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- 089 682 B SPECI FICATION Grinding.aid for granular blast furnace slag

5 is invention relates to grinding blast furnace slag and-nore.

p icularly to the use of an additive for 5 inproving the eff|C|ency of
gr|1nd| ng operation as well as inproving characteristics (ﬁ%"ﬁ%sﬁro@md T

sI ag product. Ganular blast furnace slag is produced by air and-water BN

quenchi ngSRECIFICAZIOND| t en, non-netal lic residue remaining after the treat nemts |”

of netallic core in a. bI ast furnace in the production of iron and steel.
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Reducti on Menydhemicsigardsombinations theredf hs\@tbbercngqmaﬁs!mse Asgrinding aiddih thesedoctioni t
facilit2§t @fshetnn@cle F'mé B?J‘F'!"dtc?w ejmk%r F@wrﬁse weme" aspther "umm fwe@'&and 2

combi nati g m { eno| La ¢ san co ng
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cenents, F‘a'is OhigkTs@h dm a&rof Ihy aﬁ»%leo 9“ ndi ng
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cheni cai0 Adydrpxysgmpgunggare mi Wt!ﬂ @e ptaerd amifes: Hee starting Sietarnels pAvke ﬂsfghefpaﬂ'-‘e nt40

R

al so appeglobtainthe'da e gr ou ag pr oduct t 0
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methyl ;:_ar P"efﬂy aneaking,slads diat osn be groundhin the praeesprefthizinyentioncomprise ths-ingsedients koxy,
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The &mtnes €npl oyed in the present invention- include nmono-; di- and
trial kanol ami nes, or mxtures 50 thereof and norpholine. The al kanol gro

or groups in the nono-, di- and trial kanol amnes may each 50 contain 1
5 carbon atons. Illustrative of such al kanol ami nes are nonoet hanol am ne,

di et hanol ami ne, di pr opanol am ne, di butanol am ne, triethanol am ne,

i pro;)anol%ﬁﬁq? 572 and mi xtures thereof. The aforenentioned anines cah
coiai ™ SUBSti T uent groups which do not deleteriously affect the reaction
of the amine with the aryl hydroxy coff@l&rdd or the desired effects of the
addi tive of the invention on blast furnace 55 slag. Exenplary of such
nondel et er.i ou'§98HB¥E i t ut ed amiVHHeMtBeerN- net hy| RSfERYI i ne and

4- ( 2- ani noet h8>8/) 55 et hyl nor line. Trial kané)l nes, for exanple

tri et h&nol ani ie, are especial I'y preferred for gsein form ng the additive
used in the.igggntion. The termogranul ar bl asgbd‘uwsnace sl ag" as used
herein is intended to refer to the solidified and prelimnarily crushed
(preferably -&@aresh, U S. Si e¥@0Systemi.e. tebawtiarticle size not greater
than 01084 mm ) mixture of 60 iron ore inpurities and fl uxing materials 10
resul ting froMPhe manufacture®df iron and ste@% a blast furnace. 60
The chem cal gggposition of tyb?I ﬁ&l blast furngg %§I ags fromvarious parts
of the world I's given in Kirk mer's Encycl opedia of Chenical Technol ogy,
SecondgEdighitaisaméptagp Inthebbve\éatydiBPediciétgrencs, ierd it 9 hase digdidin M¥ 1h@ LaRAISDYBIO,- 15
Inc.). Gmges\akelrmaﬂmm MgQ) sisdwirgzhd distinctioa betiweendylastifurdace slad énd ophecrogertalswf the hi S

I nvent i osemamanardl aystemhie i ngredi ents 65 showni nTabl el.
65 2 The gtygding gggargggplged in either dry or liquid form. For convenience, the additive is in water
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CaO dodecyl benzene sulfonat ditive may also contain a chelatr as tnsodlum
S [err ] N-hydroxyethylethylene diamintdridtetate hydrate (hereinafter "NEDTA@bﬁ Widert cHdlotdliBe cations
5-20 commonly found in hard vaddériahd theretly(brevent precipitation of the product. The addition of the additive

