m xed Amine Salts of Aromatic Carboxylic Acids This invegth to
the new materials of use in the grinding of. hydraulic ceffent to reduce t he

particles size thereof,
chemi cal

characteristics of the ground cenent.
for exanpl e,

and nore particularly to:the addition of certain

additives 5 to such cements during the grinding thereof -to
I nprove the efficiency of the grinding operation and al so the "pack- set™

In the processing of Portland cenent j
a grinding operation is generally enployed either in the 10

unprocessed or sem processed state to reduce the cenent to relatively snal
particle size. It is desirable in this grinding step to have as efficient
an operation as possible, that is, to reduce the particular mneral to the

desired size using as little energy as possible.

Toward 15 this end, it

is customary to add chenicals known as "grinding aids" during the grlndlng
operation which facilitate the operation either by increasing the rate of
production, or by increasing the fineness of the particles at the sane rate
of production, w thout having adverse 20 effects on the properties of

t he ground product.
exposes fresh or

Cl eavage of the cenent particles during grinding
nascent. surfacgaxaﬁich have hi gh energy. The surface

forces of the gro'-bﬂﬁn@ﬁél@se%% knt%’ §gg§8§5|}g]eﬁ§%_éer grinding and can

| ead to conpaction or
reduced. CEnent Fﬂﬁﬂd(idﬂédﬂﬁﬂﬁ Q@WB%%%e@ob¥h¥'Qé@thggarfa?f when

transport

er _car, ofteg nggome semril
S

Bty if they are not

not flow until

consi der ab e‘ﬁ%éﬁh NERF ot ERuAﬁﬁIFEBgFBSbF%ak up the conpaction

It

i s dededise t3® particles size thereof, and more
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particularly to the addition of certain chemical additives
to such cements during the grinding thereof to improve the
efficiency of the grinding operation and also the "pack-

set"” characteristics of the ground cement.

In the processing of Portland cement for example,
a2 grinding operation is generally employed either in the
unprocessed or semiprocessed state to reduce the cement
to reldtively small particle size. It is desirable in
this grinding step to have as efficient an operation as
possible, that is, to reduce the particular mineral to the
desired size using as little energy as possible. Toward
this end, it is custdmary to add chemicals known as
"grinding aids" during the grinding operation which
facilitate the operation either by increasing the rate of
production, or by increasing the fineness of the particles
at the same rate of production, without having adverse

.effects on the properties of the ground product.

Cleavage of the cement particles during grinding.
exposes fresh or nascent surfaces which have high energy.

The surface forces of the ground particles persist for
some time after grinding and can lead to compaction or
"pack-set" and/or poor fluidity if they are not reduced.
Cement particles when compacted by vibration, e.g. when
trénsported in a hopper car often become semirigid and
will not flow until considerable mechanical effort has

been applied to break up the compaction.

It is desirable

r\



2 therefore LT the "grrndrng aid" also acts to reduce this tendency to
conpact_ or "pack-set". Many chenicals and em cal m xtur-es have been
suggested for use as grinding ai ds and pack-set inhibitors 5 for hydraulic
‘cenents such as Portland cenent. Exanples of such chenicals which have been
sutcessfully comercially applied include triethanolam ne salts of acetic

agid (U S. Patent 3,329,517 to Serafrn% and tri et hanol am ne salts of phenol
(US. Patent 3, 6-heyeforg d¢&r shen)grinding 1aid" (alsqactH tmminedune rthis

alryL benzenedsu&@h@@P@yadecaﬂga&Eeoﬁr ehicosaen ne salt of dodgcy} benzene
sul phonic acid in partic ve, be S ri.n ai ds _for
cements (Japanese Patent Wﬁgg ?gflfiﬁ%f%nﬁngél ’?Fiaf)"% rfﬁgh VEnBefn
Nakano). 15 suggestied forsuae aaverrimung aiﬂaseabdrwh—lsetdrindﬁb&rtprs

that-an excelg entgqgl 'h%':cQQﬁbdcéﬂeﬁ@E &5& L @é':de?:tce”i‘&%ﬁlgiggh as
Portland cement is an-amne salf mxture orne y reactrng an am a

mi xture of aromatfc sB&PbG??P?Eaﬁﬁrmi%t%ﬂ%(P%‘ E - 1y gommgredaddy
for 20 the synt h@@ll&eﬁf mbuhaérerwtu&mmnine Eﬂw eﬁelaeetqf: a&eh

m xtures in the t,a round
cenent to conpacgbgg'"gggggg Eigrggjt?% gﬁérgpiﬁ Fﬁ?& Bion is
that the acid re&@ﬂ&ﬁtOfapbeooleﬁUa$sdPatﬂntuﬁxﬁﬂ%mi%ﬁomonﬁerzsipénr]Alsoan
i mpure bypragdict ¢ak aset ber aﬁ@ﬂgegsieé J¥ ABSA. bEMZ e @%'1 ?&ésa iat he

werd Terr] and eh8 Hhendigbhane t“e%m%iﬁé?ﬂfm%ﬁu g%eam selghonic -
m xture. 30 acid TIhepartpeslarihaye bden tsuygestedniasi arending anakude

Y s econdagy,aplnbRth! $5dpdhd Ll ¥d et MY FAZ1208 RS 7837 4R0°LST 20! Y
H. Miyairi and M. Nakano).

