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UNIUG OeSILICETION PROJELT Us/INU/73/206

Mission to Inogia of Mr P.u, Bleier, September sS84

ic terminate the K&V phase.I of pilot desilication by submerse
. carbaonaticn, the original intention was to gquantify the
pperation by installation of metering and control eguipment
in the pilot submerse reactor erected and operated during
Bleier's work in Fart Songadh, March 1984, Tnis was made
impossible by delay in delivery ot the metering eguipment.
Bleier however traveled to 3ongadh on September 13 to join
the co-expert Mr J, Leffler, who had gone to Songadh at the begin
ot the month in order to attend to flowsheet ana site selection
for the phase II, erection of a mill size demanstratiocn desilica-
tion plant,
The ensuing pilot plant work resulted in additicnal cont'irmation
of the viability of the chaosen desili}ation procedure and
in Jdeeper understanding of ths underlying chemistry,
Improved desili_ation, improved filterability and improveo

chances of realkalization by vacuum gecarbonation was achieved,

1) Mode of Larbonaticn; Two Stage Submerse Heactor.

The importance of well controlled, gentle carbonaticn uwas

again proved, Carbonatior trials during monsoon time (June to
August,Songadh report XIII, exp 11 - 26) under basically
unchangeo operating conditions (unchecked because of lacking
control gauges) miscarried, because of inevitable lignin
caprecipitation,ihis unwelcome phenomenon was never properc-

ly elucidated; pulping of bamboo, partially decompased by

wet storage under admixture of local harduwosod was haowever
suspected, Subsequently carbonation proceedure was changed

ta a batchtype operation in order to avoid direct and sudu.zn
interaction of fresh alkaline liquor with carbonated pH'10
liguor, containing flocculateo silica precipitate, Now, without
improved pulping raw material, light coloureo, quick til=-
tering silica muo was obtained; the critical pH/3D° of visible
precipitation was lowered from 11.1 (!) to 10.3 and without
brcwn coprecipitate, the gH could be lowered to 3,8 (!') with

conseqguent excellant desilication,




Proceeding from batchtype to continuous speration

by carefully bleeding fresh liguor intoc the thermostatic
circulation {Mehmert) tank and withrawing carbonated material
from the outer shell ot the submerse reactor -both at the rate
ot 700 ml/min (40 1l/h)~it was also possible to obtain

light coloured, quick fjiltering silica mud; the process uwas
tun for a length of time, sufficient to replace the carbo-

nated liquor produced in the initial "batchtypd' operaticn,

To realize a longstanding desire for multistage c:rbonation
(see earlier reports), alsao circumventing the impact of fresh
liquor on acidified ligquor, it was decided to add a second
submerse reaction stage, utilizing available glass sections
supplaiﬁnted by sections produced and fittied by the 5Sacngadh
workshop, Both stages were alike, circulation of the first
stage being provided by a centrifugal pump, the Mohno pump
being uUsed for the second stage, The first stage was operated
well above the pH of visible precipitation.{It can S5e succosed,
that Submicroscopic. precipitation of silica and pcssibly also
of orgunic material takes place well above the '"wisible!" preci-
ptiatio~ pH).

Two stage carbonation results in unusually bulky floccs and con-
sequently rapid filterability. The preciptated silica mud is

of light greyish colour. pH can be lowered below pH/3OO of 1o
without brown coprecipitation and with good desilication.

All carbonation trials refz=red to above were carriec out on
black liquors from bamboo/hardwood mixtures of 40/80 to 50/50C,
shauwing that centle carbonation permits selective silica
precipitation even in presence of rather unstaocle harduzod
lignin,

tarlier experience is confirmed that, the gentler carbonaticn the
lower is the pH of visible precipitation and the lower is

the permissible final pH before lignin coprecipitatiaon 1!
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2) Limit of desilication, ,

