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the overall efficiency of the paper and pulp mill or other systems.
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic diagram showing an embodiment of the present invention wherein

screens are located in diffuser, which is used for instance in the bleaching of pulp.
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35.  ormore screens. More preferably, the contact time for the boil-out chemical formulation is from about




WD:021083578 PCT/ US02/11506 -4 several hours to several days. Even nore

preferably, the contact:tinme is from about 24 hours or Il&sber2008bout 48
hour s owomwmtsssand nost preferably from about 24 hour; rr@s@tﬁ%btc 36 hours.
Preferably, the boil- out chemcal forrmulation is heaF ring the process
to accelerate the renoval of scale. Any suitable tenperature can be used,
such as from about 55C or |ower to8bout 95C or hi gher, and nore preferably

ot ool B0k ferdla e Safore U BN DR Bordbo RAMARE L P 2 L 0

msntlonedbggz perature, boi | - ouf sol utl o WBPYFREI rcul ated to
create the E,umogﬂ?{%aﬂﬂg*gﬁgﬁerflﬂy fomabaut 2 hpues te %"‘P@P?Bvd’lrefe@blyithp@oﬂ scale. After
t he boi l %Lﬂ?eﬂe%'évrmclaionischeamldatng 08 paRS RNl RS EHval 3NalS. ﬂﬁ& duftleated for a
suffici en@m g,htmgmbetu}g@ HoTeY] tiopn cap then be renoved by
punpi ng t he for mu a?la%)%&%%o“ﬁ?%rf&%m&%i%yg S hép%’taﬁﬁg? egﬁ‘?gy known to

t hose “ski °1“§13§’“t ﬁCf"i‘?B"“é?StC P&““ﬂé‘ﬁﬁ\?@d"éFP@H@tEwatfherﬂmbmwm@mfem:a vessel: The
upper porttsgution’s pleferbly esigehted Ritrele thivBifikke Qitlicdb fallithBfhfemNa #RPET SOl Ui ON

to renovegpny residual boil- out chem cal formulation. Then, the cover can

be renoved. A% residual scale remamining on the screen is generally
weakened and A5gedaleopt gipmicel @rpagien hegheen pisenhand sirslaedriocasfition ind, at | on and
can be: r éwbailath chynicalferainistion bansiek &}fbnliwedthSuMg%@t% chnBlEhoh Gitbe f&ino ter at

suf figi epd, any resid oosene sca ui I d-up. The
fol low up ggﬁgg’ﬁﬁ'&"&éﬁ‘ﬁ [h%{gg}(;ﬁgccufﬂ P Yf’ec %“gé'l'm“'a%'ﬁ@"%"éﬁs@ e 1 d-up may

remain o prertpﬁgonéif;tflee‘@ﬁgl carthg weshediout with watgroedtieer $pliitibrde tﬂspotela@tresm&y bdile present
=Wl be geceniad foynuBtdint Thadil&?he &ﬁé‘rlcdn%e kﬁé@d/ QQy @Mdual%ﬂ%@lbm&l

=} with nmedi um

pr essure e n erpc)nv e S remal ns af’t er renoval of
_ \ﬂ@;lﬁrvﬁlk I&% mjrlth 8'}?"% vgtﬁ guﬁfl}erélcﬂl

- scregns can be inorgani ¢ and
‘cont&i n ¢ %?Ftélletﬁ‘?ﬁeﬁrb"%(?"ﬁfé@ inttheerpseeh A6 md-eqtqdethesp tyoss gleisds iB@nmoepawnds such as

~ potass i erRemared@isally GaPip Gk pﬂlﬁnﬂl @ﬁer |raLsHWFﬁHdJUeQ¥Ik (Q@I%ve cﬂﬁg{kgﬁlﬁum 9@6' des,

5,

t he boil=out chem cal tor f"l"f“éf}"%‘lﬂ’d‘???j’rﬁ“t"rfébbrl gi nal
scal i ng PrBSErayipg hosereens wthstq@wmessfﬁc@ﬁ pefyere prréwediny refith@nbdsédd Whi ch coul d

not bhe escﬂebun@m\emi&w ;gﬁdaﬂﬁgaknaﬁb&éﬁ}m&v@&l §3 SO fi8y rrﬁar}?‘r)e"e"l%'oby 20
woul e sever WEEKS . Thus, the

strenuo hin
present uﬁ% ns\c'/%?f ?06" Rp Fhe f/ca{ﬁ Efg Eu gﬁ@é’h@ p’t"i‘i"‘r“’é‘h‘l’i@@“@%%“ﬂ eesilyeemapedbthr ough

