WD 02/ 06024 PCT/ USOL/ 21352 5 CONTROLLI NG READY M XED CONCRETE SLUDGE WATER
10 Background of the Invention The present invention relates to a nethod
for cont vodb2/o@24e concrete sludge water, such as the watReT/US@ER1BRY
produci ng a ready- mxed concrete or a precast concrete, by washing a

m xi ng drum or 15 other container apparatus in which the concrete was m xed
or in which it is adhered, the washing involving a retarder-containing

sl udge water; renoving aggregates fromthe wash sludge water; and reusing
the sludge water thus obtained as part of a m xing water for a fresh batch
of concrete, on the next day or after the next day,, w thout discharging
20 waste fromthe concrete plant. The invention permts detection of
excessive or insufficient retarder anpunts added to the sludge water, and
al l ows operators to cope instantly with these circunstances. As taught in
the pyior art, Japanese Patent Publication (Kokai) No. Hei 2-263100/1990
(Patent No. 265137), it is known to wash a 25 m xing apparatus (in which
the concrete adheres) with a retarder containing water, separating
aggregates fromthe wash water, storing the sludge water thus obtained in
a manner so as to retain the activity of the concrete therein, and reusing
the sludge water in mxing water for a fresh batch of concrete on or after
t he next day of operations. No less 30 than 200 concrete plants currently
enpl oy this nethod CQNGROLLINYBEADRY 8O ORCRETUSOUP@IBSER consequent|y ceased
discﬂ?rging deactivated concrete wastes. As the

Background of the Invention

The present invention relates to a method for controlling a
concrete sludge water, such as the water used for producing a ready-
mixed concrete or a precast concrete, by washing a mixing drum or

15 other container apparatus in which the concrete was mixed or in which
it is adhered, the washing involving a retarder-containing sludge water;
removing aggregates from the wash sludge water; and reusing the
sludge water thus obtained as part of a mixing water for a fresh batch of
concrete, on the next day or after the next day, without discharging

20 waste from the concrete plant. The invention permits detection of
excessive or insufficient retarder amounts added to the sludge water,
and allows operators to cope instantly with these circumstances.

As taught in the prior art, Japanese Patent Publication (Kokai)
No. Hei 2-263100/1990 (Patent No. 265137), it is known to wash a

25 mixing apparatus (in which the concrete adheres) with a retarder-
containing water, separating aggregates from the wash water, storing
the sludge water thus obtained in a manner so as to retain the activity
of the concrete therein, and reusing the sludge water in mixing water for
a fresh batch of concrete on or after the next day of operations. No less

30 than 200 concrete plants currently employ this method and



generation of concrete-polluted water has ceased, there has been

envi ronnent al advant ages and the conservation of resources. Still, concrete
pl ants i Ww@b¥esopdany open-air operations, and the 5 water PCOUSER1352
aggregates, and other constituents of concrete can vary from day-to-day.
Sand and gravel are natural materials used in concrete, and their ]
conposi t} BN IR t T | t gl r t here
ar rem vari gf&?g‘%s [ nﬂfhdgaggﬁpgigg%?ggg{%gaﬁ %&lgiﬁwatc P%Eg%ﬁ%nﬂaﬁgesgr gﬂgstlﬁiélgs and
mat eri al genéradaph obnedreaete-pollutbée Hiterjuhpsepeasddt hbeeonhnet ®ephant, and
other factors. Accordingly, the _accurate control_ of concrete is difficult.
Vari ous EypEsngenighadypatagemprdihesconsesvation ofagspupees. and concrete is

. Rl s . g
[ anspor tod by ol eoretd SRR Pt (®8ng oBnGRt it eee B el | oo

t echngl ogiagés cBhterdt, ageleghradetd ethertbhstientnty of ‘é%hc?é’l%t é@ﬂé -va'rgg
addition, the anount of a retarder to be added is not fixed an y vary

greatly fhomtdayHe-ddmangeSand ahd graselnmreFomtaxalmhateridlst hesedday after a
m xi ng and pouring js a holiday, a retarder will be added in a  |arge
quant i t yCORgEEse, pRel EhairerPMIROSHions Bayi wayearAlkheughr eaneietafisean 20 t he

anount o er.J e dge. water ... Thus I ntaining control . over the
anount o%&rlg%tg{age% rél@‘dze:g itﬁglget g yehiatqns 4p [{ﬁg SPHIHOTHEYS Fden tPat her

di ffi cul yariAB8hBYid tHNTaCHEES | £ tiRSedisld RE £ ﬁﬂ%hfé&ﬁﬁ%?,sgf@ whi ch
supply retarder materials fromtanks, are located 1 n open alr an 25
sonetd nesqbimokent ddvwihd wonlcectef plarits arid vather afadtoms. n, Aesoddiaglyj ahkar |y by
t hunderstornms., Another factor to consider is that many plants are

unat t end@eCatats; gantrody ok sgncsete g diffigully soVereuso&Epes | oft goneretgi npl e

m st akesagﬂﬁx{\ﬁ)re%pﬁé% %reeﬁr&eq;e’lop\'\@d,czg]ng %%%%%é%ea%segro%ﬁjcbéc? aggéjrding to

the specification of a construction company and transported by an

L€

agitator vehicle to the construction site by skilled techhologists who are
15 needed for sufficient product control.
In addition, the amount of a retarder to be added is not fixed and
may vary greatly due to the changes in the seasons. For example, if the
day after a mixing and pouring is a holiday, a retarder will be added in a
large quantity. Also, the concentration of solids can also greatly affect
20 the amount of retarder in the sludge water. Thus, maintaining control
over the amount of retarder added into the concrete at the plant has
been rather difficult.
Adding to these difficulties is the fact that dispensers, which
supply retarder materials from tanks, are located in open air and
25 sometimes broken down by the effects of wind and rain, and
particularly by thunderstorms. Another factor to consider is that many
plants are unattended at night. Of course, there is also the possibility
of simple mistakes due to operator error, which necessitates double and
triple checking. Thus, it is not surprising sometimes to find that