With lowering the final precipitation pH/.SO0 to or below 10,0

the retained silica (at 70°C!) in the filtrate was reduced

to 0.6/C.7 gpl ang even to U,.46 gpl (exp 34), This repeats

the desilication level attained in early work at Ashok Pulp
Mmills/Assam whilst all previous work in Fort Songadh

stopped at a minimal barrier of 1.1/1.2 gpl dissclvzed silica

at 70°C,

The row establisheg silica solubility is in good agreement

with data published by K, Gote (J. Chem, Soc., Jap., Pure Lhem Secr,

76, 1364, (18538)) as reported by w.K, Iler, Chzmistry of Silice,

wiley, 13739, p 84, 1500
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A further improvencnt of desilicatiun by lovering silics
solubility further by judicicus additicn of polyvalant metal
ions can, te hopea for. (Cf sili:za removal from boiler feod

water)., Houwsver all trials run so fac with lime, slaked lime
alumn or small amounts of magnesium cave not succeeded

in improving desilication of bluck liguor,

5ilica s0lubility is independent of initial silicz concentre-
tion and does not seem to vary with black ‘liquor solids content;
herefore higher initial silica content improves the rute cof

desilication by pH reduction,
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3) Additional Information on Carbonaticn,

The adaptation by CPPRI of a rapid colourimetric methad

for CO2 determination for black ligquor analysis was of much
help to study the relationship between the degree of
carbonation, pH reduction and desilication, This method
served in place of measurement of C02 quantities entering

and leaving the submerse reactor; the available colcurimeter
was of insufficient accuracy to permit detailed investi-
cations,

Earlier acidimetry of black licuor was confirmed., Black
liqucrs from Fort Scngadh mill 1983 and 1984 (as well as tu-
ropean wood and wheat straw black liquors) have similar

acid requirements for pH/BU0 reducticn from over 12 to

abut 10, With good agreement between sulfuric acidifica-

tion (H2504: dibasic) and carbonation (CC2:monobasic) the
present acid d-.mand for cesilication by pH r=duction uas
found to be 0,275 equivalent/liter,

Indecendently of the 3cid used, the rate of pH reduction ge-
creases as pH reduction proceads,probably because of the
buffering action ot organic salts and of ligninates.

However, whilst sulfuric acidificaticn will continue alsoc be-
yono the point of lignin precipitatian,C02 scrpticn practically
comes to a standstill at a pH/30° of 10.2 (correspcnding ta

a pn of about 9,9 at 70°), On continuing carben:ticn, th2 re-
sistance towards CC2 sorptiorm results in a very slouw (gentle)
acidification, which we have learned is the precondition

for selective precipitation of clean silica., In fact, in the

submerse reactor, it was possible to reduce gu/BDO to 9.7 (1)
9

at the same time reducing -without lignin coprecipitation-
the 70%ilica solubility to 0.5 gpl by almost completely

_suppressing the ionic silica species (H*+ H3iC, & Si02+H2U)

The phenomanen d-.scribed can best be interpreted by approaching
ot the equilibrium of bicarbonate formation/dissociation:

n
N32C03+C02+H2, > 2 NaHCOj
be po:sible to choose such working conditions that permit

. “ith this understanding it will

optimizing carbonation as well as cecarbonati~-n.




Analysis shows that on approaching ths equilibrium there

is four times as much bicarbanate present than carbanate.
This would mean that all of the free alkali,almost all of

the sodium silicate and some of the carbonate of the initial
liquor is -transformed into bicarbonate,However, it must be
assumec that CO02 also frees some ot the weak organic acids
and some phenolic groups from the sodium compounds formed
during puloing, a process that is not likely to be completely

reversible on realkalization,

4) Sedimentatioan and Filtraticn.

Both sedimentation and filtration depend on proper flocculation,
It has been stated before that submerse carbonation, parti-
cularily when performed in two stages, results in coarse and
stable floccs., It is pessibly the rapid primary circuiation

and sluow secondary circulation in the submerse reactor, that

is beneficial to the aggregation of silica flocecs.

The rate of sedimentatiz-n and of filtration had increased,
Also the sediment volume increased somewhat to a silica con-
tent in the sediment of only 15 gpl.

