GRI NDI NG Al DS FOR HYDRAULI C CEMENTS This invention rel ate
hydraulic cenents to reduce the particle size thereof,

particulafly to the addition of certain chem cal

during the grinding thereof to inprove the 5 eff|CIency of the grinding

operation and al so the "pack- set" characteristics of the ground cenent.

the processing of Portland cenent for exanple, a grinding operation is
general ly enpl oyed either in the unprocessed or sem processed state to
reduce the cenment 10 to relatively small particle size. It is desirable in
this grinding step to have as efficient an operation as possible, that
to reduce the particular mneral to the desired size using as |little energy
as possible. Toward this end, it is customary to add chem cals known as 15
"grinding aids" during the grinding operation which facilitate the

operation either by increasing the rate of production,
fineness of the particles at the sane rate of production,

adver se
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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,
a grinding operation is generally employed either in the
unprocessed or semiprocessed state to reduce the cement
to rélatively small particle size. ItJis 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 customary 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 propeftieé 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.
Ceﬁent particles when compacted by vibration, e.g. when
transported in a hopper car often become semirigid and
will not flow until considerable mechanical effort pas'
been applied to break up the compaction. It is desirable
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suggested for use as grinding aids and pack-set inhibitors 5 for hydraulic
‘cements such as Portland cenent. Exanples of such chem cals which have been
successfully commercially applied include triethanolam ne salts of acetic
acid {U S. Patent 3,329,517 to Serafin) and triethanol am ne salts of phenol
(U.S Patent 3,607,326 to Serafin). . Also, 10 the use of amine salts of
alk?V benzene sulphonlc acid and the(ﬁ%ﬂhanolan1ne salt of dodecyl benzene
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I n the present primary,” secondary and tertiary aliphatic
or aromatic at$nes and ke @mgnialﬂmﬂmmé@, besedeuposs thiexdisgovery

that amine salts formed by reacting aromatic group-
containihg carboxylic acids with amines are excellent
grinding aids in the gtinding of hydraulic cements such
as Portland cement. The presence of such salts in the
20 ground cement also acts to inhibit the tendency of
ground cement to compact or “?ackiset“. Such salts
moreover offer the advantage that the carboxylic acid
reactant is obtainable commercially in many instances
from starting materials (benzene, toluene, xylenes, etc.)
25 produced in the distillation of coal, and therefore avoid
the price fluctuations and shortages currentiy '
characteristic of chemicals derived solely from petroleum.
A particular advantage of the invention is that
-either or both reactants, and especially the acid reactant,
30 can be an impure by-product of another commercial process.
!me.gnﬁﬁﬁng'auk;ct ﬁhe:hunuﬂdxn.anaprepmmﬁ.hynﬁxing
the aramatic group-containing carboxylic acid camponent and the amine
tpciﬂainanxessentﬂiuw'nannzﬂ.amhuasalt. The starting materials
may be pure chemicals but preferably are chemical mixtures. Preferred
- 35 amhm:sﬂxsanz:desnubaiandcﬂaﬁmﬂ bacur:ﬁwdsﬂ:mliumﬂnxwyux
No.BksA 301,
' The amines employed in ﬂueptesan:inventnmzinchxkapmﬁmuy
seamnkuy'amitertnny'akqhatﬂ:cm'anumuicamﬁnesznﬁipmeﬂmzbly
anamdamﬁms,asvmilastﬁxunﬁs



