Pkturc 3: Angk I1ructu", o f I 111111:1' nwIecule 

llU$ i.I me ruson fN a 1m of charaC\ttliuel WI 
distinguish wate. from Olther, IlmiI... mDI~cule5.. 

l'wv &ases mll rcacl,.,ith tlch othc:. form alxjwd 
100 not a&a5.. II n is e.g. \111m nrbon dio%iJc C02 
(solid SI,I\>sWtc" and glIQ •• molttuk d'lt is .lvt 
hUVIn. lkCluse uf Ihi, angk postlion Io'lllel 
nMli«u.les (Nm mlJllt IItd ehllltn m..t QUK W 
fJuid lit:lle. 

T1u... p<mi~' me ",UDn ,.,h)' water nuy htve I 
""",mary" m whtch 1\ 1<101'15 l!ruelurel ,n the 
dwm .nd duSlw thaI do nO! change cven wilen 
me .....'er moVC's. Thcsc chllnl lnd tlUSlcn 1m: 

held toget:her Oy Van tk WuIs pov.-en oc dtsperuor1 
IX""'cn vr hydrogen bndgc.. The bond il bued 
un !he umruvn uf c1eemr dipo\cs prcscnl m 
moIccu\cs ..1ch poI'n~ bondi Of ...pd iuucwrt. 

AI tJwo VfllVtf$Ity af Stuttgan, IOtnnfie rCieardl 
'1 eDnduclw eDneCmmg Ihis probl~m Ind finl 
.tlul u .hv"" Ihu Ihe bchlviDur af watt. " 
Ulnuenecd by el«me Ind magncuc fidd .. Sueh 
phtnomma hlve b«n known for liong DmC huI 
hne IlcVn b"cn 'IlvUflgl!ed sclenufically. 

,1m moleeule rorm lcadl \t) I fUrlhe. '1'«,11 
thanr::tcn.nc.. \1:'0'e:. shows • d'J>OIar characlcr. 
ThlOUgh lhe: bond, rolh ckmen" stm"C fur tn 
lI"Cf\. gtI (OD6guralioo '" thcir OllIe eIectroo r.hdl$. 
ln !he eue: uf hydrogcn thcrc lrc IWO clro:ron$, 
ln me (ue of oxygen elghl. Oxygcn " milling 
1.....0 .nd e,,:h hydrvgcn one elecuDn 1n the 
moleeule Ihe total Df IWO bonding d«IIOf>I i, 
IYlilablc fm aU Ihree 1I0ffiI, 110 tNl an ,nert gu 
conftgurouon an bc _ched by aU moIccuJcs. 1n 
111 h~, bondIi Df olwcnc:.~!he bvnd 
15 poI;lmcd, Le. tbc bonding cIoetronJ pai' illllOVM 
\OIIIIInls !he Wrn:uon of !he bonding pinner with 
thc: tugbcr decuon dfinllY, ,n th,s ase: \~ ox)'gcn 
lIum, H me water mulccult is e"pu~ed !O In 
elKlnc field. 11 ~ncl up JO th11 the mygcn poimi 
lowanlll~ posltJve .,]=c Wc and 1M 1t)'Iirogen 
molccules IOwllds thc negsaw elKtriC side. 50 
me Io'Ile. molecule 15 thllJj:ed • Imlc bll 1l"IC)", 

ncgouvelyon !he sKle uf thc oxnen 000' bulc 
brt mo~ PDSII"'Cly un me: sille uf Ihe hydrog.:n. 
TIus fac:t, toso:w, Wlm th" molecwe {unn. plays 
UI tmportant !'Ok (Clf !he disooIving IhiInJ' af water 
11101 fo. phl'''Cll .....tct tt.,.lmenl. 1\1 thi, po;nt 
furlhc. lf1OI"IIIlie! ue~' bnefl)' mtn\1Of1rd, whro 
...... Ic r p.UCI 10 I lolid 'tlte (lee) '" dcnmy 
d~ [f !he Itt IS pol WlIlcr prc:ssure, 11 iquo:6et. 
ag1Wl. Norllllily. Lqwdl unda p.ffiUU PlIu ro. 
soIid. aystallinc IoUOte. Thac: f~ ""Innon ~ 

3 


http:thanr::tcn.nc


Phy.ical """Ier "UImeni - lhi. i. ho"" it ..ork.! 
Dr.- I08- HarunulJunkc 

show thaI thm:: 1:$ prnbabiy Ilo!: mott abon .....ta 
thln ,00.),', modern rcseardt hu di!.CtWerul so 
fll anoi Ihu II 1UTelr eOnlaln. UI' 10 now 
inc:omprch~Sl'blc: t!fects liIu: !he on-calIcd PIochcr 
m.J Grander ..... ter. We .hould not nshly bllme 
1M ..... Ie. if _ ilo n..>, know anythUlg .hou! It . 

4. Physicl and chemistry 

Wbll happeM physlally l11d chcrniCl!ly spcalwIg 
when 1 phYSlClI \1I'Ilel tlU\Jmnt device i5 uscd? 
As I.hcn: ~1 lut of difTaml 1pp5n""" prmapIes, 
from ~ introduad 1ft !he ...?tc1 PJPCS 10 Iho: 
inJCaioo of seN cryllab inlO the .....1(:1. uound 
wluch hmc paroda ,ttlCh, UI !he foUowmg only 
onc pnnopk WI 1. ofla! menri<mcd. and ofu:n 
controvcmally diKussed i~ gocng ID "" enrruned. 

The procn$~t ne dcsenbcd on ,he blS1S of I 

de",ee of I typletJ 'ppconlnec the tffectivlty of 
wh"h II oftcn doubll,d. The tf51 he•• is b:ucd. On 

the /Uncuuning Ind mode of IC\ICln of thJs devtcc. 
II is , bllekbox flom ""rueh two ublu elli and 
If(: W!lund &ruuoo lhe l"f'C'- lllC'K a.bIa tnosnul 
o.u.l.lauons 10 the WlIIU lhat are IUppoled 10 
"COfl\-m" thr<lissolvcd Iimc anol rtn<kt it Iwmlcu.. 

Tlus formulall(Nl b... btcn chrntn lnlenuomtlly 
bea~ il IS CSKlluaUy i<knUC1llto !he dc.scripllOO 
of rhe fullCtlOll of dtv>C~ Ind rheldo,"" al!,ady 
pulS m <Ioubl the rcpute Ind scnousnus. Wh'il\ 
kmd nf oleillauonl 1ft tronsmllted? Some 
dcscripoom Jo not tven Iljlk . holl! Cllaum bctng 
convcrted, the pruduccn ~cm ta .ome from thc 
times af the alchcmist, Sam. uy thai 1M p'pc 
maleriaJ d(>CI noc mll1l'r.nd thai the dc:vice a.n 
",'en removc Ilin:ady auting bme InCl'\lSl>lIi01llo. 
How can nscillauoos uh,r'o'c ..u thlll? Scnouyy, 
,.,ho IhinkJ h .. undrrtl:l.ndl ' .....1 . lllu. hOI d,o.,1 
phySlCO .nd chemiury 11...Jy finds cnough 
lpp....ently "ienulic argumtnIJ In doubl thc 
functioning. 

WhJI docs I dencc Jo th'l rcalll' prc"enu brnr 
J<'J'O&'IlI ;n p1pcs? "t Ih" point Ihe 1i"1 <jlW:stion 
hU!1) bc: What II hu fO do 10 fulfillh" dcm~nd? 
Th.. answcr iI ....y: h h ... fO CI<:ltC !:he condicions 
under whieh the caJcium hydl'Qgen ea,bonue 
C.(HC03)2 ;. WlIshcd. II""'Ywllh the \1I'It.. , IlO • 
CryStl! ind dIXs nOl ~u.ch \0 Ih.. plpc w:ills u 
Cilcium earbonatc Cf)'Sw CaCOl 

1" dl .. foJlOwing, the phj'slcll and el.,ctr!eal 
pouiblhtics thtl an dfec!!".. ph)'s,cI! .... l let 
trC'ltmcnt 'Y'lem hu tO ofr.. r lire eumtned. 
Thi.., limpI, mo.lns thai lt ha. \0 eluse Ihe dite! 
thal !he ~ Iimc doc! mx IIttaeh in tryIu.lline 
fo.m fO the ..wll! OT eOlllla pom! ..... nh the P'PC5. 
tO d""'lCCl and fimng. tn eonISCt ...,th walU, This 
i. only poI-Sihle if ,he dissoJ,~ bmc elJ"llalliua 
In the WlIle' bdorc the oontact wnh thde Imu. 

Thercfnrc n"o condrtlons hlvc fO he fvlfillcd: 

1. CryU:alliUDon tluclcl bno: ta he prnCJIt af 

c rC'lu:d. 

2. Thc time- earbntr.i.e leid- hlltnee bu ta be 
chtnged 10 thlt dillol~d Ume bc<:ornu .olid. 

El\pcncnee hu shown thaI Ihe ,mroduetion of 
magnetic 0' eleet"c fields tn thc Wlle, can ha~ 
'ueh deeellI, l'VCrt If wnh differonl drgrccl or 
IUCCCI.L In tht followtng. ooly !he effKlll 0( cIcanc 
fl<:kb "'" eumtncd, bu! frum thde thc: cundtooos 
under which tNlgJltoc ficJds an :iho he dJ«U\'c 
on he dcnvcd. 