Sedimentation in a 50C ml messuring cylinder (about 35 cm)

was complete after one hour, However -repeating earlier re-
sults- the decantate contained somewhat more silica than the
filtrate (exp %8: 1.1 gpl instead of 0.8 gpl Si02), indicating,
that some very finely divided silica had not been co.lected

by the large sedimenting floces, Unless this problem can be
solved, the inclusion of clarificatiin -before filtration-

in thes flouw sheet of the large demonstration plant is not
advisable,

Filtration was speedier than ever before, On building a 8 mm
filtercake by filtering 4,5 liter carbonated black liguor
through a 11 cm @ Buchner funnel over paper, the intial
filtration speed was 25 m3/m2/h, the final speed was 4 mj/mz/h
and the average 6 mj/mz/h.

First experiments shoued that medium dense manofil wire screen

retained the filtergake like filterpaper.
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tarlier work with packed column carbonation indicated

improved filterzbility after hot retention of the carbonated
liquor, In the recent desilication trials, however, filter-
ability severely deteriorated when the hot carbonated liguor
was kept for more than 30 minutes. In some cases excellent
initial filterability of light colgoured fl:ccs turned into

non filtering material of darker colour. It seems that some
postprecipitatian of lignins occurs, whilst pH and degree

of desilication remain unchanged, The obseved phenomenon

needs further elucidation but must be taken as a warning
against large scale indermediate clarification,

Note was taken of the fact observed since the beqin of experi-
mental praject wark, that whenever some vacuum builds up

in the filtering flask due to fittration resistance, the
filtrate coming from th@ stem aof the filter funnel is bubbling
ang foamy,., This is probably due to degasing rather than to
boiling; the filtrate collected in the flask does not boil",

plack liguor foam at pH 10 is not stable.

S) Oecarbonation and realkalization.

Vacuum treatment of desilizated hot carbonated black liquor

strips some of the CC2 and reduces the alkall demand on
backtitration and aon realkalizaion to the point of notmal
visccsity of the concentrated black liquor,

Hot laboratory viscometry on realxalized carbonated liguor
shows, that considerably mare caustic soda is reguired for
adequate fluidity after evaporation to 504 solids content,

than corresponds to C02 required for desilication ( about

0.4 equivalents alkali after carbonation with 0275 equ/liter),
Some condensation reactions that take _-lace during caroanaticn
apparently are not reversible, In respect of thick liguor
viscosity, there is no difference between immediate ang delavea
realkalisation, The amount of alkali required at present ex-
ceeds the quantity required to make up present alkali losses. Fucrher
investigations will have to shou how gér realkalisation re-
quirements can be reduced by more careful carbonation ang by

optimized C02 strizcping by steam or by vacuum,
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6) Acknowledgement and Future Work
The cerbonation work since the Unido Mission, March 1284,
bty the fFord Songadh team guided by Mr Gopinath Rao,has to
be gratefully acknnuledged.(See Annexe I) Equally thanks
are due to CPPRI, in particular to Or R.M, Mathur assisted
by Mr S Naiwthani who spent an extended time in Songadh cooperating
#n carbonation work and operating the LPPRI laboratory
evaporation and hot viscometry equipment, (See a2lsoc Annexe II
on CPPRI wnrk on realkalization).
Collaboration with the Unido co-expert Mr J Leffler and

with all members of tne team was pleasant and constructive.

A list of urgent problems to be attended to by the Songadh
and CPPRI teams (the latter preferably also continuing to

work in Songadh) is enclosed as Annexe III,

At a final weeting with Mr Gopinath Rao and DOr Shenoy {Parkhe
Research Institute), the following points were covered:

1) The pilot submerse reactor is to be expanded to a full glass
3-stage unit.The additional glass sections (Schott, Mainz)

and rotameters to measure the gas flow to the threes stages

are td be selected vy Mr G.nrao, to be ordered by Unido.

ihe po sibility to dismantle the pilot plant into its modular
sections has to ce maintained for tranfer to a new location

at a later date.

2) A new equipment for laboratory evaporation and for hot
viscometry will be procured, Or Mathur will advise un de-

sign and on type of viscomet.r,

3 )0r Mathur CPPrI will also advise on precision required

of a new colourimeter for determination of the degree of
carbonation,

4) It was suggested that submerse carbenaticn waork an

model salutions should include sulfate 2nd soda green liquors,
5) Investigating the ageing of carbonate black liquor (Annexe II/L)
attention should be given to lignin postprecipitation,

6) Attempts should be made t3 find conditions of carbonation
and of aftertreatment permitting the lowering of the silica
ccntent of decantates to the siliza level of tne corresconding
filtrates. .