15 The present invention is based upon the discovery
that an excellent grinding aid in the arindince of ‘hvdraulic
cements such as Portland cement is an amine salt mixture
formed by reacting an amine with a mixture of aromatic
carboxylic acids obtained as a byproduct in a process for

20 the synthesis of phthalic anhydride. The presence of
such mixtures in the ground éement also acts to inhibit
the tendency'of ground cement to compaét or "pack-set".

A particulér advantage of the invention is that
the acid reactant, and often also the amine component,

25 paeruaken impure byproduct of another commercial process.

The grinding aids of the invention are prepared
by mixing theLaromatic gx=eoup—centaiming carboxylic acid

pempenenﬁnegguﬁ?e amine to obtain an essentially neutral
. amine salg&
30 The amines employed in the present invention include
primary, secondary and tertiary aliphatic or aromatic

amines and preferably alkanolamines, as well as mixtures



3 of such. - Useful am nes nmay be represented by the fornulae: [err],.

wherein [err] is hydrogen, an al kyl, alkanol, alkaryl or aryl radical;,

[err] is
hydr oxyl ,

pyrrolyl,
hydr ogen,

hydr ogen

carbon group, nore preferab

hydrogen, alkyl or al kanol radical; 10 [err] is hydrogen,

al kyl, al kanol or aryl radical; R4Nis pyrrolidinyl, pycrolinyl, s

nor phol i nyl, piperdinyg, or piperazinyl radical and Ris

al kyl, or alkanol radical. The term"aryl" as used hereinis
i nt ended ©of suchr t oUsefndnginines mantbg| repretented dyokher nore of the

P

N

Foemmiae :t he aryl radical may be replaced by a substituent group
such as a nitro; halogen, prgferably chlorine, alkyl, preferably a 1 to 5

methyl ; aryl, amino and al koxy, preferably a
1 to 5 carbon al koxy group. |In addition, 20 pyridazine, pyrimdine and

pyridige and such Synpﬁmnds-mbqﬁéin one or nore. hydrogen atons are replaced

wi t h hydrogen, hydroxy or alkyl radicals are also useful in preparing
additives within the scope of _the preaht invention. The heterocyclic
groups'nentioned'prvegfﬂS—fn$ nstance in the definition of

are i ntended

to include,the sugstitugeg radi cal s i are knawn tqﬁthﬁ_art,-e.g.
N-net hyl mSPSRSEPNE, ARdPYSTP9eRHi 3R] 5 DIRAFEL Rharticul arly
.preferredazyineadﬁqpbmeag isrhydzegemg alkyl tdwe akkannl cagdeal-;cont ai ni ng

car boxylgl §3agkInglrblef, CRYERaATE, A1 ¥ SuAInd]od WY AR T esi due

product degi vV m nes such as

that descRi Bedsi RYEFQLigiREYy NETRLANN] 5 PYRLP FRrPhRd 1Y dist i ve is

mret cl al™ processes to produce a

derived fpapetlenytsi dyepopérazimlyl nradiyul iand ®-hanwhydregen,The resi due

ool oyed PINTEa RESFLHEPH FET [T Hile UnghPlaafi b Haddn 2K &€
react i onsheseiheianinphengedstorrefer to a phenyl_or_naphthyl radical.
15

-be replaced by a substituentigroup such as a nitro; halogen,

enpl oyed

20

One or more of the hydrogen atoms on the aryl radical may

preferably chlo:iné, alkyl, preferably a 1 to 5 carbon
group, more preferably methyl; aryl, amino and alkoxy,'
preferably a 1 to 5 carbon alkoxy group. In addition,
pyridazine, pyrimidine and pyridine and such_compounds
wherein one or more hydrogen atoms are replaced with
hydrogen, hydroxy or alkyl radicals are also useful in
preparing additives within the scope of the present
invention. The heterocyclic groups mentioned above, -

