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sions obtained during clay pipe manufacture using steam initiated
processes; oil-in-water emulsions or dispersions which are found in
coolant water devices and in gasoline absorption facilities; emulsions and
dispersions containing wax-type products which are encountered in oil
refinery dewaxing procedures; “fluxoil” emulsions and dispersions
occurring in condensate steam resulting in dehydrogenation of butylene
during catalytic procedures to produce butadiene; emuisions and disper-
sions obtained during procedures for making butadiene from naphtha by
means of standard “cracking” procedures in gas generators; emulsions and(
dispersions in latex-in-water formed in copolymerization procedures for

butadiene and styrene derivatives.
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Such dispersions and emuisions are also problems in synthetic

resin paint and pigment manufacturing processes, as well as in food

processing of derivatives of pasteurized additives. In each of these

processes, as well as in the equipment which is used during steps in the
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various procedures, oil-in-water emulsions or dispersions of a non-
aqueous phase are inherently formed as a by-product of the particular
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water in various forms, such as tap water, brines or seawater (in the case of
aqueous systems involved in the drilling, completion, workover or
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25 In any oil-in-water emulsion, the amount of oil in the water or
_, aqueous phase, or in the case of a dispersion of non-aqueous phase, the
St amount of such non-dispersed phase will vary considerably depending on
the industrial application. In the case of emulsions which are frequently
found in the oil field and in applications of well completion operations,
30 the oil-in-water emulsion will contain a crude oil content varying from a
few parts per million to about 20%, by volume, or even higher.
~ In treating such emulsified or dispersed aqueous systems for
disposal or other uses or recycling, it is necessary to break the emulsified
oil-in-water or resolve the dispersion such that the oil phase, or the non-
35 aqueous dispersed phase and the water phase may be separated. The water
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2 shoul d be clarified by the demul sification treatnment w thout
production of a problematic "floc." "Floc" is considered to be”a by-product
of water clarification which may vary in characteristics dependi ng on t he
conposition of the clarifier 5 used to clarify the water. Wiile "floc" may
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flocs. HiecediitBs! Typical of such prior art is U.S. Pat. No. 4,689,177, which
- 20 teaches the use of nitrogen-containing dithiocarbamic acid compositions
formed by the reaction of alkoxylated triamines with CS; as “reverse”
demulsifiers. While certain of the materials disclosed in the ‘177 patent
may or may not be used satisfactorily to demulsify particular aqueous
systems, it has been found that not all such materials are satisfactory to
25 clarify water without the production of a resultant problematic floc.
U.S. Pat. No. 4,855,060 notes that if bis(hexamethylene)triamine o
- (BHMT)-is reacted-inanmapproximate-stoichiometric ratio of primary
amine with carbon disulfide, that the resultant product can be used to
successfully break the emulsion and clarify the water, without the
30 production of a problematic floc. In U.S. Pat. No. 4,855,060, these proble-
matic flocs were termed “uncontrollable” and it will be understood that
these terms refer to the same kinds of undesirable flocs. The commercial
product related to the material of this patent is marketed by Baker:
Performance Chemicals, Inc. 23 MAGNACLEAR® W213 water clarifier,




product related to the material. of this patent is marketed by Baker
Performance Chem cals, Inc. as MAGNACLEAR[ err] W213 water clarifier, 3
referred to herein as W213. MAGNACLEAR[ err] W13 i.s a trademark for water
clarifier products nade by Baker Perfornmance Chemcals, Inc. On an oil and
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of the i nverR¥¥&UR provide floc nodifiers to 25 be enpl oyed with water
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that the floc produced in water clarification procedures may be less
problematic. : . L
20 It is another object of the present invention to provide a floc
modifier that can be used with water clarifiers previously found to be
unsuitable for certain applications due to problematic floc, so that such
clarifiers may now be beneficially used in the particular applications.
It is yet another object of the invention to provide floc modifiers to
25 be employed with water clarifier compositions, where the floc modifiers
| are readily obtainable. | ' |
ot In carrying out these and other objects of the invention, thereis
provided, in one form, a water clarifier composition for aqueous systems
with improved floc characteristics which has a water clarifier component
30 selected from the group of dithiocarbamates; and a floc modifier
component selected from the group of amines, alcohols, aminoalcohols,

ethers and mixtures thereof, and halogenated adducts thereof.




. ethers and m xtures thereof, and hal ogenated. adducts thereof. 4 Det ai | ed
Descri ption of the Inventi on MAGNACLEAR W213 water clarifier, the.subject
of U S. Pat. No. 4,855,060, was prepared by reacting BHMI in an appropriate
stoichionetr[err] ratio of primary amne with carbon disulfide. In a
continuing effort to 5_deyel.qp | -roved._ft r ‘clagrifiers, the product of
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it Egéiéfiaﬂa@ﬂwni%% ol K% '*f@ﬂgé‘s"# MR o cso with
h d he fl f be diff
0 thi e dBRaIead Was ASixie of the %ﬁﬂ'mé?été@éazs{cﬁimﬁébgﬁa@s Fr om whi ch

the dit mw@umtmm%ﬁdrméamdtBHM’mbst antially corrpl etely react ed b
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BHMT + 2082 é 2’3 KSzC'N'(CH 2)s°N‘(CH2)s‘N'CSzK + 1/3 BHMT
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Nevertheless, as was shown in U.S. Pat. No. 4,855,060, the performance of
15  this reaction product is clearly superior to the performance of pure DTC A
in treating produced water without forming a problematic floc. The
surprising conclusion, however, is that the unreacted BHMT modxfxes the
floc properties of the water clarifier, DTC A.
It has subsequently been discovered that amines, alcohols, amino-
20  alcohols, ethers, and mixtures thereof, and halogenated adducts thereof
‘may be used in conjunction with dithiocarbamate water clarifiers to <
modify and improve their floc properties when used to clarify aqueous
systems. The suitable dithiocarbamates may be those which are formed-im ™
the reaction of CS; with the same amines used as the floc modifiers, or
25 may be different dithiocarbamates. Heretofore, it was believed that the
amines from which the dithiocarbmates are formed must be substantially
completely reacted to serve as useful water clarifiers. However, it was
surprisingly dxscovered that it was an appreciable unreacted portion of
these amines, or the presence of other amines, alcohols aminoalcohols,




t hese am nes, or the presence of. ot her am nes, al cohols, am noal cohols, 5
et hers and m xt'ures thereof and hal ogenat ed adducts thereof which inproved
the floc properties of the water clarifiers. - As used herein, the
term "aqueous systent is intended to nean and refer to any water-based
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of the conposi,tion.of the.i nverﬁ,l on. Such coE‘t‘act can occur 1n a‘variety of

20 forms, sudifCqBtiBYONs Phase shigh Qscurs in,Spch agueous systemrs mayeisher be
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conmposi ti on nepnsftuenitifolinic in hearso typical mamufaciuring procedures,tsuoh as t he -
3){1! - 1'n- waytser %se?i@#:ﬁ?&ﬁ‘ a§5¥g| spersion, or may be added to the water phase
I ch is subsequently Toun 0 contain the oil-in-water enul sion or _
di spersi on. Typi caFh§ praeessvaf the present inventionicontesaplates cortactingathe
I'nj ection_ pr affuedi ystli @iita GRERAR IR WdteletulBRnCoP WisPiuRin of Bie
incremental ly, "introduced into th queous system contal nind t
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phase. The didomhpésition s fe ittvefitiofiRBulh ddrithtZ&th bfcur'in & WPty dfon of
' 20 forms, such as by introduction of a “pill” or ”slug” of composition through
a treatment line or conduit, as known to those skilled in the art in the
treatment of produced hydrocarbons from subterranean oil and gas wells,
or by a continuous injection procedure.- Additionally, the composition.
may be added to the aqueous system prior to formation of the oil-in-water
25 emulsion or dispersion, or may be added to the water phase which is
subsequently found to contain the oil-in-water emulsion or dispersion.”
‘Typically, however, the invention will be utilized in an injection proce-
dure wherein the composition will be Cdntinuously, or incretnentally,
introduced into the aqueous system containing the oil-in-water emulsion
30 or dispersion of a non-aqueous. discontinuous phase.