3 of such. Useful am nes may be represented by the formul ae: [err] -
erein R is hydrogen, an alkyl, alkanol, alkaryl or aryl radical; [err]
, ©1s hydrogen, alkyl or alkanol radical; 10 [err] is hydrogen hydroxyl
/N al kyl, alkanol or aryl radical; R4N is pyrrolidinyl, pyrrolinyl, pyrrolyi,
| mor phol i nyl, piperdinyl, or pipera2|nyl radical and R5 is hydrogen, al kyl,, --
or alkanol radical. The term3jaryl"” as used herein is intended to refer ¥
a phenyl _or naphth radi cal.. 15 One_or nore of the hydrogen atons on the
aryl .r a@Ec8P<hay bésﬁgﬁiaéﬁanS? may be: repcreestsdpbyutheas a nitro:
-hal ogengophaigeabl y chlorlne al kyl, preferably a 1 to 5 carbon group, nore
preferably nethyl; aryl, no and alkoxy preferably a 1 to 5 carbon
al koxy. group. In additi®BA, .20 pyridazine, pyrimdine and pyridine and
such compounds wherein on? or nore hydrogen atons are replaced with
hydr ggen, hydro*x orR&Ikyk Laﬁﬁcals are al so useful in preparing additives
within the scope of the present invention. The heterocyclic groups -
ment i oned above, 25 for- instance i n@Re definition of [err] are intended
to-include the ggpstRr utedRFadlcaIs whi ch are known to the art, e.g.

N- et hyl ne 2- am noe A partlcularly
preferrggnﬁ%$ kco?’fﬁaﬁ ﬂf° 6?'r§3c?ﬁg§i Fﬁkfﬁg %ﬁgﬁ ¥ 19P8up- cont ai ni ng
carboxyhryla:adiealton rmduhgdrbgeaddaikyésoufaﬂkanoiveaﬂicalhs a residue
prodygt 3d c SS radu I nes such as
Phat 19k, tBoiFiropRd, “RRHELRYR, HRGT3°E KRl 85 55y LaNTCAT, IF  i's
derlvedR oh$tnﬁr¥e%ié&§YbbtRYEEQlinYénePHIIﬁQYébhmﬂgphﬁﬂﬁéyl: The resi due
35 prodyg¢hep@yn g, dgti ¥ ei&ﬁﬂh?lnh‘&@%aif anal R3kaawRyapblagds whi ch-are

EZEL?Yﬁg; $3: e aTkaneR, EABtEaT, Ruel sae) "B 3?2%%”5%9 o b uct  on
of nitrherein is intended to refer to a phenyl or naphthyl radical.
| 15 One or more of the hydrogen atoms on the_aryl'radical may
be replaced by a substituent group such'as a nitro; halogen,
preferably chlorine, alkyl, preferably a 1 to 5 carbon
group, more preferably methyl; aﬁyl; amino and alkoxy,
preferably a 1 to 5 carbon alkoxy;g:oup."In addition,

.20 pyridazine, pyrimidine and pyridihe 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_ heterocyc-lic; 'g:_rocps- mentioned: ‘above,

25 for:imstance-in-the definition of R are intended toinclude
the substituted radicals which are known to the art, e.g.
N-methylmorpholine, and 4- (2-aminoethoxy)ethYlmorpholine.

A particularly preferred amine component for
reacting with the aromatic group-containing carboxylic acid

30 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. Ihe additive is derived from the
residue obtained in preparing_ethanolamines. The residue -

'35 productrﬁay 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’
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4 al.cohols, the reduction of am no al dehydes, ketones and esters, and the
réﬁétlon of halohydrins'mﬁth ammoni a or. am nes. The exact conposition of

t hre pe3|due product varies within certain linmts and includes one or nore 5
nmono-=' di-, or triethanol anines, preferably between 40 .to 85% by vol une
triset hanol ami ne. In general the residue product is predomnantly

tri &hanol anine and is referred to bekow'as a triethanol amine mxture. A

speci 11 ¢ rest duqcBhaduT! +HE! cBabBeIBR 8¥CEnifo afaéﬁ%&&éarigjt&?egrﬂ&”ed

enbodi nent of t
tri et hanol ami n@skexsh aadatae|5sastéeﬁnefchalppy@ﬁ§nﬁasitheam@mm%an9@

chem cal and pE&ﬁhﬁ%' prageekaes: cahpeéhﬂméhaﬂfnﬁhe residue- prd@ué€ 55@6by
vol unme 15 Equiva

