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tend to cost significantly more than traditional polyacrylamide. In recent years, matly plams have
adopted their use in combination with a traditional polyacrylamide flocculant.

Synthetic flocculants have historically been supplied to the Industry in two basic forms: Dry
(Powders) and Qil - based emulsions (Liguid). Depending upon the variation in moleculer weights,
there could be ranges of products both in polyacrylamides and HxPAM Flocculants, Having
svailable varieties of products in the market the suitahle grade and dosages of flocculants suiting 1o
their respective need through laboratory and plant scale trials and cost benelit analysis. Dry powder
contains approximately 90% polymer solids while emulsion will contain approximately 33%
polymer solids.

LABORATORY EVALUTION OF RED MUD FLOCCULANTS £

Laboratory prediction of flocculant efficiency is important as extensive plant trials are lime
consiifting and expensive. i

A series of laboratory tests werc conducted with powder and emulsion flocculants from different
suppliers to evaluate relative effectiveness of these flocculants with respect 10 the mud setting in the
J_,.A' lumina Refinery at Korba.

Flocculants from different suppliers were tested for their suitability, All the Nocculants were lested
under identical conditions so that their performance can be compared. Teslks were conducted i a
number of | litre measuring cylinders so that the screening of foceulants could be carried out
simultaneoushy. Diluted slurry sample of | hire was poured in each cylinder. The lemperature of
water bath was maintained between 93 — 97 *C. Fixed dosages of flacculants were added to the
slurry, The sample was agitated with the help of plunger to ensure proper dispersion of the
flocculants, Visual observation of the flocs formed as well as the settling rate and the mud
compaction of the same werc recorded 1o aid in the selection of the suitable Aocculant from each
other. Subsequent to the screening lests, detailed settling tests were carried oul with the sclected
Mocculant which gave the best results with respect to good quality flocs, good settling rates and
good clarity, Settling tests were conducted according to the standard procedure.

From the trials, it can be seen that for the same dosage of Mocculant, the settling characteristics are
different from the shurry collected on different days even though there is only a small variation in
caustic concentration and the feed solid. Therefore, trial was repeated for samples collected on
different days lor observing the variations.

REp MUD SETTLING BY FLOCCULANT ALONG WITH RueoL0oGY MODIFIER

A flocculant is added to solids bearing liquors as it enters the center of ane of several SUCCESSIVE
vats called settlers . The liguors moves slowly to an overflow launder around the outer edge of the
settler . The Hocculated mud particles collect and settle slowly to the bottom of the settler. A rake
then moves the mud to the out let at the center of the vessel, where it is removed by pumping (A
major limiting factor in operating a settler at higher throughputs (tonnages) is the torque required 10
drive the raking mechanism .1f the mud tonnage is too high, then rake will bag and the settler will be
left inoperable .To owvercome this limitation, a viscosity modifier was added to reduce the rheology
of the underflow of the settled mud The advantage of viscosity modifiers is reducing the viscosity

of red mud rake torque and increasing the speed of consolidation of flocculated solids. of slurry
Flocculation and settling experiments were carried out in the laboratory constani lemperature bath.
Flocculants and rheolozy mudifiers were added together and settling rate, mud compaction; liquor
clarity and viscosity of underflow mud were determined. Viscasity of underflow mud was
C.

determined by Bropkfield viscometer meter (model LVT) spindle no 3, rpm G at 85°
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Table—=1T:¢ ganparative Performiance af Flocculants

Na,OC of Slurry - 147.3 gpl
Feed Solid - 66 2p!

-
[

Elocculants DOSAEE | Settling Kalc | Mud Compaction I. Suspended Solid

[
| Floccoul 5] 2 : :
Floceulant(s) (o !l Mud) | (mt/ b} | (ml) {myg [ litre) [

Ermuision 7

Powder [

Emuision

Table—11: (.'n.-r:pﬂn'n'h'f Study Of Powder F locculanis
Na,OC of Slurry - 142.6 gpl
Feed Solid - 72 gp!