30 retarders are sometimes dosed in amounts two to six times greater than



triple checking. Thus, it is not surprising sonetines to find that 3o
retarders are sonetines dosed in anmobunts two to six tines greater than -2
WO 02/ 060%a oP@DL4)S01/ 21352 actual ly required. Concretes PCEpa&rEd3sth

sl udge waters containing such |arge anounts of retarder do not advance
operations at the construction site due to the variable and often extended
r et ar di ngc@fallys eb&i@d. Ahrhdticted eshlifde ihge where
concrete 5 plygnt(tsl are concerne%éf %&Iﬁggﬁée(?qgﬁgblsgm I stﬂ{aﬁgif@ﬁo@é eﬂr’1 t ar der
anmount i sudef lavigenamotets cafncettrdeni Hb ateatvahcs ooperttioriss @ctthei ty, and

when m xed with fresh concrete it will be difficult to mx, and this can
resul t i ROBSIEHSEPB: 1tFi duet ipathe variableapng giear puteaded retarding roft o

retain q ity, e provi der. of t he .concret e, soneti nes di sposes of the
concr et eggééiﬁ{%c?%’gnﬂ\?ﬁi !%C{f‘s 9%@%&}?& gre[q]rlee B fB5¢ YRGS REOFEStS: der

t echnol oglaritd dieecdnidethell ace.  Control over the accuracy in the dosing of
retarders is an essential matter for concrete plant operations, but this is
far from perAsothéegaoblemhis thatbér tled retayidey apmhirfti &d defictoin] abiest s

stationed 15 at concrete Pl ants i s sonetjnmes not adequate. -3 WO 02/ 06024
PCT/ US01F2agiese haveg lgst spma af dts peHVIAH, abdeMione meikednwithy fesht

i nvention | . i ens._of 1oior art_practice in cpntr.olling
retar d_erg?fé(\?/r_eqttg lgygi&?%%/ Bﬁ?ﬁ%‘ﬂg@nﬁ% ' ghISSC T ﬁﬁgﬂ SN iao(ﬁmsc& gf)eemlf{o

transm t tiatSistRatur-lR AesRIEL& A éﬁ&rmhiﬁf%dﬂf@! 88 grhvidierdrar der
tank, after conpleting an operation wherein a retarder 1s mxed into a

conci®t etfe apncremncoatiatithes dispdgesiof the concrete, an action which is

contrary to the purpose of using retarder technology in the first place.
Control over the accuracy in the dosing of retarders is an

essential matter for concrete plant operations, but this is far from

perfect because the number of highly qualified technologists stationed

15 at concrete plants is sometimes not adequate.
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or precast, for exanple), to a control center; and the signal which has
detected the anount and the concentration of the sludge water in a 10

sl udge t améoz/as0ehe control center are provided to avoid ppobUsem2isiused by
i ntroducing excess retarder during washing operations involving mxing
drums, containers, or other devices in which concrete has been mxed with
a retarder-containing water, separating aggregates fromthe washed water
and reusing the sludge water thus obtained as the part of 15 a mxing

wat er of fresh concrete on and the after the next. Thus, an objective is to

provide a method of controSumfhd@ryEeftheimvedtigge water, a method
i nvol ving detecting whether an excess or deficiency of retarder is added

to sludge wat&n olpjsicsivel dlotlee tresepe invention dsnmk avaid ahié;lmbmmslmﬂ;ereby
avoi ding_the need to have to djscharge 20 waste concrete and/or sludge
wat er frBﬁ’loffr?er%é?ré’ﬁ?l.ce'FﬁeC%P g redgydenderels by prodding sappersing i n

whi chs th : 1 gﬂg% d, W .retar -.cont ai ni ng.,water, .renove
aggr esgat ggﬁgﬁgﬁﬁeﬁg%s vvahfetrﬁ,M %%(rj\gn}léuée Sgﬁ{ealm ﬁ%rggs%ﬁg}ngisto[ H epa_rt of
a m Xi nganeiefit borretaridt GONCretAde?Ntiik ahTeE éd}ﬁp[&ﬁ%\ad%ﬁ_(ﬁ{erﬁﬁﬁhat I on.
25 An exenplary nethod of the invention thus conprises shing an
appar at uwhegeinhacteterdar ist miked ibtea cuimetd (evgt,lcandaretafaiereadyentiai ni ng

wat er, renoving aggregates. fromthe washed water and reusing the sludge
wat er as®ft IP@%%% gfgf %%Wmes.gtw @Pnﬁ‘pﬁfmﬁnc%ﬂ@r@ee&g@@ldﬁgwh &ast he next

day of, CHEIGHANnG Send BIEUALTAECLARLAOBEREL T 35 G Mg ' °
PCT/ US014RikBE2tarik kb tBE @RIISEN cERialreViSrdvadéd 30 Sicid Hrobeaal daisgant r ol
center corresponding to the anount of retarder in a retarder tank after
by introducing excess retarder during washing operations involving
mixing drums, containers, or other devices in which concrete has been
mixed with a retarder-containing water, separating aggregates from the
washed water and reusing the sludge water thus obtained as the part of

15 a mixing water of fresh concrete on and the after the next.

Thus, an objective is to provide a method of controlling a concrete
sludge water, a method involving detecting whether an excess or
deficiency of retarder is added to sludge water. This allows the operator
to make an adjustment, thereby avoiding the need to have to discharge

20 waste concrete and/or sludge water from the plant. The operator may
wash the mixer or apparatus in which the concrete is adhered with a
retarder-containing water, remove aggregates from the wash water, and
reuse the sludge water as the part of a mixing water for fresh concrete
on or after the next day of operation.

25 An exemplary method of the invention thus comprises washing an
apparatus to which concrete has been adhered with a retarder-
containing water, removing aggregates from the washed water and
reusing the sludge water as the part of a mixing water of fresh concrete

on or after the next day of operation, the invention being characterized

30 by providing, in a communication system connected to a control center,

-4~



conpl etion of operations (e.g., after washing out the m xing truck) and a
second in the communi cati on system connected to a control center, the 5
second sav@o0r/0@perative to transmt a signal to the contrPCT/ASMYHBS2
correspondi ng to the anmount and/or concentration of sludge water in a

sl udge tank. The control center thereby permts dosage of retarder into
the sl udge firabk skfsbe apetsties I eratsmitat £l Bigrsd a® tebrarol dephfy ens

t hat can be caused by introduci ng excessive anounts of retarder. 10 Further
advant ag6errgRROBAHS i t0s the tarsountent i tatavden ibe of uetawsder danpr elferded in

i f the fol.l i det.ailed d i pti t hat .f ol l.ow. -5 02/ 06024
R B Ty P A BRI R R T
di agr am gfccHy xRl &niniehiead gegﬁéﬁ BhnREtdd fo B ESEHD1 B¥ BN f[tie)lg’ ‘o a

wherein an exenplary waste slu er re- use systemis conned

cont rol  sycdredn seMearh operativel gartrhasnht consigabediat dheneoAtroloEEntast e
sl udge water re-use systens. Detail ed Description of Exenplary Enbodi nents

In a conepEesppnding tatherampuntand fexcogcenigakionr ofoslvsigecwaterciea

i hicle h b h t, Lt i ble, .b 10
contey gt Eh My Seshsshel ol G s o pes e B e
gener at i fige shutiget et @6 é&@;;sttgg b8 boctik&telyl 44 by g Jlddieddo OF

more exenpl ary waste sludge re-use syst€ns (each syst'em conpri sing

t he conptinentsn descagmstcety igerehalihg exeessivé-dmolntd of asehrlidy. can be
connected to a control system 15 10, that can be located on the sane
preni&es or aFuxthar adventagaseandebenefiis of theiinveptionhwillviee ferthesf wast e