7) Or Shenoy suggested that the study of tempsrature as
carbonation variable (Annexe II, A2) shoulo be undertaken

with the understanding, that under practical cperaticn conditions
temperature cannot be kept constant.

8) Finally it was stressed, that in the past it had been un-
warranted to neglect LU2 stripping as an important part mea-

sure of realkalization, Whilst degassing vacuum equipment

is available in Songadh on entry of black liquor into the
evaporation sector, sophisticated and highly efficient and

sophisticated degassing equipment alsoc is available.

9) Summary of Meeting with Government of India Officials,
New Delhi, 1 October,




LROTLICATICON OP TE00 2Lal LT UOR BLAND) Diod o

=

.
b e o T et
WY T MK Y B IS WRn A5 o e o maamt B
.
.;-, os e ey
o AL aint e

PG TR R -~ .
TR LU Y I N
RO A D, Al 40 e e (o tram




. © REPORT fasi 111

CLIPULP « FICTORY 2

Data 3 3.12,1984

N d S X ~ s
DOSILICATION OF BAaLUNg BLRC: 1X0UOR EY CARSONATION,
.
- C.- -.J-t‘sx.-
&‘:
-« - E ] E ™ > 3
¢ Dooilication of WeBele 2n subitargs radctor with incyo2sed
LR R e R
Clirculation ratze
.‘- PR S0 | - o -~ - [ SN -
pE Poriiioation ¢f eEni-~concentratsd Balie 12 wiboezad Dolioisve
L Tt T2 ynad ey - Iz iy T Copm E .
Je S0a3ilionidon of Wellels 4y Subinon ZOSCEAr wilth Mitsnh
- PAIEOY 4 P Rk 143
CorlisnTeon Lroesn,
» . - s »‘_ P . . o — .. . L3 DL -
T e Eorllizaelon 0F Welela L pubrmirzs 1a@2itor woth conzirnuoug
CLLIGRDBRASN u_oonnm,
o mmedleon 9f velels fnw I CHEN SRR SRS '
al e

1

U T € 2% Ky, 4 ey gepr v b
|

e gn s T p

v oaca rees

Py e

|
R e
|
|

s g A - T e




T 1e Dasilication of WeBeLe in submerce red8ctcr with
roulation ratag

1.1 HeRelw trials wara taken In Se.Re Dy increasing the
cirmauzlation raim o to 7 its efizct on carsonitioan,
(ore)

sL1ion pomoval oo £age 2ad subooguent filterability
chagicteristdcz.

1> The @yringoemmni ofF
. g Lon the xegiidr

.

malnment vhz in ¢ha zive ondern
.Y g | 5 - -~
Onldy ©h: Hshno ruvs gean
muen be 200 OB o ¢ gst @

[ -
.

HEGH o
Lstzad of O LWndn

Ser T

™, ' ox, . e
roacliv ulg EER

. - - » e 4 S, B .
toomt flou of T8 2its/min i

€
(AR

o~3 PN WCN
V.az’ - F:-L:) :f.'
- s e

Arne @ ows -0

£ty
o d

o
Ctj n

“ -
ot
- .

2
£

.
&
‘

WG eVt ts

> ” e . -
l\c -2t RENIYY {..‘u o "z
Z e e o e R I
Ao vaTr ganegt

PR - <2 2, - e .
SR WNLT Unen wntit,
P PP . gt Vu ‘o : “r s
Lonenl LGoUrEved B0 DL Gldund Lol
4
z o P }"--n.,_ e Farn 213 by RPN R A 4 T4
[ X e FRNRAATN 2N oLl e ar i L3I0, AT Taes e b
3,3 1. -, o a4 v - K
Covkdd Dy Lomto by elaghioy €02 @i ol
, e v, T8 ety e e : EoRPt ] s P . PO 4 .
Lven the slichi LoBunT 0 ary CLuld causs uan
A Y
B 3 I e E R R L b T U I At SET T o T S IEREE I L o L R o et ot dhe EEL BRG]




