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A study was made of the effect of MnO in a wide range on

the viscosity of natural and semisynthetic slags of the
Kremikovtsi Metallurgical Combine with basicity given., 1In
slags with basicity of 1.32 there 1s an increase in the vis-
cosity with an increase 1n MnO content to 5, 10 and 15 per-
cent, and there are no significant differences between given
curves, There is almost no change in viscosity at 20 percent
MnO, while there is a significant d2cline at 25 and 30 percent,
With an increase in MnO content with basicity 1,00, a certaln
analogy with the data for basicity 1.32 1s observed. An in-
crease in viscosity 1s otserved only at 5 and 10 percent MnO,
while at 15, 20, 25 and 30 percent the MnO shows a strict
pattern of thinning action, Bhe thinning effect of MnO in
‘varying quantities 1s most s ngly pronounced at the lowest
basicity 0.70. A strict pattgrn of viscosity decrease is

found with an increase in Mn§ content, Viscosity &lso declines

with & decrease in basicity from 1.32 to 1,00. :
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BUIGARIA

EFFECT OF BARIUM OXIDE AND MANGANOUS OXIDE ON VISCOSITY OF NATURAL BLAST-
FURNACE SLAGS

i [Irticle by Ivan Vulchev, Higher Institute of Chemical Technology: Sofia,
P! Rudodobiv i Metalurgiya, Bulgarian, Vol 22, No 12, 1967, pp 33-39/

Effect of Mn0

In the production of cast iyron from Kremikovtsl iron ore the slag is
characterized by increased Ba0 and MnO content. In our country (1) a de-
tailed study has been made of the effect of Bal on the viscosity of
: Kremikovtsi slag. The present study determined the effeot of MnO (1.5=30
' percent) on the viscosity of natural slag whose chemical composition is
b given in Table 1.

R

Up until now publications have devoted comparatively little space to
: determination of the effect of MnO on the vieocosity of dlast-furnace slags.
Lo ], K. Trekalo (2) made a detaileZ study of the effect of MnO on the vis-

i cosity of blast-furnace slags with basicity cao/s1oz-o.96-1.88 and 0,16~

23,55 percent Mn0, The author established that the addition of 20-23 per-
: cent Mn0 oconsiderahly widens the temperature range in which the slags re-~
. main fluld enough, This holds true especially for slags with & higher
tasicity. For these it can be seen that there is a sharp decrease in vis-
cosity with the addition of 2-3 percent MnO, while the thinning action of
Mn0 declines to a certain extent as further additions are made.

T

3 M. Ya. Ostroukhov (3) studied the effect of M0 (2,15-11.09) on the
‘ viscosity of four groups of blast-furnace slags with a basicity of 0.59-
0.9%, For the first group with a basicity of 0.93 and 19.62 percent A0,

viscosity at 1350° C declines from 21.2 to 13.5 poises with the addition of
S 8.75 percent MnO. For the second group with a basicity of 0.5%, viscosity
declines from 72.0 to 24.8 poises with the addition of 9,66 percemt MnO,

¢ 23,95 polses with 4,28 percent MnO. For the third group of elags with a

: basicity of 0.82, viscosity lsclines from 32.0 to 14.5 poises with the ad-
dition of 11.09 percent MnO, 19.36 poises with 4.29 percent MnO. For the
1ast group with a basicity of 0.9% and 13.77 percent Al03, viscosity at
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the same temperature declines from 10,8 to 7.8 poises with the addition of
2.15 psrcent MnO.

Acoording to F. Hartmann (4), there is an aimost oontinuous decline
in visoosity with an increase in the Mn0 content of blast-furmace slags to
25 percent, while after this quantity a certaln increase is ohserved.

I, P. Semik (5) studied the viscosily of blast-furnace clags and es-
tabtlished that MnO thins acid slags more than besic slags.