If "" ..U 1 JooI, 01 piCtuIC 4, wc: an kc: th.. fW'O 
.....ntiuts' thrnugh wtuch impulKlIl1: InllUnuUW, 
A 101 of rrOOUCtf\\ C"IU th...e wlIldmgl "coda" 
bccIU$C lMy k:oolt: like coiIs. bUI clcctoc:aIIy IpcWng 
me)' lI? 001. Thm, an "inductive" couplmg ~ nO! 
po5J'ib~ and if i! "'Ias 'ndllCWtec, thc d~e wook! 
ft.iJ 10 !he CI~ of lJOfl pipcs, hui II d~ IlOt, 'The 
...·indtng ,ept.scnts I pan of • ClpaOly, II II Olle 
capachor wrfacc, Iho: other onc Ui the .....te•. Thai 
windmt; is • ItdlOOJoglcaJ eomprorrulc, • mct.al 
eoil placC<! nound Ih.t. plpc on th.. ume !cnftlh 
wuuld h."". sbghtly hogiKr C"IpKlly, hUI wuuld 
11~o hlV( 10 he o;uuum nnde for l"'cry pIpo<' 
d'lIfICtCT Normlllnudspn.b:. ohJcs IIlstcaJ Ife 
lokl tn m..tra and I<l1pl ta the ,j,ffcrcn, r 'pe 
dJamc:lell1lllthOlll any probJcms. 

• I
81nery lnaul.tar .

L
, 

Ioi·.+.+.+.·.·.+. 
Picturc 5: ChUJtC ~pantion 

through II1fluence 

Huw c:an, wtth thIS arnngemau, 111 dcclDC ficld 
he eruu:d tn!he walCT in pt.pcs mI<k a f .JllunW 
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of Ina!cntl? TIus tl the poim ""here most doubls 
begIn. With ttus urangenu.m.'t comes to. physiCll 
dfeCl WldeJy 'p"'ld ,n the clecmc e\'eryd~y lif" 
hut nOl ~U known: thc: L11f1uroce.ln picru", 5 thc 
pnnclpl" of the proceu il !howll on the bull of 
a "paatOl. 

When volllo1,'C it Innsmitted 10 the twO c:aP~Cttor 
plues, I charg~ diipbccmcot !Il the dtcJcctnc 
(mlu]~t<ll) II ClUlCd, whicb u !he opposite of du: 
~'" of u.., plat"'- WhM!he plara ""' disc:twgcrl, 
the pobriuuon of u.c insuLalor 1110 d'''pp'':In 
"' io the IIIso,ab,tor ekClfOOI anoO! 0l0'I'e hut only 
bound dectronS lLn di'J>la<:cd. BUI J! on the <.Hha 
hood e.g. tll'O rnctalsheeu t.rt Wd on top or ~ 
othcr (electrIC conductol) and are then put mm 
the dcctnc fidd bctwttn 1M c:apacllor pbt~ !he 
chalgC' Kparation IS the following: the Jurfue of 
one mc:.aIlihee1 8e"I' • neg:Ul~ chatge' (oppot:itt" 

o( thc J>OfJ~ tapfoClIOl platt) 100 tht mber one 
gttl In equlvlltnt oeS"llve chargc. Th" 
phcnomt:non ,. aIlcd ,nf1ucnce. ]f 1M ""'0 platet 
10 !he dectnctl field He lel1M"ted, om Dr tm 
pbtcs """'" a nep.t/'I~ dwgc (nuplus of drxn.... lI) 
Ind ,he uthc:r ooc I JlO"ove cha.gc (ShDrt~ of 
clccuuns). A ClIplCIIOf" unpcrmeobk for dltect 
\"(lh:age bUI not (01" thcmat.ing voIiIflC'. Th'I flKl 
1$ uscd when '1 romcs 10 ~ cIronc: a/t=lanng 
6dds IIlWppa.. P'ocrwe 6 iI .... II1Stan' pbowgrapb 
o( thls fJf'XCSI. You an 1« that \he prpc trllItnW 

<koe. no{ ~ any ",11uena: 00 Iho: ar->tor effrct 
tn che vnngcntem.. 

Mell.l pipc Don meuJ pipc 

1f the IlIIndmg ....u-e IHIwgcd by I pok of I ~r 
mUffr; !he Ilme eleetnc charRe of the ,>pPO"IIC 
SIgIlIS bound on thc WltU ptpc through mfluence 
(u the ..... ttT eomtl from t.hc CIIrth). 

lf 11 " 1 tempon! pmodlc chulIc Inns(er, UI, 
fespccuvcly, I cha.gc lod diKhtrge, ••0 cllltd 
di'pllcemcn' (urreot II p.oduecd Itke 10 I 
capacimr (Ipparcmly) !nfluenced by Ihcrnaung 
CUTfent _ betwten the in,u111cd windiog "'lIe Ind 

the ptpc wall (tlus ean he: ealeullled wnh !he 
M'UVo"i'U C<!U"1ion).Thi.I il the conunUlIUOO Df an 
oJternanng (+-+-+- .... ) Dr PO~Dng ((}t(}+O+()•..Dr 

0_0-0-...) conducuDD cuTlem wh!ch dcvtlopl 
bc:tweeo lhe P'PC (indudmg !he w:IItcr) Ind che 
gIOUOO. Th" .esulu on the ont hand &om 00 
IIt"",,,tins Dr pulnnog dmric 6dd orimf2lcd m 
the longirudinal direetion of the ptpe and on the 
mm hand from a tnagno:lK eddy ficld cannall)" 
IKIWXI around !he PIi""- Mearun::IDeDCs hav!: shoa'll 
thal an cffeaM: "Ilil38c of "30 voIu 111 produccd 
hctw.=> me winding snd thc ,,,,ncr.OO Wt th~ 
,. I dJsplacemcm currem Df -'3f 5' A 

Co(CHOJ, <--> CaCo, + H,O + CO, 

~[HCO,J • _ Di .. ~ 
Co .... > ''''''''''1 

--...... [HCOJ Iime,.,..
charged 

CoCO, - Co - O-C=O
-0

bow>d 1Un.-"', 
Pierun: 7: Sd>emonc rep=llI.uon of dasolvcd 
tnd boond bmc: 

At lhD PUOOt, sume morc tl,,:nllon has 10 he pa!d 
to!he bmc w~ m the ""'Iter. Pictun: 7 .hows 
the connectlorl5. The wiSolvcd ~me - clkium 
bydrogen urbonate - dnSOClattJ in onc dOllblc 
positJvdy ehlrged calcium ioo and two neglu\"ely 
charged hydrogcn ClIrboruttc jon .. The.., tonS ~tc 

1i0rruundc:d by 1 Wl.lt:!" eI!:e. The wattl mokcuki 
"'Ide arounJ tht Mum so thal the oxygco pomts 
lowanlS !he caloum and the hydrogcn towar<U thc 
DOlSKk Fj~trOlltJlic I""""'n hul.J Ih~s~ elo.ten 
tug<:tht:!". The carbonuc remnants an ,u.rruundc:d 
In the nme """y ooly thai thc 01";'8"" ItOTOS of thc 
Wl't:!" molc:cult:o poim ta !he ""'Isid", 'I'höc: chmen 
UI whok show, polllIVC Dr rcspeClwcl)" nc:galive 
chlrge. A " h.matic rcprescntatlon is gi"en !II 

P,(tun: Ii, the elustcn 10" h~,,,, 10 1M: Jln~nM as 
JlUnutC sphcn:s. Thcy havc I diamettr Df ] ta 2 
nlnomettrs (om), ,nummI! th~1 .brnn 100 10 200 
"""ta moLeculcl are involvtd. lf che ..... ., of tho:o.e 
c1ustcn .. ulc;ullled, it IClulta tlla, !he mlJI nf 
the el- clulttn 15 well .. the ml.. Dr the 
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bicubun11C remnanu iJ of 3{hIO"-22g up 10 

6Ox!O"-22g. The!e reliults are Jnteresting [or!he 

wate, ueatmcnl. 


- -
Picture 8: SllIIe of Emt dissolved 10 

watU (schtmJ.tic) 

Coming back 10 the indueled eleclric ahernating 
field, illS 10 say t1ut mal rhe pc:rio..\JcalI)' a11C"Tnaullf! 
ficld m the inside of the pipo:: influence. the iOfl5 
O' dipolar moJeculel elo.ed m ""iUet ugt& in the 
walcr io 2 WIly thaI tht)' OlOVe from one direction 
of the ptpC 10 !he other 10 the beal of the 
ahcrnating field. The electric oscillation hu lud 
'0 an osciHalion of ma'ter ""hich spn:aJs nt.lly. 
Physioilly, this 1..'1 a mechanic-.l (acOUSIIC) longitudinal 
wave or ~hock WIlu.. Are:u wnh overpttssure aoJ 
"'1!"U\." pressure aJ'.etnate.11l aturruc and moIa:ular 
fields, t1us locally OIu~ iin adhcring of the C02. 
Ir the 05cilblUoo fre(juency is suttahle, the wate, 
eagel d,simegtltl~ and Ihis also IClId. to a 1Qt:l1 
deue-ase af the C02 coneemtlttJon. The lim,,
carbonic acid- balane" islOC'illly distu,bed and II 
me Sillit: tltI>O!he drsKJNed Eme IonS t1ut.re frttd 
from the wau:r c~e aln me"t and n:act wt!h nch 
othu: a Jime mol~ule hu bceo produced wruth 
oow sc,ves al crystallizatioo nucJeus.~) Other 
molccuks are ukcn up by tto, nuel!:u! and form 
• ~me crysral m !he wate,. This Eme crym,J 15 

electrooicaJly ncutnl ond doxl nOl rc:acl in tap 
"",ter any morc:. Thcrefon:, Uus illne cryslllI i. IlO' 

I~ken up hy exisung ~me depös't~ on the pipe 
wall••n)'morc, 

Ta ouse thcsc proceSICS, th~ dec.UK aJternanng 
field h.1 to cootain {requenciel that i{ possible 
lud tO n:!tooance OIIcill.uoos of the ","oter cage" 
SUlCe all tap WIllm Wl correspond to !he German 
d,ioking ' .....Ier d«rcc ..re different regarding the 
quanmy of diswlvrd miocn.t.., the pII-valu. and 
the conducu"ity, the formation af the electric 
ahcrnaling field is olso iofluencrd. Iksides, there 
i. the changing f10w velool}'. Do:vi~5 ,hu wmk 
wi!h only one fr~uency r;2O a1so successfuUy set 
ofr this cyde by chanee, hut mofit of the times 

6 

thcy do not show .n)' succel!l. 