.......... B Y0 WEHE rerpanp 1ind®d BRaTRCTSAAL N 2N TRore

maxi mum Dens-t mono~,. di=,. or. triefhdfiolamingal pBdSepablyThetweennticC
gr oup-contal % G4 BENY by yBils £816eachataphhl, | Ngn 2GbRESaCERLT | NCl udle
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etc., groupﬁm|preﬁémmbﬂoambodihenten&npheslmnaendiapons sunbxtupendfc or
aryl groups Sof.gpd au;8uchAd0LRq k. fishhandhkOuRl¥naiheabal fiEpigt ended use

of the additive conﬁound accor I nventi on rati-ve of
the aromatic grosmpessiedily agdc hasokpei £oddpwingschemicalrand ph¥sieakatic’
carboxylic aci ¢yroperttias:benzoic acid, phthalic

Triethanolamine ...........45 to 55% by volume

15 Equivalent weight.....c....129 to 139
Tertiary amin€ eoceoc.......6.2 to 7.0 meg/gm
Water.ceeeseescssacacessss0.5% by wgt. maximum
Density...'.................9 49 lbs./gal (949 g/1)

_ The aromatic group-containing carboxylic acids

20 reacted with the amines herein include mono- and poly-
carboxylic acids having one or more aromatic'groups in
their molecular structure. The terms "aromatic" and "aryl"
as employed herein include the unsaturated cyclic hydro-
carbon radicals principally, as exeplified by the phenyl,

25 benzyl, naphthyl, etc., radicals. Such carboxylic acids
could have groups (e.g. alkyl-, halo-, nitroQ, hydroxy,
etc., groups) in addition to, for example located upon,
such aromatic or aryl groups so long as such do not delet-
eriously affect the intended use of the additive'compound

3o'according to the invention. Illustrative of the aromatic
group-containing carboxylic acids useable herein are
aromatic carboxylic acids such as benzoic acid, phthalic
acid and the alkyl benzene carboxylic acids. Also,
aryl-substituted aliphatic acids such as naphthaleneacetic

35 acid and mandelic acid (a~hydroxyphenylacetic acid). Mix-
tures of such acids may also be used. Moreover, anhydrides
for such acids may be used herein but it may be necessary
to first convert the anhydride to the acid prior |



acid and the al kyl benzene carboxylic acids. | Al so, aryl-substftuted-
ra[iphatic aci ds such as napht hal eneacetic 35 acid and nmandelic acid
. (a- hydr oxyphenyl acetic acid). M x- tures of such acids may al so be used.

f‘ Mor eover’, anhydrides for such acids may be used herei'n but it may be

necessary to first convert the anhydride to.the acid prior - 5 to reacti.on

with the am ne conponent. A paiticularly preferred carboxylic acid St

conponent for reaction with the am nes to.produce the additives according
to the itovesecsionswikly ther amdae coswPORe®E. 5 product in commerci al

processes to pradgaetla@hua&u? prardrred faértots&yq&lcdafdi@ c%fmgmtthal ene,

typically in the pres e catalyst to thalic a drid In the final
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napht halyghpeOhalgditye a6 Ogmﬁeltﬂca 1633 t%&gﬂ%sof iSR! e
associ at ed § mcal S sol e e endént upon petrole or their
ava|IabPﬁlbﬁnEPé°a§G#§e&n phthalic anhydride. by-pro duct

because of its impurity has limited usage. Also, its

15 toxicity makes its disposal complicated. It has been
found that such by-product, after treatment to convert
thetphthalic 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 hydraulic 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, cbtainable from
coal tar, and thus many of the problems associated

25 with chemicals solely dependent upon petroleum for their
availability are avoided.