I. D. Balon (6) studied the effect of Fe0 and Mn0 c= the viscosity
and start of crystallization of early blast-furnace slags, Owing to the
insufficient number of experimental data the author draws conclusions
which are at varlance with most studies in this field. The author bdelieves
that with an increase in the quantity of Mn0O there is a riss in the tempera-
ture at which crystallization begins and a slight drop in viscosity.

I. P, Bardin et al, (7) detexmined the effeot of Fe0 and Mn0 on the
mineralogical composition and viscosity primaxily of synthetic blast-
furnace slags. Four groups of slags with a basicity of Be0.80, 1.00, 1.26
and 1.50 were used for the study. A rather significant drop in viscosity
occurs with the addition of over 3 percent Mn0O., With a further increase in
MnO (to 20 percent), viscosity changes, though not according to a strict
pattern, with a tendency towards a decline,

A. M. Chermyshev (8) studied the effect of Mn0 and Fe0 on early
blast-furnace slags.

N. L. Zhilo and L. M, Taylev (9) studied the visocosity of natural
early, intermediate and final slags in the production of blast-firmace ferro-
nanganese. The viscosity of the final slags in ferromanganese production is
0.5-3.5 polses at a temperature above 1300 C and the higher ti.- Mn0 content
and the lower the Glen.O/Si.O2 ratio, the lower the viscosity and the crystal-

liration temperature. The lowest viscosity is found 4n slag with 15=16
percent Mn0 and Ca0/S10, ratio of no more than 1.3.

Sh. M, Mikashvili et al. ("0) studied the viecosity and mineralogical
composition of the synthetic ternary aystem MnO-SiOz-Al203. The moat fluid

slags are obtained with an average 510, content of 2,0-35 percent, MnO 50-75
percent and A1203 0~25 percent. The lowest viscosity is obtained with 20
percent Alzoj, 55 percent Mn0, 25 percent 510, and low temperatures. Of the
termary diagram the most fluid slag at high temperatures has 65 psrcent MnO,
30 percent Si0, and 5 pexcent A1203.

A. V. Rudneva et al. (11; studied the viscosity of four-couponent syn-
thetic slag (K,0-Ca0-A1,04-S10,) with the addition of 0-40 percent MnO (with

Al03 = 5 percent, K;0=6-18 percent, Ga0/3102-0.5-1.16). Manganous oxide
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reduces the viscosity and crystalligation temperature only within certain
limits for slags with a basicity of 0.5-0.89 for up to 20 percent Mn0 and
0.84+1.16 for up to 10 percent Mn0,

F. P. Glasser (12) has madas one of the most detalled studies of the
ternary system Ca0-Mn9-Si0;, buv the article does not go into the quesation
of its viecosity,

It can b .een from this survey of the literature that there are
certain conirn.. . tions in the resuits obtained, wiilch ‘re due to deficlencles
in research met -.ds, for example unsuitable viscosimsters, inaccuracies in
temperature determination, small number of experimental data, simultaneous
fluctuntions in the content of several components, atc.

Our studies were performed on natural blast-furnace slag of melts
No. 4333 (M 1302), serial No. 22 (Table 1), of which three semisynthetic se-
ries are composed, The first samples have the designations M 1302, M 1002
and M 0702 (the letter M signifies that they contain MnO, the first two
digits denote basicity multiplied by ten, and the last two digita the per-
centage content of Mn0O).

The studies were performed at three different basicities -- Ca0/S10,=

1.32, 1.0C and 0.70, with the Mn0 content increasing to 30 percent, The ad-
dition of Ji0, to the natural elag (No. 4333) with & basicity of 1.32 gave

the other two series with btasicity of 1.00 and 0.70.

Viscosity was determined by a viscosimeter with dampsd oscillations
of the spindle (13).