. 2¢ Lesilication of sericoncentratzd Black I;d.quor

s SoCouoLoz 5‘;". §.Rj

. 201 T trials wers teken on SeCololie for Casiliceticn
’ v ¢arbonlticie SeCebelie 2t & Te3e 0 252
cied Lrom e 2rd ofifcet of cvepozalor wig coribowy
in SeRe o vt a‘-q ’-h:: fllozckllity chicragtesictio:
ond oxtant cf dosilicciicone

=
262 srranganent of the eguipment wos exactldy i1 v Lo
12 Segulilr Se2e

e L -,
F AP S
ST ‘, -
Coowis et

;3

e
{1
Ui
=
%’l
S
|24
i

cults af thers erpexirzuia ara ¢
‘ e LA=23,

o] T ey 2 d o vn : o~ L .3 - owcluciory
263 COTQETALLLN Comy S04 (Vabiddoiawing SOMETRE *
.
- - o s = I
Y SR T A -
Vi i@ b - L n e
]
.
~ < . ~o Py e . b IR Ve - Sy
P ) PN PACES KRR T N ~-3 PRERARRERA RS0 A I |
. .
.y l l. -
ref® - sm :..,'.~ -
] .
LTI T W £ 3
- A ST ey Gl e
e d 3% i Lodkor
Uy - dadis t. L:.. iR e
PR ) P '-ﬁ . ca e a N N . - w7
PR e ol nnnaiisaed taducs ¢F Wl

T oo R -
Delvoliniomn T COOLALCOLL e




3.

3.

> X

,~ ﬁ.
Qoo
-~ -
o n
R
-d Ao,
-
36#8.&,
sy -
qoial
~ )
- &
(2R IWERS aa

Desilication of WeBole 4in s;R. with batch carbonation
SLRESRe ’

After the breakage of mangoon the trials were continucd

with WeBe.L. in majular SeR. The pinblem encountegad

waa that even at hicher pH 0f 10.4 = 10,5 sllica gludce
ced t tuzrn brova wdth poor £ilizetion proverties becaw

L:G o% thio coeprocipitation of orgunic matter vith asludsse

It waa concludad that the bz:mm sludse may Lo due to

tbe pracziza of hard wood liinine dn thy Bels of may b

-

3 € e adgition of £r'~"3 Sedie 1D t:m hiculy caxbonued
Eom Fharaly 1o Ffrosh Lele could dogtebliszy dha

g.‘d..n.b"l’. acpicved and cafimsullts t..- gilice £l508 in
i Belie oitgpennivge

sl ] . - .
T c::: =1 ne continood

"* C( ....:.' '
"“"7 4

o o . ey
elal il ean

Lo et -y g Can e e
J AP SN ,z»_‘ - Gl vl Taa
LA gy

R 4

LRI 17 .- 2% 0 eel e . A it
S SRR N e ORI WAt S b A (S DS S
.- - .
Qg
T % - EOTCRE T T T et i B
LUt ok )—6 ; ol ?.‘ I SO S S SR T A ...vft
EEEN R

Thn \,.),, Samde Wiy

A
191
.
Ea
-

e
T T N S
ol oo s ¥

-
-

.
.: - ALt ot . .
""\r"\ Laiia v“,y.s/-n" ‘

-3
Y

i3 ALL COREE ] S
R0 Ll @Tgan .‘:v:i-,*,c,‘?«re..z’: “ng o
($3e CRKR 45

Lion of Yromn B T
Ceoidnd o 4t eh b2

w02 g ston Througn omlducl wising.

C ey ik e m v —— e - P i L B T Y .. e R e




4.