25 for instance in the definition of R! are intended to include

30

35

the substituted radicals which are known to the art, e.g.
N-methylmorpholine, andl46(26aminoethoxy)ethylmorphdline.
" A particularly preferred amine component for
reacting with the aromatic group-containing carboxylic acid
to produce the additives of the invention is a residue
product derived from commercial processes to produce
alkanolamines such as that described in U.S. Patent No.
3,329,517 to Dodson. The additive is derived from the
residue obtained in preparing ethanoclamines. The residue
product may be derived from a number of well known methods
which are employed to synthesise ethanolamines. It may
be obtained from such reactions as the ammonolysis or
amination of ethylene oxide, the reduction of nitro



am nation.of ethylene oxide, the reduction of nitro 4 al cohol s, the
reductien of amino al dehydes, ketones and esters, and the reaction of

hdl ohydrins wi th,amonia or ami nes. The exact conposition of the residue
pr'aduct varies within certain limts, and incl ddes one or nore 5 nono-, di-,
or triethanol am nes, preferably between 40 to 85% by vol une

t rket hanol am ne. In general the residue product is predom nantly
triethanolamne and is referred to below as a triethanolam ne m xture. A
specific residue product which is enployed in a particularly 10 preferred

-enbodi ment of thi g1-6M608] Ofhe Sredul f O=a1adhs nd
triethanolamne which is gv il.a éﬁ¥§%§%?E?agﬁﬁiaﬁédﬁg¥d?ﬁé 8F?%ﬁfn%nd

bl

chenical and physPEEETHr oPRA (FR& - repqtdom, o 8ydrins with ammonpa sy, by
vol une 15 Equi val aminegi giThe .exact .compbddtiionlof the! r@sydadi pLoduct . - -
..... 6.2 to 7.0 : -~ Vimdte anmd $dmPd t. nexinmum
Density ........ "G8: 08 Wl Bl certain Jipits §“ﬁ’hég°§i§/§¥ﬁ\3§9ﬁ Q' MIFe
conponent for Pea®PRen,vRith, (9% thiiethancd amingsecprafenabilyi betweenor di ng
to the invention ig tbags59xyiverinie Q'Fi%t@x‘énoiaﬂ&ﬁﬂ‘éc?Ih”gEHE??{.]tC%ﬁ%

al ene,

Pypi cai Ty in Che BPEENE Botneud 4 Bredepinnpray, tolnkfanphanthe rarhcls | nal
stages of such pruvefesred thoabowas antriethanoclaminé wiktdréo aa
distillation stepshoubffle FESMRS pr¥iduct which is employed in a particularly
10 preferred embodiment of this invention is a mixture of
mono-, di-, and triethanolamine which is available
commercially and has the following chemical and physical
properties: | o
Triethanolamine ...........45 to 55% by volume
15 Equivalent weight..........129 to 139
Tertiary amine ....ccc004..6.2 to 7.0 meq/gm
Water..icceeeeoveescceceseesl.5¢% by wgt. maximum
Densityecccsscoessasseseessd. 49 1lbs./qgal



10 the highly pure anhydride product. °~ A by-product produced fr-om such
distillation, sonetines referred to in the industry as "phthalic |ites"
conprises a nmixture of benzoic acPd and phthalic anhydride. This by- producb'

because of its inpurity has limted usage.. Also, its 15 toxicity makes ~\o
its disposal conplicated. It has been found that such by-product, after . _
treatment to convert the phthalic anhydride to the acid, is an ideal @
material to react with am ne to produce the grinding acid additive of the
i nventi on. Thep pgggggkyhicecoggghcalég Sghéﬂ @il able, and its use in
hydraul i c cement erein 1t is ultimately encased (in concretes, etc), is

an envi r §areneactioy with rthe é’!ﬁfiﬁﬁ)ﬁ produsee dher addisinespr oduct is
obt ai nedabeepaind ees!ste kinvertidinl i & hatb obitadbled ffrrem @odl-tar, and thus

many Qf the_prob]ens asso ed 25 with _chenigals dependent upon
petro euﬁ¥?€$ Ct hif CAPTY éﬁl&ﬁ?%ﬁ%?%ﬁuﬁ°d§5 %?ﬁ %ﬁﬁﬁéﬁ Cc lites”

by- pr oduabhydxide ebysthe m:eiﬂa#drorbaf |nfap|hthnd|epal.l typdepdilyed of a m xture
of benzoig Hifa9%@ac i ong,,30 of each of
such ing redlenﬁg |nlaﬂ% nlxture can varf ti:ﬁg’e ¢ %nB ??§%199§? 1:99

benzoi ¢ Eb?df-'{-%ajar#lW?%e"f I§“%§%§sﬁ§un&hﬁe9ﬁi§9[té°f‘op€8§9€ﬁ t he
anhydri desi subjéctea pwoulcaisaltmm GtRp &bwh&dee&ebboexw b the amine to