The dithiocarbamates which may be utilized in the composition of
the present invention are to be made from any suitable amine, including,
but not limited to, bis(hexamethylene)triamine, hexamethylenediamine
pentaethylenehexamine, Jeffamine (registered Trade or Service Mark) T-403 amine

35  [caS No. 39423-51-3], Jeffamine T-3000 amine [CAS No. 64852-22-8], amircethylethanclamine



the present invention are to be nade fromany suitable antne, including,
but not limted to, bis(hexanethylene)triam ne, hexanethyl enedi am ne

pent aet hyl enehexami ne, Jeffamine (registered Trade or Service Mark) T-403
am ne 35 [CAS No 39423 51-3], Jeffam ne T-3000 am ne [CAS No.

64852- 2 nol and. A and the |iKke.
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where X and Z are independently -NHp, ~OH or -H; Y is ~O-, -NH-,
-Nl(CH)nZ]-, -NHCHzCHzNH- -CH[(CH?)nz]' or -Cl(CHINZN(CHImX]-, 4
ranges from 2 to 6, b ranges from 0 to 1400, and ¢, n and m independently
range from 0 to 12; except that b and ¢ cannot both be zero;
20 |
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where Z is defined above, R is -H or an alkyl, aryl or alkylaryl hydrocarbon
chain containing less than 19 carbon atoms, 4 and j independently range
25 from 0to 102, i ranges from 0 to 39 and pis Oor 1;

NI(CH,) 2],
where Z and 2 are _defin'ed as above;

Z,, (CHYMCH 10X p,q



7 where x, Z and p are defined as above; and (CH2)a [err] 5 where Qis
-0-, -NH or [err],q ranges from1l to 17, and Y, Z, a and n are defined-as
above. A wide variety of am nes nay be useful as floc nodifiers, including,
but not limted to, nonoam nes, such as n-propyl am ne, n-hexylamnine, 2- 10
ani noet hanol , triethanol ani ne, and Surfonani ne MNPA-750; di ani nes such as
et hyl enedi am ne (E Z) di am nopropane, .1, 6-di am nohexane,

1, 12- di ani nowhezes, Ziand piazeidefing dlasmbomeandnd 4,-4" - di am nodi cycl o-
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am noet hyl) -1, 3-di am nopropane, di propyl enetriam ne, NN -bis-(3- 15

am nopropyl ) et hyl enedi am ne, triethyl éébi‘zéhram' ne; 1-(2-am noethyl)

pi perazi ne, polyethyl enei m ne (PEI ' s(a\ yl)am ne (TREN), and

m xtures thereof. Qthers are ne fonkd in the Bxaml es and in the G ossary
herein. Appropriate al cohols inc but ar off limted to hexanol,

oct anol, phenol, ethyl eneglycol, dl Zéﬁl mxtures thereof, 20 anong
ot hers. Useful ethers include, but @?al [ mt to 18- Crown- 6, :

et hoxyl at ed dodecanol, ethoxyl ated n phenol @ yet hyl eneoxi de,
pol yet hyl eneoxi de- pol ypr opyl ene oxi de copol ymers and m xtures thereof,
anong oters. The proportions used in the vvater clarifier conposition may

'hedi thi ocal amﬁélsafﬁpﬁ*?ﬂ kR el £ D g Y2 AR O™
enbodi nent rmaage definedaasoaboved to about 90 wt. % preferably from about 20
to about 70, wt . % ?Hd@%he&‘)%?%hﬁhley xﬂ%fﬁb%ﬁl ?&’ﬂb@ modifiers Cintudin 'n

turn, theflocm) rtion int wat er ¢

r|f|er Q@q%s't'lon
shoU be sobaetmt iraited fomoneamines, SHCAS ArBEGR nrigxylaminee2- g
] aminoethanol, triethanolamine, and Surfonamine MNPA-?SO diamines

such as ethylenediamine (EDA), diaminopropane, 1,6-diaminohexane,
1,12-diaminohexane, 1,4-diaminocyclohexane, and 4,4'-diaminodicyclo-
hexylmethane; and polyamines such as diethylenetriamine (DETA), N-(2-
aminoethyl)-1,3-diaminopropane, dipropylenetriamine, N,N'-bis-(3-

15 aminopropyl)ethylenediamine, triethylenetetramine, 1-(2-aminoethyl)
piperazine, polyethyleneimine (PEI), ¢ris(aminoethyl)amine (TREN), and
mixtures thereof. Others are mentioned in the Examples and in the
Glossary herein. Appropriate alcohols include, but are not limited to
hexanol, octanol, phenol, ethyleneglycol, glycerol, and mixtures thereof,

20 among others. Useful ethers include, but are not limited to 18-Crown-6,
ethoxylated dodecanol, ethoxylated nonylphenol, polyethyleneoxide,

e polyethyleneoxide-polypropylene oxide copolymers and mixtures thereof,
among others. | "
The proportions used in the water clarifier composition may vary

25 widely. As a proportion of the entire water clarifier composition, the
dithiocarbamate proportion should be at least about 5 wt.% and in one .
embodiment-range from about 10 to about 90 wt.%, preferably from about
20 to about 70 wt.%, and most preferably from about 30 to about 50 wt.%. In
turn, the floc modifier proportion in the water clarifier composition

30 should be somewhat less than that of the dithiocarbamate, for example,



| ess than about 60 wt.% and in one enbodi nent range from*about 60 to about
1 wm.% preferably fromabout 50 to about 10 wt.% and nost preferably from
about 45 to about 15 wt.% based on the entire water clarifier conposition.
5 I n sone enbodi nents, the dithiocarbamate will be a salt of the

o am noagl L %SE?““%?%??E‘“%@%“F‘“W%% R BT e,
but are 3PIUY ﬂ&%{fﬁeﬂg GE’P“gB itod % BOSE t hereof. 10
The .nvqmefmbl;oﬁmnboueaslwhbodmaslwambasé@moumﬁwmr any desired
poi nt dLm“?gF %“I‘eéﬁ% nt of the aqueous system such as prior to'dr at

I NQ

gravity se ht, flotation devices; filtration processes, sales”

Iine§, and t Hin some embodiments; ﬂt&)dlﬂmmathaM(mﬂbmaqﬂrafthg par anet ers,
such as divRAfhriitdlia! Yad a'ah Aol MBlal AICEIIR Indlay Ot N 15
%‘h us scong

constituents conprising perse non--aqueo i nuous phase, the°®

amount ABMANEHM OF amningsalt therephSpecifi @mxamrdes:n&raﬁa i metalssalt red for
t he treamemdwm%ewwtea% ?&%lﬁﬁi/%o?ﬁﬁ AN d iekiunR saftg’ anet ers, as

wel | Ji‘he rticular dithiocarBanate sélected for use, an exact Ievel of
require i ve cannot be specified. Those skilled in the art 20 will

recdgpl ze t haﬂh«mmgmrobhtm latasaﬁﬁ-oﬂmbohva (tjleét b@igxpdssﬁsn a?ttﬂi{y as those
Speci Tl e eLn e _use 0 determ ne.

appr opr ?Afﬁpgbéﬁ‘tﬁ M@Sﬁt&?‘ é‘ﬂl“?@ﬂ? §ystem § and. The
pr esent Orrategravity sntﬂhtgrpqaipnenmﬁmahonr@embes \filtration 5SES, corrposi tion

For suf PARecnet; Holr i B ecare ot Gfibpl f*ﬁ?‘ﬂ%‘{iﬁ@}#@g cont ol the

r esul t alparamegexsysuch as dype and qnmayl of oriather hydrocarbonrorpotherdur e Nae

ti ne t m%ﬂté’&is?egsé@ ftﬁigoﬁisoﬁls% i on of the
noghgquﬁﬁﬁg‘fgﬁrﬁﬁ ous se ot h@?‘ em ca lc}mhym ﬁﬁ%ﬁrl abl es
wi l | 8 At and quARty of fwatarein the-system, e, Claificaticar reguired:

clari fy fon ¢thevireated ﬁﬂué@& téinClHni\i oftied I@I@ﬂd:éhétﬁi&lor di sposal

oo Oy S B LStk At e R 855 .
among otexact levieh of reduiced additive cahnotbe specified. Thosaiskilledhir Hee afposi tion
N S5 W fdBolize idt Hroiin HariiBdon %h%r hbt e9hhdltion tests, such as
those specifically disclosed herein, may easily be used to determine the
appropriate level of treatment for the particular application at hand.
The present invention contemplates maintaining the water clarifier
composmon with the dithiocarbamate and the floc modifier in the
25 aqueous system for sufficient time to effectively clarify the system and to
control the resultant floc which occurs as a result of the dlarification
procedure Of course,the-water-quantity-and-quality, the tightness and
content of the oil-in-water emulsion or the dispersion of the non-aqueous
discontinuous phase and other chemical and physical variables will dictate
30 the amount of time which is required to effectively clarify the water for |
the particular end use applications or disposal technique at hand. Those
skilled in the art may utilize simple water clarification and floc tests, such
as those described below, to determine, among other things, the amount of
time required to maintain the composmon in the system for effecnve
35 water clarification.




