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According to one embodiment of the invention, the effective amount of the ferrous sulfate and the
effective amount of the water-soluble cationic amine polymer are prepared as a prepackaged preparation
including the ferrous sulfate and the water-soluble cationic amine polymer in a molar ratio of from 30 to 1 to
1 to 1. More preferably, the molar ratio is from about 20 to 1 to about 5 to 1. For purposes of the present

50 invention, these molar ratios are meant to represent the molar ratio of the Fe** to the active water-soluble
cationic amine polymer.

According to another embodiment of the invention, the ferrous sulfate and water-soluble cationic amine
polymer are added to the effluent stream as separate preparations. According to this embodiment of the
invention, these ingredients are added so that they simultaneously react with the color bodies included in

55 the effluent stream. It is preferred that the added ferrous sulfate in the effluent stream is included in a
concentration of 60 to 200 ppm Fe** and the concentration of the added water-soluble cationic amine
polymer in the effluent stream is from 20 to 80 ppm active polymer.
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Each wastewater sample was characterized by some or all of the following analyses: pH - measured
with a combination glass/reference electrode; True Color - measured by the NCASI method using a Hach
DR2000 spectrophotometer; Specific Conductance or Conductivity - measured with a conductivity cell/meter

50 (expressed in microohms/cm); Total Suspended Solids (TSS) - measured the total residue retained on a
standard glass fiber filter disk after filtration of a well mixed sample of wastewater according to the method
described In Standard Methods for the Examination of Water and Wastewater, Method 208D, APHA-AWWA-
WPCF, 14th Ed., 1975, p94; Total Organic Carbon - measured after pretreatment of wastewater sample to
remove carbonates and carbon dioxide followed by oxidation of organics o carbon dioxide and detection in
55 appropriate instrumentation; Total Soluble Iron-measured by the Hach Chemical TPTZ Method; Turbidity
(Apparent Color)-measured in FTUs (Formazin Turbidity Units) using the Hach Absorptometric Method at a
light extinction wave length of 450 nm. The Epi-DMA polymer solution used was obtained from Nalco
Chemical Company, Naperville, lllinois, the polymer solution included 50 wt% linear, active polymer having
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this typ& and their method of preparation are described in U S. Patent No.
3,920,599. Preferably, these copol yners have a nol ecul ar wei ght of at |east
3,000 up to a nol ecul ar wei ght not exceeding 1,000,000 wei ght average. 30 A
nmorig_pr ef erred nol ecul ar wei ght range being 10,000 to 150, 000 wei ght
average. ,Jhese nol ecul ar wei ghts are wei ght average nol ecul ar wei ghts.

Anot her preferred class of water-soluble cationic am ne polynmers are those
polynmers formed by the reaction of hal ohydrins, such as epichl orohydrin,
with lower al kyl diamnes. Products of this type are described in U S
Patent No. 3,738,945. The nost preferred group of polyners described by
this patemt are 35 formed by the reaction of epichlorohydrin with

di met hyl am ne (Epi-DMA). According to one enbodi nent of the invention, the
col or reducing conpositions of the invention are preferably added to the
paper mll waste water containing the color bodies prior to its entering
channel 5. The dosage is based upon total suspended solids present in the
wast e wat®®r and the amount of ferrous sulfate used. Therefore, the dosage
of the active water-soluble cationic amne polynmer may be as little as 1-
40 2 ppmup to 200 ppm The preferred dosage bei ng about 50 ppm In the
exanpl e bel ow, dosage was
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determ ned by routine experinentation using Epi/DVA. The foll ow ng exanpl es
are presented to describe preferred_enbodi nents and utilities of the

i nvention and are not neant to |inm EPtAR2488 & i on unl ess ot herwise stated
in the clainms appended hereto. 45 Exanple 1 Each wastewater sanple was
characterized by sone or all of the follow ng anal yses: pH - neasured with

a conbination glass/ref ol ectrode: True Col or - _by the NCAS
met hod using a D g hoto bt gr; i{fli lc} & cttwce ar
Conductivity - | iegsuisis A IONI™CISISy i3 8l Sr 13130 e @ISk $3H RN