S a0 B e Bt AC o RowiR8 86280 d B Y e



the sane or different prem ses fromthe control system 10. For exanple,
the control system 10 can be connected to any nunber of 20 different users
(i.e., diwWéoeredes waste sl udge water re-use systens) by tRCEPRO3Zr
internet. After the sludge water is used for washing out the last truck for
a given day's operation, the entire sludge water 2 is stored in a sludge
tank 5, as shown in Fi g.Bfief Debscyiptibyn of the Mrawirighe presence of a 25

necessary and_sufficient anoynt_of a retarder. On the basis of the
concentrat i on' & k%@rsgiﬂsm%ﬁ? Kéagramp g ammesempdarstmgthadand systemanount

of ther . o] . sl_udge water to be wsed in  mxing fresh
concr et e&f)ﬁlrl?ﬁgeﬁéﬁf Hg\paéﬁijt?é%bt }{ee:}‘éﬁta%x ?ﬁ%mé’ﬁr%‘%??sg? s'fg@gg r‘%?‘@ralf?d fresh
wat er touBe &rAvRLdsi doraseaedans e (AN kstetn, Fhich! ! RlrBdcanbp0
02/ 06024 PCT/'USO01/ 21352 Accordingly, as shown Tor purposes of illustration
at the uppenectednteroné¢ orenarcdeastaskudge waee résiger oxdtdars. by t he present

i nvention a sensor 11, such as an ultrasonic |evel sensor, to transmt to
a control center or system 10 a signal corresponding to the |evel of the

retarder in 5 ta . sevel o4 | etion of
operations. In t?eﬂécl:lc?n Fbcﬁ%%(?@\{lg# Jﬁ.)ﬁggﬁé%%%regrrﬁﬂ%/ﬁ;mngﬁggor | ar ge anmounts
of added rethi @geconiesetbeplaansattebythet Rist shixéas ¢06RGH 56hed EOALARER

accurmul ated by the control center 10, and this can result for exanple in a
report teoRveyisgndehideplhaf been hatashied abmor il isr et@wdegrossivle, bsn 10

o U L8008 e ShoBeh SR RSBl e B SRBEL B b i penca o
closed dgpenditih SRiddewakECHERIASERight.

Fig. 1 illustrates that two or more exemplary waste sludge water
re-use systems (each system comprising the components designated
generally as at 1-6, 8, 9, and 11) can be connected to a control system

15 10, that can be located on the same premises or at a different premises.
Alternatively, the two sets of waste sludge water re-use systems can be
located on the same or different premises from each other, and/or on
the same or different premises from the control system 10. For
example, the control system 10 can be connected to any number of

20 different users (i.e., different waste sludge water re-use systems) by
telephone or internet.

After the sludge water is used for washing out the last truck for a
given day’s operation, the entire sludge water 2 is stored in a sludge
tank 5, as shown in Fig. 1, and slowly stirred in the presence of a

25 necessary and sufficient amount of a retarder. On the basis of the
concentration of concrete in the sludge water added with an exact
amount of the retarder, the amount of the sludge water to be used in
mixing fresh concrete on the next day together with the amounts of

concrete and fresh water to be reduced in accordance therewith is

30 calculated.



Furt hernore, when an ultrasonic |evel sensor, shown for illustrative
purposes designated as 8 at the upper right corner of the 15 sludge water
tank 5, iveopreseded, and an ul trasonic concentration senskeT@sar21size |ike
is provided, as shown for illustrative purposes at the |ower right corner
of the sludge water tank 5, the anount and concentration of the sludge

wat er can detected,.by. these.sensors. This infornmation obtained thereby can
al so be trans%???réjd“ég”c%ﬁtsrh(ﬂw% AT PVIRPSES. 0{311 HtREi o nthe pgpper

concent r gk &f rdiedst Y4g8 Hatgerd s pLodaRa BELHE b inyAgEeYnt  of
]Ee ca?)c fﬁe a nl

concrete to be kept active can ul at ed. a collected nmay be

used forsaedaar i pisoghnastdrerultragbaic Yelel dedisge, @6 tsaREMIBTBUNcOn@folr et ar der
exist in the sludge water, and trouble can be avoided by having the
control SEHEECT BEdeMm 1A sipndwerhesnondiagde thre aval bf ke actiedearinunt s to

' ' he, c. | I
A R S i i
whon ol U Ten St Ee10fRE AHorihally SriIPdr Il MRloRAIS APRaRtd ' Ip

02/ 06024rdRaid iSO At 3%k  Asnsedayby 0 statistiealC condsyrisdnt hRoaOURIta0f t he
retarder being dosed, it is preferable to enploy a reducing sugar, such as

gl ucose, agfitmuletad papdre comtrol menter 49, mnd ¢his ceharasast fohemamlepaper is
reduci ng 52 20RaTt B dBeeroRe Bl A Shaaar 2brakEIAl HAABKESTa goRet hod of
wat ef) byt 8 G e A0 b R PRrET g, PO E BT Afehine the
acti vi t yadthdre erangple ehien didisersderdge framh ethd rethRlcGok@hkr 8aghhoBeW t h
opened or closed depending on the circumstances.
Furthermo're, when an ultrasonic level sensor, shown for
illustrative purposes designated as 8 at the upper right corner of the
15 sludge water tank 5, is provided, and an ultrasonic concentration
sensor 9 or the like is provided, as shown for illustrative purposes at
the lower right corner of the sludge water tank 5, the amount and
concentration of the sludge water can detected by these sensors. This
information obtained thereby can also be transmitted to control center
20 10. From the amount and concentration of the sludge water in sludge
water tank 5, the amount of concrete to be kept active can be
calculated. The data collected may be used for determining whether
relatively large or small amounts of retarder exist in the sludge water,
and trouble can be avoided by having the control center report the
25 abnormally large or small retarder amounts to the particular concrete
plant, by having the control center open or close the dispenser to adjust
the retarder dispenser accordingly, such as on a day to day basis. The

data can also be used to adjust retarder additions when sludge water is

subsequently used for making fresh concrete.