mechani cEsrerahglariag vty magitrh PrepgursVatyp Tes ravtlal eflsscataitbhvamiiisater IBRASal of O any

resi dualzhdﬁﬂls\ﬁblkrﬁ 41 RoathuldiS AR le diffefenl RGhe 30 selmelnat 1s used in
the netha ﬁ‘ the - uen]t i nventjon IS e’?’ é‘@(’:% lfn%prcsr?g/tpmr%th & Phat is
epr%sen mve [ﬁ)g WE

susceptib % fou'd pgs ek “‘g‘@rfémepva'ﬁ@anagbléh@@b(e@)no@ggcept ible to
scal & bLPFfF'@OlEIEECMGalE@bb@éWMh woddiatke stvirel waeks SRBShORATnRhREfBidl N the vessel .
As i ndi Gak@ehrenfoRaSH tLYRESH ng. on nore, _screens are
typical I userar‘l n the doﬁqprmglﬁﬁ{&%g%%rﬁwgg%&s‘?arsmmelﬁ?g?éy%'?g'éﬁl'§’eaE an have
capaci ti' a"yo'fs ai]i'ﬁf?sﬂfs%f?ma‘f‘ons or less to about 10,000 tons or nore and

preferably hawercadetgpaedsteythats badonmahani QZmQQ:Qseﬁ:Qﬂ%m&:P:s q%#é&if#tan , 500 tons.

The scalvgsdplh s dsddPtivtiAlald siud %i(fg@%a}-al[lgs g\t]egse ?u%cggzgﬁfﬂs@%%pﬁré.g% | gn n;[ic €

mangane C i des, hur or oxi des thereof
phosp ho?cﬁssorg%g tg%gelg 6@%'}585 ore d"d BreFﬁlgly Fﬂ"&é capa‘f’%ﬁ étf"&’i abgyt 2,809yons ippe - of

i nor ganf®utzwd? s B}e@@hbeﬂ%@afra@s bradeftdn tipvessaiunth generallynu @ sakshsigh Bshe net hods

and inorganic and/or organic. For example, the scale may contain calcium or oxides thereof or other i inerganic
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systems of the present invention.
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The present invention, as indicated above, further relates to a system or device to remove scale
build-up. The system includes a vesse! having at least one screen and a cover located at least inside the
vessel and beneath the screen having the scale build-up. The cover located inside the vessel separates the
screen from the rest of the vessel and defines an upper portion and a lower portion of the vessel, The

cover is preferably located in close proximity to the screen. The system further includes the presence ofa

- botl-out chemical formulation located in the upper portion of the vessel which preferably submerges the
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removed. In this experiment, the unit was taken off line and bypassed. The D, diffuser was opened in
order to prepare the diffuser for the introduction of the chemical boil-out formulation which was a
30 combination of Busperse 2043 and Busperse 2139, both available commercially from Buckman
Laboratories International, Inc. Prior to introduction of the chemical boil-out formulation, visual and
physical inspection of the extraction screen in the diffuser was done and significant scale build-up was
present on the sereen. Chemical analysis of the scale build-up showed that the primary scale build-up was
a result of calcium oxide deposits. In this experiment, a thermal resistant fabric having dimensions of

35  from about 20 feet to about-25 feet in diameter was placed inside the vessel and beneath the extraction
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was t ak @tpefifint. loSH 8tse hof QrefiELEL M de-scal i ng and
it was of)b ervtet %@ r&t}@eo;f\é,gg,%nﬁg l\E/véa%s‘go urrfoﬂ@d?ﬁsétf:%fgsgﬂ?%‘m‘? Wegi nce some

boi | - ouf®" " sErOES Hﬁh %%Pé““’r @FF&V%‘CF“BFaThmFBWSIC gerfeal ciekding fubsenoflly whtrer was added
t 0 mai ntearming feposit @warbmodid thoitleeutios@tetf. i ON 15 in the diffuser as shown in

Figure 1. Afi} @k " LSt omwhen the recircul ation punp was
: svmgtched on, h %I; %QH%I%JE?%%eI aunﬁﬁadgataﬁébo\“l cﬂRPF"&t‘@'“\/\}a“stlE')Fé‘tqu to be

" abodt SE'GE“H%‘/‘H?"WW*“&V‘W recgivingei it nlgmisk! farinolarfon 6@%6dadadio Bssbiad foer ent i al