mi croohmg/ cm ; | Tadall [TBh: . i|ds rssz]ﬁ : ed tiot gl [rgs} dhe
retai ned on a T FH-¢ 4 TS Tt f e

m xed sanpl e of [ABgt i Col dildg kP [ e‘:/g.i ﬁg Lfa| $tignidpg d
Met hods for thE @48 ha f 2w j[J SiEleiiY r{Tiepve 20D} [ |=fe
APHA- AWMA-  WPCHZ h| E % 94 | Total} | banild |dar bon |- heagurield) af t er
pretreat aent of*IHERCETR ] tlof F e g lchf bondties| and ldar pon [di okl de
foll owed by ox Sjojal. o L 30 B Iy Qha%g gqeiah il agleickalob el biniskD
appropri ate i n§l# > Tt <l g™ IPSh g 43i0r &7 037} 17 | i~
Chemi cal TPTZ i \ rentl 1Gal by - éd liln = zin
Turbidity Unit 3 sl hp Ch Ot orfdtiri £ Vatiho 41 obht |4 n¢tion
wave | ength of | 498gnlels idBHe elolsialalitglein2igh Ve afiglet@id r om
Nal co Chemi cal |2 TLLER fiindilst | 1 1he ol Y i sjof Jiﬂcn | peliuded
50 wt % linear, L.3d% AXFENARNE BB T339-16865 i "
Viscosity of fias&Esl b84q.(12 ul/ g |Rel 43 S fq [elek | 120%
Fe, dry powser {z glilelBl glShae deiglers|d e d°|RoFe s
Cheni cal *Cogpargialel it atigd || g, OH) 2 b i |n | gal
Conpany. The t i T $Uaq | ICEALELE 1Las
foll ows. A 1200 Ilg Jofef vt Half I 2| delpuls hent
stream was pl a¢ddgi A18001-i| [9daleel |- A fEpmblt gt 119
bar was p}aced]|ilg8fehe | bhaakel | I Thd | sl gtlilrir i
plate. The sanplig,y tlijan] pH{Was N i| fuous rnﬁ el i qus
sul fate was weilgH@s 2t pled (S etﬁDﬁﬁf ry Hirled
into the vortex S| m wask epatdgrl. ™D $34! ypilcal
pH depression W ( ! i P14 Tdtie
anount ofse hydr gt g & g sn}i y ddqd,. fajtio
adj ust the pH t|g= g [T Bl Pt dis ol a8 19.12
treated with 6Q0% qf1 1B} L2 \FCJ(O vdd It hen
added to the wise qTT: TTEPEe] | qr|e off If ast
m xi ng and ther B dd F i it ¢ f W |t e

sl ow mix %ine, |t Tm? NV 1 t H I

m xed. 60 m of| B gbild Wwab|wijtihidy pyv [Wi pilidr hyrilogel ) {1 fpld-was
used for total suspended solids measurement. Another 140 is m was

wi t hdggwn and transferred to a small beaker. The pH, turbidity,
conductiv"j)t&a*ﬁpd True Col or of supernatant was neasured after 10 m nutes
of settling. e remaining 1000 mM of treated wastewater was transferred to
an | mhof f cqnea fnethodRE ddcbibriting lak difigsht strbbrh $rof @RIPWAIS plrtf the indthod bmpsirigthe step of
settling time.adding aly ofedie ambur biisl @ olbriking tompastiaf incladingcfernms sifate raadié veter-soluble
recorded. 60 ndatidalc dmifeciolymbicinta ndke rafib bitte wsusfior to shelzethe welpinertod frarh 38 ds p aridied
solids testingt. Another 50 mi of supernatant was w thdrawn and pH,
turbidity, True Col or,

2. The method of Claim 2 wherein the water-soluble cationic amine polymer is formed by the reaction of

epichlorohydrin with dimethylamine.

s0 3. The method of Claim 1 wherein the water-soluble cationic amine polymer is a polydiallyl dimethyl
ammonium chloride polymer having a molecular weight of from 10,000 to 150,000.