Convenpekhe ol 32& 3 regitidiias, B Eﬂ«s Toti B0 EN BROERE an ne. whi oh | eads
to produpredumcérftnmeSugh;dﬁstiﬁlaﬂiqme gpme@dmgsameterrhd peeferred net hod
for convepsipd Phaddery FB’E hedﬁﬂnalicﬁ lli'tre%S‘ EEmB&-QQBQt a”‘ml&'dﬁ?e' S
hydrol ysig, herel nalt el Lep g T o e Al T e cquct N
preferreg enzo c y ride. s y pro
' because of its impurity has limited usage. Also, its
15 toxicity makes its disposal complicated. It has been
found that such by-predﬁet, after treatment to convert
the phthalic anhydride to the acid, is an ideal material
to react with amine to produce the grinding acid'additive
of the invention. The by-product is economically
20 available, and its use in hydreulic cement wherein it is
ultimately encased (in concretes, etc), is an environmen-
tally desirable disposal. Moreover, the by-product is
obtained from a feedstock, naphthalene, obtainable from
coal tar, and thus many of the problems associated
25 with chemicals solely dependent upon petroleum for their
évailability are avoided.
- The “phthelic lites" by-product mixture as
aforedescribed is principaliy comprised of a mixture of
. benzoic acid and phthalic anhydride. The exact proportions
30 of each of such ingredients in the mixture can vary
widely, say from 99:1 to 1:99 benzoic acid to anhydride.
‘It has been found desirable to convert the anhydride
in the by-product to the acid prior to reaction with the
amine to produce the grinding aid of the invention. If
35 the product is not so converted, esters are produced in
the reaction with the amine, which leads to products
which are less-effective as grinding aids.
The preferred method for conversion of the "phthalic



procedure t he by-product m xture is heated to a nolten condition (e.g
1100 which renders it easily transportable, 5 punpable, etc. and added to
hot water (e.g. about-800C) to effect the conversion of the anhydrrde to
hthalic acid. After cooling, the amne reactant is added to produce
essentially a mxture of amne salt of ghenzoic acrd and am ne salt of
thalic acid. 10 The_ am ne sal t grx ur.e nventrggﬁrs usef ul

for the purposeslifees]ipeProfugs: Migdare 48 deP sbe PRELPEFSBRD with
cenent in a gringéfgedi 1hydxoprzad dhthalieadddesgti.ndi Iy ehéi prefieyred. wel |

25 other agvant ageous (Sebl de 18-S ddU U026 RER:0R DU K doreLAr o

o are particu referred use
with Portland ceqemd;ttpmlh%egofTHVEHa@m#@heﬁ8ﬁ§e€§n§F|§E§iegsﬁﬁﬁ?§P?§t%P e,

two Cf' cium sgli §bfé‘d éed & Séra%aaéat +of hodl Grh‘&&kakd:c:ﬁg?ahﬁout a'oegpd.
cenents are pro an nt i of _fin yi de
cal car eous mterF%Ief$¥%S%£ f&fﬁf%"@ efa b&u?nﬁxalﬁfiﬁl t?c?§§§/ f “form a
clinker. The ch¢éiger ASter mmmg,h thlec anddiet rerctantbbat addedrtent
gypsum —or Some§§$§ﬁe%%%&$t Y1y Uzltﬁg-%t ‘Sf Eiﬁiﬂ@t §hﬂtt35 gesisgd

setting qualiti cenen to the clinker that
the additive of atkdiandmamine salsy é’fferP&‘B’-Ihéléedé&J-tio i ncrease grinding

efficiency angto |nh|bqhesgﬁ§gguggit éyg dfqtigﬁ&kbghﬁggﬁ gment . The

additives of the re e& I nventi on nmay N €i dr
liquid form 85r§ﬁ€epufﬂ%s%ﬁkﬂ?§QR§h iR ﬁﬁténogebéiﬁbn toIpern1t
accurate neteri may bleo inkergrbundtweieln cemehie iaddi bt@ﬁd&ﬁgaﬁﬁ?.@ﬂpéé shed

ot 1 S et St terl o S W s
merely for the ﬁﬁﬁﬁﬂﬁQQ?Q&F ﬁ&éRl§§r Brgfoinhihﬁ%ﬁﬁﬁrgf spsef b
added at any lSomitedicementl, | NThEcaRdELses NGE the invention are
particularly preferred for use with Portland cement,
a class of hydraulic ement comprised essentially of
two calcium silicates and a lesser amount of calcium
aluminate. These cements are produced by heating an
20 intimate mixture of finely divided calcareous material
(limestone) and argillaceous'material (clay) to form a
clinker. The clinker is ground with the addition of
about 2 percent gypsum, or some other form of calcium
sulphate, to obtain the desired setting qualities in the
25 finished cement. It is to the clinker that the additive
of the invention is preferably added to increase grinding
~efficiency and to inhibit subsequent pack-set in the
finished cement. :

The additives of the present invention may be
employed in either dry or liquid form. For convenience,
the additive is in water solution to permit accurate -
metering into the mill stream. The addition is accomplished
either prior to the grinding or the additive is introduced
into the grinding mill simultaneously with the cement.

If the additive is employed merely for the reduction
of pack-set or for fluidising purposes, it is added at
any convenient point in the processing. ' '

The additive of the invention is employed effective-
ly_ever a relatively wide range. The preferred range is

30

35



The additive of

w de range. The preferred range is

the invention is enployed effective- |y over a relatively

. . 7 about 0.001 to 1 percent based:on
~the weight of the cenent, i.e. the weight of additive solids based on the -

wei ght of the cenent SO|IdS (herein referred to as 'solids on solrds").