10 Mo of the invention to the slag is acc@mlished either prior to the grinding opefation, o6th@iddisiveis
bal anc?s introduced into the grmqujg_lpl 5‘”!!‘@ tl-!ggrmdu@—pf thg glag; g,&ﬁ; a g[ |q qup!cwgd meely g:r the

io for 0Ses sing.
enCyC| Opéeql: Peg‘ ﬁsk ecéi f! olsgm%per%afrglf wﬁe‘:ﬁ:?‘ eprefer eusa f 3? 15
MO syst gl tbasbebatane wol qvartnau Ehds Bibe ,ﬁﬁm (il s.idur nace
sT'ag and gghadBereRRdieHa ) o8 solids b lideh I .ﬁﬁraas prew&hemoa t,8Hel aioLMGf AlaSe AT €
enpl oygdemploydisabsut 0.004 t60.04 pefitehtiHibREr Tavel4rE erfisloyed il HEriting to 4 BRtVRHGighistitace S  i3h
wat er sokbnet is desired) apptheantouasat edditive is limiter splaly by thie desirbrbsurfadelares andthedegien of

mstanceﬂ“'%ﬂé‘ﬁ%’e#he addltlve |s not ver soI uble 20 in vvater |t can be

utilized, |The'1° f ?H Kh ; hggp ce% "Fﬂgr {es bL’re
examl g ? Z‘Eteﬁaﬁﬁ 3 "tgggéi %l(, é‘la%‘ %
cont ar rheieaiith bﬁgroﬂﬂ er‘}iﬁs F&&)SF&P b@IQQPQ:kam e
tri acet a&amb ROt @& th aﬁuern tsarnde;NEE)TAnt teated an@redahpatrans nrﬂeQreEdaewmat I ons
commonl y additlvasi Thisvatieis dsedat permitdathpérisensabe made betvbenplifeednpéatmates.on of the -

product ?h@setdt!lﬂlséﬂefuineﬁh'éheafe‘mrrgmnmr the invention to the slag is

‘acco Pf ?s"!gds't'fféd 'H‘ ‘ gP U Tilashget on %ﬂm"?'i"ee | s 28
"o oauc B o e ATl irk
additiv ollaps r?&c plieitkd in he |9Jk
fluidizi 9@8@Hﬁdm%ﬁ§3prokina€‘ew10m mauumwaw&n&srﬁau.ra folrfhe bg

processs sdmplelth coliagbed bétablishes the pack emnidmet'lyxs diapleatpeitie énéRyy regjuiredl tobrealtipyhebledle 45
.range. Tﬂ@hphewrheelwm;lggende& about 0.001 to 1 per cent based on the weight
of the sl deinyentionigifjystr @‘ﬁt‘ef(‘??'haMPW'PWEO@W'MS@‘md on the weight of the
sl ag sol gg r)erel n referred to as solids on solids). In a particularly
preferge (004 t
0.04 per (l:\gnt qug'ﬂ osmf“g%g gngiratéheg{'rvﬁﬁ&q (f r%? ""grg‘f n nggwe?guééﬁ i eP'Q'tJ |n\?eﬁsy hi d
surface 30 asmponems desi red, and the arnatcarhbv)We@ddl tiveis limted solely
by the desired surface area and the degree of fluidity desired.
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Phenol . 31 _
55 . : : - 55
Triethanolamine 49 :
Water : . _ 19.5
‘80 Chelating agent (“NEDTA") 0.25 _ 60
Dye . " 025

The composition shown above is prepared using the following steps:



The term "pack set" as used herein is intended to refer to the « . q
gl oneration or adhesion of particles by, for exanple, storing or
w nsporting in bul k. Adhesion results from surface faorces, :the ngj ority of
ch 3are 35 bel i eved to be creat ed dur| ng the gri nd| ng of tdn@bm B' Paci
t i v v " v VA
partlculg{ ter|aI isto start flow ng after it is stored or transported o
in bul k. %Kabﬁr%héneﬁkﬁxMfmtothﬁr.etrtLaons.ainatm.ye pack set index of an o
unt r eat ed 256)(&r@nmfrﬂﬂwaﬁ&arﬁnsﬁﬁﬁbemhfeﬁair&d with additives. This ratio is
used to par ik wawenpklatisgayenttand dye imesdparitetontaimer.di f f er ent sanpl es. Pack set
i ndex igs detmnmeﬁpﬂmalemwmb#tbnﬁ/mﬂgldranner 40 One hundred grams of the

slag is E__I aced ina 250 mlliliter Erhl enrreyer fIash set on top of a

vari abl e=*xen® b atp The fl %EE)‘"USE}'J%’“ iy} nmp rghe Syl brat e conds
g of.blast

af ter whi Eﬂ: charmica et oyl sbiaily 41 a.n%.r:g s 4 atp e

axis it r M&.H&of Q&Ihr?&% tl elr&sutt WhicRh Fe%én?dﬁﬁ’ 1ty

axis u t bélov @gﬁm pdrﬁrrmrnﬁa@i;sa gmmsaﬁgeanbntmﬁnmmaoets $doasekh) in a

col | aps e&bor&oa,rbarcmmatmrgrmdsmm riprivied foe abpbyxirbatéls20i00Qrevdiatiohs asw EdhrehBét

angl es atabapmﬁtﬁéuﬂmsl ndllm)t'%htiﬂsﬂd jtive campesition protieced aaif Eampte L{(ie plycal based s
requi r edPodugyand (i g’ W af"@)‘“ T"Pd& atsgﬂ'aeﬂqsg'ﬁesgtwéwageteﬂ plaftieidex.
Thus t¥eSyYiRgAsacoqtipLbiank syt ams ‘e‘ﬂ"t’ leak up the bed, 45 the higher's
wi |l be the pack set index. The |n\ﬁgf_¢[pn I's illustrated further by the
following non-limting Exanples. Exanple/ 50 An additive conposition ,
according to the invention is prem;.ﬁutb.ﬁmamanl ng the foll ow ng conponents:

so ConggoGendisg Addition Per Mill RevdR@ibaent by Wei ght Phertéinprovement 20
31 55 Aid Rate (em?/gm/rev) Average Over Blank

55 Tri et hanol am ne : 49 Mt er

19.5 60 Chel at i ng agent (" I\EB'FA) % 0. 25

60 Dy€,: None 02359  O- Z3ddl€ COMMPsL$ i on shown abovey
i's prgzpargd using the following steps: GB 2 089 682 B 3 Steps 1.

Conbi ne pbremerciagiscoBBY 06,02 he t ot ad.2461 i et'hanmdaesni ne; 2460 2. Addsr enai-nder
of triethanolamne to step 1 material; mx 3. Mx water, chel ating agent
and dy:gl Exampledenar at e cof®i ner. 502554, Contf-3%a8 step D382 erial Mith step 3
mat er i , 11 Seyer al
chemi cal cm&ﬁ*ﬁ(gm‘” e t%% ed for ?]%%?ul nesso48? gri ndlaﬂr%hgl ds i ?\gt he
grinding of blast furnace slag. The chem cal products were products
- previ ouskyandid and usedggpmrer ciagdmgas griozseag ai dso.zrosl packsset 10
i nhi bigsor's  in the grinding of Portland cement clinker. In one study, the 3§
resul ts SPmWHW@Hg'M)rep@M ed in TaM6e | 100244 ow, repPetate JMPnds were
per f or med t&r% 4500 grans of granul ar blast furnace slag (-20 nesh) in a