Somc of te<:hnical dall about Ihe dcvicc cxarruOl:d 
her" l5 known, and OJ>(flCllc. h ... conlirmed 1l! 

effecuvoeu. ThHeforc, 11 mlk,, ! .cose w 
th"orclJeaJly .Ild (•• f.. o. possible) praClleally 
uscss me ",freeu""n".s af thc de':ice by me.no oI 
this iofo,matwn. 

'me dt:'.'icc is prm'ided wtth IWO Wlndillg$. Each 
winding ~ impul$es W1th. cloc;k ft"e<lutncy 
of 10 Ih, 50 ms puls. dutlttion, 50 m, relt .nd 
dc-enc'"8'ze. When one '1 in lest and de-",,"'8".e, 
The other Olle rcccives the unpubes. 5th unpulse 
has 0 frequcncy response af ta. 310 15 kH", spread 
on 50 n,... A5 Ihue WIlI no SU'Illble mcasuriog 
method, the freljuency relpons. cook! not Ix 
mcuured_lf \0 oscillouoru "'" coumcd pe r kHz, 
,he puls. dutltl;on isapproximately reKhcd. A, 
thi:i puut! II hu to Ix parncularlJ' emphastzed onr: 
rnore ume ml! thls is onIy an alt<'mpllO g<'llen.lly 
aplom the eff".,.tri,.,ness. The compl",,,ty uf the 
acited mciUauons mdudmg !he rw.:r!apping of 
diffe.em WIlveron1U (ovenooe,) eanoot he ukeo 
1010 eonsrderotion. 

The dC\';ct!s 'upposcd ta safd)' U'ClIt 5000 btres 
of W:Ue' pet hu\U'.ln the ease 'lf) half in<:.h p;pc 
thi5 mnns the now of ) watu [olumn of 
11,Jmm/ms, rn the e1St of 1 one lOeh plpc II 
would bc 2,tlmm/ms ond tn!he CU<' of a lWO inch 
JllPl' O,7mm/ms. Ali 1M Irngth of!he .ff~t of an 
el~tric olternauog litld is of 0'98500 mm (the 
producer indk:arn 0'98100Cl mm), [hu maos lhat 
t:his distance is jusl r;:m."red EVl:ry JOt1. \Imu cage 
has eno-ugh time 10 foJl apvL 

Whll oOOm me ",..non vclocity of thc mClOleal 
componcnts? The: lI-\u_Bom-lrulllUt.c for noolinear 
opu" ond U"lmient speclfo~opy In Serlin hu 
eumined the velocity of the furmation of 
molecule. on the b;u.,s of WIlter molecu1e9 W1th a 
!pccialla,er arn.y. Th~ rcsult wu I time bcrween 
10.0<120 (em\() scconds (1 fs = 10"-15 sccond). 
ThiI nmc is a5 rneOOCClV1!bJy shatt u me utl!\'Cl"Se 
,s inconcen'llbly big. The distance lrgh! travel. in 
1 r. gi"cs US an appro~imatc idea of how ,hOI! 
this time is: · '3fO,) om. In!he wnc light travels 6 
mm. 1000 moJecuJes ean be form~d. Thercfore. il 
,. very prob.ble that the mokculc furm.non lnd 
!he fomunon of nur;lcus ctyS,aJ. mk.c: place 10 thc 
s«non treated. 
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5. Protccrlve laycrs and incrultarlons 

l\.t Ull! polnt m~ formauoo or IlKnuuuom II 
oolr hridlr lTIC1l.00nw fo. the pmc~. In pipe 
bcnd" The flov,1ng W'IItCl" Iccck:ralcl In Ih~!"JlC 
bc:nds. Th~ .....Iu f1awmg U1 lh~ O\Iu:. nruul IJ 

runot th1n the .....tU U1 !he uv.er I"lIlIros. AcmrdlIlf; 
to 1"" llIJIplificllkmwl~" CCjuarion (2), 1~ lum 
of me, 5lI.1Je and tbc dynamic; preuule I!I COI\StlnI: 

Pdyn + Pltlt =eODIL 

ln tbc watcr Wt fIowa Wlo:r, thc dynamK ptu!Utt 

,nCttUQ and me Slalle prenu.e dec.nuI, n,s 
meam Ih" C02 anpes f'om Ih", mne' ra<hu~ 
tO'\1'1l.ros the OUle' flId,us and the Iime· c.arbolU( 
~cid· babnce il wSlurbed. J.Jme II lel {TU, looks 
for a cryStllliUl'OO pa,m and firnb thi. pOInt on 
!he walli af !he inner mruul. L.mk: by bltle, I la}~r 
af ~me grows cpitaXlaUy, on which 0100 mmenlt 
abo drposIl. On thil Irregulu lurfK<: tu rbulmca 
devdop. thc umc: happens 11I (XpC b~ bcuusc 
or pn:MU11: JlucIU.tions, 10 ltut m boch CI$tI bmc 
de~1$ devdop. 1\5 WlItr:r, anoi thcc..,fo.., IIso m., 
C02, evapor>.tc:s '" faUCCII and 1ha\Jm- hncb, abo 
heTe lime <leposil! ueVl:lop. On hale.! IU. (ICt, 
Ihe C02 II 1110 ,emove.J f.om Ihe don. 
51l1TtM1ndint; ua, JO thai tbrsn Ill,f.ca tn: Ilsn 
("'ounlt cT)'uallizauon pomls (01 the lime 
Fo. rwo reuon.. me, prescnce uf ~ITW> m dnntung 
wua II !mpOIW'l1 and thaefou I rrunartII amtIUIIl 

Uu.t COITClIpoodS 10 ~ ""'ttt h~nineSl Or 8,4°<1 15 
slipulo.lcd b)' the Ge,TIWI dnnlung ""Ic:r dcc:ree. 
Ftn!dy, !he dnnlcing wJtc:r pnmdcs I b1g pArt of 
ctlcium th" bndy needs Ind ,«nndly, Ihe 
btarbona~ n..-mnants of tho:: dissolved hmc 1'CKt, 

wnh thc mew of the PII'" and 10 fOnnll Dklll 
clloonue pmleclive lIyer. Thi, u capcctlll)' 
tmporwlI UI The: case of copptr PlJ>Ct (soe bdov.t). 
Piaun: 9 &hows I dtWI uf ,uch. prot«tion 1t}~I. 
You C1IIl SC~ h()'ll.· the crysml! grow on thc melal 
Nrf:Kc. Sucb bun<IIes o( cryllall cover the: IUMact 
.nd protect Iho: ptpc agamll "orrosion. 

Ptctun: 10 sllaws this e-.-en bcnu. II is an clccuon 
m'croscop'c plCturc of ~n llIlfiClally pruduced 
pholphne prOlectivc II)'", agamst corro'lon, 
PhO$phatcI trystalijzc in a limilar crysllll)'Slcm 
II cuOOnate&. ln Time, Ih,s deSITablc '1ua1uy of 
~mc becOInCI. disad''lUlrage al mOle and mon: 
bme uepo!d1S grow in thelle prolcctiVl: 11}'U11illCe 
lhey afe idal crystillization prnn' s. Sluw\y,.?,P" 

7 

Picrutt 11: 
ume dull 
dq>asits 

Al indicalcd above, from hr:l"e thelllCrW{IIlOnl 
grow into the strught sections of !he plPf. nu, 
proceSl "us place as long u then: II dil5olVl:d 
Ii"", ,n thc: WIU'I. BUI rno6t af !he 1tme trulspClllcd 

m Ihe W1lrT 's "",shtd uul uf ,he pipc wnhou, 
tkJlOllung. Aflu til, Wlm I watc:r coosumplJOO of 
100 m' per year..,d. waler hardncss of 28°01, 
Wout 45 kg of Iltne ue trsrupotttd Ihrougb Iho: 
pp:s.lf Iho Iimt: has bo:en I;IZMformrd mtn crysttls 
m !he: "':lIU U describtd I~ thc: bme II ....ubed 
0\1' of ,he p'pc ,."th the """el ,n the form of a 
fme SUbnuClOlOOpiC crysttl, I crystsllinUOll on 
the walli of Ihe p'txS il nol pawblc Inyman:. 
The blTW> cryattk t1"IX"'" orregubrly, u ,hown m 
pOC'lOn' II. nu, condmOll sr.y. !he same abo '0 
warm ....:I<r:r. App(;aoOlllIm~ shoIwn tNl furthct 
dlSlQ/val mlrocnls dcpo4J' on ,bc nuck> buikll of 
1M Iune CI)'1tals tnd Nnle 101m, bonom of e..g. 
..."tcr boiIcn In {orm of t1wtl IImhout gtQII'Ing 00 
Ih huung bus . ThJ5 WIY, 2 kg of Ilme dusI 
dtposiu. cnuJd bc ~ from I 150 liue WlItu 
boiltr ,fle' a yeu or opcration, th~ h~lung bars 
"''''.., .blOJlltcly JC>I1~ ftce.. Uscn upon ,hll the 
mt exchangtn for m., dletnct heaung hoi_WIlle, 
lupply llso lilY ~m~_rl1:C on Ihe secon<lary lide.. 
Smce thcc inSlallatlOlI af ,he cumintd device fOllI 