Figures 1 and 2 show the effect of Mn0 on the viscosity of 'slags with
a basicity of B=Ca0/S10,=1.32. It can be seen from Figure 1 that with an

increase in Mn0 to 5, 10 and 15 percent no appreciables difference ocours in
the viscosity of the slag between 1550 and 1450° C. Below this temperzture
range the slags become more viscous., At 14250 C initial sample No, 22 has
3.7 poises, and derivatives thereof (No, 23, 24 and 25) about 6.5-7 poises,
while at 1400° C they have about 4 and 14 poises respectively. The N -t
curves for 5, 10 and 15 percent Mn0 almnat converge, from which it follows
that the thickening effect is the same for the three different Mn0 contents
and B=(a0/S810,=1.32, The addition of 20 percent MnO gives slag whose ) ~t
dependence almost coincldes with initial sample No, 12, which has 2 percent
MnO, With en increase in Mn0O to 25 percent, viscosity declines appreciably
at all temperatures and the alag beocomes longcr, he'iuy « riscoaity of 7.5
poises at 1300° C. The slag with 30 percent MnO is even more fluid and has
a viscosity of 4.7 poises at the same temperature.

It can bs seen from Figure 2 that at high temperatures (1550-1500° C)
the addition of 5-30 percent MnO has almost no effect on the viscosity of the
slag with a high basicity (Bel,32)., At temperatures balow 14250 C the slags
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thicken with the addition of 5 percent Mn0O, and with a furthar increase in
Mn0 the viscosity remains the same or declines, a asecond maximum being ob-
served at 20 percent MnO. After this maximum the slags ars markedly

thinned at 25 and 30 percant Mn0 and remain quite fluid at a temperature be-
low 1300° ¢,

Figures 3 and 4 show the effect of Mn0 on the viscosity of semisyn-
thetic blast-furnace slags with B=l,00. From Figure 3 it can be seen that
the slags berome more viscous with an increase in MnO to 5 or 10 percent,

. but sanple No. 31 is more fluid than slag No. 29 below 1300° C, An in-
crease in the Mn0 content to 15 percent does not change the viscosity bve-
tween 1550 and 1350° C, but belos 1350° C slag No. 32 1s more fluid, Vis-
cosity declines at all temperatures with a rise in Mn0 to 25 percent, and
at 1250° C it 1a only 9 poises. A 30 percent Mn0 content gives the most
fluid slag with the lowest viscosity -- 0.8 poise at 1550° C, and it
reaches 4.9 poises at 1250° C. It can be seen from Figure 4 that at high
temperatures (1550-1500° C) the addition of 5-30 percent Mn0 has almost no
significant effect on viscosity. At temperatures below 1450° C a maximum
is obtained with 5 percent Mn0O, after which viscosity declines with a rise
in Mn0. It is lowest at 30 percent MnO.

Fifures 5 and 6 show the effect of MnO on the viscosity of semisyn~
thetic blast-furnace slags with a ba~icity of 0.70. It can be seen from
Figure 5 that with an increase in MnJ to 5 percent, viacosity declines
above 14500 C and rises below this temperature. A very strict pattermn of
increass in the fluidity of the slag is observed with a further increase in
Mn0 to 30 percent. Its thinning action is observed at all temporatures, be-
ing most clearly pronounced at temperatures below 1425° C. Figure 6 shows
that the slage become more fluld with an increase in the amount of Mn0 to 30
percent. A certain increase in viscosity with :n increase in Mn0 to 5 per-
cent is observed only at temperatures between 1400 and 1375° C. - At tempera-
tures below 1400° C it can be seen that the thinning action of Mn0 is moxe
clearly pronounced wlth an increase in the quantity thereof. The studies
at the three different basicities show that viscosity also declines with a
decrease in tasicity from 1.32 to .00 and rises again with a basicity of
0.70. The increase in viscosity in the case of the btasic and neutral slags
with the addition of 10-15 percent MnO is also due to the rise in the total
basicity of the slags. The thinning effect of MmO may bs due to a Adecrease
in the sige of the silicon-oxygen anions as a result of the dissociation of
manganous oxide and the surrender of its oxygen to them, Thi. iaay explain
the stronger thinning effect of Mn0 in the case of more acid slags where the
anionic complexes are larger. MnO lowers the crystallization temperature of
the slaga as a result of the introduction of a "weak" Mn2* cation, This
being the cane, the slags beoome more fluid. The simultaneoua action of
MO on the rupture of the silicon-oxygen anions and the lowering of the
crystallization temperature of the slags may explain its strongexr thinning
action at lowsr temperaturea,
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Effect of Ba0 and Mn0