Pr essur @n atd-wlth 0 high@hcentrhid obRiveenGUS lomet&LépQrEE do& i mg%fdulp%:rsﬁ| an k and Dl

di ffuse a drai ned off co et el g wth fresh
wat er &ﬁ%%r%%ﬂ%gcale puqd -up byc]pemlcal means becarrrr}?e qulte viable and the shut-down tlmewas ‘ '

dramatically minimized compared to the down time using mechanical means.
Other embodiments of the present invention will be apparent to those skilled in thé art from
30 consideration of the specification and practice of the invention disclosed herein as well as equivalents
thereof. It is intended that the specification and examples be considered as exemplary only, with a true

scope and spirit of the present invention being indicated by the following claims and equivalents thereof.




di ffuser extraction screen was again inspected. Upon inspection, the D1
extraction screen revealed a 20 clean netal surface havilfgetebegi0Se shi nny
appear ance where scaling was previously noted prior to the experinent.

Cl oser observation of the extraction-%creen reveal ed sone deposits of scale
which were easily renmoved with medi um pressure water. Through sone general
cl eani nngﬁUbSt antially all the remaining deposit was renoved fromthe
extract i gHASEFRIBRIISI 0" thi s experiment, the vessel volume was quite |arge at
about 2,000 ton. Wth the present 25 invention, the volunme ofthe vessel
recei vi ng hoi [ n.was r | es than 200 ton
and with athéh'ﬂgggﬁggﬁw ra k“(3)nS%oll[‘@J%)L?'tdvxlg)e Yes%%“ﬁ/g\gqé %u SECAF Wi th 1%
Buspers eCCZTllQTE,Inq blacing astoveif insidensaidnepssalearsicldreatiusdid at teabyommrée‘rato means

compar ed 15 T an B0 FERGoS TS NG VeLTF affde STER upBE BB Ci ¢ e

pr esent loweepertiom ingdid vbsseh;apdw»éntem saidhooser isln tlbsel pioxinityetoaaid $arean 30

consi der Of AN nyen cl osed
nor oi n a2eySp i sapeRP 3phioh hd Mclind | GlerfibolTomyliop 42 b Lobor

speci f i crarfieinam duffisiantanecundéo comsieds east aspogticangf| the gcala byild-up oh said r ue
~scope ang.,.shjrit of the present invention being indicated by the follow ng

clains and equi val ents thereof. 11 October 2005 -9 What is claimed is: 1. A
- method to renove scale build-up in a vessel having at |east one screen

conpr i si ng2pl Bl Mdhdd o O 1, mérbﬂ%a@@hgmwﬁﬁbaa@a% RRBE AL sufRief: Mouhast one
screen to %%Pagrate sai d scr from @gh reergof t he vessel and to form an

upper potff he&Staonelsﬁrﬁ%'T'SB equﬁq R spiLepicpeTation ng wherei n sai d cover

isin close proximty to said screen |ocated in said upper portion; and

i ntroduci ng, aﬂf‘ehﬁé’fﬁd&@fclélﬁﬁn?unﬂér'cgﬁph ki B@I te s Lérﬂ@al'fd?mal fuaf 1 ci ent

anmobunt to renove at |east & portion ofgqn%zl sca Fg up on dara scr een.
2. The H@Fﬁ%ﬁpﬁpﬂ'%%id"%ﬁ@r ein said chenical forrrul ation is added in a
sufficient anbunt such that at | east one screen is subnerged in said

chem cal f Qr n%”e%éﬂ%a “of aa: h@o {sﬂﬂg ﬂeeﬂlpg ﬁ'\leg‘t'ls% éEat séiﬂ’i E:}}i]e?rrlc %mﬁ)ulét?:h ng means to

recircul ate sald chem cal for Ion ~1n sal 100" "sai d
vessel . 4. The nethod of claim1, conprising heatl ng rreans to heat said
chemi cal f er MHeahdtied.of BaimTh@héreih BEd cfer %'a&!ul@tléht cWMIcﬁlp@@érﬁs &Ryer is a

fluid tlcglhhcglq r%ula\’m f?om ngg'mggéilc’%"%%mrﬁ%@? (fhe&ae]or mul ation fromentering

sai d | ower ion o of claim1, wherein said
vessel cont a| ns a rraterl al in said |lower portion of said vessel to support

sai d cover 6 7TheTrhé’ch<EH36f RRGh iwvheled MdkessNEdntiind aﬁﬁét&a\’ﬁ%&@ boweP péidh i f user,
d| gester Q’Pr 3/ ne.
sazd vesselio s port said cover.