sai d reduci ng sugar. Further exenplary methods conprise detecting 1o the
anount of the retarder in the sludge water by noistening wth the sludge
water a tveavz/p@per obtained by allowing a filter paper toPal¥seIR1as2 reagent
to exhibit a visually recogni zable color reaction with the reducing sugar
and drying the noistened filter paper. The reducing sugar is preferably

gl ucose, dextrose, or mxture thereof; and the 15 reagent preferably

comprises 0l UAgSE Wy deen st Olliftticy dn' (e heidiEnt BF thBir kRS hAELEOT. An

exenpl ary wor ki ng node of the invention is ed as e term
" appar at descdsitus qutefienadile tarminpldyea redfieirss bagar, sueh rg shucdlke, haak, or
ot her vessel to ich concrete (e.g., ready-mx, 20 precast) has been
adher ed Ripehthalgindieates Ry elergchpaegas, when thripapends tcbppﬁdpp% at us
may refe f..an itator vehicle (e.g., .re m x.truc or to
i ii ng c%}}\ }ll{ﬁg %d‘é{é @%ﬁet}ﬁes é%%g?n?‘?\ean‘ioﬁ?i‘?‘té\’% W&H@ts?fgéeﬂmgfé#‘écmﬁesh |
concr et esiigaPpPeskadin FHE M8Age itk € HEnEE! 20 A8¢e; tHEd Yfngeans an
refers tg zé%SﬁDEH colrrr%)ounds hg(\e/i nget he e?f ect ?iegné%%fglsrﬁy re‘?ar (q:lhng t he
setti ng biventine cetreprises idetiéating yHe cxpoanh wiyitiec rateirdet dnmdensluidpech as
gl uconi c Ci g citric acid and tartaric acid; sugars such as gl ucose,

I PR

sucrose %i g anﬁmagmrctca&h@ retanseunigs visi@liyndetersaines, e g.
TR e RSN 5 o 1 WL OSIROETLR Lol i o
-8 WO 02480024d R6THUSeEAR L 3FartRed cxbld ety YREIKSSs ¢ 'i’ﬁp{\il\iﬁlé qu]étgtl:ﬁ € water "
means and refers to a suspension of concriete or cenent
act i W t ythHeamouhtef rthe satardabin ithy sladharwateroby tmohaediip itk hde) -
sludge water a test paper obtained by allowing a filter paper to adsorb a
reagent to exhibit a visually recognizable color reaction with the
reducing sugar and drying the moistened filter paper. The reducing
sugar is preferably glucose, dextrose, or mixture thereof; and the
15 reagent preferably comprises glucose oxides, peroxides, o-toluidine, or
mixtures thereof.
An exemplary working mode of the invention is described as
follows. The term “apparatus” as used herein and after refers to a
mixing truck, tank, or other vessel to which concrete (e.g., ready-mix,
20 precast) has been adhered and which requires a washing operation.
‘Thus, the term apparatus may refer to the drum of an agitator vehicle
(e.g., ready mix truck) or to mixing containers as are used at the
concrete plant sites where fresh concrete is produced.
Further, the term “retarder” as used herein means and refers to
25 all compounds having the effect of generally retarding the setting of
concrete, including hydroxycarboxylic acid compounds such as gluconic
acid, citric acid and tartaric acid; sugars such as glucose, sucrose and
lactose; aminophosphoric acid compounds and their salts, e g.,
aminotrimethylene phosphonic acid; water reducing agents of

30 ligninsulfonic acids and salts thereof which have no accelerating action;



A wor ki ng exenpl ary enbodi nent of nethod and system of the 5 present

I nvention can be explained with reference to Fig. 1 as follows. An
agi t at or weht/edoed 1 (e.g., a ready mx truck), which is bupCOug0Exas?pl e of
an apparatus to which concrete is adhered, is washed with sludge water
froma sludge tank 2 which holds the wash water on a tenporary basis.

Subsequeahdysilicofticrtdes. WaFhe Va1 “sRHPE IR SHEANd0aA8 SaBFs dgdhor
gravel are renoved/ recovered using in an aggregate separator 3, and the

resul ti ngusperigenwaf epnicsetggar @emm&isﬁummm\i}?@gmmﬁg 2. t
Thus, the slu ter be repeat edl used. Herein, en a sufficien
anount 0§Olgera§%§&?2??}qr5§ﬁ%qm§§r ?%2%¥th£r)-s added to the sludge \/vaterEj .
which is al soat %1%{]@5 e _repeat used in
washi ng oper a‘f“i ‘%ﬁg Fe ¢ A?{%tﬁ%#@&ﬁ%%@%ﬁﬂ?ﬁgﬂgﬁyﬁﬁy 8$(%{"§e
concret epgiseaitdhiyntioni i SRS plam ORIt FerSRRCENFIAL] a8 fhlloke sl udge
wat er. When the sludge water reaches such a high concentration that causes

an i nconveni efteagitatersvichigle tlhée.gsl adgedyanéx track), awhich rieduitr omet he

tenmporary tank 2 _to sludge tank 5 ,20 further diluted with fresh water, and
a ?gt ar d%’?améﬁ%ﬂ’é@&l AODELAHE tof"ﬁ?ﬁ%e@%?%@s@%@?erﬂ%is wasked et udge

wat er rega;{ﬂ% RatEXFRSHS 2 81 H%@eﬁagiﬁn%%icﬁoﬂ(éﬁﬂ Etﬁgi‘g%hh&’?? & gtored in

sl udge tan at a concentration or ess y Werg B8Cafise the

sl udge wempofarysbasied Subkbguehtigigerdmtki st Wa%eﬁoﬁggé?_é,@é§§u§5at e for
anywhere fromone day to less than a week later, a slow stirring nmeans is

usedl® o % e and o ggavel ahe reomevast/gecoRatedr tsing snadoedggrigatehe
arount . TR o1 by iSRS PARLEL Risht 1 SR S8CPETada o] bod
bel ow. -@mporary sludge tank 2. Thus, the sludge water may be repeatedly
used. Herein, when a sufficient amount of a retarder from retarder tank
4 is added to the sludge water, which is also the wash water, the sludge
15 water can be repeatedly used in washing operations while continuing to
maintain the activity of the concrete gradually to increase the concrete
concentration in the sludge water. When the sludge water reaches such
a high concentration that causes an inconvenience in washing, the
sludge water is transferred from the temporary tank 2 to sludge tank 5,
20 further diluted with fresh water, and a retarder is added to permit
further processing.
Thus, when the sludge water reaches or exceeds a predetermined
concentration, it is stored in sludge tank 5 at a concentration of 20% or
less (by weight). Because the sludge water is stored in the sludge tank
25 5 in a concentrated state for anywhere from one day to less than a week
later, a slow stirring means is used to prevent settling of the concrete.
Retarder is added into the sludge tank 5 from retarder tank 4 through a
dispenser 6 in an appropriate amount. The control over the appropriate

amount dispensed is described below.
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WO 02/ 06024 PCT/ US01/ 21352 When used in the production of fresh concrete,
the sludge from sludge tank 5 should preferably not be added whereby the
concr et e wa@onedqoedbuti ng to the concrete feedstock exceeds BOF/U8a1/1352A
concrete plant which produces fresh concrete is designated at 7 in Fig. 1.
5 Surplus sludge water that cannot be added to the concrete feedstock can