Vorld metallurgical practice has not heretofore been iupelied by
practical reasons to study the simultanecus effsot of Ba0 and MnO on the
viscosity and other physiocochemical propertiss of slag systema. This
question has arisen for the first time in our country due to the necessity
of finding optimal technological conditions for the use of Kremikovtsi ore.

A study was made of the coabined effect of Bu0 and MnO on the vis~
cosity of natural and semisynthetlc blast-furnace siags of the Kremikovisi
MX /Metallurgical Combine/.

For this purpose we used slags of melt No. 4333 (of the first blast
furnace), No. 1522 and 1526 (of the second blast furnace), to which Bad was
sdded so as to bring it up by stepe of two percentage points to 16 percent,
and Mn0 so &s to twing 1t up by steps of two percentage points to 23 percent.
Due to a lack of a sufficient quantity of slag in the last sample the added
oxides reached 14 and 21 percent.

The slags are designated, for eaxample BM 142] -- the EM denoting that
they contain tarium and manganeas simultanecusly, the first two digita
glving the quantity of Ba0, the second two digits the quantity of MnO.

In order to study the effect of Ba0 and MnO in the projected quantity
of 14 and 21 percent with three different basicities, the necessary quantity
of S10, was added to initial melts No. 4333 and 1522, The compositions of
the na%ura.l and semisynthetic slags and thelir basicity sre shown in Table 2.

Figure 7 shows viscosity as a function of the temperature of naturxal
slag No. 4333 with basicity 1,32 and of the semisynthetic slags qbtained by
simultineously increasing the Ba0 and Mn0 by steps of two pexrcentage points
from 2.03 and 2.30 respectively to 14 and 21 percent. It can be seen fronm
the figure that the semisynthetic slags beccme more viscous and shorter by
increasing the BaO and MnO content. The only exceptions are samples No.

42 and 43 (BM 1017 and Bm 1219), which are more fluid at 1500 and 1475° C.
Slag No. 45 (BM 1623) is extracxdinarily thick and its viscosity cannot be
deternined at all at a “emperature below 1500° C. Co

Figure 8 plots the viscosity of naturalslag No. 1522 with basicity
0.6% and the semisynthetic slags obtained therefrom by the addition of Bal
ard Mn0. It is olserved that theres is a slight increase in viscosity with
an increase in Ba0 to 4 and & percent and with an Mn0 content of 11 and 13
percent respectively, dbui the slags become a hit longer. With & further in-
crease in Ba0 to 16 percent and Mn0 to 23 percent (slag No. 55), a drop in
viscosity is observed. Samples No. 51, and 53 are marked by lower vis-
cosity at low temperatures (1225-1175° C). Slag samples No. % and 55 be-
come shorter and have a viscosity of over 52 poises at a temperature of
1225° ¢, With a decline in basicity o 0.70 and with 14 percent Ba0 and
21 percent Mn0 (No, 57) the slags, on the whcle, raise their visocosity

ORI TR

ahi e s Ll s

ot e | T o e

it bt



Eigiux.iuiééa.iz TIPS FRA T Py

s s s o

i

~

TISTIRREy

T P T TR T & WA . a4 A e

segtod ¢£37800ST)
¥ ‘dfure JO uoTITHUdNCD TR

°f
‘€

L

TR

| i 1 s r

(o "W ST 49-65 *L45-61 ‘Ltr-6€ setdweg

JO uoT3BuUBISep 1933RT-0N3} SYI)