In a particularly preferred enbogli ment, the 5 anount of additive enployed ..

o

~1s about 0.004 to 0.04 percent. H gher_levels are np%vg rinding to~ar
The (oo

rel ati vel pbobghOs0Pf at@ hrRercent ’??ﬁedarﬁfbrﬁh%f"

by the degi gedthur t@cenerée @duimme degl £3s Badddiiah tqheiwirgﬁt df

As used herein,

aggl oner a@h&ncﬁﬁggghﬁgig%s b C?)’éﬁsf’i" c’f%ée I ntéa]&g? %q'r%qelei% stoglrlt ES or

transportisedide"bul k. IAdacpaceicebarly preﬁanmﬁdegmb

Pack- sét

whi ch ar efgsgh%vw L&ak.)éi&é e@&.ﬁﬁ?ﬂa 'ﬂQ B0 rubm&olbb Qf4 tﬂ&dafent

eterm ne

%op of a

vari abl e il hatsa&fazbeai-éﬂskaﬁ@ntm ramgunt of additive \méar]anﬁcte'a) 15

bk, 96 SRR, FULHIER, 4 S U, heen ™ 0,0

ar ound |tflaidityndeéireé.cenent whi ch is conpacted in the bottom of the

seconds aft
the axis 5P

fl ask (bl | apses.
100 twi'sts per

AsTbseé' Rékeis, ¥hél €skmt» gtk e dlL I ritler@e@ OXi mat el y

m nut e, nunber of [err] t f th
to col | aps® €§¢&SIFQhEEetﬁ%S%@m§r§§go£ oq— VE@“%‘&PgUIr%gt oI, the sanple

required ty,breskenamphe, bstorime du gieanspditinge drhdyldck- set .

energy

Adhesion results from surface forces, the majority of
which are believed to be created during the grinding
15 of the cement. -

. Pack-set is determined in the following manner:

One hundred grams of the cement is placed in a

250 milliliter Erhlenmeyer flask set on top'df a variable
vibrator. The flask containing the cement is vibrated

20 15 seconds after which it is removed from the vibrator
and set into a jig with the axis of the flask lying
horizontally. The flask is then rotated around its
axis until the cement which is compacted in the bottom

- of the flask collapses. The flask is twisted at 180°

25 angles at approximately 100 twists per minute. The
number of 180° twists required for the sample to collapse
establishes the pack-set. = Thus, the greater the energy
required to break up the bed, the higher will be the

pack-set.

30

The following examples will serve to further

illustrate the invention.

Example 1

In experimeﬁts'testing the effectiveness of

chemicals as grinding aids for Portland cement, several
35 aromatic acid components were first reacted with a

mietuse

triethanolamine mixture to form a saltLthereof, and test
grinds made in a laboratory batdimill, The'triethanoi-
amine mixture was a product obtained as a residue product

manner : ans of the
cement i sHighezdlpveds 2ape nerployed i Er?ﬂ"c—ﬂﬁ%r ‘T Iaa§€e (ﬁ%‘ 0 ©

QQ§T sol ely

oddmendt , thhe majority of



30 ~ The following exanples will serve to further illustrate the

i nvention. Exanple 1 In experinents testing the effectiveness of chemnicals
as grinding aids for Portland cenment, several 35 aromatic acid components
were first reacted with a triethanolanmne mxture to forma salt mxture
t\r'ﬂereo-f,_ and test grinds made in a | abgatory bath mll. The triethanol -
am'ne m xture was_a product obtained as a residue Sroduct

8 of
etHanol am ne synPfe@FRanplaming  Synfdesdis,arev: deseritbed. (" 8everRrdugh
" hD' in Table |)thﬂﬁhef§O(ﬁ'E" diﬁfmfga'ﬂ]E“m'FW Jable 1) ,Sedchefromra used in
the tests. In thg, 3 . i r(.- W4
ground along w tﬁlggéi'%rr‘%n‘gg‘g‘%%%&d%g( t%r?éﬁjlé%t't é're%gsggggdilhngég\r?ﬁég&gél
production of "Péntthedtestent33d2s pramsniofe cddinkerndraOanidell shzehr weue

proportions (gal greehsdg18g GREDN 180 |drams 0F WPsthl TkRE- Q4REED FEXLBEE
before grinding. , For CO[TEaj’I on, "bl-ank", gont rtal és grl nd, . that is, a
grind of each of IRhECWPETRIRY PIRAVGHIORRE DFOFitdAngy GEBRPENY noT8®i ndi ng
aid was al so peraminedsalbes weye rafided Hn eapydoust prapsrtgbasclsaker was