be mixed wi t hWheshiseshes ehe producti®Xdf fayh Woricrddy, {HLs8dde rom
Subsequently, it will follow that on sonme days, the entire anount of

sl udge waltudgec dankeSushauldmrefarabl ot beyadded! whergly tihen cofictdte sl udge
t be . d. 10 After the |ast i,tator vehicle is washed out with
ﬁsﬁr wgfl g?n&ﬂﬁéﬁ%é% 1@& EPnF’ée%Frégfjég%%cfxthﬁ §f:|é%r Z‘H%:-’)-r ofh P@ﬁﬁbflijtﬁr\),/m wash
tank 2 er S e - . ot appropri ate
brount Dt SARhOBHb8s ShUgHD bARfe. i3 eciblidfed MY P il Me RGP

pur posesSofphisd eladge waterbthatetennbnes BYdeHORS tRE UribRes Yesddtobkand wil |
depend on 15 seasonal influences, tenperature, storage tinme, condensation,

and ot hefanfkg goixed widvffishgconcraie gn dbenmexihdeyt oon, day sthieseaftér.f or
detectin che vohurre of.n(t)?msl u&e water and a cogcent ration sensor 9 for
det ect i ngu ESAREREY atf Jo fOligHE gatfdﬁ’é SRIEr dgyes pheerfdee iamenat Qfudge
tank 5. ' f q{nbteh S r r ' t .cont center
10 to eﬁgltﬁ%eeg catéﬂlcgatlon g% gghgqgﬁp?%%@ﬁ&eagﬁguhbﬁgfa %?gtlg) 8{ ng to be

pri mari | gluatigedatdrucdtdenbsel. a sensor 11 for detecting the anount (e.g.,
volune) of the retarder is provided in the retarder tank 4, and a signal
t her 8 rom 25After ithenlest rgiiaten vebiale d¢ washed o, withcwashawatdre thel une of

retar der MaRARS LG held B e el B OS, thbSra WhsE fok ¥ o Y
transferred to sludge tank 5. In sludge tank 5, the appropriate amount
of retarder to be added to the concentrated sludge water, for purposes of
storage, can be determined by those of ordinary skill and will depend on

15 seasonal influences, temperature, storage time, condensation, and other
factors.

According to the present invention, a sensor 8 for detecting the
volume of the sludge water and a concentration sensor 9 for detecting
concentration of the sludge water are provided in the sludge tank 5.

20 Signals from these sensors are transmitted to a control center 10 to
enable calculation of the appropriate amount of the retarder to be
primarily added.

Furthermore, a sensor 11 for detecting the amount (e.g., volume)
of the retarder is provided in the retarder tank 4, and a signal therefrom

25 is transmitted to control center 10, such that the volume of retarder
used and the volume of the retarder after completion of daily wash-out
operations can be determined. In other words, the volume of the
retarder used in one day together with the signal of the day before (and

signals from prior days as well) can be detected.
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operations can be determined. In other words, the volume of the retarder
used in one day together with the signal of the day before (and signals
frompri ovoda9®2es well) can be detected. -10 WO 02/ 06024P€TUAUIRDEF221352

At control center 10, the data is collected and can be treated on a
statistical basis, because the total anpunt and the concentration of the

sl udge water discharged from each day's operations and the daily anount of

Lhe retarder usedneal daeslienllatyraThl cofaRaNl dd KaBRD RSy pov 35 (0

whet her the anmpunt of retar e een reat or

Fur t her netadjstatal duagtis pbecansethd Godll ambelrﬂ:lﬂm@thef(fdﬂﬂe&ﬂ?atl@ﬁrlﬁ‘%}% can be
det ect ed. en the amount of the retarder added is determ ned, after
revi ew ofludge gwater disghareede&iomosanhcHayis mratmnlseantdﬁethcomanlyl center

lo can r i sult ta t articu and/ or _transmi_a signal
to carrygié);%{drré fﬁ?%z? aggg}'&{sre%cg_g %LC 88?5’; %F 1¥Yh%n‘3}ﬁlqﬁe_ from
the d§ speRsew. asSeNSHetHeY 'tH@%trﬁHhh@%lf?‘e#éiﬂe gide’a flgg e ﬁ]st%% %fer:%%}t hon,
such as sensors for detecting volune o are aval I

exanpl e, tachédittle. 1Fwxhetmeensat cortiad] ventdrzeor afll 86 isam4lki Rohp!tde based

on ultrasonic wave% and the l'i ke. For detecting concentration |evels,
sensors BFRSUPRAN DELGECEH- ul t rasoni ¢ operation, specific gravity nethods,

addi tion optid ¢ %Qn%i‘f@% ol o, SRR S BBl S D
o0, oAb ok Aot seed o gkl LSRG oL,
senstr s tangeporinthiatiesnltrd the partionlaroplaeanimd / dOtraMsRR £8¥nal to
carry out a further operation, such as to open or close the valve from
the dispenser.
Sensor devices suitable for use in the present invention, such as
sensors for detecting volume of fluids, are available. For example, there
15 exist sensors that utilize reflection principles based on ultrasonic waves
and the like. For detecting concentration levels, sensors are known
based on ultrasonic operation, specific gravity methods, electrical
detection based on variation of impedance, and the like. In addition,
optical sensors are available for detecting concentration based on
20 detection of light scattered by colloidal systems. In addition, the afore-
mentioned communication system which may be used for rendering the
sensors in communication with the control center 10 may be any
system that can accomplish the above described objectives, including,
for example, the NTT-DOPA network, a telephone network, the I-mode
25 (portable telephone) internet, the intranet, and other known means.
Furthermore, the means for transmitting signals from each plant
is not limited. Preferably, the transmission means permits transmission
to be confirmed, and for the ability of the control center 10 to send
warnings to each plant, if necessary or required, depending on the mode