D B 0Ly Ao e 8 3 b e ARRA Y Bl a0

Ahy enhert err usin

addi ti Ve eedmprasi ti on produced as in Exanple 1; (| i) a glycol based pr oduct
and (iii) lcowihengindiogstudy replichte grivdis of blgstfu@acersua wae ihradadsdoExamdie Il esdeptghatthe
gri ndi ng test samales werk grounrifor ageroximately 13,6007evq ti%o&hemthm! Tbﬁ Repducts Bisted faesul t s
are showﬁ figctiv rndmglalds crlncludec.lacompv::srtlllcnocfj emventlon % ampigithene Surf ace

commercial grinaging ana an rcl S Ol'l an acetate 45
'0}: ﬁg‘r ggeme 3 e“%rawously asa grmdlﬂgﬁ Eﬂ"ﬁﬁﬁm cemjsr’EQ'I'nﬂvTq ﬁ‘I5
Aver age Over Bl ank
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Run 1 * ' Run 2 25 None

- ) - 0. 2359
0. 2395 0. 2377 - 25 Commerci‘al ([err])  0.02 @Q
0.2451 - 0. 2469 0. 2460 3.5 Exanpl e | : 0. 02 ' i
0. 2557 0. 2528 0. 2542 7.0 30 _
30 Commer cj ol ' 0.02 0. 2479 0. 2489 0. 2484 :
4§7+Exam¢§£°4f%§¥é<an£m L 0 04 0 2719 0 2692°¢
0.2705 13.8 35
35 Commercial ([err]) 0.04 0. 26B¥PLE I 0. 2644 0. 2652

11.6 +Exanple, 1:1 (1) A proprietary m xturegpantsalni,ng approxinmately 90
per cent diethylene glycol by weight of totalsasa@eidi- 40

40 ExapRirfaiddl | n anot her griagelodnetst udy, remevdhaior grinds of sddimpriverhentnace
sl ag wersg made as in Exanpl éxbdlideasnsytitis)t hat tdné/gm@re®) sanpl es @eerdlapk ound
for approximately 11,000 revolutions of the batch m'l. The products tested
for ef f dopeveness as grinding aids included &38¥nposition of the invention

(made as_in EX I ) the gl ycol -based c cial grinding,aid of
Exanpl® q°1",m°§f‘?ggg°ﬁag?1 er comﬁ}r@rzci al product bg'se on an acet at 3'7 45 salt, '

al so usqdmifeRYat @&dily as a greadi ng aid for Pestdaand cenment. Tha results are
shown in Table I1. 4 GB 2 089 682 B _

4 TABLE ekdmdBélai ne Surface A0®ad Per MI| 5 G i0386ng 5.1
Addi t n®n Rate_ . Revol ution % | npr ovenent 5 Ad 15
(% sol i Fsmmeraiabiacetts? ([ er %%gni rev) 0.3302 o er Bl ank N3ffe
- . 0. 3085410 Commerci al (aggt ate') 0692
0. 317 Commercaligveon O, S00%e 10 SR Cial (gl ycol ) 0.02
0. 3183y Example! 3.1 meanple 1 0.3388 0.02 9.8 20
0. 3246 5.1 15 :
15 Conmerid) & prériietarycommercial produygt @ntaining about 80 per cent by weigit of 3 acetate salt based
7.0 Comeetheitaid! sajrspresent. 0. 04 0. 3294
6.7 29 @(%LR/ | 0.04 - 0. 3388
§ EX : . . o o
9.8 A test was condudtebto Sutétniie Qﬂﬁha&iyeﬁmﬁhﬁéinﬁm Helinveridh fxampe nabgut %‘b
per centpafbetiiitdldl foldrodhia bRGirAiR siad I The RASRE cddudtdtin the friahnes BdscitsledabRAETRE. 25

Exanpl e rksdits shown in Table [if below indicate that the slag grinding aid of the invention also acts to reduce the