i dentical, that 333113?605“*&%*‘??-%&3?%26% ﬁesgﬁng\rggggipg%{ﬁygtgiet [ oné

at [err], and the surface are ace e resulting

ground product neeSeredIFipding miloXr Sonpaziseoper agrRARNKNeCeRBEPL nuNber

.of revolu- tiengrisd} echdetyeen PRAQAE acn0erdenandi pakepeN"Ahethrough
parti.cul ar C'|'I nkg\én T&éal ncrease in fi neggai?ét hg i ncrease in "EI ai n‘?. _
Surface Area") evfdefit®d HPIHR adﬂdglﬂ‘?dgtr B PBE BLRC PRFHGFBTE Adi ng
aid was cal cul atBachsgnipdrwith mefspelet tor Rasdingleackinkerewas oidemkical,
"blank” control.¢nadhis, PBHE HY1ATGalsS opetatd@d the sBRECRBhber of revolu-
tions at 220°F, and the surface area ("Blaine Surface
15 Area") of the resulting ground product measured in
| centimeters square per gram. The exact number of revolu-
tions varied between 5000 and 10,000 depending upon the
particular clinker. The increase in fineness (the increase
in "Blaine Surface Area") evidenced by the gfound test
20 samples containing grinding aid was calculated as a
pe.rcent of the surface area measured for the "blank"
control. This percentage is recorded as "Percent
Improvement Over Blank" in Table I. Duplicate, and
in some cases triplicate, grinds were made of the grinding
25 aids tested and the "Percent Improvement Over Blank"
shown in Table I is an averagé value thereof. In Table I
the "Hydrolysed Phthalic Lites" product was obtained
as previously generally described, _Iusing in particular the
"Procedure No. 1" of Example II. For further comparison,

30 additional test grinds were made using a commercial
grinding aid sold by W.R.Grace & Co. under the trade name

DDA 7. The results are reported in Table I.

Plitoli« A,fsx

L e e My



| mprovenent Over Blank™ in Table I. Duplicate, and in sone cases .-
triplicate, grinds were made of the grinding 25 aids tested and the

"Percent |nprovenent Over Blank" shown in Table | i's an'average val ue i
t her eof . I'n Table | the "Hydrolysed Phthalic Lites" product was- obtalned\d
as previously generally descrlbqp using in particular the "Procedure No. =
1" of Exanple II. For further conparison, 30 additional test grinds wer ey
made using a commercial grindi®ABLE & sold by WR Grace & Co. under the

trade nane DDA 7. The results are re vemen | e

and '? | egtifaife £oat M XIAEER i¥n { IRun NVERIN on Faire t Aeeaageat are
made Trom the Hychol ySed Plthal igatdd t{®. No.A TAHGLE | Neelcent | nprovenent
Over Blank - dinker Ginding Aidos) Addition Run Run  Run Aver age

Rat e £{2%%—Nod—NO-2m—Pe—3—E05 A Fetheretarre——_—625—6 7 8.6
7.3 ‘A 7.5 Baiéthdnctamine c Al D25 657 et Badol adfi-Re 3.814 3.5
1.8 - salty shiRhthalg halic Acid A Commerci al Product 0.025
9.8 7.8 9.Bcid ° 9.0 A Comercial Product 0.013 =~ 2.2 2.3 -
2.3 A a Triepppoghandl@mine 0. 02,014 5.73.57.31,8 - - ~ 6257Salt of
Napht hal - eneassltcofm?nkﬁhlic 'Trlethanolan1ne 0. 025 6.9 8.5 -
7.7 Salt Benzoagid: : : .
A Commercial Product 0.025 9.8 7.8 9.3 9.0
A Commercial Product 0.013 2.2 2.3 = 2.3
A Triethanolamine - 0.025 - 5.7 7.3 = 6.5
Salt of Naphthal~- :
eneacetic Acid o _ |
A Triethanolamine 0.025 6.9 8.5 - 7.7
Salt Benzoic :
~ Acid | |
A Triethanolamine 0.015 3.1 6.0 6.5 5.2
' ‘Salt of Hydroylsed
Phthalic Lites o :
A  Commercial Product 0.015 6.3 6.3 ‘8.1 6.9
B Triethanolamine 0,015 8.9 9.3 8.9 9.0
Salt of Hydrolysed
Phthalic Lites _
B Commercial Product 0.015 5.8 8.3 10.7 8.3
c Triethanolamine 0.015 6.1 5.0 8.7 6.6
Salt of Hydrolysed : :
- Phthalic Lites o _
D Triethanolamine = 0.015 8.2 8.5 - 7.1 7.9
Salt of Hydrolysed
Phthalic Lites
D Commercial Product 0.015 6.4 .7.7 /8.6 7.6