30 of the returned signals.
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system that can acconplish the above descri bed objectives, including, for
exanpl e, the NTT-DOPA network, a tel ephone network, the |-nbde 25
(portabl avoet/epkone) internet, the intranet, and other knR@HYUREiZ1352
Furthernore, the nmeans for transmtting signals fromeach plant is not
limted. Preferably, the transm ssion nmeans permts transmission to be
confirnmed, and for the ability of the control center 10 to send warnings

to each plantln bHJINEGES 36F Ysadéty’s Galkice dt iéeg?é’féfm %0 44¢ Maufc%i?gof t he
returned signals. -11 WO 02/ 06024 PCT/ US01/21352 I n addition, for safety's

sake, itsugarphevig setardingdrapeetias sychugsiglhavsagta ehardhitagidar eperti es,

such as gl ycose, to the retarder to enable the amount of retarder to be
det er mi n%@%ﬁ?hﬁlg,e BIQWRY Ofgﬁ@ﬁ%‘f 1y tRetifodietsrmined i nvEBhtisonfwdheri si ng

detecti Jn th | ud ter addi ng, a,.reduci ng
sﬁgg(r: Itcr}g(te%xgﬁr e% ar gie}%&isf gf \%ﬁé3{5?‘%“?@&85‘&P§1§1Q£§3ﬁ%t}% e&mcmﬂt Obnc _rl_ ﬁg e

in the sletagtervial the Bludgdwaiet ¥y 48akid Anreddin FRAUH BeEET -

hgt ect(:ai ng reagent b? og%e%n' cal | y_(bget ect sg hy(?r ogenfé%gégx?%e to %g ?’_(E)r med by
usi ng artoevisyiatly stechgnizeythe estivityi dfitlee aotcgeteant the sihfigoxvai@geby n t he

enzymatic nethod or.detects by a chem cal nethod. Above all, glucose forns
hyd?/ogerﬁ‘ﬁe? QF GeAHPR P{iél%aéﬁl%ﬁeépcmgj%g@r- oxi dase, and then oxi di zes

col or dependi ng GS AR BedeePrRRTIRY, ikl PrfrtSelRdberla B " VS O
SEioLi L st ning i nesinase g gL, ol SRR ¢ Lo,
o1 6 orpmidase sanphe engunaticameibiont ari Agteot oy othemisl piriothed.
Above all, glucose forms hydrogen peroxide by the action of glucose
oxidase, and then oxidizes o-toluidine by the action of peroxidase to give
a blue color from a yellow color depending on the concentration of
glucose. This reaction is sensitive, detectable in a short period of time,
15 and is specific to glucose.

In addition, there is the Bertrand method of adding a Fehling’s
solution to a sample liquid, and titrating CuxO which precipitates
depending on the amount of the reducing sugar with H2SO4 or a
standard solution of acidic potassium permanganate, the Somogyi

20 method of titrating Iz which Cu20 having been produced by reducing
CuS04 with a reducing sugar in alkalinity liberates with KIO3 + KI with
Na2SOs3 or allowing the I> to give a color with a starch solution and the
like.

The visual recognition in the present invention means a method

25 by which one can judge with the naked eye without using a specific
instrument. Thus, the color reaction by which the presence of a
reducing sugar can surely be judged is preferred.

However, all reactions that are accompanied by a change which
the naked eye can recognize, such as formation of turbidity, increase in

30 transparency and change in the surface state are included.
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depending on the ampunt of the reducing sugar with H2SO4 or a standard
sol ution of acidic potassium permanganate, the Sonogyi 20 nmethod of
titrati ngvaR2/odoech Cu20 having been produced by reduci ng PCYBSMI/mBIh a
reducing sugar in alkalinity liberates with KI0O3 + KI with Na2SG3 or
allowing the 12 to give a color with a starch solution and the |I|ike. The

visual recogntinefhbad WHR:}PEﬁﬁﬁﬂfdgenﬁfFenf)f&%ﬂ@%!sa?'cgﬁtcmrgtspégn%ﬁ:%& y;i"ri ch one

can judge with the naked eye wi'thout using a specifit hus,

t he col ofologarsactinnbyr ahthet hbapgedsnalowing a ﬁrtéﬂ@a@)@r&@g@re_v&%msb@ur ely be
j udged is,preferred. However,, al]l reactions that are acconpani e y a
J(:hagge \Aﬁ?jg‘ﬁreb theTGREEE: eY&iBgn theconliiag naneraobtaimnest ipapest andbi dity,

i ncreaseqt.n.: .30 € change inp th urface state e ihcl uded.
12 WO 02718%85% B&?ﬁ%ﬁ% 2@%%1%%@? ot vﬁﬁf’cﬁ?@ﬁe]w tlﬁEPE‘l%rS‘é’é‘ﬁgfe_ Iof a

r educs NOFSiE®r, by thetBlodlr WisRA! i SFised ObRBING NANGEDY. alhowi ng Bfilter
paper tg prg\a/dirrousl y adsorb a reagelglil,s d(r)%/i n.gn%he resy?l ng paper Sbt ai ned
paper, aegamdigping ghesspapsr andusdgirgparedgent thehs visiee dapRFist 2o
preferred. 5 Further, a pethod which conprises placing a sanple water to be
exam nedYIgeSynschang1spElsHEchg a reagent to the water dropwise to

g e L G
G “Furc e sy et 41 SR TRARALNE |
oper & i vio gongeateratsigmal soxeapondingspdaheilegel of réartieyeh Dfretdrddge wat er
'n the SJcaunq?%;taar{H( a5’sludge tank 5 having a sensor 8 operative to generate a
signal corresponding to the level of sludge water in the sludge tank 5,
the sludge tank further having a sensor 9 operative to generate a signal
corresponding to the concentration of sludge in the sludge water
15 contained in the sludge tank 9. The signals can be fed into a control
center, or, as previously mentioned, into a communication system the
renders the sensors communicative with a control center elsewhere on
the premises or located on an entirely different premises. It is also
within contemplation of the present invention that exemplary concrete
20 sludge water re-use systems can involve numerous sets of tanks and
sensors, located on different premises, operative to communicate with
the same master center 10.
The following examples are provided for illustrative purposes and
not intended to limit the scope of the invention.
25 Example 1
A solution containing 20% of sodium gluconate and 15% of
glucose was used as the retarder.
In a plant A, the amounts of the retarder used every day since the

first day of an month were 21, 18, 23, 0, 17, 19 and 93 ¢, respectively.
30 The day on which no retarder was added (0 #) was a holiday. Since 93 ¢
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the sludge tank further having a sensor 9 operative to generate a signal
corresponding to the concentration of sludge in the sludge water 15

cont ai neav@ n2/6dee4 sl udge tank 9. The signals can be fed i nPOT/@SEIRA18520]
center, or, as previously nmentioned, into a comruni cati on systemthe
renders the sensors comuni cative with a control center elsewhere on the
prem ses or located on an entirely different premses. It is also wthin
cont enpl weisoanodbhbempi esantinitnvheik fast what reported aoy phaitc Aeten@Ghel udge
wat er re-use systens_can involye nunerous sets of tanks and sensors,

| ocat ed BEXHIRPREYBE: ther Estasder 1 sludee yankod vpererpminedwpy Idipping sane

t s The f ' I i ded f i,llustrati
pur poses Tt and: i Aie shde stef AT B iR ES riE AteiFe Bvecam o
L A sol utrhpregaitiag ol file? Bipel wiediaRidtd @Nalien UG Uhts oflbHRIRE VS
e e rdér used every