25 A t egendegey ofthegtoertdsidgtad’pekkisett.ni ne t he effectiveness of the grinding aid
of th&0invention (Exanple |) as a pack._s h inhi bitor for ground bl ast 30
furnace slag. The test was conducted 1?‘\9"? © manner described above. The

results shown in Tabl e gl 3?%9’12"4 S¥Hh& MvEntholl B JabEset i« 9T i nding aid of the

i nvention also acts to reduce the tendency of the ground slag to "pack

set". 380 Pack Set Inhibitor Addition Rate Pack Set Index 35
30 TABLE Il Effect of additi V%solifisdnselidshventi on on pack set index: 35
Pack Set | nhi bitor . Addition Rate Pack Set | ndex
35 None - 6
40 Example| . 0.02 2 40
Example! 0.04 - 0

As shown by the above Exampiles, a highly effective grinding aid for ground biast furnace slag has been
45 found. The additive also acts as a pack-set inhibitor of the ground product. The grinding aid of the invention 45
was unexpectedly shown to be more effective as a grinding aid for the slag than products based upon
glycols and acetate salts, which like the additive of the invention have been previously utilized as grinding
aids for Portland cement. ’

50 CLAIMS : 50

1. A method for producing ground granular biast furnace slag which comprises grinding granular biast
furnace slag in the presence of enough of an additive comprising a salt formed by reacting an amine and an
aryl hydroxy compound to enhance the efficiency of the grinding operation. :
§5 2. A method according to claim 1, wherein the said additive comprises a salt formed by reacting an §5
amine selected from morpholine and alkanolamines wherein each alkanol group contains 1 to 5 carbon
atoms, with an arylhydroxy compound wherein the aryl radical is selected from phenyl, naphthyl and
substituted phenyl and naphthyl wherein each substituent is nitro, halo, alky! of 1 to 5 carbon atoms, aryl,
amino or alkoxy of 1 to 5 carbon atoms. '
60 3. Amethod according to claim 2, wherein the additive comprises a sait of triethanoiamine. 60
4. A method according to claim 2, wherein the additive comprises a salt of phenol.
5. A method according to claim 2, wherein the said additive is triethanolammonium phenoxide.
8. A method according to any of claims 1 to 5, wherein the additive is used in an amount of 0.001 to 1
percent by weight, based on the weight of the slag. '
65 7. Amethod according to claim 6, wherein the amount of additive is 0.004 to 0.04 percent by weight, 65
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(%sol i ds =on* sql i ds) None 6 40
Exanpl e | 0,02

T T T o)
Exanmpl es, & highly ef fective grinding ai st furnace slag has

been 45 found The additive also acts as a pack-set |nh| bitor of the groupd
. product . TIRE PRai ﬁq ai d- of the invention 45 was _unexpectedly shown to
besrore effective as a grinding aid for the slag than products based upon
glycols and acetate salts, which like th®AMEditive of. the invention have
.been previously utilized. as grinding aids foB Por. t I and cenment. 50 CLAIMS
50 1. A nmethod for producing ground granul ar B g fir nace sl ag which

conpri se r%t’l ndi ng granul ar Ql.ast gfyr nace sl @g,oh‘mo e presenc.g,,pgm\gmmgh gf
an add|5tE e gorrprl sing a sal Mﬁ?&gﬁ@,..@y I eacldniBgmabv)am ne andowRpigaky |
hydr oxy conpound to enhance the efficiency of the grinding operation. 55

2. A methew according to claim1l, wherein th@3e&i d additive conprises a
salt fornmed by reactl ng an 55 am ne sel ected from norpholine and