A Triethanolamine = 0.025 4.9 6.4 - 5.7
- Salt of Naphtha- :
lene Sulphonic
Acid



Acid A Tr,i et hanol am ne 0. 015 3.1 6.0 6.5 5.2 Salt of

Fwdroy[séd Phthalic Lites A Conmmer ci al Product 0.015 6.3 6.3 8.1
6.9 B Tri et hanol ami ne * 0. 015 8.9. 9.3 8.9 9.0 Salt of
rolysed Phthélic Lites B Commer ci al Product 0.015 5.8 8.3 10.7
873 C Tri et hanol ani ne 0. 015 6.1 5.0 8.7 6.6 Salt of
ydrol ysed Phthalic Lites C Commer gpal Product 0.015 7.8 5.9 7.0
6.9 D Tri et hgnol and n ‘0. 015 8.2 85 7.1 7.9 Salt of
Hydr ol ysed PhthaﬁﬁgﬂgﬁkégiD Commerci al Product 0.015 6.4 7.7 8.6
7.6 A Tri et hanol ani r(Rwo pr@ced@Bres may becused in the préparsaion odf

Napht ha- | ene Sulysonists itigholamifeF4aTR! erbh Thpapoosessr gheiBysde used in

alic

the preparation of the triethanolam ne salt from"h sed pht
lites", the methokttASs oh&’l?e"@&%ﬁg GECFgPéSepPFﬁﬁgi Vsa.gsdtww%ielbf
processi'ng equ prmnttiny aiypeblof prbeebsgngceqyuipment natvdirakeplThér e based

“upon-a 1000 gram

have been prepar eﬁ‘gknsgl%’%ﬂ)ggg%?g%;ﬁg%ggégg(raéa%%.ilqﬁ%g %t%ep : | bﬁ/él t

929 grans of pht E¥am hataehs

onaht inppragtice batches as large as 500
lbs. have been prepared using both procedures.

"Procedure No. 1

10

15

20

25

30

35

Step 1: Melt 929 grams of phthalic lites and heat molten

~ material to between 110° and 115°C. ©L St

Step 2: Add 20 grams of hot water (93°-100°C) tc the mol-
ten phthalic lites with vigorous stirring.

Step 3: Monitor the temperature of the reaction mixture.
Initially it will climb as the exothermic
hydrolysis reaction takes plaée, then become
constant as thermal equilibrium is reached
and finally fall after the hydrolysis step

~reaches completion. '

Step 4: 'Upon completion of the hydrolysis (as indicated
by the decrease in reaction mixture temperature)
add 448 gtams of triethanolamine with moderate
stirring}

Step 5: When the reaction mixture temperature falls to
below 90°C. add 240 grams of water.

Procedure No. 2 '

Step 1: Heat 260 grams of water to between 75° and 100°C.

Step 2: Add 929 grams of molten phthalic lites to the
hot water with vigorous'stirring. ' The
temperature of the molten material should be
between 110° and 115°C. -

Step 3: Monitor the temperature of the reaction mixture
as in Step 3 of Procedure No. 1.

Step 4: When the temperature of the reaction mixture falls
to 70°C begin a slow addition of 448 grams of
triethanolamine with moderate agitation. The
rate of triethanolamine addition should be adjust-
ed so that the temperature of the reaction



material to between 110 and [err] Step 2: Add 20 grans of hot water,ferr]
tc the nol- ten phthalic lites with vigorous stirring. Step 3: Mnitor the .
tenperature of the reaction mxture. 15 ' Initiatly it will clinb as -
the exotherm c hydrolysis reaction takes place, then becone constant as ./
therimal equilibriumis reached did finally fall after the hydrolysis step,
reaches conpl etionpdQ JeLRdks ndRORxeesBl gbpse.of the hydrolysis (as &
i ndi cated by the decrease in reaction m xture terrperature) add 448 granms of
tri et hano/E¥aBRL& I moderate stirring. Step 5:- Wen the reaction mixture
tenperature fall He a¥ility of thebgidndinagr hidddf2¢hReginventionat er .
Procedure No Ste g o L wb 75 and [err]
Step 2: 59"%5; c[g“]sas fil;ﬁﬁh %@Q-s E) %glilh g Ig?&ﬁ %et h§km€{wwater W th

vi gor dus sgrounm@roduntem teStea- TabAgel 3t 6howsf thaeragpltd materi al
shoul d be éFte/&%% Jalé)dead&mr %r@b&BuSly Fogi aaanh.y tenpﬁnﬂwie of the

reaction m.xtur s in.Step 3 Proce p_4 V\henthe
tenperatur?‘%f H T tlt(?ﬁ’dﬁi“ﬁiﬁﬁe % gégnd cemeng cH)n{: r] begin a
sl ow addi tnittufestfAgyr B ahdt D&t hamhba&owerwi:he fBackasetfgit ation.
~The rate t ol n o] d tze€ t hat the

t enper at u%mﬂéfhﬁbegﬂ&qen%ﬁggkﬁyg tﬁg ykgagggangyaeigegﬁ fgrr] Exanpl e
11 Thio abinhitlgﬂ-teﬁr tafe gaanqkmSﬁg aid of the i nventi on