*ox otdweg
*ON TelIeg

T I R
- - - . m.mm m.:_ m..v o.,. g £0'1'00'1¢ 00'tt “mm._q GE0! 82T Sug _c,l.. ~2 8% : 15t E@.ew_
gLl S 0¢  Sig o.h. c6b L LU mo._"c .m_ L0221 eE 3..:“ S.N_ Ot 0l nO0E Gigl WY €9
— “ [ c..:_ a.m : c.v | m.m Z._ no._oa.: 8_2 K] A o“ zie! m&.._:v.mm ‘ne'1s L2101 WY 29
»W¢ omm. €L Er ._,.m 8z €3 1 #0100 51 Co'g ._m”:_ 6517 O%€1 03’ 1T kE OEEE ' SI9) Y 413

P06 8L (B m.w ; ﬂ & ! _m 0!l 12 8..2 09 18Tl 190 3.«. ZL608°SE 084 €190 W09
(V8L LOL 69 Lt §E 187 €L (00 SUHObTe 00'p 69 R0 1 €TET co'k 0EZE ORIE 11y We 68
: :n on._oc_ 00 . U'r 1 2¢ | LT o't 0186 Tt r.c._. 2.5. £9C, 00'¢ 9¢':C 83'9, 9ol .85
. — nl.lnm'||l_||( — _ .
o o T e e ST
,o_. m, 61 «.m__ .u_”.., { _..o ! ﬁ.um, Nm”c 0L0¢01Z ooz cI'l g0 N. £1ESe NS g IR W4 | LS
: : £9r 79 | ac - 6¢ w 9¢ L o'l 00'1Z 00’81 e omc. §S°C 0k omcm ommm_. 1Th1 WY, 9¢
PTTHOIE BRI OF 6T P91 I SUL (160 20'EZ 0991 _R_ 850, , §T'06'92 0082 ' €291 W | S
S X 11 m._m m.”, o.m 'od Ll :._ mmo.<..._A. o;? 3l T8 A : O 02°8C 6°CT Yokt WY g
- ._n.ﬁ <9 F.v. ,0'¢ *..m , 0¢ .H:.. CHVOREL GGl 0L tag 8'C, £ 096 UFIE 6121 WY g

A N T A S X X 1 _ £ ol _zwoo,. 21 n00l _Q,_ 630 JUF, TOF 0U71E 0L'0C . (101 Wy ze

. m.vm.. cm_ G'R - h.m . c.*, . w.n _ _..N N@_ POV Q¢! 0OR um_ n.\.c" | IRF O et .oc.nn_c_mo WY is

! m.mm N.._ rA I m..p A m.m F6 66’0 PHO0XEL 000 291 "0 ve'k | £0°C OE°ER C8'W €140 (W 0S
o'se, 5 u" kGl T8 Lt 8¢ 0'e {60 _ﬁm.coo”: o 1Ll 23. o'y Omw_ooon 052 1190 W 16 -

. .ot_wc:om N 2L U B IR A 60 46025 _mon Ll ;o_an.e%wmm_;om m-%_wmm_ gy

i -‘:,._I.Illl.llll. _ . 1
__ m ) w _ . ~ ) 1 _ : _ a _ _ : =
P :m_ m.mac_ _.,,ﬁ n.m .m.m 8S | €g'e ohcc,. i3 82 e _co_ St _ 04'C 08'HE 09¥L ) 1ZH? Eu:f
== mnhw“nw | &'t _um _nw :., oo_oo_N 8.,__.”2 ez’ 25T R6'C |09° ‘B gkl WY 9.