9 In determning the ability,of a conposition, including the additive of
the present invention, to clarify an aqueous system and produce a

controllable resultant floc, the aqueous systemw th the conposition added
thereto is sinulated. Water quality is then determned using 5 gravinetric,

spect r?phgt onet r i élnfdetéhglﬁghﬁm%lht bf%ccdrﬁ]bbémdn? xﬁ&ﬁmlﬁgttﬁb|dcitﬁiﬁde .
.using tec mq%ﬁhﬁ i hed bel;ow. a i?.e exa bel o rmation o

an acceptabl e HBYER Wot? rﬂ:‘F& HC‘F Rot ati on
procedures. Ifconh'ellﬁbte:remﬂtaﬂlteﬂun;ithqa ueuah mmwmhethéccdm swibherratlc .
deened (o pe aadedtherclo B3BER, W&t%*‘ gl ls AR gedpinifi ﬁ%‘

deenmed to be accept e a e Q?t ﬁl

The presende gravimetsis, spamopMmemce@mmu ans.nAbflec nrgungsaathen
observation d@ﬁaﬁﬁsﬁé‘d‘i?xﬁf?édlg@% Odesdribed by, N9 such tests, any floc

whi ch appears 1s vgsu at e alnst an accept abl e” and_known contr ol
15 sanple which h e@Psam,las qmr,tﬂleafqmaémrhc %@F@ﬁab}e PFe wat er

wi t hout prOduﬁnh@éhpﬁbkﬂé@h}ﬂaitéﬁniﬂéacb%ﬂéﬂcﬁ%w@m&%bﬁ n¥iceeduréss I hen

applied to th rticul gr "sa Loo br,own __appear ance. |
20 Accept abl “wﬁgé e‘d‘su ear&ﬂﬁ%&??ﬁ&? fﬂ'&é ggggatmgo

Loose, bl W&k, Wasgwanr@n&hémheﬂhm,e@ﬂahlwmchwéﬂdebmchtmﬁe bl ack,

aher e3 t o SoRrarble AL GBEBIARe was SR Aol §go BT ea T ok, e
pl ast i cb?pp]??r ance Thedpresence of a groblematicflos is sasi determinable by wisual
Zdherence. pl EBSéglinegaﬁ Y ufifg Yenh Yepihg boiies SPhriny buh e iy Hoc
forgation cau¥dychappearsisayisyally rated agamﬁfeae /aceaptal) ermam kppwiysenizek e,

pl ugyfng #d & Sﬁlé Wi cR I8! Kudh trddied Mmta ﬁﬂat@ﬁﬁl?w'!é[a?lﬂlysﬂfeefvﬁfér%d@uﬁs

t he Fl.oc Manageabil it ter natlo Me n the | es
forth bel ow, e@IaHF m’&\% 3?%@;85?339% a

bench scal e f tot paﬂnhﬁ&i'lsaﬂ\ple

Acceptable: Loose, brown appearance.
20  Acceptable: Agglomerated, brown, appearance.
Unaéceptable: Loose, black, powdery, appearance.
Unacceptable: Aggolmerated, black, powdery, appearance.
Unacceptable: “ Aggolmerated, black, ropy appearance; adheres to solid
surfaces.
25 Unacceptable: Aggolmerated, black, plastic appearance; adheres to
solid surfaces.

As noted previously, an acceptable floc does not cause operational
problems in the system by adherence, plugging, and interface build-up. An
30 ‘unacceptable floc formation causes operational problems in the system by
means of adherence, plugging and interface problems. This testing
procedure is referred to as the Floc Manageability Determination Method.
In the working examples, set forth below, the various water
clarifying compositions were evaluated by a bench scale flotation testing -
) 35 procedure. -

10



35 procedure. 10 Di t hi ocarbanmate Synthesis Procedure Numerous
procedures well known to those skilled in the art may be utilized to nake a
di t hi ocarbamate useful in the present invention. The 5 foll ow ng procedure
was used for the. synthesis of the dithiocarbamates of the present
invention. A 500 m flask equipped with a magnétic stirrer, thernoneter,

dr oppi ng funnel and reflux condenser na be ut|||zed into mhlch S placed

t he indicated WE|ght : a10an yithesis Frog @li netal hydroxide 10

(10l e Rmerd ot i oot 1ot SR B Kot
appr oxi ﬁﬁ % m?] ithiogarhamate useful in MW@P@% €od of
abous dre\wssmeea fogthasywmésry ofthedithivcarbgmhtes ofeact i on

t errper awé%{%wﬁber r After . an additional 10 m nutes at about [err], the
I ce ed and the reaction mixture allowed to warmup to
r oom ]E enper atAi560 ml flask equipped with aundghetic stirrer, théermomeRerf or e /
transe °C nfair to
remove . any egﬁ‘@&@f@ﬂ&@%{éﬁ”ﬁﬁ%% m’gﬁ& WJ@Q‘ 3%@?.5)‘% oduced
duri ng the indicatedaweigh tpareemagaspfmlgeldewedtalkahrmmlhydraxﬂda i 20 netal
sal f tHd r y termed al kal i
ot ] g ffipgnalty &ﬁ?@mm acré*re 4 s %ﬂ%%é*'ﬁ Ao o ean b
pr epar ed l%uﬁ ChadEhe mixture without C9nis canled externallyiinanicerhath o5
EBNHFVPI oc &b hpﬁ?éﬂnﬁtél}* P 95°C., and 1tl7\en the CSp is added\dvéioa period of Mol e ratio
' 18. 10 -about. 30 minutes with vigorous agitation while mamtagnmg] the reagfion 3
Wt er * temperature belo?w 15°C. After axﬁdddmohdldmmml eutahbuth i18PCs thet t | € “w/
tes as_ a SCr ol t e 1D r oni nent
can d\gf%eb%'iﬁc]ﬁ femopye @a@kglenéﬁg g‘ﬂi’\%ﬁf‘é ﬁ‘ﬂgﬁﬁﬁjgi %?e ected
fluid areomrtemperaturerwith stirming continued for about 1 hour. Before
transferring the final product, the reactor is purged with nitrogen/air to
remove any residual CS; or hydrogen sulfide which may have been
produced during the preparation. The resulting product will be the alkali
20 metal salt of the dithiocarbamic acid of the amine, or alternately termed
alkali metal dithiocarbamate. . '
A 35% active solution of DTC A in water can be prepared by the

above procedure using-the following stoichiometry:

25 _ | : - Dithiocarbamate A _
Compound "Wt.% ' Mole ratio ' \;‘
BHMT o 17.06 1 )
cs, R 18.10 3 -

KOH - . | 1334 3 |

Water . ' 5150 -

A large number of simple bottle tests were conducted as a quick
screening tool to find the most prominent candidates. The bottle test is a
method in which samples of a selected fluid are treated with varying
30 levels of chemicals to be evaluated and agitated in a manner simulating

11



30 levels of chemcals to be evaluated and agitated in a manner sinulating
conditions in & given aqueous system After settling for a designated

period, the performance of the chemcals is observed. However, these tests
are quite qualitative and are not treated as flnally determ nati ve of good

Cest may por éﬁ%ﬁpﬁém 8 gife SBREUE sPebl naBr Se il ¥ 2 caslinalidor on”
test. Conver sqreyiod, mﬁrfmvmnnermbﬂlet chemidails ispebseoved. Howdvgr; thesbdests
bottle test copb dgh& §UamAATkI4HY aRPhOPBled s HASNYHMOrRGRd 6PEBLAO"

test, whilgh will I'n nore detal € of

these tests, (CREPOSiH P@& Foreexample; aggompesition that m&mwellm dhe bottler
the 10  b§tt rastmay @nﬁ B inl @W@&ﬁ&% mfreséhtaée@gkn&%kmfhamfdrpn
Tests Water clar,i g@at i 0 .r%ﬁec be.“def er m#ﬂ gﬂt est set
forth bel ow byeHe rrase cempasitien dhatperfarms paarbyin &he 5
Si rr;JI at est t Ihe bottlé Qest&mﬂdt be éﬂwxéémpe e?fdiﬁiz‘elremat][h@mt | deald ﬁatdmﬁ{ test,
systens utili ces for ar i at i gas .
and air flot at%Ylgﬁh V@Lgﬁ é FReRs,de géelcﬁ déW& tﬁ'ﬁr’?ggfg 3ﬁ epul ar
processes for tests, theehmxteﬂtusa’fuhfék unérthevmsults and their large fmnhHer,Ahang t he
types of ui Wéi&gdﬁ%g?éaqoi g%};&téd@{@g& ss 20 incl ude processgs usi ng
re ra r

t he WVEMCO ( Regi ste e or Y Vi ce depurator of the Envirotech
Di vi sion of Baker Hughes Incorporated. Induced air flotation equi pnent

facilitate renoval of suspended dH8cABKFIBtAtid Tesigat er by generating and
di spersi ng t hr ough ?ﬁiqwater Wal r bubbl es. - These
bubbl es interact w rification pgEformancg may rained in the ttEStbﬁ%yancy
and \¢ausing t thtbelbﬁ By ﬁeéaaé dfQ flogatioH fe%ﬁ@r&&ﬁitﬁ'et ThRis ;afdteaw@ved