}"')U agu_nu clcarung b" bccn nec~ssary. lbc 
lim", ha~ hccn made hannJcsI hUI hu nOl bc"n 
remo\'wan<l is.tilI phYlliologicall}' pn:iIr:rl~ Anothcr 
conk'lllcnCt of Iki! 15 tha' ""'le. dmpl thu dl)' 
on Ium.CO:S kaY< brm dll$l which CIlI bc rtrnovtd 
wnh I humid cloth. BUI if " II Idi In I humiu 
l urroundong fot • whll~. il C1U1 IucaUy dlllOJvC 
under the mlluence of the C02 UI tbe on and If 
i, d"eI Iglm, I crY"llhulion on Ihe !urf~" ,. 
postibJe: Thll inCIU!lluon ean only bc ",1T1<JVed 
with I dealoflCT. 
BUI the", d~icu 111: Ibo IUpposed 10 ,emO~~ 
aJSong dcpoIJtl and tu p",,,,,n.\ rus, Of eorroIIon 
II Uus po$$ible? And Lf 1111 ponlblc, hlJW ~I" 
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6. Remowl of deposit! and ptotection 
aga.inst corrosion 

First of tU, some inform1tion a!>ollt me reOloval 
of Ume deposit5: If w<: ralte 1 dosc look lt the 
cquation (1) "''1: can 5CC um th~ du:!Dl~ rNctirm 
ean IlOt only take pLo.ce from me Idt 10 me right 
side (Ilme segregauon) bUI 11,0 from the right to 

the I~fl (lirne diuolution), Here Ig=, the lime
arbontc aOO· ba1ancc pia}'! 1 oucitl mk. If thae 
i, I swplus of carbonic Icid,limc i.'! dilSolvnl. For 
elch dissolved lime moh,eule crystalhed in Ihe 
water one eltbonie acid moleeulc is produeed. 
TIris carbonic aei<! g l1lduaUy atw:kI and elisso)"es 
the lime depos.its on the pipc walls Ind this way 
removcs the Iiroe. {Xprnding OlI the le\~ of me 
ineru,taUons in me pipc ("''\lter hudr;c.ss, working 
He), th;, pfOCeS$ no tue betwe= holf a ynr and 
IWO yun. Duong this =, Ligh! Ilme depoSJlS 
outs>dc the water devdop ~.Wheo this proces.s 
i. fioishro, no m,,'e inctusl1tion. d~dop. The 
ilme IS mncnrcd, bm me aubooate protcctive byer 
i, mauuaioed. 

Of (ourse the lime <:!J'Sla1 m me wa ler 1. ahu 
exposec.l to tM influence. But the CI)"SI:tl producoJ 
io 1m, water hn becn able devc!op 'II 111 almo.t 
wcighdeu State and !heref()ff a Cl}"Slll strucmre 
forms that shows only. few I.ttiee defectJ IUch 
llS VIlunc:ia. interstitial alOms, .ubstitulton aloms 
and mo!ecuk., displacement and $Iackmg bults. 
Th(':rdol~ thi$ crysul offenless wg<:ts tban me 
incrust.tions prt:$eflUng !hae (':ffO!1i IIld thc=fu"" 
ilio a hlggc' sur&cc and wilh Ihol • highcr iruc:mal 
enctgy, This ;1 why thil ineruslauon il; all.ckcd 
marc, often with a selective dIS$alution, wh!eh 
IClIds '" the crupuon of eoarser lime pamcleJ 
which elin accumulatc in the aenlors. 

Now the equauoo (1) reptcsenlS a bal . nced 
sationuy &tale..ln narun:, hO\VO!"VU, find equtlibria 
.Jo 001 exUor,onJy nawing equilibria. Allhe melting 
poim a f "",t.". c.s ;ee and "",ter exi'I.1 the same 
time, thereforc balanccd. Thi. mClns UUI 
ltatlstically io one time uni, me slme amoum of 
"",ter molceulca changes from the Liqu;d 10 me 
whd m.le 15 watc:f molecules meh from Ihe iee. 
The equ;Ubriwn " f1owing. The lime segtegation 
IS well a! Ihe lime dlSlolu t!on desen bcd in the 
eqw.uon (1) an:: also subj«t to 1M SUlOt p~s, 
if Ihert is no iotervention ftom !he outside.. The , 

processes Ul me secuon trelled ",'ilI nOl calch aU 
preseot moleculcs. Thoogh if in smsller amountJ, 
Ih~ wiU still he wswlved ~1Il<: II! me pipe which 
ean 1..150 segrcgatc bUI then cUsaolve agltn. But 
sjnce the physieal waler lre~tOlent I ntervenCl in 
f.vour of the dlSSolution of the I,me and the 
removal a f me deposits, new mcrustallons do not 
rorm, Sutislic.Hy, il is p<>Mible!h1! durillg thne 
proceuC"l ,urf"lCeS that .te nOl yet covered with 
mtla! euborutte crySlal. (sec P'CNrell 9 and 10) 
I\O\V form soch aystab and 50 makc the con osion 
prolccllon layer !hicker. 

The descnbed mechanism of the fo.rmauon of I 
prmecUvC layet IS nOt the only effccl preventing 
eOll"05ion. Sincc there is ain,ady. protecliw layu , 
noem.Uy nO eorro!.ion should oeCUt, bUI II 
nper;enccs show eon olion does oeeul, jo 
gak'llnized iron p'pcs 1.5 wcD IS ,n cop~r pipt:s. 
\X/lutls!he reason? 

!u",d. C.!hode 

Pierule 12: Veruwmon dcmenl 

In technology lhere;s. eOrtoS,Ofl process ea!led 
vemilauon dcm~nt. ?lelUrc 12 u~set1bes this 
process.1run i5 UI declric conduetor, "''\ller IS on 
d~etroJyle. When I W1ltcr drop ~cs 00 iron, an 
elccrroly,ie clement h15 heen fotmed, the ooly 
th'ng milling '" !he cleelrTl voltlgt:..},1 !he edge 
o[!he walet drop Ihe oxygen contacl t""'..ms !he 
metal lurfaec i. suonge<, ,he cen,,.., of me dIor 
15 len venti1at~d. Thus a potcnll.J d, ffeTencc 
bclWCen thesc twQ He:o$ devc!ops,!he cdge of me 
wate r dtOp becomes a cnhode (surplus of 
dtccrons) .nd Ihe een!te of me drop ln anodc 
(shorf.ilg<' of elcetrons). Bcing'lI dec ttolytc, the 
\lIuer now enabl" the do.ed elec trical cltCu;1 
betwcen .nod. llld C'lthodc. At the loode, 
posiuvdy eharged ionl of the respe<:nve meta! 
di!solv~ rNct \lIlIh the water and deposillU m sr, 
while rm cIecuons mk" me W1ly through thc mctaJ 
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In !he cnhocle. ln pn naple, th~ proccu " !he 
same m 11M: ase a f eoppc:r. 

Pk lUte 12a: Conosion through Iunc dcposns 
with dlffucm tlucknen 

In pnneipl~ thc same procesa WCI plues in our 
P'pcli, the only differtnce Iles 1lI 11M: .ason. (0. 
the diffuCDt asygm eonIJcu In meaIlie rurfr.ces. 
Pleu...e 121 schematicIlJy .eprUfnu th.s 
constdlaoon. Aslong u thc watU 110 I'lOl ~ 

trealtd,!imI: iir."OW11fl depoot, 15 deJcDbcd.lxJo.e. 
Between the arcu ""ilh strong kme &po!lll and 
the kme free arul, this " ...Ies !he l1lOfe Dr len 
ItnlIlg ""Y8en .,:onaet m !he .".tcr ta .Ueet th~ 
suri.en ..-tth. dtffcrelll concelnra!JOn,llu, ......y, 
Iho::}' ~ pnx:rss 1lI ;n !he wnuh1lOfl dement is 
czuscd. M II is ~ knawn, lOOfI af tU limeI 
cnuOlinn occun II> ptpc bendl, branches and T
poeus whith d,,,,,, duc:k dq>oIiu. H dx:sc: dcpc.-iu 
lUe rernaved Ieavmg only me proteet/V'C ~, Ihc: 
""ygen co." .el is the umtc eY'Crrwhc~ ane! an 
dectnc pDlCtlual Clnnl)! d~..:1op lnymore. llus 
proceu 11 e!pcaa1Jy lDlporWlt for copper ptPc', 
a1 "9IIlh. high OJ.ygetl COtItrrl.t and pH "...Jucs ktwn 
than 6,5, coppa iI espcciaIly corrosion mdangotd 
100 spcaan, ten<b to pmmg couosiorl. ln thcse 
CIIIC!I 1 thid: proto:l1Y'C Jayer is c:spccirJIy mponanl, 
alr;o bcausc dz ~of cq.rer (cbo:ap mltmaI) 
fll'l'OUn me form.tioD nf loaJ (]ementL Th",5, 
mo" .nd more eoppct 8cu tnlJ) !he WII ler ,00 
,h.. i .... nf,vo...rabk for the hc:aJth. Arcordmg!o 
lhe:- I'l'COmmcndauons uf the ~eraI Mirumy af 
bc:aJ!h, bableli ohould noc drink Ulp .....tcr m mes.: 
casa. Waler luppbcn calI coppI:r the ~Icad of the 
20th cmrury" , 