used as the retarder. In a plant A the anmounts of t reta

day sincexidase, fl#rgnitdayf peroaidasenahd\Aenglof d8ollldindant7dryifigand 93 2,
respectively . 30 The day which no retarder was added (0 ) was a

hol i day. T@Lﬁéé‘ggfglt%r papsr. lesgaperdprysdifresk suenandaa reefl

anount , | S f I r 0 plant and the. next. norning the

ret ar der é%&l&gﬁ%%&%z% lﬁ@gvt\g%d%é%ror? rtigbs g@le&gep&aﬁiﬁr for frg§P %H‘greg? ASt he

sl udge wasanl whieh teslhldABEketBSuldBe (Bt ai ned by inpregnating a filter
paper with a m xed solution of 450 units of glucose 5 oxidase, 14 units of

per oxi dase and 8.4 ng of o-toluidine and drying the resulting filter
paper, The test paper turned fresfy blue, and a danger of sending concrete
Withgat he use of this sludge vvatergﬁﬁm%gh concrete as

The amount of the sludge water in sludge tank 5 in a plant A was
detected by first sénsor 8 and the sludge concentration was detected by
concentration sensor 9. Furthermore, the amount of the retarder was
detected by second sensor 11. The retarder used was the same as in

15 Example 1. The amount of the retarder used, the concentration of the
sludge water and the amount of the sludge water which were detected

in 12 days were shown in Table 1.

Table 1
Day Mon | Tue Wed | Thu | Fri Sat |Su (Mon |Tues |Wed |Thu | Fri
Retarder | 17 20 41 18 15 20 0 16 21 22 25 14

Used ()

Amount 13 11 20 11 12 13 0] 15 17 12 14 17
Sludge

Water

(m3)

Concentr | 15 17 20 15 12 14 10 12 16 17 20
ation
Sludge
Water (%)

20

In plant A, the amount of the retarder used per day is about 15 to

22 £. On Wednesday, the third day, the amount of the retarder used
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usual

whi ch woul d not set could be avoided. 10 Exanple 2 The anount

of the

sludge water in sludge tank 5 in a plant A was detected by first sensor 8

and t he sVadyesoeoncentrati on was detected by

concent r at | POT/F8ML1B529.

Furthernore, the anount of the retarder was detected by second sensor 11.

The retarder used was the sane as in 15 Exanple 1. The anpunt of the
retarde

sl udge wa )
Day an“EHt@r\AkéreTf‘rsbtﬁr exBRim&y Migh Torestidéddapu Atiis Reddictiera 1argd 41 18
15 20 0 16 21 22 25 14 Used V) Ampunt 13 11 20 11 12 13 0 15 17, 12
Sl udge ‘wmeunt pfgetucteed dresh concreteo( elgn ready mix) andethey rgmauamg:n Sl udge

(;v Lésg %V%E&ﬁ %&g egﬁf %ﬁ% Q:gnﬁfenhflgmgg LHEoG ahRIuRNES e %ﬁfﬂ%ént

tec ys were shown in Ta

of the
Table 1

14 17

Water (99 20 [ n pl ant t he, amoun t he t d bout
15 to 2204y T ABSE: i ACRPRUTR rOaHE SR URTES PPRETE Saltbr Loed

and

¥\Oe

10

15

20

25

Qa0 4a$§fc#eé0ﬁ4@ &gé%ol tRfté §id nbPYeAHS Ut B we%lﬁgncent ration

amoun
However, on Friday, the last day in Table 1, in spite of the high

concentration of the sludge water, the amount of the retarder used is
rather small. When the sludge is left to stand as it is, concrete which
will lose its activity would be incorporated into fresh concrete in the
next morning. The quality of the products will naturally be reduced.
Accordingly, the control center sent out a signal to open dispenser 6
and to close dispenser 6 at the point of time when about 15 /£ of the
retarder were introduced and transmitted this instruction to plant A.

On the next morning, the test using the same test paper as in
Example 1 was carried out and no color reaction was caused, and the

activity of concrete could finally be retained.

Thus, in operations involving washing with a retarder-containing
water, an apparatus such as a mixing drum, in or to which concrete
has been adhered; removing aggregates from the washed water; and
reusing the sludge water as part of a mixing water for a fresh batch of
concrete on the next day after operations or after the next day of
operations, the present invention provides numerous benefits: such as,
avoiding discharging wastes from the concrete plant; minimizing over-
dosing or under-dosing retarders into the sludge water; permitting the
detection of retarder dosage level after operations are completed and
allowing operators to cope instantly with dosage problems; avoiding the
dangers of making fresh concrete with sludge water having excessive or

insufficient retarder levels; and making concrete with deactivated
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water were both extrenmely high on this day. This predicts a |large anount
of returned fresh concrete (e.g., ready mx) and the remaining ready m xed
concr et e wanzlo@ecordi ngly requires a | arge anount of the PEI/USUANGEr, and
thus the control center did not send out any warni ng. However, on Friday,
the last day in Table 1, in spite of the high concentration of the sludge
wat er, t8enaRRENtTRAs] fge ﬁﬁé@éﬂ@fm&ﬁﬂm %roi’rﬁfe@eﬁuﬁféijohs Vbeerifsheng! udge is
left to stand as it is, concrete which lose its activity would be

i ncor poraV@dsHﬂmodamg@Ts anddisddvantagke Ofcprmxarmprautr(@s The quality of the
products will naturally be reduced. Accordingly, the control center sent
out a signal to open dispenser 6 and to close dispenser 6 at the point of
time when about 15 1 of the retarder were introduced and transmtted this
instruction to plant AL On the next norning, the test using the sane test
paper as in 15 Exanple 1 was carried out and no color reaction was caused,
and the activity of concrete could finally be retained. Thus, in
operations involving washing with a retarder-containing water, an
apparatus such as a mxing drum in or to which concrete 20 has been
adhered; renoving aggregates fromthe washed water; and reusing the sl udge
water as part of a mxing water for a fresh batch of concrete on the next
day after operations or after the next day of operations, the present

i nvention provides nunerous benefits: such as, avoiding discharging wastes
fromthe concrete plant; mnimzing over 25 dosing or under-dosing
retarders into the sludge water; permtting the detection of retarder
dosage |l evel after operations are conpleted and allow ng operators to cope
instantly with dosage probl ens; avoiding the dangers of making fresh
concrete with sludge water having excessive or insufficient retarder

| evel s; and naki ng concrete with deactivated
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-15 WO 02/ 06024 PCT/ USO1/21352 concrete. Thus, the present invention

provi des nunerous benefits and avoids the dangers and di sadvant ages of

prior artw@pzedirces. -16 WO 02/ 06024 PCT/US01/21352 It iBCTN&WME2 1. A

met hod of controlling a concrete sludge water,
apparatus to which concrete has
wat er; separating aggregate materi al

conprising: washing an
5 been adhered with a retarder-containing
fromthe resulting washed water;

and

reusing the sludge water thus obtained as the part of a nixing water of

fresh cofeiecdabfiedhe next day or after the next day, the invention being

characterized4in proovidi a 10 sensor...in a conmunicatign stem operative
i e &

to transmt a“'sig al T

Ti8e AnofAPCH

Cr et r WRtel.r et ar der

tank. 2. The met hod,gf 1%'131 m %a\ggﬂ?gi%}]%&égﬁggg &,%gaﬁtc% lrbiepQmount of

the retarder

in the retar

r ta trasonic evel sensor.