al kanoicafermeescigifpsetattl each a3%anol group con®d s 1 to 5 carbdh atoms, wieh
an aryl hydr ox und wher the aryl -radi Is selected om phenyl
napht hy|¥%{w8°'§ 'E@‘fn’g'?ut ed pheﬁ/ﬁn and napht hyl o\%/ﬂ&rei n each sub%":i tuent is
nitro, halampedl kyl of 1 to Spearbon atons, alppskes amino or al kexy of 1 to 5
carborygatons. 60 3. A nethod according to claim2, wherein the additivess
conpr i seCommeeitlifacethtellr i et har@®@4ani ne. 60 4. A.386% hod accor di ng0to claim2,
wherein the additive conprises a salt of phengl. 5. A nethod according to.
cl ai m 2, CHPRIERBNAR said ad¥ive is triet hzgr:faq“ammnl um pheng'f(l de. 6. A
nethoda ng to any of ¢ M 1 to 5 whelgdgh the additivggis used i
an amotl F"’Q‘Pgb 001 to 1 percée?t by wei ght, bas on the wei gh? of the sl g%
65 7. A iyt Rp@padisrpédhinigcidl Proalttditatning\aBéut 60 ger EdAtbyavEiyhtidf awiceatbdalt baged | S

0. 004 t oorthéXétapasiitiepresddy Wei ght, 65 4 GB 2 089 682 B

4 TABLE 1|1 BI a| ne Surface Area Per M1l 5 Ginding

(oA #m%fg{“* i w‘rg "°::,:::::3;::ﬁ;&e:i‘ Al ggggg:‘:ﬁl:*:m

] T
3087 1Q gfb%ro i dlcatethat grinding aldofthemventnon a|sga duce the
tendency of thb grouRd iRy 16 ¥pakk Q yCO 183
3 1 Exsppl e | . 0. 3246 30
.5.1 15 : TABLE HI ,
15 Comrercial ([err]) 0. 04 0. 3302
7.0 Commerci al ( g| ycoI ) Effect of addlqu)af the invention on pack set IndOY 3294
6.7 20 Exarrpl sacg%etlnh bitor AddlthfQRQe .. Pack Set index 0.3388
9.8 A propr iRkskbayon&eildser ci al product containi ng about 638
per cent by wei ght of an acetate salt based on the total solids present. 25
Exanple 1V  None - 6

25 A test was_conducted to determ ne the effectiveness of the grinding aid
of .t he® nvent PBPEExanpl e 1) &92a pack set inhPbitor for ground bl ast 40
furnace sl ag. ;I;p,% fest was congjjcted in the magner described above. The

results shown i n lleabl e Il belowindicate that the slag grinding aid of the

I nvent i on A3kkowndg the abdve Exaepiee, athiyhly effective grinding aid for ground biast furnace slag has been
45 found. The additive also acts as a pack-set inhibitor of the ground product. The grinding aid of the invention 45
was unexpectedly shown to be more effective as a grinding aid for the siag than products based upon '
glycols and acetate salts, which like the additive of the invention have been previously utilized as grinding
aids for Portiand cement.

50 CLAIMS | - . _ | 50

1. A method for producing ground granular blast furnace slag which comprises grinding granular blast
furnace slag in the presence of enough of an additive comprising a salt formed by reacting an amine and an
aryl hydroxy compound to enhance the efficiency of the grinding operation.
55 2. A method according to claim 1, wherein the said additive comprises a salt formed by reacting an 55
amine selected from morpholine and alkanolamines wherein each alkanol group contains 1 to 5 carbon
atoms, with an arylhydroxy compound wherein the aryl radical is selected from phenyl, naphthy! and
substituted phenyl and naphthyl wherein each substituent is nitro, halo, alkyl of 1 to 5 carbon atoms, aryl,
amino or alkoxy of 1to 5 carbon atoms,
60 3. A method according to claim 2, wherein the additive comprises a salt of tnethanolamme. 60
4. A method according to claim 2, wherein the additive comprises a sait of phenol. '
5. Amethod according to claim 2, wherein the said additive is triethanolammonium phenoxide.
6. A method according to any of claims 1 to 5, wherein the additive is used in an amount of 0.001 to 1
percent by weight, based on the weight of the slag.
65 7. Amethod according to claim 8, wherein the amount of additive is 0.004 to 0.04 percent by weight, 65
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1 dency of the ground slag tq " S LN
YABLE 111 Effect of additi %!!Eiﬂ imlr““ n on pack set index: 35
AcK Set | nhi bitor Additio €L Mos ck Set ’ L, !