Pictuu.: 
• PiclW'l:l 1 and 2: W, Kkber, EinlUhrung UI dK 
Krist.ollognphx. Vcrlag T«hnik Bcrbn, 1956 
• PtCtUN: 4: lnf()lllUtioo scnpt &om Chnsuarn 
Wwcnechnik. GmbH 
• Pi= 9 tnd 11: Infonnauon senp! from 
Chrisllam Wusertechnik GmbH 
• 	Pio;:ture Io-,lnfnnnation Krlpt &om tbc BMW
lllO«)fC}'Cle factory BerIin 
• Pietutt 12: W, SeN!'! (ednor), EmfUhrung ID die 
Wcrkscoffw1ssc:mchaft, VEB Deuache Vc:rlag fiir 
G . und'toffin<!umic, Ltipzig, 1981 

") Conl amnuls build melr ennI 5udo, O<l 1M 
••me ba$IS. 10 thdr feet uta, !hl:)' havc pIaot ccD.s 
thaI conwn chlo.opbyU. 1'1\11 produeCl argame 
mr.terial (earbohydntes) frOO'1 ......,"' ...od C02 by 
me melnl of Illnhgln. Thus, !he 1unc- cuboruc 
.cid_ baluIcc is .Iso dtJnubcd (rcductlOn of the 
Co2) ,IKI thIs ladIt JO • !>CcmJO<l uf liIl'M' fomung 
me conJ ,udl. Tlu.! IS • •euolI why conll onJy 
e.,11 !II s...n Ooodcd ah.UO'Oo' _tt r. U only he" 
Ihcn: II cnuugh (1,111 erlC:tg)' fo. thc photOlJ'llthcs.i. 
p~ 
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FunctJons and effects 01 !he mptJlse-ledlJlofogy waler . ..-. '1'tem (Vulcanl 

Pu!DOSe 
To protect coId and warmed watet' suppJv ptpe5 an<! wate!' heaMg equlpment (boiIIIrs. etc) 
from &Ca!e and rust, 10 8l to prolong \he liIe of pIpIng system end ta ..... _rgy WlIh the 
equipment whJl ertendlng ttllrfe 

'ot1Odur;t""l 
lron beoome. i'on o.ode without '*1 if water and oX'r'Ofll'l .xiII. wtndl c.n cause red watef and 
dalericnl" !he ttraogth 01 !he pipII'Ig .yslem. 
C' lcrum it lIard 10 tie diuolved d,lremg Irom wg... aoa sali end ~ bec:omel 10 tcIle 11\11wiI 
induce he.bng eIIiaency ~lerioratlOn ane! plp!Og obltnlCtlOOS Cabum Is .Iso a cause of 
umart ~me II the toilelS and of ooId ane! hoi waIef scale at \tie bathroom 

fur.Jo~, and'l!tcts pf\Orn 
'MIen !he ou:latioll-flductlon potel'ltlll (OOP) COIJle$ down 10 tOIH50 ml!. w.'. 
becorroM ltrOng ., redudoon, WI\ICh SUppre$Mt !he COITOSIOII arwI WlllbIeI to proIong !he 
Iita 01 tI\e ~ With 1TIIfTI~ Iormation of !he IlabiliZed lron ox)de 
Collolda in .....lef repel each O\her becau$8 of. chlnge irI lIIe Inler1ace pOtential, WIlh 
which calClum and silica ooIIold••re sepill1Ited. and \hen they .111 removed becoil ~"g 
bnttle Atorm af cry$llllizatlon changes and ~ lnMnI.:IheSIOI'I 

Surfaoe Ief1t101'l bec:omet weak. with wtuen peneII'bOII af deI~ becomes better and 
the delergent COSI carl tie lIY*l One af reason. 01 easy remo'Ill 01 ruSl and sali. iI 
due 10 !he beuer pe!letrlllOO 01 water 
ThKe efla have beef1 realiz6d by !he tecnnology 01 vottage Iign.1. PuIM, whid'i 1Mb 
pr.ue 113.000-32.000 Ml. The truth Illat e.n prov. ~ .. our6()..".... nls\OfY luld OUf "Ie, 
records af more Ihan 80.000 uniIs in Ihe worId 30 counlrin 

~0~ 	 , . . 
II can be .ppIied 10 any p.pe matlrill .nd lhefe • no need 10 CUI !he pipeIne Sompty wWldlhe 
cable erourwj the ppe ,nd JUII conrMICI poweI' supply afAC 100 V or AC 200 V (In the cau of 
outdoor .pplial!iont, it neec!t a wa!erproof 001 ) 
IIlSlaW the deva W<Nay from suen equlprTlell! a5 a motor tha1.generales eIectromagnebCwlNe 

.,,"'	...' "''''' up 10 2 Km downstrearn from lI'le devIoe 48 I\Qurs in lI'le cas.e of Wld..
C3$e 01 wwm Wa!1If 

~;",•• c:ompIIrtn!I • pIpe diame!1f wiIh a tIow voIume 01 w,!er. 

Catalin. Co , LId"'-





tWater supp1v pipe. deteno..atron 

ComPlrl,on In mato! ne exl.n, lon m,thos!, 

Deae!ation: II eIiTw1at's in-water d!SsoMid oxygen and delays ruattng progreSl, to 
.X\end thllIfe In the CHe 01 membr.ne type IlIpenärture In tIIter replaotmtt ot. pre.Nltf 
r,placemenl, .neI eledri: COSI fo( • VlCIJum ~ iIt, reqund Unablt 10 lI5fI 11'1 tIMI 
direct p!ftIure type Water contllnll'lll smaU oxygen 1& tili. bad NoiM-p"even\lon 
measurtl on. vacuum pump are reqyqd 

Elktri(: .ntl -<:orroslon: II lIows tIIIctric currenl on tIMI PlPII'III SyIIem pvttlOg liiti 
electrod.. mlld, ancI SUP!)fHSeS ~ ion!Utlon Secondaty ,flects .ncUIe stermation 
eflects Eflects ar, diltJnCtrte in 1M lNIn p!pI but f)OOI' ~ the brandl PIPing system. 
The periOd of construction II Iong ancI ~ reqUIfII bolh Nnnlng end mainl' rllnc8 costa. 

• 	 Cllcium injtction mtthod: SIaked ilme ancl sodium catbonate ate ifIIec:ted iIIo ~ 
piP'.with wtllc:h!he CIIcium rnembfane II formed af !he wall ei !he PIP' Ihen II prOIeCtS the 
Itltemal p.pe 
W&lfIf quallty lNI~'" SUI;h II pH IS requlred 5ca1e t'nels 10 be .allty produced 
in. boiIef 

• 	 Antl-eorro.lon .g.nt method: It IddlIhe tnti-eorTOSIve ligIfIt (phosphonc: acKl. SIlioc 
10(1) 10 w.ter .neI preverlts COITO$IOI1 

Oenaily ~nt .nd runnll'lg COlt 8ft requi"ed Th. J.P!l1"I8Se MInilIlY 01 H.attlt , 
L.ber .ncI 'NeIfare r.eognlZes thll me1hod II Ih. firll-alCl u..tment befcno \he piplng 
Iystem renewat but no! th. permaonenllTllaSUfe 
M.gnetk: InIthod: MIIgt\ItIC lielcl ja ~ed lMIIIe \he ptp8 and by CI..Itbng thI 
mIognetic: lIIId WIIh.". IlIp1d w8ll! 1'Iow, /TWlUte 11.:100(: en8fQY is applieocl wn:h whdl 

eormsion ptogreu illsupprllsed 
M.rroj SQ(\I af working oevoc:es eX11l1IId \he real etItd i$ undtll" wllh SO!TII deYices 

http:membr.ne


Cer.mlc ~thod : eer.m.c lIId _Ml" arelOud'led. WJth wrur::tI '111_" tctwlled II'IM ~ 
SUppteUU 00!'f0t.I0I'I Porou. INI__ on !ne CtiW1'IIC surflIQI Idllere lore9I 
1Ubltance. whICh deI".:U1Ihi etIects Thus, some af &ud! mIIenaIs C'M1 I'fIqWtl 

~i"~ lIld washIng Pressualou ,mtI 
Llany tottIi 01 ~ wtllIId lhII retllIfIII<:tI$ unc:Iur wdh _ tIIa"_. 
Pul.. method: By dIIi~ omziltlOn rtIOudion potentIal (ORP), surfaetI leMiOll, and 
surfKe p(MIMiII thIough 1M UM af rnoduIated and pI'\ase-IhchcI M'npu1M ('tOI! SigIi~, 
laile and rutl Irti remtiYtId and IUPPfnsed 
Amalngly bMI price lIld Iow runnrog c;ost af 120-300 JPVIyear (depencfiI'IQ on • aIl:.) 
cotnpamg with !he cot'I'Itnliollal QItIr IIU*Y itnprove!rent deViC:e lG.yellr warTWl!y 
baed on OW' MIf.eonfIcIenI.nd relilOikty (_ and .c:onamyj, 