Chem cal ds are fre ent UI r i n on unctlo use o
i nduced af? fFBRYia tﬁ’h ﬁﬁﬁc’éma g th:ﬁ 150nseva Hﬁﬁqt%q%ﬂt or
solids in thesyﬂéms utl lizingafjotation devmgglforr&atlaﬁﬁmtﬂnst abilized

Wih di spersed bubﬁ?*%ééf%dis%%@h&f  feepfiBp Hrpteifuf Yol nechfite ARRPRR 71

forma froth anddpereasingly |pepudar processes forrthe a'eatnmztmfséfﬂuent avaters in i s
nggved by Skirigbildeld. ARG e bypes"6reqliprient beéihy betitn thi préaashas
20 amludepmcessesusmgthemm(negisw'edeeorSewiceMk) depurator of the
Erwirctech Division of Baker Higies Tncorporated. Induced air flotation equipment
facilitate removal of suspended solids and oil from water by. generating
and dispersing throughout the water finely divided gas or air bubbles.
These bubbles interact with contaminant particles, increasing their
25 buoyancy and causing them to be floated to the surface where they are
removed. . |
Chemical aids are frequently required in conjunction with the use
of induced air flotation equipment. Such aids act to destabilize the oil or
solids in the water, to coagulate or agglomerate the destabilized particles,
30 to provide for interaction of the destabilized contaminants with dispersed
bubbles to accomplish the lift of the contaminants, and to form a froth to
keep the floated material in a stable position until it is removed by
skimming. A bench test procedure simulating this process has been
utilized in the working examples to test the prepared samples for water
35 clarification and floc characteristics. Representative samples of the water to

5.-»“4:
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utilized in the working exanples to test the prepared sanples for water 35
clarification and floc characteristics. Representative sanples of the water
to 12 be clarified are obtained and treated by nmeans of use of a bench

scale flotation cell. Indi Vi dual tests are conducted in the absence of any

t-r eat Nnerye agqﬁba%e% Egh\égﬂs)bf%eléfzd Egn&qu]g%ﬁéent chem cal s

The tests are

and dos l.evel a sat| sftactor
cond %HOEFF 1?’!&*&’Mrt§§ﬁsrﬂe &ﬁ?éh@%PﬁP@Ycondl tions in a
gl ven ammmm&mﬂmdq-ﬁpéﬁedo@ enmtilyutiliairng differtnt cheaticals ar e. vwel |

Ceots,  enilddfegieveme) A St D”“%ﬂo&%é’iaa«am“%ﬁﬁ%@a °{‘re21.ty at t fie
end 5f icondueted utiliding operating pasameters dwhicic sitnmlaxte wonditions ireat i on with

The bondiveR éﬁgﬁﬁﬁﬁﬁéﬁ%tﬁé@%ﬂ RE bPhcl BEe ARAROR RS el 21\ O

conposi tinewen to WWWWMNWM&IWW@QMEHSK (*)
in the ggmmgﬁsaq ,l g od .
results to indicate a Si %{Lca%\ di'SC overy'nQé H %%?@l g‘?s&f)or use
wi th wathe testds determined by standard esmsmagxyacnsnem it one

Fonegey SuFable’sdtieht Wik grdy ‘%‘ﬁ‘?:%@?'tﬁ ﬂ’“‘ﬁ‘?"‘éé ravROR ol | ent
results as cm%?a%m#@ie R%Fg Eﬁ"}ﬁ ;0
I n Tabl Thel carhposigions\that hadothe besd ;ammnmmmmmwm ahe treated
\Afgéﬁgym%ggq,%e(ﬁnlgggelim .nﬂ t h! e&ﬂa{]‘%ﬁ@]% Egmgw piim EnV|8 ggment al Protection
spect r ogbmpositiens gifecgbod resultsito iﬂ'dxcateam significaniedliscoveryt of\foct he oi | thd
grefse bdHks fdruse wifit Watbr ERrsCBtitr tb thit! fiftk, IEWaS believed
that one compound could perform both floc and water clarification
functions. However, this data indicafes that a two component system gives
excellent results as compared with prior materials such as DTC A or DTC
D. . _ .
20 " In Tab_leé I fhrough IV, the oil and grease concentration in the
treated water was determined using the aforementioned U.S.
Environmental Protection Agency 625-/6-74-003, 1974 procedure using a
Wilks infrared spectrophotometer The higher the %T (transmittance), the
lower the oil and grease content. :
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Wat er wt . Fl oc ppm Ex. Fl oc Modifier
Clarifier ppmrating % oi | Comrents 1 Bl ank .-
- 0 22 126 2 - DTCA 35
45 Unacc. 90 9 3 ( BHMT) - W13 35 45
Ace. - 86 13 4 - TABLEDTC D ° 35 45 Unacc.
94 55 DETA hlg Flot .ﬁ 45 Acc. 91
8 6 .DETA - 30 Dprc A—-—Cga—%——é%enc carg.floa “ﬂ:: c. 81 18 7
DETA %ﬁﬁg Acc! 77 P> g
Anmox[ err 904{4‘%@% 35% c-%--l:84’7'1*216 Qz%
A$DX904 DTCA gUna 32,1 29 Worse than
DIC A 10 An 9 ' 3 nac 65 36
Worse than EPX %yf“ Ar nox[ err wg DTC%K 23
Unacc. 71 2 Amgx90 35 .45 Unacc.
52 ) 54 l;ﬁm}QOG B A DT :}45 lg Unacc. 41
74 14 1, 4- DA,CH DE‘I‘A 15 ﬂDTC ' 45Acc. Acsy. 8 15
1,4- DACH 30Amox A 15 §§ 45ACCUnacc.9184 15 8 16
1, 4- DACH 44Amox . 4%  45ACCUnacc8770 29 12worse tan AEEA
15 DTC A 4%0 Acc 88 11 * 18 AEEA prcA 30
DIC A 135Am£ﬁ>4 DIRA 35 7459 OREA 65 36 “Worse tRiFC A
35 45 Acc. 89 10 20 1, 2-propane-' 30 DTC A DTCA 35
45 Acc. 192 Amox®906/ disam mFCA 1, 35 pr ogsaneUnacés 71 DIEBA 35
45 AcC. 190 Amox96 O O3RN MACKR Ethylens  Unaccl552 -DSC A 35
45 Acc. 134 Amox96 5 dagami DIC2E8 EtByl ent5  UnaidD 41 DT@A 35
45 © Acc 142 14-DACH 7 dis:am DTCA EtByledd  Acc.45 91 DIGBA*- . 35
45 “~Acc 153 14-DACH 6 d3anm DTC2% TREBS 45 Acc.15 91 DIGBA* 35
45 Acc 160 14-DACHO 26 TEANA 35 35 ApIC M7 12 35 - 45
Acc. 92 17 AEEA* 27 EQENDTCA 335 45 Dréc\ 88 35 * 45 Acc.
90 O 18 AEEA DTCA 35 45 Acc. 92 7 *
19 AEEA 44 DTCA 35 45 Acc. 89 10 *
20 12-propane- 30 DTCA 35 45 Acc. 92 7 *
diamine :
21 12-propane- 45 DTCA 35 45 Acc. 90 9 *
diamine
22" Ethylene 15 DTCA 35 45 Acc. U 5 *
diamine
23 Ethylene 30 DTCA 35 45 Acc. 92 7
diamine
24 Ethylene 45 DTCA 33 45 Acc. 93 6 *
diamine . )
25 TREN 15 DTCA 3% 45 Acc. 9 9 =
26 TREN 30 DICA 35 45 Acc. 92 7 *
. 27 TREN 45 DTCA 35 45 Acc. 90 9 *
(L 28 4,4'-diamino- 30 DTCA 35 45 Acc. 45 66
"~ . dicyclohexyl
_ methane
29 44'-diamino- 45 DTCA 35 45 Acc. 55 49
dicyclohexyl '
methane )
30 13-propane- 45 DTCA 35 45 Acc. 87 12 *
diamine
31 PEI(mw=300) 15 DTCA 33 45 Acxc. 8 15
g 32 PEI(mw=300) 30 DTCA 33 45 Acc. 86 13 *