4. The method of Claim 1 wherein the molar ratio is from 20to 1to 5to 1.
55 B. A method for decolorizing an effluent stream from a pulp mill plant, the method comprising the steps of

a) adding an effective amount of a water-soluble cationic amine polymer to the effluent stream; and
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20 conductivity, soluble fron, total organic contents was neasured.
Supernatant pH typically dropped 5 |ts,furbidity dropped consi derably,
but True Col of readings agreed wt gg%)#% ?'taken on the previous day. 25 30
35 40 45 50 55 5 EP O 529 865 Bl [err]." 40 Cainms 1. A nethod for

decol orizing an effluent streamfroma pulp mll plant, the nmethod

conprising t p-Qf din =) ol i ve anpunt—o so-p{-rzRY
conposi tion ilncfauding ifert quil f d gl jldr-o'_aﬂ |n]CEt— %ilc'am' ne
pol ymer in a |nofht [Hf3Ht)i B A3 (HH [ PO ¢TI HER &3] Ve ~pdiS} 13t 1BE] from
30 to lstoltgg 1 i 0 aimi2l iWhédailin &t he
wat €< sol ubl 1 e | YL f T 0 S C
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chl ori de pol SiEhqdifngl b uj b hi | o4 {fir L0 | ¢ D| 1%4Q. 4.
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1. A method for decolorizing an effluent stream from a pulp mill plant, the method comprising the step of
adding an effective amount of a decolorizing composition including ferrous sulfate and a water-soluble

cationic amine polymer in a molar ratio of the ferrous ion to the active polymer of from 30 to 1fo 1 fo
45 1.

2, The method of Claim 2 wherein the water-soluble cationic amine polymer is formed by the reaction of
epichlorohydrin with dimethylamine.

50 8. The method of Claim 1 whersin the water-soluble cationic amine polymer is a polydiallyl dimethyl
ammonium chioride polymer having a molecular weight of from 10,000 to 150,000.

4. The method of Claim 1 wherein the molar ratio is from 20 to 1 to 5to 1.
55 B. A method for decolorizing an effluent stream from a pulp mill plant, the method comprising the steps of

a) adding an effective amount of a water-soluble cationic amine polymer to the effluent stream; and
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am ne pol ynmer and the effective amount of ferrous sulfate in conbination
reduce the true color of 5 the effl stream by at least 90% 6. A
nmet hod for decol ori‘zing an effl uent EEPr'%ar#? B('Sm a pulp mll plant, the

met hod conprising the step of addings in conbination, ferrous ion and a

wat er - sol ubl e C?\tdd I%‘d&nﬁi%ﬁ a8 i RerolisSulidito e i Btre%&nrﬁ%mrﬁﬁ&howﬁio&fhﬁ
concentrati on OfgkAGonAdd HaeFriaahe stheai td fhe bdliGe WatdrlsbIGEM catbli R polyfrieP4iaétot O
200 ppm and 10 the efliéht SRR S dnP3d B8R 191 td 1) Andilel 8V Lafoarit ©f d4lal waitef-sdiibRItafionic
am ne pol ynmer i Bmihd)Bolfther labP b efdctidddmotst of feRtBils2itzkeDin &OmiREdTon MRS @etrub [tBlor of
“total colsor of inbemadnt sne@nby biSeastddticed by at | east 80% PatentansprUche 15
1. Verfahren zur Entflrbung von, Abwasser aus einer Zellstoffabrik, wobei
das Verfahren MthoﬁcdsrrdeedloridmanZﬂgadamneﬁmea puip mitl plantethe Methgacomprisimg the step of
Ent f i r bungsz usddings msetmbioatign, Uerfoas top an @ wilprssolgbl¢ citipris anine polymed tethn effluent stream
wasser | 6sl i cheschkibet ithersosnehteation/etitherdtiadrferrous ipndi the afflugnt sirearn is| fror 69 tg@e0 ppm and
Ei sen- (| 119 - | ore congentzatien of the afdeld yater-solubla ca@lignic aning)palymer inthe giffugmistreamgs frm 20 to
Ver f ahr en” nac 80 Apraprhaieln the, totpkseiprpf tha Sfflvantis saduepd by eHeask@¥%: oni sche Ani npol yner
durch die Reaktion von Epichlorhydrin nmt Dinmethylanmn gebildet wird. 3.
Ver f ahr en nBaentageppicheh 1, worin das wasserl osli che kat | on| sche Am npol yner