{
| Flocculant(s) |

g [ - i i
| Flocculant's Dosage Settling Rate II nMud Compaction | Suspended Solid

g/ T Mud) | (mt I he) | {ml) | (mg/ litre}

WHFIER
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Tabie - HI : Effect Of Split Dosage & Addition Of Starch On Powder Flocculants

Na;OC of Slurry - 142.6 gpl
Feed Solid - 75 gpl

Flocculant(s) Flocculant’s Dosage | Settling Rate | Mud Compaction | Suspended Solid
L (e /'T Mud) (mt / hr.) (ml) (mg / litre)
23.3 : 2.42 | 305 84
i 26,6 3.79 290 102
' 20.0 (split 50:30) 2.83 300 86
23.3 + 0.5 ke (starch) 25 309 66
=8 B 235 147 340 62
| s 30.0 2.47 280 70
| 26.6 (split 50:50) 2.66 290 68
| 26.6 + 0.53 ke (starch) 2.74 280 . 53
I
233 2.31 300 105
‘ C 20.0 (split 50:50) 2.65 290 109
- 233 + 0.54 kg (starch 240 290 92
e | * 2 (starch) _ |
,,-'

Table—IV : Comparative Study Of Emulsion Flocculanls

Na,0OC of Slurry - 151.9 gpl
Feed Solid - 60 gpl

Flocculant's Settling Rate Mud Suspended
Flocculant(s) Dosage [m!t a’ghr] Compaction Solid REMARKS
| (g /T Mud) : {ml) {mg [ litre)
{
[ 100.0 2.12 350 90 B0
D 125.0 2.62 210 95 s
§7.4 2.59 230 92 i
100.0 2.5 240 86 SBLTEDORE
E 125.0 2.73 220 93 50550
75.0 2.87 230 84 :
100.0 2.06 355 B4- ST GORR
F 125.0 232 230 96 ‘ g
87.4 2.59 210 80 1 e 4

|
:
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Table - V' : Comparison Of Polyacrylamide &
Hydraxamated Polyac rylamide Flocculant {Hlxpam)

Na,0C of Slurry - 151.1 apl

e ——| - Feed Solid - 95 gpl
Solid 118 | i
| Type of Flocculant's Dosage | Settling Rate | Mud Compaction | Sus nended Solid
i | | £ £ P ! !
| | Floceulant(s) {g /T Mud) | (mt/hr.) (ml) (mg / litre)
! |
A ; | S P | —— [ e
Polvacrylamide 35.5 l 192 210 126
A" | 29.7 ; 235 ' 280 | 7% I
Polvacrylamide | 54.3 3.62 [ 320 | [ 14 |
B A9.0 2.04 | 299 ih] "
! /!
—— ' ' 3 | T =
i'nl:.;;_m'_ﬂ:umdt' | I 380 ' it .
e ] | 92 350 g0 |
o C | : : 1.9 ! 350 o
b!}j]l1-x|.\nilnatnrl | 3456 I 173 | 150 | 51 I
| Pessans 365.0 244 | 130 55
h (HxPAM) | | | |
| azo+1827 | 193 | 320 &7 |
3.0+ 193.5 2.47 310 | 57
) 3.0 + 2043 326 300 4d
- | Polyacrylamide | 1'.: i Yo % | arw Slow | i | |
B :!“[] | - 1.L: LN | ery 1Oy | = - |
I _ ; % : { 1
H;n}.l.m.mhmﬂ | 1.0+ 189.4 0.81 | 470 | 64 |
peculants, 315+ 189.4 | .69 410 | P
' | s26t+1894 | 205 i 360 55 |
631+ 1894 717 350 | 5 [

Fithle — VI : Settling Of Diluted Sturry Alongwith Rhealogy Modifier

ARKS
| Na,Oc of Slurry - 133.3 gpl
= | Feed Solids - 39 gpl
._____._________I___'_ g PR
iT DOSt | | Dosage gm/T mud l Settling | Mud Compaction Suspended | Viscosity of |
-5 | N 0 T _|“'|I'T""|U.LT.'.* | rate {After 1 hr) Solid . underflow |
_:_H['“'“m“‘ Modifier | {mt/hr) 44 ml | mig (it 2 _mud.Epl
' :__L ol e 250 | 86 | 290
. L e —
e 2 Rl 35 | 253 | 80 250
| : 26 LI 59 | 240 | 78 ' 260
5 B e i R e T i
st | 7 T [ = 250 | <3 260
DOSI | Sl T el e — i gy b e
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Tuble — VII : Setling Of Diluted Sturry Alongwith Rhcalogy Madifier