14



28 4,4'-diam no- 30 DTC A 35 45 Acc. 45 66

di cycl ohexyl nethane 29 4,4'-diam no- 45 DTC A 35 © 45 Acc.
55 49 di cycl ohexyl methane 30 1, 3-propane- 45 DTC A 35
45 Acc. 87 12 * diamne 31 PE (m=300) 15 DTC A
35 45 Acc. 84 15 3&@& IEmN:BOO) 30 DTC A 35
45 Acc. 86 13 = ench Scal e Flotation Tests w.
Vat er W-. ' Hﬂn@ﬁ Seale FlotatiohChedts er % Clarifier
% ating %I water Ol wt Conmpgpigt s 33 [gpfidk
) &B&M@ﬁeﬁ’zﬂ Clarifier 46 pﬁi%mx(BM)ml Commens 7 V213
35 4733 BIARK. 92 - 36 - - - 46 6DTCA 35 45
Unacc. 99 (BHMBS DETA w213 45 45DTCAéc 92 735 45 Acc.
86 13537- N3 am ne- DTCLA BFC M5  Unacc. 383 645 Acc. 91 8
* 38 N3sanDETFA & DA A 35 45 35Acc. 4586 Agc. 87 12 39 -~
N3 am ne87 Njamifhe I5IC ATCA 335 45 45Acc. Ac®l 8 84 * 15 40 PEH
15 DB8 ANjamine 3530 4%CA Acc35 451 Ac8@ 4287 PERR ' 30 . DrC
A 39 343 amind5 45°cC.DTCA86 3513 453 REtd 84 15 45 ~ DITC A
35 450 PHEMC. 817s DAL [8Br] 45 A 9DIC8A. * 35 45
Acc. 40 PEHO 45 [80r] DTCA 385 45TCAAcc. 86 333 45 Acc. 88
11 46 [43rrPEH 4545 [ICAA 35 4£H5 Acg5 87 Acd?. 82 17 47
Qct anol 4 Ngamin® I5NC MTCA 385 45 45Acc. Un¥kc. 990 " 9 48 Cxctanol
30 D45 ANgamine 3530 4HCA Unad%. 96  Agc.49 88t dhol 45 DTC
A 46 3Ngaminé5  43Nad@TCA79 3520 60 Age.CROMN- 1715 DTC A
35 4%7 Odanol o5 DIrClA 3 45 Unacc 90 9 _ _
48 Octanol 3 DICA- 35 45 Unacc 91 8 G
49 Octanol 45 DTCA 35 45 Unacc. 79. 20
50 18-CROWN- 15 DTCA . 35 45 Acc. 9 5

. 16 :

51 18-CROWN- 30 DTCA 35 45 Acc. 94 5
16 -

52 - - DTCA 33 45 Unace. 93 6

Arnox is a registered Trade or Service Mark.



51 18-CROMWN- 30. DIC A 35 45 Acc. 94 5 16 52 -

- DTC A . 35 45 Unacc. 93 6 Arnox is a regitered Trade

or Service Mark. 15 TABLE 111 Bench Scale Flotation Tests w. Water

wt . Floc Ex. Floc Modifier % Clarifier % ppm rating

od. oil Comments 53 Bl ank S - 0 '

64~ 37 54- - prc AABLE m 45 Unacc. 96 3 55

( BHMT) - W13 - h Scalg Flot Te'S'.. 5 56 Et hanol -

45 DTC A 35 . 4&. Wlalmcc 8@t. 11 dfeqe 57  Gpgdedroxyl- 15

DTC A\ Ex3Foc Mddifier %nacClarier %0 hepml mtinge £B @il Hy domments 30 -

DTC A 53 3Blank 45 -Unacc. 91 8 hefyl anine % SHrfonanine 30

DIC A 54 35 45  -UnackTCB4 1 MPA- BBc60 %Surd onani ne 45

DTC A 55 3¥BHMT)5 -UnacW2131 356 MAPA- M8 61 “4Nectiol 25-7 15

DIC A 56 3Fthanoks  46nackTC43  73p 6245 Nedér@Fc 2887 Ho DTC A

35 45 © Unaémme, o 72 63 Neodol 91-2. §§ A 35 = 45.

Unacc. 64 5%7géivdmdo|1591 BTG A3Q 35DTC4§L\ “Unace 1"45 Unacc. 31.

97 65 Neodol 9 9’2’5‘“&!59 DTC A Unacc 78 66

Neodol 91-6 5 aggx,\leA 30 DIC4s 32?5 45 Ung‘é’&‘ [}? & 67 Neodol 91-6

30 DTCA 5 ac 87 doI 91 6 45 DTC

A 3559 5 »3537"6‘86 3‘?’“EJEL 6%5 Né%doll?'?f lz;k_ggso DIC A

35 45 odol 1- 8,45 T A 35 45
5

Unacc. 35 ’f° BN F%&ﬁw S%DTC45 U“““Pgl 25 Acc. 74

25

Neodol 257 15 DTCA 33 45  Unacc. 43

, 62 Neodol 257 30 DTCA 35 .45 Unacc. 42 72
L 63 'Neodol 91-25 15 DTCA 35 45 Unacc. 64 37
64 Neodol 91-25 30 DTCA 35 45 Unacc. 31 97
65 Neodol 91-25 45 DTCA 35 45 Unace. 39 78
"66 Neodol 916 15 DTC A 35 45 Unacc. 47 63
67 Neodol 91-6 30 DTCA 33 45 Unacc. 35 &7
68 Neodol 91-6 45 DTCA 35 45 Unacc. 37 83
69 Neodol 918 30 DTICA 35 45 Unacc. 42 72
70 Neodol 91-8 45 DTCA - 35 45 Unace. 35 87
71 PluronicF-33 15 DTCA 35 45 Acc. 74 25
72 PluronicF-38 30 DTCA 35 45 Acc. 88 11
73 Pluronicl43 15 DTCA 35 45 Unace. 60 42
74 PluronicL-43 30 DTCA 35 45 Unacc. 65 36
75 PluronicL43 45 DTCA -~ 35 45 Unace. 53 52
76 PluronicP-85 15 DTCA = 35 45 Acc. 57 46
77 Pluronic F-88 15 DTCA 35 45 Acc. 81 17
Pluronic is a registered Trade or Service Mark.
TABLE IV
: 5 Bench Scale Flotation Test
: Ex. Floc Modifier .% . Clarifier %  ppm. rating %I oil Comments
78 - - DTCB 35 45 Acc. 82 17
79 - - DTCC 35 45 Acc. 82 17
80 BHMT 15 DTCB 35 45 Acc. 87 12 *
Bottoms _
81 - - DTCD 35 45 - Unacc. 93 6
82 BHMT 15 DTCD 35 45 Acc. 91 8
Bottoms
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72 Pluronic F-38 30 DTC A 35 45 Acc. 88 11 * 73

Pl uronic L-43 15 DTC A 35 45 Unacc. 60 42 74 Pluronic
L-43 30 DTC A 35 45 Unacc. 65 36 75 Pluronic L-43 45
DTC A 35 45 Unacc. 53 52 76 Pluronic P-85 15 DTC A

i(S:c 42 AThat the floc HpdiflersFoUaHSiivent®én db> in fab¥ Gnfbrove the3° 45

17 Plyronic is a registered Trade or, Service Mark. TABLE |V
Bench Scép‘é I3Rg :”&F% . ei\iﬁon?vﬁ@ccmﬁﬁvﬂmnsﬁi‘# testscanbearifjer
‘;/05 4Sseembfy Itgmﬁﬁ'izng @lhd:eL ;esx%ﬁi?ﬁkﬁmiﬂe 2-which uses no él%c modifi"erf}?)gj 45

N C : = = .