Electrolpll mtthod: In!he .leebulys" r.8ClIOn. Cllic>um " JorceIuIly detee1ed ancI 
~ted on !he elfoditodet. There it ,1yPtI rMlSUppreSSel oorfOSODI\ by IfoItIng dOwn 
!he oxldilatlon ,ed\lCtlon po!enbll 
Mlnul .leetrtflc:.tlon m.tbod; 111$ uid thatrult. tcale . , nd o/I-din ar, prevenl.cl and 
removecI by tIle IIWIUI elI Ii ifalion water 1rt tili /lo.C modul3\lOl'l magnelO:: fIeId 

Mer~llnd 6e-ments ai' uncle.r 

Elecuon m.ItIod, ,Ie<:uon n.1d m.thod, lon m.thod, .nd Stltlt • . le<:~lty m:= 

ApptyuIg high voIIa~ to Wlter supplyll'lg wallll' '/11M eledron. ~ "","ut, 

CIInen' 10 '11111111', aM QtMr .uc:h magt\tIIlC WIVe!orm treatrnenlS elti.. ThaM .... 

diveflified mtthOds ..tring ,1 11M water q~ rnprovement 


Olone watef nshInQ 

• JAa was/ltnQ IPC wuNng 
CattKtn ~ gaWltlW'lll (.IeI bubbll meV!od) 

ClIne .:od lleCUoIyII..::tG watef wathirog (ROKIlresh meIhod) 


Orugw~ 

CMIina Co . LId""'*'

http:prevenl.cl
http:MIf.eonfIcIenI.nd
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Grea•• t ... p In the kltch.n In th. Klyokawa Factory (on March 22, 2007) 

The photos show IIIe .UUllSM 35 dllyll8rter lhe Inslallation of the VuIcan 

Thicknes. of !he ~ af 011 conlent: Around 30 mm - .a nvn. thinner compared witn the previou. intpectiou. 
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Test report on the pu18ed water treatment .y.tem provided with 
preventive me8BUre8 again8t eJoggi ng in the drainp ipe under the aink 

in the cookery on the fifth floor. 
Decembe. 22, 2007 

Outline: 

The puleed wate. t.-eMmeot SY8tem, VulCllo, chanll'ea the crytt,] atructul'(! of the Kalea 

ooolll"",d ,n hoi ...·'lte. paumg Ihrough lha pip,ng b)" emining phase'chllogilli pul"". 

lIeootllted b~' lhe eable ....ound 0"" lhe U'Huni .... ate. luppl)" Ime 10 lel lha ~leI Ilow OUI 

together ""Ih ..·ate. wllhoul .dllerior "'lIh,n lhe p'p,nr. 

Tbe trellmenl ...·.te. ;" eff ..cuwo ara'OSI .UIII and &ClIlu 0 0 lhe pnmllry I,de of th.. wllte. 

lupply p'pe. \\'ben ""rvice .·aUl. iA ulM!d ane! d.a,ne-d 00 the "O:lI\dar)" H,d~.•!imin"•• or 

clot"ri"'ll '0 lhe draln ilI rec!w:ed, pre\'eouor the buildup o( metalli" _pa in the rrealM! tnp. 

Thi. f'Hulu m lhe reduenoo of lhe pl'Obleml of mold. 0. 8tenehet hkely to acalmpllny 

dramage. This elfect aoo appean w,ltun lhe dra,np,pea Ind ...·a'rewale. lrealmenl lanu. 

The .. ff~ ofthe treatmenl wale. II.u 1'0. lboul 48 MUn. 0' .ppro~lmatel)' 2 km '" diatance. 


VuLea n hl8 lhe follo,,"!ng fealu,,": (For tU!lalll, re(e. to the brocbure olla"hed.) 

ThHI ,,·ole. I .... alm..nt .yllem can chan~ th.e cry'UIHlnIC!ure of .aolea wllhout chan,,"'II the 

qUlht~· of ,,·Dte•. Therel'o ...., ""ttulli ;. added. 0. reduced to 0. from the mcredllDtI! of wlte•. 

The ",ate. Ihrough VulCllo IS IIOft.oo 111& an ,nereued pe.me.b,III)". Vulean makea CIty ",ate. 

to drinking ,,·lIte. and can he .....,eI l' heller coohn,"·ater. 

Othe. featu ..... ,oclude' 

· P.-eveoll buildup8 of TU8t.1aod .alel 

· Makea deamna af kllcheo Rod b.lhroom mu.ch eu,e. (toilet.l. ftho,,·e.... hle•• jOontll. etd 

· Elirnioatea the neceslnt)" of llrona che micall 1'0. "'IDO"lllIIl\C8le•. 

· On.tiealh· reducell the elonlnr due to 011 halli 

· Eliminates the n"oolll!ity ohalt.l. 

· Eliminatea the nec:e8llity of .dd,tlvel. 

· noee not ehanie the wat". quahty. 

, Hu no SIde effect. 


Objeeti"..: 
To 1I1Ievu.te the overllow of drllin.ie OlOt of the baaket due tQ 0(\ bali. in the ,,,,aee t ... p 

under Iho 1l1Ok ofthe oounter In the oooket)· On the fifth 1100. oflhe bUlldmg. A1",-" to aave the 
IIdmlOlSl.rlUViO aod mamlenance expensel by reduclng the periodical eleaolllga U!!<ld ta he 

oonducted ae\-e.,l 11m" 1 yu •. 

lD.ullation (on J l,lne 17): 

Por 1.....110' .... te. ,n the oookery 00 lhe fifth 1100•. Vulean 1II1n./1tallod on 

the "ert,cal p'p'o, '0 the ...utlhouae ...here the ""11",.1 ","n " 'lIe. p'pe 

.. uJ)Olle"d, The eftiecuwne .. of t.he V"IClln appu", In al! the een';"" 


w.le. On the fifth Goo. tlUIII ~ ."pphed. tlu-oullh ,h.. plp''''II. 

p,p,"'II .ize: 5OA. (The photo on the n,h, .ho.·, the \'ulcan ,nstalled) 

Modellns,alled: Vulcan IW)()() ("·a 'e. lreatmem capac,ly: b m3{bout) 


Veriricuioo of tha e{(ectinnell: 

The _Ultu, ofllle 8rellM trap \lpon IIullallal,on of ,he Vulcan .... oonfirmed. and tlle chanlIe. 

of lhe .tat.........·ere ~n"l!d 1'0. approx,mlltely 6"e montlla &om lhe stan of ,he operallOn. 

In almOAI all Call8l, lhe efkcuvenelU can he oonfirmed tlu-ou,b the oblM!rvlluon fo. aho,,! Ih,," 

months . 


" 


http:drllin.ie
http:1I1Ievu.te
http:IIOft.oo


GN!ftlle 

On June 13 (berore iuullation or the Vulcan) 
(*) The Vulean ..u iuulled on June 17. 

IItrftp unde r 
the oounWrtop 



On September 12 (three monthl .rter the inltal1ation 0' tbe Vu)can) 

The !Iatus or the greaM lrap thl"'N 

monthil after the inst.R!lat,on: 


Comparnd "'ith tM lime of in81aHo!ion. 

!he J>l!npherie~ ofthe balke! drain ha~e 


totten dry. 


Usual wate. level 
upon iMtaHanon 

Standing woter level hu ~n 10"''ernd due to hetter dra,nalle ach>eved 11)' 

removaI ofthe object!l adhernd on the buht. 

The phow below ehoW8 lhe etatus nf the lN'IIket IIfte. helO' ..·ul\ed by hoI,n,. 

The portion. usua!ly belOg oontacted "'ith lhe trealment wale. III"e dellned us,1y 


with a water flow from the tap. Nauve dark color of ItalOleN steel CIIn he !"e'COCn,zed 

after cleamng. 




The ba.ket I..ken Oul ..'ben eleamnlthe gt'ea.e trap under the "nk 0" 


Septemher 20 


, 

The Slalua afler heI", URd 
,",' IIMUI c1eaning Imee the 
ln.llallauon i" JUlie (no adbered 
mQU!=rials are _n on the portlOIUl 
u..... lly conlacting with wa\.er.) 

\\Poon lhe 1"'''1' lnop under lhe smk .... tle~ned on SepU!=mber 20, 2006 




The atlllua after lhe dean,ng on Septemher 20 ,,·u U18pe<:t.ed on November II , 2006. 

Alm....1 no adhe~ion of d,rt is teen. thus the etIect oftlul n ealLDenl "·ale. iI reoogmz.e.d. 


For pr ope r ule of the Vulean: 


The timilar eff,,~u luw" been reported m the ca.1Ie. of dra'lUI!fe1 in the food !ilcwrie., 

restlluranl8 anoi 1"lchena . 

.\tany ' n8tallatlon callel of the \'ulean pl"("'ed that ,he 'reMmen, WPle. had , u\)etanlLal 

deanllli .. ffeet .. ven wlth extremely reduced voJume of the oonve nl1on "ll ~ u$ed detefi<!nl. 

Tbere were e"en ..,me ca.M!1I ",bere the uM! of detergent (sueh u ea t ;onlc detefi<!nt) ClLuHa a 

buildup of II thln film of din. CatlOnic deleryenl8 IIl10uld not be u&ed. 