Na,Oc of Slurry - 151 gpl
Feed Solids - 81gpl

———

r_\ Dosage gm/T mud Mud ; Suspended | Viscosity of
et Settling rate Compaction Solid nderflow
|I L Tl Rheology {mt/hr) (After 1 hr) i e

i oceulant | oo vifier ol mg (it mud, (Cps)
i 30.9

| 2 09

- - 5 Y

The results of performance of powder and ernulsion flogoulants are chown in Table =1, 1T and TV,
The dosage of powder flocculant was lower than the emulsion flocculant for the same settling rate.
Comparative study of powder flocculants is shown in Table — 11. Emulsion flocculants were tested
separately and the results are given in Table IV, 1L was pbserved that irrespective of the 1ype of
flocculants, the mud was highly <ensitive to variation in flocculant dosage. Higher dosage 2ave
higher settling rate but with deteriorated overflow clarity suggesting therefore a plant design that
would optimize a dosage with respect 1 both settling rate and clarity. Hence plant scale mials wers

embarked upan with an aim o et 2.5 meter | hour settling rate and an acceptable gverflow clarity.

Thee performance of pm}'acrﬂamidc and hydroximated and combination of both are shown in Table
_ V. Laboratory results of theology modifier are given in Table VI and Table VIl

FiG4 - EFFECT OF FLOCCULANT (P OWDER) DDSAGE
ON SETTLING RATE & SUSPENDED S0LID

LE

|
| B e
-

SETTLING RATE b
guspended Solid {mgpl.]
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FIG 2 - EFFECT DF FLOGCCULANT (EMULSION) DOSAGE
ON SETTLING RATE & SUSPENDED SOLID

L -
7 J r =y
& B
L
4 2 =
- E -
— E osd =
£ 2
7y
— B a5 o %
5 - d
2 ]
: =
H o 4
= (=%
a
- | o =
{1} i

FIG 1-COMPARISION OF SETTLING RATE AND SUSPENDED SOLID
|POLYAGRYLAMIDE & HxPAM)|
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RESULTS AND DISCUSSIONS
Hused on the laboraory tests, {ollowing can be summarized as-

(1y  The dosage ol powder Nocculant was lower than ciulsion flocculant for the same settling rate.

7y 1t gan he scen from ihe Table=l, Table—Tl and Fig.—| that that the dosase of powder {locculant
were-in the range of 30-70 gm/T mud and suspended sofid were in the range of 73100 mg
liter for 2.5 mu/hr setthng rate. :

(1) in case of emulsion floceulant the dosage were in the range of 100-143 ent/T mud and
suspended solids were 90- 1015 my flitre for settling rale af 2.5 mt/hr { Table-1V and Fig -2).

(31 As scen from the Table-1H that the dual addition gives lower dosage flaceutant and somewhat
neher seitling vate, but clarities do pol Improve.

{3y Polyacrylamide could induce high settling rate and mud compaction even at neminal dosages.

. Jhut the inherent driawbacks is that it -alone can not produce desired Tigquor clarity, making it
mandatory using the same along with starch .1t can be seen from Table 111 that liquor clarity
improves on addition of starch with polyacrylamide flocculants,

(6) Tt was observed that the settling is very uneven in early stages. with no clear mid interface for
polyacrylamide serics. Hvdroxamated Flocculants are mors dependants on the addition and
mising conditions .In contrast 1o the poorly defined initial settting with polvacrylamides, the
hydrosamated flocculants give no induction time and a very sharp mud interface essentially
from the bezinning of settling with very clear liquor above the interface.

(77 From the Table-V and Fig—3, it can be seen that the dosage ol hydroxamated Flocculant was
too gh, but the floc formation, overflow clarity and the mud interface was VEry zond,
compare o polvacrylamide floceulants.

(81 In order to reduce the dosage of hydroxamated [locculants, (he combination of polyacryamide
and hvdrosamated were rested and found good performance al ihe dosage level of 40-43 gm T
mud for polyacrylamides and 195-200 gm /T mud for hydroxamated {Table-V and Fig-3).

9y Table W1 and Table VIl shows the reduction in viscosity of settied mud on use of rheology
mundifier,

CONCLUSIONS

Comparative study of each flocculant for the settlers are shown iy Tabfe o Tahle Vi and Fig. 1
ta 3. LFrom the Tables and Figures following can be concluded

-"'/ M pavwcler Flocculant A is the best for the settler for low dosages ol flaccukans with desired
settling e though the overfow clarity is poor. In order to improve the overtlow clarity. it is
suggested 1o add a minimum gquantity ol (0.5-1 Kgfl mid) stach along with the Mocculants, The
powder flocculants C can be tuken as alternative to A, In ciase of entulsion Nocculant B may be used
The rheolany modifier can used atong with flocculant . [he techno-cconomical feasibility of use of
combination of hydroxamated and polyacrylamide shall be established aller the plant trial ase
conductel:
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