aoe. owith 8 reqyids pxablpted 5- 7, qud Exapyples; 14-32 whickemplpy oo g7-
12 5 * vaviousrflodimodifiers. Contrast also Exambipie 85 which us¥d no flé&c ~ Unacc. 93
6 82 B se0 : ' - . : 1 . ot t ons
1% e i e 4o o o 0510 e b
floc ratflag medifiars Gomipare alsoothe' rasults ftExampleds4 whichiuses 06 can be
seen by &RARAES - t.S gy i _ I hEier,
with the res I{gﬂ%ﬁ g%p%s&S%rﬁgn% Eﬁ'aﬂ %‘@Lmﬁ&‘ﬁ?ﬁﬁ _err_pl of/!bES
vari ous PRSI eacl of the Examplgs noted aReve BEC,4) was ezepioyedasoc
nmodil0 erthe whatdrxdagifiep. 34 and 36 through 46 and 50-51 which use various

fl di fi ergy:,C0 I'sg_th | ¢ ' 54 whi ch. fl
modi 101w - IIHL FPBEe e Eamplh FB st DC AL e WAt AR oo use 11 oc

modi f i ersotel thaeachero BHMT bottomisewere eatploped as H6c Anodifiembeested as 10
ol ar 11 on Exirplq f0ndf i A5 Fiig ?sﬁ%%%ﬁa?‘%\;é%@%?ﬁ oc modifi6r
t her et o transmittance ingreased and-tlie oil and grepsecontendidecreasediCampatet he o/
trangm (4136 Exati1es 87 G wHite Bo'th H3d PPETS a6 b Whted LB No COMMPAr €

floc modifier was employed in Example 81 and the floc was unacceptable.

However, BHMT bottoms were employed as a floc modifier in Example 82

and the floc was acceptable. - . - S

The composition which includes the floc modifiers of the
20 invention and which is used in the method of the invention may contain

other additives, such as hydrogen sulfide (H>S) scavengers, scale and

corrosion inhibitors, anti-oxidants, demulsifiers or the like. These other

materials may be added in relative quantities to control the secondary

properties so desired. ' |

30 .
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15 al so Exanples 81 and 82 where both used DIC D as the water clarifier. No
floc nodifier .was enployed in Exanple 81 and the fl oc was unaccept abl e.
However, BHMI bottons were enployed as a floc nodifier in Exanple 82 and
the floc was acceptable. The conposition which includes the floc nodifiers
of the 20 invention and which is use@GLOSERARY®et hod” of the invention nmay
contain other additives, such as hydrogen sultide (H2S) scavengers, scale
and corrosion inhibitors, anti-oxidants, denulsifiers or the |ike. These

ot her nateri AEEAmay be addedmino ethartplantmm es to control the .

Z%nggﬂ] etﬁaw Pa%i-%zo des?\‘féﬂgﬁéﬁbﬁi’e %ﬁ%ﬁ%&%ﬁ% a?re descri bi ng

an i mpur (bottems) snw;ces@ﬁmnoeﬁwr}pmmepu per a2| ne.

i)

Arnox[err] 9% x® gogaker Pghi, rfaﬂsﬁﬁmem@?énmcam:g aemﬁs
et,hoxyl at ed nonyl phenol forrru a_ wel_ght anox err Baker
Per f or mance Chenmical s, | nc. et—h‘?i@'éafﬁér@#ﬂp !‘ﬁb ﬂ‘hé%l formul a

FLQQF = 470Arﬂ8x| h® i oy Baker Peﬁo?ﬁhaéém&ﬂc&mt JHhel &EH@Q\aﬂle‘foDACH

, 4- di am nocycl ohexane. etri.am ne

Di t hi ocarbamate. DTC A ethoxylﬁeflrﬁumﬂpgtgﬂél fmﬂ%&*’? heq%act i on of
BHI\/E W t]me15BHMT g B:s(ﬁeﬂﬂMethrlﬂu&)trMmme. DTE: B I f

Di t hi ocar ba int eac e HH wit 2eqU|vaentso
Cs2. DIC C nﬁlﬁ)}\&ﬁ?D t hi o?%ﬂ %8?4%%% the reaction of AEEA with 3
equi val ent s DET@s2. 20 DTCDtethylenetnamule hi ocarbamate formed in the
reaction of phggaco Chem cal mHykebdaniglecr 1 T-403 amne with 3. equivalents

. DTC A Dithiocarbamate formed in the reaction of BHMT with
~ 15 | 3 equivalents of CS;.
 DTICB Dithiocarbamate formed in the reaction of Amine HH
with 2 equivalents of CS.
DTCC Dithiocarbamate formed in the reaction of AEEA with
3 equivalents of CSp.

20 DICD  Dithiocarbamate formed in the reaction of Texaco
Chemical’s Jeffamine® T-403 amine with 3 equivalents
of CS;. -

EDA Ethylenediamine. .
Jeffamine® D-400 Texaco Chemical Co. trade name for a polyoxypropyl-

25 " ene diamine having a molecular weight of about 400
[CAS No. 9046-10-0].

N Jeffamine D-2000 Texaco Chemical Co. trade name for a polyoxypropyl-

ene diamine having a molecular weight of about 2000
[CAS No. 9046-10-0]. |
30 Jeffamine ED-600 Texaco Chemical Co. trade name for a 600 molecular
| weight aliphatic primary diamine derived from
propylene oxide-capped polyethylene glycol.
¢ Jeffamine M-600 Texaco Chemical Co. trade name for a 600 molecular
weight aliphatic primary amine derived from an

18



of [err]. EDA Et hyl enedi am ne. Jeffami ne[err]~ D400 Texaco
Chem cal Co. trade nanme for a pol yoxypropyl- 25 ene

di am ne having a nol ecul ar wei ght of about 400 [ CAS No. 9046-10- 0].

Jeffam ne D-2000 Texaco Chemical Co. trade nane for a pol yoxypropyl- ene.
di am ne having a nol ecul ar wei ght of about 2000 [ CAS No. 9046-10-0]. 30
Jef f ani ne ED- 600 Texacoemgdanemda/pmp&d@mamefpolymmmmou| ar wei ght
- aliphatic primaty di am d from propyl ene oxi de-capped pol yet hyl ene

glycol . 00 exa - trade nang fo 6Q0 | ecul ar
wei ght afe%%’ﬁecnﬁk%gﬂl gie&"f meanﬁme fer p,1000x qg%ggpyr ene_
oxi de pol yner [ CAS No. mgﬂfﬂﬁ ﬁhuc ﬁﬁ;‘a hrmme]a%,g'@m ﬁhe(T cal d f ,
tradg nane for a 1000 mpl,eGul ar Faht “alki at rJ erive rom
5 e ol R opiete @ eoﬁ?lam%@&%ﬁ PCaS No. .

an 5
70914-41-9]. Jeffam ne Wlalfexaco Chem cal . trade nane for a 440 *

(1 ot et ihidte 12 p“a‘fkga%%&ﬁgéfgﬁ"h%?e“ﬁ%% 4 Bliaaig * °C

?I:lle;nmCﬁL gg.r . f/ (ra gdfGr gﬁ]ngweoghhahgg%?ummmm%?tdmvm&om pr |I rra; ZO
W tﬂh?é b%fro%?\ I@K? 51

FC):QF c;l z‘@ tra,(I:I,%oBage o Ch Oc Cf:zijra enamer}o;\@ ceri n- base

MAGNACLEAR[ err] Baker PWéigh V\ggaﬁb h'iahﬁnetdéﬁ'ﬁd‘%f or V\213
t he conbi nation floc nodifter/ 1 larifrer of- US. Pat. No. 4, 855, 060.