%o al so act as inhibitors of the "pack-set" of the 5 ground product was

Qested;"TabIe Il shows the results of tests as described previously for
gbility to inhibit the "pack-set" tendencies of Portland cenent clinker
ixtures "A', "B" and "D'. The |l ower the "Pack-Set" nunber, the nore
effective the grinding aid is as an 10 1nhi bitor of "pack-set". 12 TABLE
4 Cenent Ginding Ald : ddi tion Pack- Set C i nker
“Ratt (%sos) A None (bl ank) 2§§£§_Iis . 30 A
Tri et hanol am ne Salt of 0. 025 5 Napht hal eneacetic Acid A
Tri et hanol anij |t of . o ic Acid -
Tri et hanol a%%g‘:ggkt of Grinding'%gcg %ﬁ%’?ﬁ%ﬁs%s@ci d?gc:k Set
Conmer ci al Product : 0.0258 Comnerci al
Pr oduct A 0.0lRone (blank) 9 A Tri et hanol am ne Salp of
0. 015 A 7 F¥9£8L sed. Pht hal Li tes 5.025 None (blagk)
- 14 B GIobr %g i It o 0.015 -
9 "Hydrol ysed Phthalic Er?es rcial Product - 0.015
14 D Node (bl ankFriethanolamine Salt of 0.025 29. D 2
Tri ethanol ani ne Salt of BenzoicAgid 11 "Hydrol ysed Phthalic
Lites” A Triethanolamine Salt of 0.025 3
' Phthalic Acid : )
A - Commercial Product - 0.025 5.
A Commercial Product 0.015 9
A Triethanolamine Salt of 0.015 7
"Hydrolysed Phthalic
Lites"
B None (blank) _ - _ 14
B Triethanolamine Salt of 0.015 ' 9
: "Hydrolysed Phthalic
Lites" :
B Commercial Product 0.015 14
D None (blank) : - 29.
D Triethanolamine Salt of 0.015 11
"Hydrolysed Phthalic '
Lites"

D . Commercial Product 0.015 8



D Conmrer ci al Product ' 0. 015 8 - 13 - '%
CLAI M5 1. An amine salt m xture V\/ni Ch i s useful in a hydraulic cemant
conposi tion conprising hydraulic cenen d which is the reaction produ

ot - :
of an anine with a mixture of ar omatlc car boﬂumum(lw ﬂgmﬂbed 585 a
by-product in a process for the sy%ﬁhe5|s of An T
amine salt mixture according to claim1 in whith “hé m xture ef aromatic i;g

- car bonxyl i CLaZM8s was obtalned by hydroly5|ng a mxture that conprises 10 .

benzoi ¢ achd and Rgtﬁghhg +§§#c an Qgiﬁgp : i nedas a by- product

produced |n ‘t he SI'S o on1naphtha|ene 3. An -
ani ne salthﬁﬁﬁﬁuﬂécaEEBFﬂFnﬁ°@29§ﬂ%ﬁ9ﬁ:PQﬂPRﬂ%%ﬂﬁ rydxa@ii€h the amine is an

al kangl am aemalhtrrhnauwm&lli 9§ ﬂh&ad‘ﬂmﬁmme&:rcﬁuct ofAana@hAfesal t nixture
according t iml.0oL C | n C m_ne .conpri.ses

triethanol & ﬁfﬁ 3 gixture ﬂ gﬁ %ﬁﬁtcaigaﬁﬁi§ a@%&F&.ngtF6“8Fa|n11 or claim
2 in whiSchashe Qm-mmdbqprmes meﬁsmm saymitdesiisnedes and is a
residue produahiek. anfy@tbgaol am ne synthesis which is selected from

ammonol ysi § or a nation_of ethylene oxide, reductio i troal cohol s,
ani noal dehydes, oﬁ@énﬁrsigYé¥ tike @redr %ﬁ 8& ﬁﬁlghﬁﬂrln with
ammoni a orwaucanthe.mzstuﬁe of a#bm&tﬁaucanﬁdnxmlﬁbuaeidscwading toclaim1.

substanti alh¥233e86h¢! By@ESEYE PG a mixture that comprises
10 benzoic acid and phthalic anhydride and that was |
obtained as a by-product produced in the synthesis of
phthalic anhydride from naphthalene.
- 3. An amine salt mixture according to claim 1 or

- claim 2 in which the amine is an alkanolamine or mixture
15 of alkanolamines. o | o
4, An amine salt mixture according to claim 1 or
claim 2 in which the amine comprises triethanolamine.
5, An amine salt mixture according to claim 1 or
claim 2 in which the amine comprises one or more
20 ethanolamines and is a residue'produCt of an ethanolamine
synthesis which is selected from ammonolysis or
amination of ethylene oxide, reduction of nitroalcohols,
aminoaldehydes, ketones or esters, or the reaction of
halohydrin with ammonia or an amine.
25 6. An amine salt mixture according to claim 1
substantially as herein described. '