With the portiol\8 thai do not oonloct w,th the trea tmeol ""ILIe., th'l uffect eRnna t be 

expected. Vulean 11.38 no effect of breakin~ or re..,I""'i !tOhdi in d.ainH~e . Allhoul" lhe 

Vulean ..... no d,alllfectlon effect, its prevanl10n of d,rt from adhe ' lOiI 10 lhe buket aod lhe 

net a.>ntnbute. to the reductLOn of moLd'. food IH)UI'D!!. 


" 


http:U18pe<:t.ed


rxample af installation af Vulr.an (pulsed water treatment :;y:;tcm ) 


- • ~ 111'"- In lhJ PII on lhJ !IR'U"d "" ... ~ 
tudng on Toq.o 

• MocNl 't'IAcIn S.I 00 (e~lernaj De»; ~I 
~ COO'I'obo_og ~ wod 
-=troml9"lbC Itd'InoIoVY 

ICM* -.g ct,>mpIttMl) 

no. ..-. body af Ih* ~">1~ bo>. type) 

~---

Int~ I\as -. oomp.leO ";111 lhJ --.g 
oflhJpo"'\Io,,~__~ 



fxam~e af installation af Vulcan (pulsed water ireaiment system ) 


olrlsulMJon..,e The elevllted _181' tanI! 0tI olle roof 
01 .., ~ bulIcIong 
... ~ Prelec:W" 

• Modet Yuican 5-100 (e".."'" bo>: t)'po)
SpecifK:'1IOI'I combon"'9 pulses _ 
eIecttom"Ol'lltic III<:I"noIc>gj 

. W,"",,!r...un.m~ l00mJ/PICU 

The COWt VeI tN 1aQQor.g mat ...... 
01'1 !Ile poponQ ... ,8ITIOW:(I ero 
!he tabIII iI _ on tI>e popong bcJCy 

, 

1"-........ tA Ihot \UCMI ~Ied] 

The """" bo<ty Dl !tie Vuican {"1e<r\I!I 00' typel 
Ml been installed. 0I'Id ,r.e popIno 
...!!1 e..bIe W(JO..<I(I Ml been ~-.I 
";\11 tl-..Iaggong ma1_ lnCI the cover 

http:W,"",,!r...un


Example af instaHaiion af Vulcan (on 1he water pipe af elevated water tank) 

. MOdII: 	 \\Jean &-100 (txttrrIII bcJo: typt) 
Wrth lYt eä Ind IIJlICIfaflOn co"b".og
plAses a-od IilCbOti"IJIfbC lIChtiOlogy 

· Water Ireatrnent capaaty 100 rn3/hC.V 

Pona liameter 1Z!> mm. F_s;tory buiding tuJt 
23 yian ago (wrth S41'1out1$j 

[lnstalla!lOll af (he VIAcIn compIe!«l] 

Tt.1IOo"iI maWIII and Iht c_hIIYe been 
teITIPO'rii restOlld. 

http:co"b".og


Example af instellation af Vulcan (pulled water tTeatment system) 

[o.,...nV1eW of the apertment buildini) 

[Bef<>re Instol~on of the Vulcenl 

Insullltlon alice' In the ""mp house n 
the lide of the eltte ..... 1wole. 
re<;ep!.llC~ of on eportment 
buildin& (buiit 19 ~e.... e,o. wrth 
50 housea)• ., K.on..owe 

Prefecuwe. 
The pipmc SlZe IS 65". 

Wner s~1y: Purnp.nc from the wele. 
receptecle 

l.Iodet VuIc.n $-25 WIth f1et ceble 
ond electlOlMlIMUC M1cUom 

Wner trutment cep.oclty. 
25mJJhox 

The 1,""" ""t.riII l '. 
tempor••iIy .utor.d uPOI"I 
in.tol let>on of th. Vu!cen, 

http:Purnp.nc


Example of inatlJlttion of Vulcan (pulsed water treatment cyslem) within Ifl apll1:ment buildinl 

[Ove,,1I ~leW of the .portment buildinil 

[Sink in tIle kitchen] 

lnsto llltion .ite: P",ini ~p,ce '" • house of 
, resort condom,nium 
in Niipto Prefecture 

(Built 30 yurs 'iO MV", ~2Q house" 
with P;PI"l lIU af 20A) 

Model : Vulcan 1000 

W.te, tr"'trnent c.p.clty : I m3/hour 

[Unde, instollatOon] 

The cover .nd the 
I,uin. materi,l on the 
pipinl sre removed .nd 
the cable is waund on 
the p jo'''' body. 

Dnstol l.tion af 

Ihe Vuk.n cOf"nll1eted] 


[eefewe insullation of Ihe Vulc.n] 

Unside of the low tanl<. of toiletJ 

(CI",ned WTth SpOr1,e ten minuUS .ft" 
Iha jostollttion af the Vulc.n] 

[eefore installeti"" of Ihe Vulcan] [Cleaned wlth sPonl' thirty minutu otter 
tne instllllltion af the Vulc.n] 
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lesl report on Vulcans (pulsed waler treatment systems) 

installed as a preventive measure against scale buildups causing faulty of 


the coollng towers 
FeDruaty 24, 2007 

2·1 ....-.g _, A MlI~__ PCW'II .... " 50A 

2.2~_'. ~ _ ... poong ..:. " 50A 

1....-.g_C Mabup __ p""",,, ..:. " 50A _ CII<:IOInng P'IlO'IQ .... " IlOA 

Mor:t.Iln.~IItd: 

Vuan 525 


('oI.Te< nlt"",nt _<:II)' 25 mlHIou') 


o..Ins~_: 

F", ... cooIing _,. A. B. Ifld C Jo.I!y 22. 2006 


F"' ... CCIOII'Ig _, C Clcu>er & 2006 


0bjKw..: 


1 To -' IICII" tludduP' on .... c:or:*>g __ 


:1 To ~ o:r.noc.lO" _ Ior _1M \tII!rIIIr!1 10., B. ,nel C 

(m...u,.. 10, QOI'III>IrIIg _ 1$0 '.001 ! 


3 To .... tI'Ie -..uy cost by pre••n,",g m. "'''l'IQII.lIOn 01 ltI40 hea! 1l>.c:!1MS11 ~ 


v••m.. ,io" or tb••tt..,ti"......: 
""" 0III8IInDn Dl "" Vulcano .... Iltotu... 01 me toolong __ ,.. 8 .•nd C ...... ..,~ wotrlOut uojng .ny w.Iot, 

n.__• E-..n a!loM -'- of _.unaItIr P """,Ilo• . amo.t no ...... t>uiO~ ....... oOservo-d Nide me 

,.r.igI<1IlOtI _ ..... Ma!.~ _ . _ no ....w "'**'" _mng .... d""W,..a {U .....V _t WlII, nlUMnt 

r;:I\IfIIIt;.I" .". WIOIot. q...tcy • __ .roI _,"'*""'" ~ "d,",*YM l se. _..:l on "" oooIing _II _1 

..u, ...mo .... """ a mger IOUCI\ WoIo _ .....11$• .". I~ 01 ...........110_ Dl l1li Vulr;ano o;:oukll>e corotmwcl 

Rlmarka (S ummlr y) 


The w..., D'Utrnlnt "V.... m, Vulefon . "'" l1li IoIIoo.tIng ..IW.... (Fordeu"". ""1C me 0t0cI'I..... _ , 


Vuan c:!1.nga onI\' lfIe 0"/11to1 ItNCM. 01 ..........t!Ioul c:!1.ng"'ll 11>0 lIu.1i1y of WlII, Therolo,.. no\Iu'Og II _ or 


..:l_ 10 or Irtrn .". insI~""1I af _, The ......, mrough Vulcan jo ..,ft .roI h..... ncr-.INd Plrme~ Vulcan m .... 


otJ __ 10 d""'-'"ll_W _ CO" Dl uMd .. _ cooIIng ....11' 


'·jTM.-.....ol ... _,_,.........IM ~ .....1 ........ 48 __ .... ~.......1eIy 2 ...... d....1\OI 
............... 

• Pno..,,1l buIkI_ 01 noslllrICI ....IH 

• Mak.. "1tW'IQ '" 1M ~ _ ",",,,,,,,,, mucn ...... ,-.a.-.. ... ,....,. et:: 1 

• OrIIlctll)- racI..... 1M cIogg"", due 10 .... _ 

• EI ........"'. 1"'" rllCHSity 01 It""'ll o:r.nlcell .... _"'II ICIIII 


• EI"""'II** 1I'lol ...,.uity 01 a<ldi"-•• 

• 00H no! chenge lIW "'11.' ~u.lJIy 

• PreYtnllllW doggng It !he imi o! Orllnloge 

http:o:r.noc.lO
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1 COOIing tower C 

2 2 CooIing tower B 
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Co.t ..... ""lIct 10 cooliog wlter .y.tem, by lotrodl.lclog Impl.Il.. ~t.r tr.,tmeot .ywtem, 
Vulcao 

January 6. 2009 

1 Non-trllalmllnte 

2. C~oJ«:100n treatments 

3 ImpulM W8let trll3lmerll s~tem, Vl.lk_HrNtrnen~ 


lOWef for looRT MbQ chillef (Cll"CUtation water ~ume 78 mllhr). ~pe ellameler , 
Ou.llly af r8j)IerIishmeol-wal8f" lotal hll'dl"lell 80-100 mgll. ion-sllapecl IlIita 20-25 mgII 

In IIle ene 01 l\OI1-treatments. cientily upper ~rrul becomes N=2 or les. 