4.3

-
4,2
2o
M X
- -~ P
R U
-~ "‘ L)
‘c.-". - @ L

- %
‘:.i).d:

| o ) ot

Desilication ok WeBelie in S.Re with continuousg carcionation
sygtom,

In the se particular trial y.B.l, wis rrocesssd continuous
8ly in the S.Re %h2 ovarflew froa "'- oRe 139 dlxecCctiy
tixken out Az a8 pHXRCE vitheout rccuculating iz b3cih to
the maxrnartd heatar,

The equipnmeats wwre arringzd in the similar mennag 85 th

Of roculug 3.8 The only clizradien made s thas a ‘“"

was provicad cn the delivery sic2 of tha thuo num kw.o hha
the €2, injecimr. tw kv"z.::*a*n i"' filowe Gnly £20=12 .2 =t/
Eine Balia £low %25 p3ocaad thozoush Ulr SeRe ond Xogh w.2:
Bz 2 {_:::""c"i;;! izoisr. The fresh Dels wag
> EoraeeXt Rraoay An o rats more ag thne of paiu
~ate  Ths COLSTLAER waén agiusiad tooording v tha i

fiow 5 Cohidewe®ilo product pH 19,1 = 2 10.7

T2
=3

Tho wibulated in the C:2le hooly Liiul ID.%2,

e e e
e %
PG TP JEOA LEPY

3

» | U, - PPN - - r b S,
o wbrensreaslonie o «J P""lhraozm An T0litniip ge

wermdany ~
N4 Pl

3 e . Lt 3 T,
A BN I T ¢-f-. ro
| SO A S P
&---rlv-x—

-~
L ]

G cerZian ! e ~
e g 2oy wr g or oy E . ey,
NS LeVIRZ2 ey I:'I"é SOoARTA Q2 Lgf::’-l—v'\- (98

~ v ? = &3 1 ro R IR -, .-,
el Io.3kz los eonfling (i thooxyv Mal Li L cnly by
L . 0L i 2o dnd pu-e Belme Fey . L8 2 & e, A S P B
e 1 oarpnuiion thish @ ricely £11 LIehng ViRTy gilin
'y, @ wme o .. M 4 P

PRIl Cen oy ChITincd,

R L R e L o R AN L

- . - e o R A G ORI, W S (e W




.

10 2 a a

Desllication of WeB.L,

In the single stage continuous operaticon as the product
pii 0f Belie wag diZiicult to control it was £urtr'~r
cecldad that the carbontaticn should be Gevidagd int

AN S
slow caxkontation.

Avrangement of the ‘e-q'.zipmnts;t-

Tha

kva ‘-’ '\-’) 1

a":mrcmnt b =¥ 3
3’0 .’.03 (-a-_\-.ex‘“d.

Ny

-l

) Sl F»bx:ﬂ.‘:c:d in CoPalley wOZKkeliop ard s
LEACLOY.

ecries wit ‘1 ths old glass bunble

e, .’"\ -~ -
2 < ../A..-. cinply wos

..s..’\ﬂ

GARY

zmbleg the syole
SeSe

o

J-a e MIFNA
(I e ey

P S PR

stages uairg CliZerent GeReSe in CIC2T -to cal.ryout

TAEINES R rrentaxr
coanzcicd i

ehawn &n Drcwing

-

w3 ghral8myg wlvh

oy e iy | - e - e orn e o~ -
on :.3:3.'. valvas S0 an ] QLY porevas .:,.':c:‘:-..g.
- Hoe, J.3 e, - i . . -u
iatinn gatas Lhitounh x.r,; 1zt Lad 2nd s 05
&%, 1. - ¢ S e /,.
’:' i 53 &% S L:. ‘._,u Talle 3 2 =l

D it/ min,

o’gxtﬁ

sn - - .
- ;° alme M s >~ o
L.;.J .! ‘4“\‘) oti Sor C’O?l';‘___"'- .
-
B T ~e s
LR, S L, ,; &..3 c.A...a sied
Toe K B orrie et e B R T T
d-nd LT PG Al RO FEFE & S
N - T S - L s Y Ly el - .
Yoo . &iVae - el A R R I OE IS PR L
i.’o« ., ;.;...,,, - i - bom g T ey, ats o,
TNe R X Y AT » LRy R N L T

B -SSP LI
P . o) »
<
(A kS jr I M S e
= A orretry W3l ..J,O!‘.