N3 Ani ne ~ BASF t r RERPOHIated BlyieriBe, i noet hyl ) -1, 3- 20
pr opanedjeffammine T-5000 Texaco Chemlcal Co. trade name for a 5000 molecular

| weight glycerm-based polyoxypropylene triamine [CAS
15 ~ No. 64852-22-8].
MAGNACLEAR® Baker Performance Chemlcals Inc. trade name for
w213 the combmatxon floc modxfier/ water clarifier of U.S.
' Pat. No. 4,855, 060. '
N3 Amine BASF trade name for N-(2-axmnoethyl)~1,3-
20 propanedxamme _
N4 Amine BASF trade name for N, N'-bzs-(3-anunopropyl)-
ethylenediamine.
Neodol® 25-3 Shell Chemical Co. trade name for a 336 molecular
: ' welght ethoxylated linear alcohol in the C12 to Cy5
25 | range. —
Neodol 25-7 Shell Chemical Co. trade name for a 522 molecular NS
wexght ethoxylated lmear alcohol in the Cy2 to Ci5 |
: range.
Neodol 25-9 Shell Chemical Co. trade name for a 610 molecular.
30 ' welght ethoxylated linear alcohol in the C12 to Ci5
: ~ range.
Neodol 25-12  Shell Chemical Co. trade name for a 729 molecular
' | welght ethoxylated linear alcohol in the C12 to Cy5
range. |

_T._C._l

-
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N4 Am ne BASF trade nane for N, N -bis-(3-am nopropyl)-

et hyl enedi am ne. Neodol [err] 25-3 Shell Chem cal Co. trade nanme for. a
336 nol ecul ar wei ght ethoxylated |inear alcohol in the [err] 25

range. Neodol 25-7 Shel |l Chemical Co. trade nane for a 522 nol ecul ar

wei ght et hox“at ed linear alcohol in the [err] rangé. Neodol 25-9 Shel |
_Cheni cal eadn] Ha2S5 f or ShefiChemical Car trade name for a 282 moleculaki ght

et hoxyl ated |inear alcohol 'Wel%lg e&ﬁ?ﬁ}lafeﬁ‘ﬁﬁeamaﬁbl #PtHe’Cg to B! |

Chem cal Co. trade nane for - cul ar wei ght et hoxyl at ed | i near
al cohol {n the [err] range. T8Dge Neodol 91-2.5  Shell Chemical Co. trade "
name for "a 2§egdulggmMbar Weighell €hémiyalaCodtradeatame forad25 moléoularer r |

range. Nepdol 91-6 Shel | Che eﬁﬁ ;f:ﬂ ﬁﬁ a$ I.:P ES ecul ar 5

: t
wei ght etthoxyl ated |inear al étﬂ‘g ? gﬁg@ {{bgbeo J - Shel |
Chem cal Co. trade nanme for rangé9 nol ecul ar wei ght ethoxyl ated |inear
al cohol in t ange. W%'pe. PEI
Pol yet hyl ene|&r?71eér1e 'éronl C[Sé} Bﬁ%calb%z&,sgafle ‘{(Dﬁﬂgahn& for d: :
copol ymer of ethyl ene oxi de wieight ethoxy rearalcohehin theGedeiCia 4750,
Pl uronic F-88 BASF trade for a block copol yner of ethylene 15

i

oxi de w p | ene oxi de, mul.a wei ght - 11, 250. Pluronic L-31 BASF
trade nahe f bl ock copol )ﬂﬂ;‘ﬁem}’l@!‘ﬁ EXAVIRG de with propyl ene oxi de;

formul a wei gﬂlm— 1055. Pl ur (Fblyethﬂénelmméilz trade nane for a bl ock
copolymer  of ﬁm mc&eF-38 BASF trade name for a block copolymer of ethylene
: oxide with propylene oxide, formula weight ~ 4750.
W, Pluronic F-88 BASF trade name for a block copolymer of ethylene
15 oxide with propylene oxide, formula weight = 11,250.
Pluronic L-31 BASF trade name for a block copolymer of ethylene
oxide with propylene oxide, formula weight = 1055.
Pluronic L-43 BASF trade name for a block copolymer of ethylene
| oxide with propylene oxide, formula weight = 1714.
20 Pluronic L-61  BASF trade name for a block copolymer of ethylene
~ oxide with propylene oxide, formula weight = 1944.
Pluronic L-72 BASF trade name for a block copolymer of ethylene
oxide with propylene oxide, formula weight = 2562.
Pluronic L-81 - BASF trade name for a block copolymer of ethylene
25 oxide with propylene oxide, formula weight =~ 2500.
Pluronic P-85 BASF trade name for a block copolymer of ethylene
oxide with propylene oxide, formula weight = 4500.
Surfonamine® = Texaco Chemical Co. trade name for a primary amine

MNPA-380 derived from a nonylphenol ethoxylate, formula
30 weight = 380. | |
Surfonamine " Texaco Chemical Co. trade name for a primary amine
. MNPA-750 derived from a nonylphenol ethoxylate
TETA Trxethylenetetramme
TREN W. R. Grace trade name for tris-(2-aminoethyl)amine.

35
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oxide with propyl ene oxide, fornula weight - 1714. 20 Plaronic L-61
hame for a bl ock copolymer of ethylene oxide with propylene

ht - 1944. Pluronic L-72 BASF trade nane for a bl ock
ﬂ m\m ne oxide with propyl ene oxide, fornula weight = 2562.
u* s BASF trade nane f?flaﬁn?' ock cobol ymer of ethyl ene 25

OXI de vmth propyl ene oxi de; fornul &%werght = 2500. Pluronic P-85 BASF
trade nane for a bl ock copol ymer of ethyl ene oxide wi th propyl ene oxide,

formil a wel efdint 4500. Surfonami ne[err] Texaco Chem cal Co. trade nane
for a primary am ne MNPA-380 : der| ved froma nonyl phenol et hoHI at e,
formula 30 - wei ght 380.- Sur fonam ne Texaco Chem cal

Co. tradg nang Wﬂfer&l&‘iﬁ@ﬁ&n@sf@oma BEous systeftts hioh  rom 2

nonyl phenol et ETA, . . Iriethylenetetram TREN ,
adéxﬁﬁh@r% RTISEiCS COMPLFNGiet hyl ) ami ne: 35 20 * ¢ L Mg

CI ai ra;wuteﬁbhriﬁeﬂoom seleetedrfrénethe:grmtp consistifgrofaqueous
systems having i np dﬁ@(gb%a{,#%ﬁ f%a ‘eristics conprising: a water clarifier
conponent sel ecte Uéﬂ onsi sting of dithiocarbamtes; and a
floc nodifiera ﬂonpnndxﬁersmmponmtselacte gnu the goowp <onsisting ofri nes,
al cohol s, am noal c&gﬂ% al 1§ %w @ Sthéfscohd lﬁP&u ogenat ed

ar | 0

adduct s thereof 2 )0SI t] on claim | where the
proportion of wat eﬂ‘%’?@fvlﬂﬂﬂehﬂ%ﬁm r ¥€f. t han about 5 wt.% and

where the proportion of floc nodifier corrponent S Iess t han about 60 w. %
based on, t he ter cl f erc Qsi tio ter C|alfl
conposi ton water 9‘??‘5”“0} WE?’@ B‘qu nponent -
ranges fwater dmuﬁeﬁeontpo%ehf) issgreaterthast about 5 wt.%, and where the ‘o
proportion of floc modifier component is less than about 60 wt.%, based
on the water clanﬁer composition..

3.  The water ciar_ifier composition of claim 1 where the proportion of
water clarifier component ranges from about 20 wt.% to about 70 wt.%,
and where the proportion of floc modifier component ranges from about
10 wt.% to about 50 wt.%, besed on ._the_wate_r clarifier composiﬁon.

4. The water clanfier composmon of clalm 1 where the floc modifier

component is selected from the group consisting of amines, alcohols,

aminoalcohols, ethers and mixtures thereof, having at least one ~(CHo)-

group where j ranges from 1 to 8, and halogenated adduete thereof. w

5.  The water clarifier composition of claim 1 where the water clarifier
component is a salt of a dithiocarbamate selected from the group
consisting of alkali metal, alkali earth metal, ammonium and amine salts
thereof, and mixtures thereof.

6. A water clarifiei' composition for equeous systems having
improved floc characteristics comprising: |

2



and where the propbsrtion of f}) m |Eﬁ) onent ranges from about 10

wt.%to about 50 wt.9% based I fier conposition. 4. The
water clarifier conposition o er e he floc nodifier conmponent is
selected fromthe group consisti ng of am nes, al cohols, am noal cohol s,

et hers and m xtur eswatmerebfrlfmwbq@camt m&écuydefrlicﬁf Ehe @rowp coRSiRihg laNges

from1l to 8, and hal oggg\ﬁr;i%ga guedss Lhereof. oS. The water clarifier
conposition of claim1l ere the wat'er clarlfler conponent is a salt of a

di t hi ocarbamat e sel piek GhiFieP Qyiplien Lk kaI |
earth nmetal , ammoni um and g?n ne sai?%ég ereo?ﬁtg&% i?{ Fﬁ%érséoa?
water clarifier composTinoRleoplh e&ma&mmwmwmm he$ the

characteristics conprifimigEe: 21 a water clarifier conponent select ed from
t he group consisting of dithiocarbanmates; -and.a floe nodifier conpoent

sel ected fromthe group consisti né[@"aﬁ@%"'g)hgohol s, am noal cohol s,
ethers and m xtures thereof where the conponent has the f or mul ae: [err]
where X and Z are independently [err], -OH or -H Yis -0-, -NH, [err] or.