Presumecl uni! price 01 water ane! .-Mrvicet 400 JPY/m' 

(10 luen metropoh. as Tokyo, Clllba, Ind Kanagawa, prflUmed Uni! prk;e af tluSlllMl 

purpoM waler suppty only ~oo JPYtm3) 


VYk:an capa!)ihty uppef limIt: lOIaI i"lllnlnMl 400 mgA, based on expeomental ....Iun. 

~pecI tib 100 mgA 


CtrCUIMion W8ler \IOIume (R"78 mllhr), lemperlture condJtions ( å t:5'C) 

vapor Ioss ~ume E åt:5"C, 0.9% of Clreulatior1 watet ~ume R fs evaporallld 


E: RxQ 9111»o78xO 9/1QO:O.70 m3/1u 
Repleru$lVnenl-water ~ume M"ExN "'"(N_l ) 

lo!tte CM' et OQn-tCUtmonlS c!entity N:<2 
R~e!llatunenl-W8tet lIOIume M"O 70x2"(2·1>"1 4 m3IIlr 

10 Olle year. (MrViot lime 204x365=8,760 Iv) 
Ann....1 ,epIItnoItvTlent-water voIu/ne. 14 m3ihlc8.760 
11"12,264 mlfy_ 

Aooual J"8!)IeoilMleOl-watet voIume 0938 mllhrx8.760 
h:S.176m3lyear 

cherrucal oosage ~ume 
" anoual x chernteallT\lJloteoaoce deoatty • l!eOIIty multlpIe 
" 6,176 
"4088 

http:9/1QO:O.70


1 
I Cost CO!TIpi!!i!on , triIII ballnoe Ir.eet I 

Non=trealmmlll rynojog cost 

COndrtlOnl. oenlity N"2 
R'pIe!'I!thn'I'f1\·waler quality· totaI I\al'dntU 80-100 mgII, Ion-lhaped ,ihca,
zo.25 maII. I,m~ Drice 01 water-servJCe..oo JPV/m 

Annual wale-r """,. Chemcal COII T"""",
consumption water-serviee COII .."""""",py m JPYl)'earm' ,12.264 5 055 &lO 

,py..,.'" ""'" 
:2 ChemocaHntrgM lrutmtn!IYOO,og cosi 

, denslty 

Maintenance COSI 
,py 

~(' ) 

3 1 VU!catHIea\!!!eQ1 runojog COII 
COndibons: Na04 , !he au~ bIow de\11C8 

Sllme 81 lhe water-SIII"VICe unil !)riOt (' ), 

ChemIcal COSI 
JPY 

10,OOOJPY 
amaIler lI\aon !haI Ior the 

TQGII COSI 
JPYl)'ear 

b 



Aeeordh'g!o \he .bo..,Iri,1 bal.net ,htft, 

....uaI cost • NMng COSI 
JPY 

CosI. reductlOn In JPY 
JPY 

10 1Idd,Iion 10 auch e1'lects as w.ter saYIng. cnenuc.15aWllil. 'nd rNnn~1 s.avtng. 
0Iher ments inelo.>de 

eIednc ...... ng (aboul5-15%) by \he _le pre'lentlOn on \he turbo dIiIlef, 

g3$'wmg (,bQul5-25%) by \he scale plevenllOn on \he absorption chlllel'. ,nd 

liffI exter1aion (.DOIIt 30-60%) of Itle eqUlpmenl 

I PrICtical exa!!ple! I 

! F-company CIIt)a plal'll. ~ !he ne'lth /ood ......-ket, nt'le msll1led Vulclln, type $25. on \he 
replerushment waler pipe in !he ~ lO'MIf ( ' 8ORT) Jor !helr absorpbon et'IIIer. in repi)' to a 
,..ques\ from iI eu.1Omef Then. 165 rr*'n JPY h:ilve bMn S8\1Id ,n \he COSI of ann.... 
SClie' di$peftOon etementt. ReqUlfed _.,n~e ,;tIfllTIIC" pn:IOUCUI onIy 

lMlere de<, the~ pIaced 1CId,lIorlal ~ of 7 units of Vulcan . type $25. fgr the,r oooting 
WlII!" systerm 

2 M·printing company. FUI"oIItlashl Qty, installed \Ilkan. type S25. fgr \he .. 20RT corropressor 
COOIing water crcula!lon sysUtm as 1501 4001 me;l$Ur.., and tney IlaJve Yved \he to51 01 
ger>enJi water lreatmenl ~I' I equ ..... tent II) 200,000 JPY Moreover. rigod scalt unable II) 
remo .... ...-.th the gene-ral Wlller treiltment agtnll ~ OlIt becotIWIg brit!!e 

'Nhere a~. Ihey pIICed 3M lCId~klnal Order of VuIctn. t)'pI S100, fgr II'IIIIr enHltr 





M&rCh _ ' 200& 

Noodle boiler in the kl!el\en 

'1 

NoodIe boiIef in lt1e kltehen 

HoI water tap • 

Matn body 01 me weter IrNlmenl Iyslem inltelled Water treatment IYltem ;ns\alled 



WIIIItf IlInk of thIJ l'IOOdIe boiIer 
('MliM ponions show liIIcII ei! .... ed ) 

Hellting .eclion In Ihe water rank alIlle noodIII boiler 

(1101 water is IUPpIied) 





The picture af the installation 

Esp!(: II I, the rlJ$! _ter fle. flill tap al t 11001 

e"ltry ~rnl l1l Wserust nhr ptller~ ~ 

Into the pllst lC hIllder arKl nler to tO!' ~IlSOO 
to day by day 

Example af installation af VULCAN 
The rust water from inside coved pipe by coating 

. lnsta l lat ion day 23/ Jan-2008 
II lnstal lation place : Sizuoka preH JPN) 

off ice BlO.of pharmaceutica l company 
outs ide pipe room 

II Instal lat ion type : VULCAN 525 
II lnsta ll ati on pipe si ze : lOOA 

ins ide covered by coat ing 
II Prob lem Rust water f le. every day 

in the mor ning 

~"k'~'" 

Afler tlle 40 l!ays laler. frCl tlle I'LlCNI IOSU Iin 100. 
Th ls pntll. 1.000ed In alllst Cll lor less -.aler, 
by tef1 \\I.CNI !)'St lll. Water System 

• 
• • 

' 1>1(.), X !If,., Xi 

,, . ,, • •• 

3(3 2/25 2/18 2/12 2/4 1/ 29 1/ 28 

'IIeter t ank 

, 

Agatherepuper the rust and thickness 
.ater color decreased day by day 
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n.. v....,." 5000 .... 1M thoo eff.ct """" .-. ...et ."... thoo .tone af um. 
~!avetotv. eT_ Repoot ~ thoo pictuir.. ~ cIeiant bo.oikincl 

n...tone af um. _~M 
pdualIy aoft...et .. cI.ry. 

n.. ..... jo IlOt any mora. 

U~l 1:1 '} ,)"t' 





Place installed 	 PIII08 installed, Nilhlk, 
Onsen (Spal, "".Pr.lecture 
Mach,ne room In • 
ceftam facllity 
HNvy-oIl-A plping to • 
boiler 20A 

Machine type 	 Vuk:an 1000, origlnally 
(Then, replaced with 
Vuk:an 5000) 
Fiat cable type 

MaKlmum processing capacity 5,000 U H 

Marc" 10, 2008 
InstaIIed Vuk:an to !he neavy oiI supply pipe 

Purposa 
Oecreallllg the conaumpron 01 heavy~I -A by 
Incres$lllg!he boiler bi,Jm,ng eftlclency 



Reports 01 !he heavy~I·A COI'1sumplioo in lhe wilole !acilibes and per II Vlsitor, 
Companng before..Vulcan";ns\allation (2007) 10 IIfter.vl,llcan~nstalla~on (2008), on the same 
month 01 !he prellious year 

1:1 v..... 2007,,• v..... 20DI 

..
,,

l ..-,
'.-
•.-

• • , • , • • " " "-
In tt... )'e" 01 2001, 19 (\81'$ " May and 8 d8y$ in Juna .", om.1IM In business (\8ys Ihan II'IOM 
for tne )'ei< 01 2008 ~I'f; ~, u-.. usong vok.o'ne (II tne ""''''-oiI-A is aIsc omall 

.-.. Ifle montI'Ily COO$UIl'IptiOn vo/u'ne 01 tne 

and NovemD«) 11\11 hI.... datil afIer .... tilllatioo...1M1 
)'dl' II me_ lh8t Jro!i4 118 cpulO bt ym in 

/ 




In ............ "'mod__................. _~.hIgn."".......ur.II~'" 
11>10 ~ conoumpIIOn 1*' YitiIot. __,NlWI_ la.a "on; t/IItd in". 

ValiclabOr1 01 &t!ect 

Comparlng te !he ~Vll~, !he COIlSIA'!IpIIOn of!he l'oeavy-oOi-A was decteMed 
by about ~% WhiI&!he numberal.....nor. increased by 9 1% rn a....... lratio 10!he ...me monlh of 
!he previous year). 
(Orrutted _ May and June where buSlneQ days dil'!efed remar1tatlly and Soeplember ihaIlin no 
<!ala due!O the accumul8lOf lI"QUbIes_1 

Presumed motrU'Ily 00.1 red<JtbOn based on !he heilvy-oil-A oonsurnpbOn In Odober lIOd 
November aI !he ~ 10 Ihe same rrooth of !he previOul yeilr eomH 10. 

., 
UM price of Redueed 
he8VY-oil-A expenses by !he 
(JPyllrterj Inuodueed VUIc8<1 