\Z/EF Egl %g‘%al I JzzdleEt hy?t“gr%ggo%‘éunchl or| d- POlf\éFf%ﬂ\ tzun re'ben %%ﬂﬁ/\ﬁnc;ht
ver hi | t ni s SJ¢Poe hojs i%\.:% r ive
Abwasser aus %ersg%g féff l(at 3a a ren | |tte unt apt :

30 en erner wr sarren I\/Enge ei nes Wasserl dsli chen

kat {oni S%.'EE' ?ﬁlnﬂﬁe& prE&I‘lm ﬁerEHﬁs wacs@&rlﬁslléﬁgjkaﬁamsm%lyﬁbrr&kh\Merﬁ%ﬁﬁgﬁﬁbn
Menge von El'sedhibrhydrin b Da,;e“zyum wRsSHY, wobel das Mol verhaltnis des dem
Abwasser zugegebenen Eisen-(I'l)-lons zum dem Abwasser zugegebenen, aktiven,
wasser - | osgi Q}a%hrdﬁafaérpk}isﬁrﬁ&lﬁﬂw&l‘ﬁdbﬁ%ééﬂilﬂ’shcﬁg)katlorﬁscbd Amidpolyinebéih Polgdiallyltimeithy-
worin die W r ksansaiuMenigia-Fdiy@easit skiem MolekulaigBichevdnG8.0000-1600d0adti oni schen

Am npol yaers und di e wirksame Menge von Eisen-(l1)-sulfat genmein- samdie
wahr e Far buag \ﬂmreﬁbmmrmhumvmhmhmme@ham/awermsiﬁ'tgdaetnégt6. Ver f ahren zur
-Entffirbung von Abwasser aus einer Zellstoffabrik, wobei das Verfahren den
Schritt dessK. Veifahren zur Entfégangivors ahwsezwg%beﬁszﬂﬁwamks wpbel (dps) Verighren, dig Schiifiem
wasser | 6sl i chemfdati oni schen Ami npol ymer zum 40 Abwasser, sodaB die
Konzentraei on desZugehsesieprovidspmen Mepge( qiney wpsspridsichenimiipnischep Aswpﬂv%efszw o
und di e Konzent f#itY"dn des zu egebenen Wasserl 0S| i che kat i on| sch

Ani npol yners i mPhB mg@eqmezmn rgerBU -sulf wasser bel olverhaltms

oR), -(l)-o zu lven, wasser-
Sg\slaelnmdr ];Ia_{ szg %sl?‘cfen npqé'r?gl e( b|;§16}n\?e§’§ Hrﬁg oF‘n ] w e dieses
proven ant® d' une % erﬁ)g ic %}mso ll;'lgl'g uﬁ)cp dlg VM’%&E gﬁ ”%ﬂtas n- | St %@ ein-
aj outer une quan?l Plewa IFCG.C une COprOSI I on r'n errant e COfT'pI’ enant du

rapRort 1ol ai 1@ GRsate PudeBirs R ERSH-INIGHPINA dino UvaBsBHALTNE R kAblidchenCfRolyMerSitiy €

30 a 1, g 1 AapkasseUscdan &6 khR6HrafbR dbfzug)eBatidh ERn-(MFlond ird ABRaskar @0 Bis|200 p@n und

pol ynmere d' amidekéndéntrtivh Qo€ 2ugegenérlen widssatsslicherakatiéifischen Aminpolymers im Abwasser 20 bis
80 ppm betragt, umfaBt, wobsi die Gesamtfirbung des Abwassers um zumindest 80% verringert wird.

sul fate fer Be%ﬁg'[renu{ﬁr ﬂ;:qw $Son AoREs&HSus @ihér%lls%f\‘ﬁbnﬁ Qlabbl fas VarfiRreh d6iPSohrif dasn

Revendications
45
1. Méthode de décoloration d'un écoulement d'sfflusnt provenant d'une usine de pate chimique, compre-
nant I'étape consistant 3 ajouter une quantité efficace d'une composition décolorante comprenant du
sulfate ferreux et un polymére d'amine cationique soluble dans I'sau, & un rapport molaire de I'ion
ferreux par rapport au polymére actif compris entre 30 &4 1, et 1 2 1.
50
2. Méthode de la revendication 2 dans laquelle le polymére d'amine cationique soluble dans !'eau est
formé par réaction de I'épichlorhydrine avec la diméthylamine.