T R T 851 :2:.& V09l '6ET1 €20 G L 00'F 0IE 08'2T €291 WISk
- = - - o.:_ 092! L's £l 4STI00IT OU'EL ST 2T 1A N2 ICE NOET - (78S Z.:_,
—h- = - o._m_ m.m [ L1 il CE1006! gy 831 S0 €T QS e 092 AIgL _.._.2.
- - .- o.__n.. o.w_ ! e.w : m._ mﬁ_ LETO0IL 00Ul OL'L 1E°0 BETC wSF 00l GIST LIof 1y .:

- - gt 0'E 96 @.m, S.._ Nm._ccf 00'8 €11 TE'0' CH'T 60'C OL'SS 0L6T 190 Wd 1k
T T D mLone s, of 6E'L N0l (09 937 CE'0 SS'T. SE'C M9 0F'GT L0 v o

LT T, T EeS R g1, TE ) TR0 0N 961 CL0 FET 195 0UTr 0Tt 1110 W9 6E

R ' Y _ 't | o¢ wf _ se'l _nn__omn €% cmn_ Ore 00 ono_oh.:. 01'9E | (LY |8t

. | | i 1 _=_t | . ! ! .

; T 7
3.0001 0 izl 2.0061 u.ga.._ Jetl u.o,:_u.eoa. o o5 o..z ‘ ovy4 S _o: our N.o._< " 03 ‘ors _w _

| - ) - —loaweoronlons — - | eqmn 4

. nEwha ‘LILRTONING /] | ¢, 'ALMATUIN TU GFLIRD :ur-l-r.ﬂ _ FA r.ﬂ

1 . _ _ ]

Z stawl

Mt it |- 1B o .

T T — i

4
1

17V

it Sl

L

T

T

10 -

T e

b




T e

LI T T S, W

S 0

Ty

.

I Y

-

Ll o Rl

ryp

o NP e T TR g (NI AT T T

Figures 12, 13 and 14,
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Variation in viscosity at different temperatures as

a function of Ba0/Mn0 ratio of melts No. 4333, 1522 and 1526.

Keys

1. Viscosity, poises
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Pigures 7, 8 and 9. ) ~t dependence given a simultanecus increase in Ba0 and
MnO of natural blast-furnacs slags No. 4333, 1522 and 1526,

Key: 1. Viscosity, polees 2., Tenperature, °C
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about twofold up to 1350° as ocompared with the initial slags (No. 48), after
which the thickening effect is weakex.

Figure 9 plots tha viscosity of slags No. 1526 (sample No. 58) with
tesicity 1.03 and semisynthetlc slags with inoreased Ba0 and MnO content.
¥ith an increass in Ba0 to 8 percent and Mn0O to 15 psrcent, a certain thin-
ning effect is obtserved (in the case of No. 61 there ia a certain thickening
at a temperature below 1275° C). With a further increase in the Ba0 content
to 10, 12 and 14 percent and Mn0 to 17, 19 and 21 percent reapectively, an
increase in visoosity is observed, which is more clearly pronounced at teme-
paratures below 1 C. The slags become shortsr and their viscosity cen-
not be determined below 1300° C. Viscosity increases most sharply in the
case of slag No, 64 below 1400° C, rising to 46,0 poises at 1350° C.

Figure 10 plots the visocosity of synthetic slags obtained from melt
No. 4333 containing 14 percent Ba0 and 21 percent Mn0 with a basicity o”
1,32, 1.00 and 0.70. It can be seen that slag No. 4l with besiocity of 1.32
is the most viscous and shortest, while No. 46 is the most fluid at a tem-
perature above 1300° C {there is a sharp increase in viscosity below thia
temperaturs). Slag No. 46 has the most suitable viscosity for the blast
furnace. Sample No. 47 with taaicity of 0.70 has the character of long
slag. It has a viscosity of over 5 poises at all temperatures. At a tem-
perature below 1250° C 1t is viscous, but its viscosity can still be
Reasured,

Flgure 11 plots the 1) -t dspendence of synthetic slaxs with the same
Bad and Mn0 content (14 and 21 percent) as in sample No., 1522. A certain
increase in viacosity and shortening of the slag is obsexved with an in-
crease in basicity., Evan greater thickening is observed with a decline in
basicity to 0.70, and the slag becomes long.