- . A

rlo- L%
-

2 L - “ - % . s s . - - -

102 Szeovlls Are fohbnisued Ap € edls Llole 257N L 3
[ 4 n
L3 R
r ,.! a 2 ® . re -
ook LNy et T i sey

in the contlpeoues e BITCT
abla and ;,c-i Bledutd LLULI8,
D e oL YA ran Vv v 0 ‘e . T

Jedea  CLOLVRZY {0 0 earlliar Sppxulmucdcn, (Lo pIoluti Laele

. L P4 ~ - pn e > PRSI Y - & .

i Cpn crol o a0)d te ciiligEllcoriy aepleovnd By odgnuslne

da'o. . '- O LR R PG y 2% e

i €O Ai: We=llra N wodruatee with Lels £20Ve

¢
[ v ~ - -~ -
A - Marn grR 23 ) PO NP o o

dedicw ey problen wag tolerable and legs govers Hal still

cagwr e d Ll g

J/ Fleasiens mumidav) @

ece &
. |
S - B — —




o ' e 2

Se3¢4 The present trials gave encouraging results. Furthex
detailed gstudies on feasibility and flaxibility of this
systen 0 desilication are going on. -

S5¢3.5 Zwem these results, it can be safaly concluded that slow
carbonstion of B.L. vithout giving shocks to the £inal
product Bele Or mixing ths f£inmal product B.L. with frash
BeLe are the most essential requirements for getting: :
good desilication efficiency as well as & gilica
haging good filtsration charscteristics. . ' :

5.3.6 Theass observations heve s given rise to the “+hipking that
the prototype Mill sise deswonstration wunit being planned,
8 sinimum of therseestiges for carbonation in S.R.units

Sre required, .
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- UNIDO Project US/nznngézos
. . Decilicptior of bemboo 2L

Further vork on lesilication Project to be
carried out by CPIi & CPPRI as prepared by

. : Ixr, P G Bleier beiore his deparature from
Fort Songzdh on 28.09.1084.

h
S

CARBORATION .

l. Quentification, runnirng 2-stage SR with tlow
retcrs, messuring 002 content befovre and after
paesage throvgh & (Gwsat).

.

2. Influcrice of ternerature on carbouniiocn (criticsal

vigihle nrecipitation pii, Tinal vveeizitation pi
reteined dictolvea ﬁiuz in filtrste;.
o T 7 Tas eoyr -~ kY 3y e pane Toae et pga - YA P S
3¢ Inilvemce Sf VU, ccncernbralion or guCve prorsheter
[
o Lt . Y
(lp‘f} (J(,Z + {’(I'_’ (.I{J?).

4. Ccapleving scidification with hzsuﬂ. Comnicredny
“r

of geidificaiion with 1,30 ..

2774

1

~

5.

c

LT
-

ernouation of model soluticn with € gpl LalH,

&)

. ~ : N

€ vl e, & € &rl sil, (e waloil.
p 5

74
[o]
<

"

: ) Vorying

ternperature & L, concentration,

6, ilensurencny ox pii carconzte/model solution ot

3

difie

b

nt tennerztures.

7. fertizl ecidification by =0, in uGz/air (stebili-

2
zation of liznin).
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DECARBCNATICYN (AT 100°C):

1. In vacuum/100°C/optimizing
2, By steam under pressure.

3. Lecarbonation of model soluticn,

AUTYG OF CATRIOVATED 3Ls

.

1. Precipitotion o viscosity on evaporation aitoer
different lengths of hot storaze (1ignin &
silica).

. pXZ crznge on hot storasc,

SIITCA LCIIMITITY

1. In depencence of pk, 002 content and temperziure
in ¥3L zad in nmodel inorgerie solution (hy
carbonation erd also by =zddition of wet szilica
precipitate),
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E) FILTRATICT & VASHING:

1.

2

Test different monofil filter cloth from 'Delco’
(building & mm wet filter cakes).

Letermine void volume ir wet filter cake).

& £ 0f lagnin silica and
gbsorbed 2lkzli by wesking with hot and colé
water,

Try to charscterise non sili
silice mud {(lignin, crcrboh

[t

” I8 N )
(-’:‘L(’j -“?—2,\/ LR NN A B RV

veteraine DU content of gir dvy (1050C) uilica
2 v

rad,

vontinue Cri-d work on investigating cauce for

incressed aliali demand of carbonzbted EL.
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DESILICATION PRUJECT - WS/IND/7S9/206.