. . | ndex
%gl i ds on solids) None GB20s9es2 R 40 5

kxAnpl el 0 ﬂ? 2 :
40 Exa Lased nt 0 As shown by the above Y
Exanpl es 'gof’it tocl e aléj for %rou d bl ast furnace sl ag hass }-
scribed inEx
been 45 f@urldl:n Qtld?ld.dl’ﬂ%l’ Al gfs grti@lﬁ te bl %g m&l 9 ere htﬁ gr ound
product. atyﬂﬁ)(ﬁﬁi d W HeREntdY ellﬁs hpd?sald “1? mdto
be nor e5 by dediftihg Faniise vithGh biyh yﬂﬁx\adod'lpf:@fd Jshﬂf'n‘éhﬁGm}miaf@eﬁrﬂ wafss ase upon
- glycol s and mmmsinoaaédlsmedﬁhclah9lfhklaartnblednagjikniallueomftoﬁahﬁelitmye@ntOn have
been previtbus mm#tion z%tz!h"agd lgclalm@iony)qqmdssufmomlﬂm peTckntieyvesiyht, b&sed G the VS
50 1. A H‘é 'Pf(gﬁ Eh?la ranul ar bl ast furnace slag which
conpri ses 'gri Binﬂﬁ" P a§RAArd D %fg‘ts“‘fhﬁgwaﬁ‘é’e%'?"ébe'T‘ﬁh‘{dr?éa'}XPé‘é%'ﬁ%bm@f enough of
an additive conprising a salt formed by reacting an am ne and an aryl
hydr oxy conmpound t @,.eRRASCEe tshtRitdatiof bRy Bbrotdd@ I dnbbddom@ngperrat i on. 55
2. A nethod accor diofiginklotypésaniph doy bptizspesiad onfthe grapigesaafdiht Parent O6fp i ses a
salt fornmed by reacting an- 55 am ne sel ected from norpholine and
al kanol am nes wherein each al kanol group contains 1 to 5 carbon atons, with
an aryl hydroxy conpound wherein the aryl radical is selected from phenyl,
napht hyl and substituted phenyl and naphthyl wherein each substituent is
nitro, halo, alkyl of 1 to 5 carbon atons, aryl, amno or alkoxy of 1 to 5
carbon atons. 60 3. A nethod according to claim2, wherein the additive .
conprises a salt of triethanolamne. 60 4. A nethod according to claim 2,
wherein the additive conprises a salt of phenol. 5. A method according to
claim?2, wherein the said additive is triethanol ammoni um phenoxide. 6. A
met hod according to any of clains 1 to 5, wherein the additive is used in
an amount of 0.001 to 1 percent by weight, based on the weight of the sl ag.
65 7. A nethod according to claim®6, wherein the anobunt of additive is
0.004 to 0.04 percent by weight, 65 5 :
GB 2 089 682 R 5 based on the weight of the said slag.
_ 8. A nethod according to claim1l substantially as described in Exanple 1.
9. A conposition conprising solid particul ate blast furnace slag, and,
intimately adm xed therewith, about 0.001 to 1 percent by weight, based on
the weight of said slag, of an additive conprising a salt forned 5 by
reacting an amne with an aryl hydroxy conpound, as defined in any one of
claims 1 to 5. 5 10. A conposition as clainmed in claim9, further
including a small anpunt of a chelating agent. 11. Aconposition as claimed
in claim9or 10conprising 0.004to O 04 percent bywei ght, based on the
wei ght of the said slag, of the additive. 12. A conposition as clainmed in
claim9 when produced by the nethod of any of claims 1 to 8. The text of
the specification has been reproduced by phot ocopyi ng. The . ori gi nal
typescript may be inspected on the prem ses of the Patent Ofice -