The phthalic 1ites by-product mixture as
aforedescribed is principally 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
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The "phthallc lites" by- product m xture as af or edescribed is principally
cbﬂbrlspd of .a m xture of benzoic acid and phthalic anhydride. The exact
-pfopo tigns” 30 of each of sueh ingredients in the mxture can vary w dely,
say rom99:1 to 1:99 befizoic acid to anhydride. It has been found
desi‘rabl e to convert the anhydride in the by-product to the acid prior to
redetion with the anine tocproduce theeégrinding aid of the invention. | f
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stored cement. The additives of the invention are
15 particularly preferred for use with Portland cement,
a class of hydraulic ement comprised eésentially of
two calcium silicates and a lesser amount of calcium
aluminate. These cements are produced by heating an
intimate mixture of finely divided calcareous material
20 (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
"suiphatg, to obtain the desired setting qualities in the
finished cement. It is to the clinker that the additive
25 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 1liquid form. For convenience,

30 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 merelylfor the reduction
35 of pack-set or for fluidising purposés, it is added at
any convenient point in the processing.
The additive of the invention is employed effective-
ly over a relatively wide range. The preferred rande is



cl i nker. The clinker is ground with the addition of about 2 percent ;)
S¥psum or sone other form of calciumsulphate, to obtain the desired '
'setting qualities in the finished cenent. It is to the clinker thaf the #
/™ additive 25 of the invention is preferably added to increase grinding _
* efficiency and to inhibit subsequent pack-set in the finished cenent. The -
addi tives of the present invengion may be enployed in either dry or qudFH
form For conveni enc 30 the additive i er solutionto permt
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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*fIaSk set on top'of a variable
vibrator; The flask containing the_cement-is'vihrated
20 15 seconds after which it is removed from the vibrator
and set into a jig with the axis of the flask lying
horizéntally. 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'reqtired 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 L o o
In experiments testing the effectiveness of
chemicals as grinding aids'fdr Portland cement, several
'35 aromatic acid components were first reacted with a
triethanolamine mixture to form a salt thereof, and test
grinds made in a laboratory batdmill, - The triethanol-
amine mixture was a proauct obtained as a residue product



of the cement. Pack-set is determned in the follow ng manner: One
hurdred grang of the cenent is placed in a 250 milliliter Erhl enmeyer fl ask
set taop of a variable vibrator. The flask containing the cenent is
vi brdted 20 15 seconds after which it is renoved fromthe vibrator and set
into a jig with the axis of the flask |ying horizontally. The flask is
_thehfrotated around its axis until the8cenent which is conpacted in the
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The following e ) urt ust nvent i on.
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ai ds for Por§l agdosndealeongevithl 135 g\rmtmﬁ mshmohq:lme‘rmstemerfs Iusréta
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tests, 3325 gra h% o] C?F%Ré#n% nVWﬁeahi] "D FRREDNg with

175 grams of1gy9:und(thhataisera|§rin®obf neammﬂ ctied q)t:nﬂte:ﬁs da"ofthrough
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OY ) In

solids on cenent S gyps m xture
Each grind with respect to a single clinker was identical,

that is, the mill was operated the same number of revolu-
tions at 220°F (104°C), 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 ground test
20 samples containing grinding aid was calculated as a
percent 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 average value thereof. In Table I
the "Hydrolysed Phthalic Lites" product was obtained
as previously generally described, using in particular the
"Procedure No. 1" of Example II. For further comparison,
30 additional test grinds were made using a commercial
grinding aid. The results are reported in Table I.



bef ore grinding. For conparison, a "blank" control 10 grind, that is, a
gH.nd of each of the clinkers "A" through "D' with gypsum and no .grindi ng
aid -was altso perforned. Each grind with respect to a single clinker was
identical, that is, the mIl was operated the same nunber of revolu- tions
at 220F (104C), and the surface area ("Blaine Surface 15 Area") of the » -
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"Hydrol ysed e 1tfes product was obtai ned as previously generally
described, using in particular the "Procedure No._ 1" of Exanple_Il. For
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A -

0.014
Triethanolamine  0.025 5.7 7.3 - 6.5
Salt of Naphthal-. .
enea.ce_tic Acid

a Triethanolamine  0.025 6.9 8.5 = 7.7
Salt Benzoic : : : S
Acia | - |

A Triethanolamine  0.015 3.1 6.0 6.5 . 5.2
Salt of Hydroylsed - _ .
Phthalic Lites T _ -