7. The method of claim 1, wherein said vessel is a diffuser, digester or hydrocycione.

8. The method of claim 1, wherein said vessel is located in a paper or pulp manufacturing
plant.

- 9. The method of claim 1, wherein said chemical formulation is present for a sufficient time
to remove at least a portion of the scale build-up on said screen.

10. The method of claim 1, wherein said chemical formulation is present in a sufficient
amount and for a sufficient time and at a sufficient temperature to remove at least a portion of the
scale build-up on said screen.

11. The method of claim 1, wherein said chemical formulation comprises at |east one scale
: remowng chemical and optlonaily at least one dispersant.




8. The net hod of claim1, wherein said vessel is located in a paper or pulp
manuf acturing plant. 9. The method of claim 1, whereirdlfetabeci¥eni cal
formulation is present for a sufficient time to renove at |east a portion
of the scale build-up on said screen. .4 The nmethod of claim 1, wherein
said chemcal fornmulation is present in a sufficient anmount and for a
sufficient time and at a sufficient tenperature to renove at |east a
portion of the scale build-up on sai d screen. 11. The method of claiml,

wher ei n sai diachgdn rise | east one scale renoving
cheni cal and zopﬁmaﬂglll)q @Q{aat Jfgsa?se 'nosr?('a ?@B@?@QHP“"W°°T”pﬂiet5@l?§13'a’2005 10 12.

The nmethod of claim1l, wherein said chemcal fornulation conprises a

chel ant.  133. Themeteddwdiaif 1 whatemsbdeﬁ@rﬁfcélf& Iz rmul ation
conprises an acid. 14. The nethod :)f cl ai mT {'éﬂ‘e@@?ﬂ@%%bé&@hem

formul ation conprises an alkali. 15. The met hod of claim i, further
conpri si ng r'éndve mgthedpl¢lain éhsedin $ait chehichi formuttibretonspaikel ancnam cal
formul ati on has been present for a sufficient time to renove at |east a

portion of i U.I|d up and then flushing the upper portion of the
vessel wit hﬁgnﬂ’ae @eg%g of 8'[“u1t‘ f”(StﬁertCBmp?‘%’?ﬁﬁ'@mﬂ?%ﬁafdéé‘ﬁdﬁdlfmm@mmﬂer said

for mul at- |<€5‘ﬁm&ﬁkf°m4at10rr barohsien gresaitdorcosigicientline BirembRs Q%s% p6risH O shid

wh t bout 55 C. t
about 95 o e e pernacrD tp Job porh SRR AR G oo akiN 11 on 1 5

in contac move%yéeaﬂdﬂgg? ‘?f@'@ﬂ rT‘B’F‘"%aﬁéfh%@"EﬁV’nﬂﬁGﬂrﬁa\tﬁOUt 24 hours or less to
about 48 hours or nore. 18. The nethod of claim 1, wherein said chem cal

f | at t ff bout 36
nours o oo sereren ordn g WAl B e on Ginfhss SRePerbraiamoc con i s

bao
a netal gls? iRt 8Y'iCal . 20. The nethod of claim1, wherein said vessel
has a capaC|ty of fromabout 1,000 tons to about 10, 000 tons. 21. The

met hod of claim L, d.ves pacity of from about 2,000
tons to abou gg‘%ﬁ&d'ﬁ%@#emﬁ%&"i&e F‘CB’Im"lsjéIt'S" ﬁl"lCO"Wﬁ@V'@Isﬁ'd§ﬁreG” cheni cal
f or mul at i'¥7 RedodRi em abott 2k hersoessds alioubsn hoatsamine), 000 kg in a vessel

havi ng a capacity of from-.about 2,000 tons to about 2,500 tons. 23. The

nmet hod of ¢ i d chem cal formulation is introduced in an
anount - of 18?35%@ et %rf%ﬁﬁé “ﬁ&fﬁ'msaéd heaical foruationyis i qontgelorithysaidicreerom about

2,000 t off¥ atige bl alpul8ihaugsTts about 48 hours.
19. The method of claim 1, wherein said screen is a metal or plastic material.

20. The method of claim 1, wherein said vessel has a capacity of from about 1,000 tons to
about 10,000 tons.

21. The method of claim 1, wherein said vessel has a capacity of from about 2,000 tons to
about 2,500 tons,

22. The method of claim 1, wherein said chemical formulation is added in an amount of from
about 20,000 kg in a vessel having a capacity of from about 2,000 tons to about 2,500 tons.

- 23. The method of claim_ 1, wherein said chemical formulation is introduced in an amount of
from about 2,000 kg in a vessel having a capacity of from about 2,000 tons to about 2,500 tons.