Figures 12, 13 and 14 plot the isotherms for a BaO/Mn0 ratio of 0.35-
0.7 for slags No., 4333, 1522 and 1526. It can be sesn that the curves in
Figure 12 for slag with a basicity of 1.32 have minimm viscosity for a
Ba0/Mn0 ratio of 0.62-0.63, but up to 1400° C the minimum viscosity is
about 18 poises. _

The isotherms in Figure 13 for slag No. 1522 have a minimum given the
same Ba0/Mn0 ratio, btut their viscosity at 1400° C is about 3 polses, The
isotherms in Figure 14 have a minimum given a Ba0/Mn0 ratio of 05.3, while
their viscosity at 1400° C is also about 3 poises., And the three slags dis-
play a sharp increass in visocosity after the minimum,

The study of the effect of Ba0 and MnO on the viscosity of the three
different slags indicates that it is quite specific, but the thickening ef-
fect is exhibited especially in the basic slags. This may be due to an in-
crease in the basicity of the slag, which is high anyway,
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Congivsion

1. A etudy was made of the effect of MnO in a wide range (2-30 per-
cent) on the viscosity of natural and semisynthetic slags of the Kremikovtsl
Metallurgical Combine ¥ith tasicity B=Ca(/S10,=1.32, 1.00 and 0.70.

2. In slags with basicity of 1.32 there is an increase in the vis-
cosity with an inorease in Mn0O ocontent to 5, 10 and 15 percent, and thexe
are no significant differences betwsen the /| -t curves. There is almoat no
change in viscosity at 20 percent Mn0, while thexe 1s a significant decline
‘at 25 and 30 percent.

3. With an increass in MnC content with basicity 1.00, a certain
analogy with the data for basicity 1.32 is obsexrved. An increase in viscosi-
ty is obtserved only at 5 and 10 percent MnO, while at 15, 20, 25 and 30
percent the Mn0 shows a atrict pattern of thinning action,

4, The thinning effect of Mn0 in varying quantities is most strongly
prornounced at the lowest besicity 0.70. A strict pattemn of viscosity le-
crease is found with an increase in MnO content.

5. Viscosity also declines with a decrease in basicity from 1.32 to
1.00, but rises agaln at basicity 0.70,

6, The simultaneously effect of Ba0 and MnO on the viacosity of
natural slags and semisynthetic blast-furnace slags obtained from the natural
slags was studled,

7. Blast-furrace slag with increased hesicity (1.32) from melt No.
4333 significantly increases ita viscosity below 1500° C with an increase
in the Ba0 and MnO content. Such slags become shorter and thicker.

8. For blast-fumace slag (melt No. 1522 with basicity 0.9%) and the
semisynthetic slags obtained therefirom, the /] =t curves form a sheaf up to
1325¢ C, Only slag with 10 percent Ba0 and 17 percent Mn0 has a highex
viscoasity up to 1250° C, hut at lower temperatures it is no different from
the viscosity of the rest of the samples.

9. Thers is no substantial change in visoosity with an increase in
the Ba0 and Mn0 content of natural slag No. 1526 with basicity 1.03 to 8
percont Ba0 and 15 pexcent Mn0, With an increase in Ba0 to 10, 12 and 14
percent and Mn0 to 17, 19 and 21 percent respectively, the slags up to
1425° C have the same viscosity as the slags with a2 lower content of these

oxides, but there is a sharp increase in viscosity under this temperature
and they become short.

10, Minimum viscosity is obtained according to the composition and
basicity of the blast-fumace slags at different Ba0 and Mnd yatios, The
slag with basicity 1.32 (No.4333) at 1400° C has a viscosity about 15 to 20
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times higher than ihe other two slags (1522 and 1526), It is charucteristic
that at different temperatures minimum viscosity ie obtained at the very
sans Ba0 and Mn0 yatio for the individual series.
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