A  Commercial Product 0.015 6.3 6.3 8.1 6.9
Salt of Hydrolysed :

‘ Phthalic Lites ' ] _ _

B Commercial Product 0.015 5.8 8.3 10.7 8.3

- .. €  Triethanolamine 0.015 6.1 5.0 8.7 6.6
Salt of Hydrolysed - _
Phthalic Lites

C  Commercial Product 0.015 7.8 5.9 7.0 6.9

D Triethanolamine. . 0.015 8.2 8.5 7.1 7.9
Salt of Hydrolysed o
" 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
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gram batch although in practice batches as large as 500
‘1bs. (227 kg) have been prepared using both procedures.

Procedure No. 1

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Melt 929 grams of phthalic lites and heat molten
material to between 110° and 115°C.

Add 20 grams of hot water (93°-100°C) to the mol-
ten phthalic lites with wvigorous stirring. .
Monitor the temperature of the reaction mixture.
Initially it will climb as the exothermic
hydrolysis reaction takes place, then become
constant as thermal equilibrium is reached .

and fihally fall after the hydrolysis step
reaches completion.

Upon completion of the hydrolysis (as indicated
by the decrease in reaction mixture temperature)
add 448 grams of triethanolamine with moderate
stirring.

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

Procedure No. 2

Step 1:
Step 2:

. Step 3:

35

Step 4:

Heat 260 grams of water to between 75° and 100°C.
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. |

Monitor thé temperature of the reaction mixture

as in Step 3 of Procedure No. 1.

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

ed so that the temperature of the reaction



the triethanolamne salt from "hydrol ysed phthalic lites", the nethod of
ice being dictated primarily 5 by the type of processing equi,pnent

avai l'able: The figures given in this exanple are based upon a 1000 gram .
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reached. ,and flnaIIy fall t he hydrol ysis ste reaches conpl eti.on. 20
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to 70C begin a slow addition of 448 grams of triethanol amne with noderate
agi tation. The rate of triethanol am ne addition should be adjust- ed so
that the tenperature of the reaction '



q¥§ture does not exceed [err] Exanple Il The ability of the grinding ai d
the isvention to also act as inhibitors of the "pack-set" of the 5

gr oymd pr oduct was tested. Table Il shows the results of tests as '
described previously for’ ablllty to inhibit the "pack-set" tendencies of
Portl and cenent clinker mxtures "A", "B" and "D'. -The lower the "Pack-Set"
nuhﬁer, the nore effective the grlndlm@ aid is as an 10 inhibitor of €
"pack-set " 12 TABLE Il Cenent ding Ald Addi ti on
Pack- Set O i nker EAEEéEii] Rate (% sos) A None
(bl ank) 30 A Tri et hanol am ne Sal t
of 0. Gent srinaﬁ,gvmra haleneacetic Aidhfrion | . Pack-Set
Tri et hanol g fikeral t  Of 0. 025 : &uﬁgpz d A .
Tri et hanol amd-ne-Salt—qf 0025 3-PRhtha 'P Acid—A
Comer ci al Prz:pduct None (bXank)5 - .5 A= Comer ciz

anlne Salt of

-Pr oduct Tr nol am ne Sal t
0. 015 : %&ﬁtﬁ&ﬁ%ﬂﬁﬁt ftes" Ig 96{? None (bl ansk)
: 14 B r1ethan 0.0 15 .

9 " Hydr ol ysed\ Pht hal | &udethanolamine Salt of = 0.025
Benzoic Acid _
~ 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 1
"Hydrolysed Phthalic
Lites"

D . Commercial Product  0.015 ' - 8.