8. Méthode de la revendication 1 dans laquelle le polymére d'amine cationique soluble dans I'eau est un
55 polymére de chlorure de polydiallyl diméthyl ammonium ayant un ponds moléculaire de 10.000 &
150. 000

4. Méthode de la revendication 1 dans laquelle le rapport molaire est de 20 pour 1 & 5 pour 1.
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fornb par rdaction de |’ epi chl.or hydri ne avec |a dindthyl am ne. 3. Methode
de la revendication 1 dans |aquell re d'am ne cationique sol uble
dans |'eau est un 55 pol ymreéd%ﬂogﬁﬁg de pol ydiallyl dinethyl
ammoni um ayant un poi ds nol ecul aire de'10.000 & 150.000. 4. Methode de la

revendi cagi Qsuloadl 88 SscoRith! d'ip eSuidnRRMHueTPlRbnaft dBRb sl dePaRQtimigle, RompBOUT
1. 7 * C  LlpantMs étapes considtnt §: 929 865 Bi 5. Methode de d6col oration d'un

ecoul ement d' gf §ibuk dhe QaMNESRI AL SlunpbRmafs ddnideatitigie SIRIbIFIdEMAeal® MG2biemeReLNt
| es et apes conskméntét a: a) ajouter une quantite efficace d' un polynbre

d' ami'nes cat i Om) gjoerunb Ylentis @Aibste Ide @attateerteut & TédoaiBmert d@tiadnt, ldaresribdueldd rdpport

b) &Out er unenoRit@abilion ferfduk Gpate a0 PscsuMnicat d'effint parxragpolt 'ae qolyméneeactit d'amine

d' ef fl uent, daanihwgssibleldens pw @jouts Rolléeduemental'dffiupminest de B&Epour Ajdoup@r 3, et la

| ' ecoul ement auanti®| afficade queit polamve deming cptivhiguebsoluble clans I'edu atviarquantite ofinageydre
sol ubl e dans Isultateerresix enassocitidn’ rédsiserit éarpovleur gralefdp I'époviemenpdefiiyeat dyy Maing@0%. a4 1
pour 1,70et |la quantite efficace dudit polynmere d'" am ne cationi que sol uble
dans |' ead- eMéthoge de dérolorationed'yn; depriemented'efiiveit proverapt d'une wsing fepdle shimiup, fqmpre-
redui sent | anapid§iepRpongiptat & aigulen eryasgngialigneion ferreux ofjup eplymiye damige pajaniayg Gpluble) ¢,
M6t hode de ﬂtgggl"m"a% i,"%ﬁ;g;?&i'ﬁ %&g’l‘%ﬁ% 5@“@‘1‘? 1:;19 GenY Waﬁggﬁgﬁ“;&“ﬁnﬁﬁc‘;‘%s‘i‘:@% de
pate chiniq “@Bﬁ?r 2 ‘% %:g %}5{&'& . | ,
lion fePreuxsouple \5py, AR dgns gc %53{ | u%"'t;%(.e)%b 9 ‘E&"ﬁsaqsﬁag%gqi Al

| ' ecoul enent V8P &P{ HEMESt ity MO L™ a concentration en ion ferreux
ajoute dans |'ecoul enent d' effluent soit de 60 & 200 ppmet que la
concentration en polynbre d' am ne cationi que 15 sol ubl e dans |' eau,

aj oyte gans |'4coul ement d'effluent, solt de 20 a 80 ppm dans |equel |a
couleur totale de |'effluent est reduite d au noins 80% 20 25 30 35 40 45

50 55 8 11111121 11111] 11111 121 1 11111
25
30
35
—
40
45
50
55
8

‘YR A