3. The

net hosl of claim 1 bheneidhamidlvitinsoreiasdeceomiairdali watot; tdeparaanlgr ol

center. 4. The nethod of claiml1l further conprising providing a

sensor in

sai d comuni cat i ona8gEagate opeterial dram thenesudtingowasbednwiateryr andpondi ng

| id f. sl ' | udge .tank t id I
center . 5. The mot FouaE I i Refurteh Talie o BEHER apoii inpet i o

10

15

20

25

mixing water of fresh concrete on the next day or after the
next day, the invention being characterized in providing a
sensor in a communication system operative to transmit a
signal corresponding to the amount of retarder in a retarder
tank.

The method of claim 1 wherein said sensor to detect the
amount of the retarder in the retarder tank is an ultrasonic
level sensor.

The method of claim 1 wherein said sensor is
communicative with a control center.

The method of claim 1 further comprising providing a
sensor in said communication system operative to transmit
a signal corresponding with solids content of sludge water
in a sludge tank to said control center.

The method of claim 4 wherein said sensor operative to
transmit a signal corresponding with solids content of
sludge water in a sludge tank to said control center is an
ultrasonic level sensor.

The method of claim 5 wherein said sensor operative to
transmit a signal to a control center corresponding to the
level of retarder in a retarder tank and said sensor operative

to transmit a signal to the control center corresponding to
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transmt a signal corresponding with solids content of sludge water in a
sludge tank to said control center is an 25 ultrasonic |evel sensor. 6.
The net hodo 02/0@k4i m 5 wherei n said sensor operative to tPEn®RIN21352si gnal
to a control center corresponding to the level of retarder in a retarder
tank and said sensor operative to transmt a signal to the control center
corresponding to tHd SABdR2tOER2E FRCEAIBRMIAAS5Ank Aee Satidlortonteat in
said sludge tank are ultrasonic |level sensors. 7. The method claim1
further conprisingSe@$¢isati ng a di spenser connected to retarder tank in a

concrete plang, 5 ﬁ,hich {aqr& I s .deficient. in the amunt of .the retarder to
be added, untit at{8FniAGH aﬁfﬁlgbrilatfglr Ac e AP YRBarRF VA ng t he

di spenser of the r JRler | t . S.5S4 he

confr ol center thrgﬁsg% the %e%%@&dgwiﬁ%{h%%lkoﬁﬁ?a@rﬁbg%%%é’i ng

detecsing the anouwhich tablk ishdeficleartdar the) abh@ust bddhewatarddytaddi ng a
reduci ng sugar to the retarder to visually recognize the activity of the

concrete in the sl addedwairtl gitaiming ohnr appaepriete wartcesdirationedndi ng

sugar. 9. The net hod of aim8 conprising detecting the anount. of 15 the

retg arder in the sl ﬁ@’&@%ﬁ#@&ﬁ?ewr}g?éﬁ?% et;ﬁrgiﬁrgﬁ@ccgrgaﬁgem{]@rthg t est

paper obtained by golrithiidich {4 thelcoBiPAcertBr IR0 Mn IERRYRRE 10 XN b1 a
bl'e col o wate 0

visual l y recogni zal r reaction wt reduci sugar and drying the
moi st ened 8. The method of claim 1 comprising detecting the amount of
10 the retarder in the sludge water by adding a reducing sugar

to the retarder to visually recognize the activity of the
concrete in the sludge water by the color reaction with said
reducing sugar.

9, The method of claim 8 comprising detecting the amount of

15 the retarder in the sludge water by moistening with the
sludge water a test paper obtained by allowing a filter paper
to adsorb a reagent to exhibit a visually recognizable color
reaction with a reducing sugar and drying the moistened
filter paper.

20 10. The method claim 9 said reducing sugar is glucose,
dextrose, or mixture thereof; and the reagent comprises
glucose oxidase, peroxidase, o-toluidine, or mixture thereof.

11. Concrete sludge water re-use system, comprising: a
retarder dispenser 4 having a sensor 11 operative to

25 generate a signal corresponding to the level of retarder in a
retarder tank 4; and a sludge tank 5 having a sensor 8
operative to generate a signal corresponding to the level of
sludge water in the sludge tank 5, the sludge tank further

having a sensor 9 operative to generate a signal
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filter paper. 20 10. The method claim9 said reducing sugar is glucose,
dextrose, or mxture thereof; and the reagent conprises glucose oxidase,
per oxi dadeQ omedoed ui di ne, or m xture thereof. 11. Concr et ePETUAYE213%L er
re-use system conprising: a retarder dispenser 4 having a sensor 11
operative to 25 generate a signal corresponding to the |evel of retarder
in a retarder tankdedibhding H9Re (e tPaNOR bfasIeRIzeoi She Gtadati ve to
generate a signal corresponding to the level of sludge water in the sludge
tank 5, the sl udgewatmkcdntaithed intheisigdgedenkd?. 9 operative to generate a
signal -18 WD 02/ 06024 PCT/USO1/ 21352 ciorr?%gondi n g{o t he concentration
of sludge in }2e sPRRigeysiemerokofiltdmhed Li nWhee) uag t SARSETS 187CThe
system of claim 11 i j ngo : ! i i

communi cat i ons sys?aéﬁﬁ)lg%{r&g? ?\?&Vﬁ gl 355 o?%%{eﬁlgaggéﬂr%ﬁ}g&%%ﬁpg% %é(r)lsor S,

sai d ccomuni cat i Ongcekad AIFQIRY FHdme shad r eaeiairss asalds edsamsirdeativnscabl e
with a master center, whereby signals fromsaid sensors may be received
and col | ected. 13.syRiensypeeative terenden saicheeesorssepmnpasicableayithr is 10
operative to send signals to a prem ses on iﬁ;h sai Sensors argel ocat ed.

-19 a master center, whereby signals from said sénsors may
received and collected.
13. The system of claim 12 wherein said master center is

10 operative to send signals to a premises on which said

sensors are located.
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