B Commer ci al Product | 0. 015 14 D ' None

{

(b ank) : 29 D Tri et hanol am ne Salt\‘x
- 0.015 . 11 "Hydrol ysed-+ Phthallc Lites" D ) ®
" Conmer ci al Product 0.015 8. 13 CLAIMS 1. A’
hydraul i c cenent conposition conprising hydraullc cenent and an amine salT™
of a carboxylic acid containing an aromatic group. 2. A conp05|t|on"'
according to claim1 in which the cenent is Portland cenment. 3. A
conposition according to claiml1l or claim2 in which the amine salt is a
salt of an al kanol am ne or—nixtureof —atkanol am ne. 4.° A conposition

A conposition according to c”““mﬂllmn he amne is a residue product
of an et hanol am ne synt hesi s e or nore ethanol am nes. 6.
A. conposition according to. ahy b recedlng cIa|n1|n which the acid of the
am ne salt conprises an aromati-c nono- -carboxylic acid containing a
benzene or napht hal ene nucl eus or an aryI substltuted al i phatic acid. 7.

A conposition according to claim6 in which the acid conprises benzoic
acid, phthalic acid or naphthal ene- acetic acid. 8. A conposi tion
according to claim7 in which tPf acid conprises a mxture of aromatic
carboxylic acids obtained "as a by- product - in a process for

t he syntCBRAINS of phthallc anhydri de.
1. ‘A hydraulic cement composition comprising hydraulic
- cement and an amine salt of a carboxylic acid containing
an aromatic group.

according to claim3 in which the am ne conﬁﬁlses triethanol am ne. 5.

2. A composition:according to claim 1 in which the
cement ‘is Portland cement.
3. A composition according to claim 1 or claim 2 in

which the amine salt is a salt of an alkanolamine or
mixture of alkanolamine. ' '

4, A composition according.to claim 3 in which the
amine comprises triethanolamine.- _
5. A composition according ‘to claim 4 in which the

amine is a residue product of an ethanolamine synthesis
and comprises oneé or more ethanolamines.

6. A composition according to any preceding claim
in which the acid of the amine salt comprises an aromatic
mono- or di-carboxylic acid containing a benzene .or
naphthalene nucleus or an aryl-substituted aliphatic

- acid.

-Te A composition according to claim 6 in which. the*
acid comprises bensoic acid, phthalic acid or naphthalene-
acetic acid.

8. A composition according to claim 7 in which the
acid comprises a mixture of aromatic carboxylic acids
obtained as a . by-product .- - . in a process for
the synthesis of phthalic anhydride.

9. A composition according to claim 7 in which the
acid comprises a mixture of aromatic carboxylic acids
obtained 'by hydrolysing a mixture that comprises benzoic
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f . A conp05|t|on according to claim?7 |n_mbLQh_Lhe_aQLd_nnnprlses a

ture of aromatic carboxylic acids obtained by hydrolysing a m xture that

dbmp?1ses benzoi c 14 acid and phthalic anhydr obtalned as

_a by product in the synthesis of phthalic anhyd W?ME“LMH“HI ene.
onposition according to claim8 or fla|n19 I n*wheche t amnme is a

re rdue- product of an_et hanol am ne s h hesi s and conpri ses one or nore

et hanol am nes. a¢did andAphbh@btd:tawm dind) thatarls mhtaddied as @ min
whi ch the ano a t % | £ A
met hod of grin éi-ﬁag%uf@lgﬁ(‘:%%e nﬂ?e&vﬁ(gi téhr/%ﬁl}’%"%is ,rigsezgrﬁor%l ng
aid, an am ne Bap %% €€t ned in any of clains 1 or 3 to 10. 13. A

met hod according.to clRi congositidn Cdeddrd ey dXaiiors ety .
in which the amine is a residue product of an ethanolamine
synthesis and comprises one or more ethanolamines.
11. A composition according to any preceding claim
in which the amount of the amine salt is 0.001 to 1%
by weight.
12. A method of grinding hydraulic cement in which
there is used, as grinding aid, an amine salt as defined
in any of claims 1 or 3 to 10.
13. A method according to claim 12 in which the cement
is Portland cement.