- [err] a ranges from ZvheretX ahdrzagesndé -@Hoa-,-m msi-m-

Lore] Lerr] where 7 Té‘f&?m&ii‘éﬁaﬁ@e&ﬁ%&h@ﬂﬁl SR o0

al kyl aryl hydrocarbon ﬂ[éﬁ:Hz);mj[(@Hg)m(]Jr,asangbafmmzaaﬁbbmangemﬁmnmemd j

QOIS L0 R g e o 8 15 e

that b and ¢ cannot both be zero;

- CH, CH,
. _ S - - '
FI(OCH2 CHz)d (OCHZCH)i (OCH 2CH2) i (OCH 2C:HZ) p(-—OH) 19 .'

where Z is defined above, R is -H or an alkyl, aryl or alkylaryl

hydrocarbon chain containing less than 19 carbon atoms, 4

and j independently range from 0 to 102, i ranges from 0 to 39

and pisQor 1; | | |
'N[(CH,) 2

where Z._and a are defined as above;
‘\_/ - ' . | Z1-;:o (CHz)p[(Cus)x] p+i

where Jé, Zand p are defined as above; and

(CH,),

a |

. Y
” | Ny

o — G




e i it i e e

where x, Z and p are defined as above; and [err] [err] “where Qis -0-,
-NH or [err], g ranges ﬂlmuw “llﬁull Y, Z, a and n are defined as
above. 7. The water cl on of claim®6 where the proportion
of water clarifier conponént®is gl Peafer than about 5 wt.% and where the
proportion of floc nodifier component is |ess than about 60 wt.% based on
the water clarifier,conmositjo r clarifier corrp ition of
claim 6 where the WHSERIQIS o&#ﬁﬂf@@ﬁfﬁh%@%ﬁ e Ltyt4 1 r om about
20 wt % t o about 70and Y/Z,arwhd\hare defined apabdveon of floc nodifier—
conponent ranges from- about 10 wt. % to about 50 wt.% based on the*Water .

clarifier conposition. 9. The water- clarifi-er conposition of claimb6 R
where tlk watthe water ﬂaxﬁermngsmomoﬁchm\wwha mpurbumfe sel ected

ar ne. o Riet Harifile %?%ﬁﬁifsa b, BT pbodt 5 e, Ak where e 21TV (T BN
aqueous Prppoetieniof nwd;ﬁer:mmpqmnaxqalass|tbmmbout|&0cw1tm,tmedyst em

conpri S'digﬂié‘%ﬁéf‘@?rfﬁer &ﬁﬂg the systemwith an effective water.
clarifying anpunt of a conpo |t|on havi ng present therein a -

di t hi ocarbamate; including in the conposition an effectlve armunt of a floc
nodi fi erg.sel émsdva‘tét)ﬁléiﬁtrgédw ﬁﬁbﬁléﬂdﬁﬁn@ wherégthe

am noal cohol s, efhers, and. e0f an @ hal qge e duct S
t her eof : Waleq ?ra?‘m‘ E oé %P‘FEZQ H&‘d% % &0% icient tine
to eff eamd/atherelthel monpftﬁm madifiet cpntphmm ngles frgmodboutat i c fl oc.

(1:I1ar i fi :‘ﬁ %% 8&8{# Sb%\'/%gﬁf#'? ‘p{%@ﬁgﬁﬁ%&p%s S, Ively

9.  The water clarifier composition of _claxm 6 where the water clarifier
component is a salt of a dithiocarbamate selected from the group
consisting of alkali metal, alkali earth metal, ammonium and amine salts
thereof, and mixtures thereof. : |
10. A method of clarifying an aqueous system without production of a
problematic floc in the system, comprising the steps of:
contacting the system with an effective water clarifying amount of a
composition having present therein a dithiocarbamate;
including in the composition an effective amount of a floc modifier
selected from the group consisting of amines, ‘alcohols,
aminoalcohols, ethers, and mixtures thereof, and W/

halogenated adducts thereof; and o

maintaining the. composition in the system for sufficient time-to-— =
effectively clarify the system without productionof a
problematic floc. |

11.  The method of claim 10 where after thg system is effectively
clarified, the floc is removed therefrom.



12. The nmethod of €laim 10 where the proport clarlfler
conponent is greater than about 5 wt.% ﬁ&& m portion of floc
nodi fi er conponent is |l ess, than about 60 *the water clarifier
conposi tion. The met hod of claim 10 where the proportion of water

clarifier corpone t % wher e
the proporti g% of oc noa‘?r"?%;g‘g'mg vxﬁ%{ev\ﬁh t‘&% ggg{ﬁ%ﬁﬁf 7%t 0
about 50 wt . mMROENeRtds greatenthan about Efwe%,mdmdlerecthe proportrdneofrﬂnlcod of
claim 10 whepgodifier ico cmﬁitflé?ésscﬂ’ﬁﬂ t (fwi 1 5h G t‘{;ﬂ ef’ oup

ol's q et‘her S ’é m xtur

consi stit of , am. nes am noal co es thereof,’
hgvi ng at. |e§£¥%ﬁ¥e¢?@ﬂ%ﬁ§%up where | ranges from1 to 8, and hal ogenat ed
adducts thereof. 15. The nethod of cl ai m 10 where the floc nodifier

conponent isq g5€ele ed f t ounds havi n t he fornul ae:
[err] where X and h?‘%@gél?g HBQ”{‘ e P@?QYPO-“I—P water erNH- |
-[err] a rangemponent 2ange§5froh1 aboge20 fwt)%l ) ilﬂ)ﬂﬂmwté%ﬂaﬁd wherecthe

ore] Terr] PEPPRRGmLPE ol tbaifer GREERhel! Plages Bort BB DD i te y “0r

al kyl aryl hyabouhmcwt%hhasentontthemagrl@sﬁememlp@snmx‘mn at oms, d and j

I ndependently range fromO to 102, i ranges fromO to 39 and pis 0 or 1;
24 *C L, M S * where Z and a are defined as above; [err] where x, Z
and p are delfned The methed oam&a:{reﬂﬂ]wpmﬁte floc modifier component is

selected from the group consisting of amines, alcohols, aminoalcohols,
ethers and mixtures thereof, having at least one (CHp)i~ group where j
L ranges from 1 to 8, and halogenated adducts thereof.

15.  The method of claim 10 where the floc modifier component 1s
selected from the group of compounds having the formulae:

| XI(CH,) Y1,(CH ) Z

where X and Z are independently -NHa, -OH or -H; Y is -O-, -NH-,
-NI(CH2)nZ]-, -NHCH,CH,NH-, -CH[(CH2)nZ]- or -CH{CHInZI(CHY)mX]- 2
ranges from 2 to 6, b ranges from 0 to 1400, and ¢, 7 and m independently
range from 0 to 12; except that b and ¢ cannot both be zero;

| i .
R(OCH,CH,) (OCH,CH); (OCH,CH,); (OCH CHZ) (—OH) ,

where Z is defined above, R is -H or an alkyl, aryl or alkylaryl hydrocarbon
chain containing less than 19 carbon atoms, d and j independently range
> from 0 to 102, i ranges from 0 to 39 and pisOor I;

2



[err], q ranges from1l to 177 and Y, Za and n

[err] wher ls -0- -

are defined as above. 16. The water clarifier conposition of*claiml10
where the v\mllmll Mlmumnponent is a salt of a dithiocarbarnate
sel ected fr OMNERBE , isting of alkali nmetal, alkali earth netal,
afmoni um and am ne sal ts tFle_Leof, ')(Z]rae thereof. 17. The water

clarifier conposition according to claim1 Substantially as herein before

.described with reference to the Exanples. 25
eyh ( nmp

ere Z and g are defined as above; : o

Z;p (CHICH I

~r T

where X,Zandp are defined as abo?e; and

_(CH,),

' \(CHz)a/

L Y ) —.q'

o

where Q is -O-, -NH- or -N| [(CH2)nZl- -
» NI » q ranges from 1 to 17, f
n are defined as above, | e maYi R

16.  The water clarifier composition of claim 10 where the water clarifier
component is a salt of a dithiocarbamate selected from the group
consisting of alkali metal, alkali earth metal, ammonium and amine salts
thereof, and mixtures thereof. | | |

17. -The water ciarifier composition according to claim 1 substantially
as herein before described with reference to the Examples.