STUDIES ON

Realka

.-4
p.

ion of carbonated black liquor hasz now

bzen considered &s on integral part of desilicaticn

prﬂcesg. I

Iy

level of frea clkalii For smooth evaporation of black

Smlide - 15640

RalAeh - 9L XYL g/ os Ve

pH ozt 30YC - ¢.65{becrvans in pH dua
| for about ong wee

c
Fulp Mills Lid gfter thz fillvelion stoge. Bifferont
2

REALKALIZATION CF CARBUWATLU BLACK LIJUORS

would be na2cesszary to keep certain cpiimunm

g8 of ceuctic svua and lima2 xealkalizotion

anbonz2ted blaclh liocun» wos tollected fro:mr Cootral

Louoiies

R A

ANy

DU Ad B

£ rJ.L".-‘
"‘d

3 wove gllectud from 000 ind alaos Faon
s, The purity of iz comgle ag 0 we
’
by coustic audilivn ¢
nhouf tne Koo Ae 01/1 CLruviic
. olzok Yicuse us no-0 : s
?iabh, /1 230 TN T— ed /1
Lalowle Ackunl
ukbey
1 NI 0,85 - 2.0 -
:.' 2.4 ‘U.L'l— ()qo L;.D 10{)
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3 3.“ 1(‘.“ 700 5.? e o
4 4.4 10 Te D0 5.0 SR
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The caustic added was in the form of concentrated
solution’ of known strength. From the results it is clear

that there is a difference in calculeted and actual values

of R.A.A. Differcnce is attributed to the consumption of

sodium hydroxide by some phenolic hycroxide and carbexyl

. Sty b s outmeny

2
groups liberated by reducticn in pM during carboenaticr
" - hE 2 k] | ) a) P .
(- Oig »—~LC2 -~ QOH), (=LC0ONa Egg CuSH)  The hydroxide
zlowly

consunatiocn reached a3 maxiium and then decrzeced

v
]
3]

: -einmilar eobservaticons werz made in lime rcalkalizcotion.
! The results of lime realkelization sre given Lz lm

salkolizetion by lims{lsczl debradun line)

{ [ o Y & - » - -
S.Ho. Lime 7?;M’E Ged '[' Heflle v 235 f2.i) Couvstici-
-~ A - :
g/ 4 i . ?-’, zing
oAk, - . 3 5 ar=tie
Loy waloul- Sotuzl ciFigienc
FREES] ;
L
2 o 4 e d o 77 ' ]
1 T2 '073 'ﬁ“‘-l: /-lq 4.(. /’.T‘
, . g - ;
2 SIC '1035 S'- i "o' -0’ :3.‘
-~ -— - ., - rl - r - - - A -
Z {e s 110‘2—-' ’O':J I”‘cl .I-A - e« >
4 ! Ll -—
4 ")0-‘0 (-B,O': 1D.~:‘ '900 ?.{7 __.—)
avzilmble lime index = 44,0,

Realksliveticn usding Ciil lime goicela

: S.Mo., Liwe docags Liwa,c/1 Lnd  Ruhen &5 a0 Cousticie
i G/ 1 (corrected  piY _— c/ll. wine

! as Cat fer vriiy®) Calonle Jctral ofiilcinn:z
' ated o : i
, 1 i 1.22 1g.29 2e50 Gel 12,704

: -

N 2 ? 15.71 1’.;.60 4.16 “‘1.5 &:’5.6

i . y -

r 3 & 17.98 10.50 5,16 13.0 3.2

§

‘ 4 10 22,44 1.04 L2000 15,03 20,08

i .

; 5 12 26493 11.03 i P 10.7¢ 0, 9%

i
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Viscosity of lime realkslized black liquors

R.A.A : R. oA
6.02 /1 : 9,06 a/1

Be.L. solids Viscosity Beb.colids Viscosity
% m'a, sec e mPa.sce.
at ggeC at 80sC
18,025 C.5 18,22 1.2
34,95 1.6 36.'0 3.0
rZ'SG 705 3903‘.' L
2360 45 5,0 L2.0







