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One of the most complicated problems involved in the extensive construction of sewerage purification

plants is that of processing and utilizing the residues separated during the refining of the effluents, Drum
and belt vacuum-filters [1] are mainly used for this job in the Soviet Union and abroad.

In the drum filters, produced on a regular basis according to GOST 5748-68, regeneration of the filtra-
tion fabric may be done continuously without switching them off, which is especially important for dewatering
the residues from production effluent.

TABLE 1, Experimental and Calculated Data for Vacuum Filtration
of Various Residues on Equipment with Immersed Funnels

Filra~ | specific re- P{:oguc- Water con-{Thick- |pH of| Content of sus-
tion cy~{ _; tvity, jtent, % ness of | fpended substan-
Reagent cle sistance of o - K /1
; residue r- |8 ; cake | e Fces, mg/liter
tme, 010" /e [ Iesi= lcake |layer,
min ’ g due min in in fil-
runoff frate
Residue of clay
Al (SO4); 2 47,3 34,2 78,5 | 36,4 1,5 — 12 2740
4 24,2 36,0 2,0 1240
6 19,9 36,0 2,5 416
8 16,9 35,8 3,0 382
Al (SO4)s+ PAA 2 16,6 39,3 86,8 | 37,8 2,0 6,5 42 1305
4 27,8 37,2 25 1030
6 22,7 36,8 3,0 458
8 19,5 360) 40 556
PAA 2 31,4 34,5 84,0 | 39,8 1,5 6,8 64 425
4 23,7 37,0 2,0 418
6 19,6 37,0 2,5 110
8 17,0 37,0 3,0 134
Residue of kaolin
Al (SO4)3 2 127,0 21,8 778 | 39,2 1,5 7,1 | 104 8685
4 15,0 34,5 1,6 7850
6 12,0 35,0 2,0 6200
8 10,5 34,2 2,0 1080
Al;(S0,)3+ PAA 2 94 85,7 78,7 | 42,3 2,0 7,1 52 1920
4 58,0 38,4 3,0 688
6 47,4 38,2 4,0 337
8 41,6 38,6 5,0 334
PAA 2 20,6 56,9 78614051 1,6 7.2 58 1035
4 40,5 39,8 2,0 980
6 31,8 39,2 3,0 798
8 28,3 36,6 4,0 328
Residue of chamotte
Aly (8O4)3 2 1,3 491,0 60,0 | 25,0 6,0 7,1 94 186
4 347,2 25,0 7,0 282
6 | 288,3 26,0 8,0 90
8 250,1 26,1 9,0 128
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TABLE 1 (continued)

Filtra- Specific re~ | produc- [Water con-| Thick- |pH of| Content of sus-
Reagent tion cy- | sistance of  |tivity, . [tent, @, | PesSof Irun- |pended substan-
cle residue 1 - kg/ m- . cake off |ces, mg/liter
i 107, em h EESI™ | cake | 12VeT, in in
time, ’ /8 due mm 1 .
min runoff | filtrate
Residue of chamotte—kaolin (1:1)
Al (SQ4)s 2 31,7 67,1 74,0 | 32,2 1,5 —_ 96 2680
4 48,0 32,8 2,0 1630
6 38,3 30,9 2,5 890
8 33,2 30,6 3,0 700
Al;(SOy)s%+ PAA 2 59 1293 [ 740] 346 20 7,0 | 64 770
4 91,4 34,6 3,0 244
6 73,9 33,6 4,0 98
8 64,3 34,2 5,5 140
PAA 2 15,0 72,7 76,0 | 36,0 {,0 7.2 44 796
4 50,5 34,2 2,0 623
6 40,9 34,0 3,0 540
8 35,7 33,1 4,0 300

Dewatering the residues by vacuum filtration was studied in laboratory pouring and immersion funnels,

imitating the operation of belt and drum vacuum-filters, respectively.

The tests were done with residues obtained after refining water containing components of kaolin, clay
{(for comparison with the basic residues), and chamotte in the pure form andin ratios chamotte—kaolin 1:1

and 1:4 (slips). The concentration of components in the suspensions was 10 g/liter,

The flocculants

consisted of Al,(SQ,); in amounts of 10 and 25 mg/liter, respectively, for the suspension of kaolin and clay,

and polyacrylamide (PAA) in amounts of 5 mg/liter for all suspensions [2]. After introducing the optimum
amounts of reagents the separation of the various phases occurred*;liquid medium was drained off and the

residue was dewatered under vacuum.

The calculated specific resistance of the residue [1] and the productivity of the drum filters and also
the factors characterizing the cake and filtrate are shown in Table 1, As a function of the type and ratio of

components present in the water with the optimum batches of reagents, the calculated productivity of the

vacuum-filter varies in wide limits.

The highest productivity of the drum vacuum filter is attained by processing the slip together with

aluminum sulfate and PAA; the chamotte residue is quite well filtered off by adding only Al,(SO,); to the water,

*The settling time of the coagulated stocks was 2 h, for flocculated — 15 min,

TABLE 2, Experimental and Calculation Data for Vacuum-~Filtration

of Various Residues on Equipment with Pouring Funnels

Moisture, 9 Productivity D;.l;'ation
: Py iltra~-
Residue Reagent res- for originallfor dry sub- o_ !
8 idue Jcake suspeng‘lon, stancg, kg / [Hon h
liter/nf o h f? - h
Clay Without reagent 78,5 | 31,4 17,9 4,2 1,150
Al (SOy4)5" 78,51 31,8 50,0 10,8 0,447
Al (S0,)5% PAA 84,0 | 35,0 166,6 28,7 0,125
PAA 86,8 | 36,0 90,9 13,5 0,233
Kaolin Without reagent 778 | 31,7 16,1 3,8 1,283
Al (SO,)s" 778 1 31,8 17,2 4,1 1,200
Al (SO4)s% PAA 78,7 | 34,2 142,8 33,4 0,145
PAA 78,6 | 33,8 100,0 21,8 0,220
; Without reagent 59,7 | 24,3 2000,0 887,9 0,012
Chamotte Aly(504)5° 600 | 26,2 | 14285 753.6 0,014
Chamotte—kao~- | without reagent 70,0 | 27,3 97,0 9,6 0,766
lin (1:1) Al (804)5° 72,0 | 27,9 63,7 225 0,322
AL (SO,)s% PAA 740 [ 287 2500 78,0 0,083
PAA 76,0 | 30,0 149,25 42,3 0,138
Chamotte—cldy | Without reagent 85,4 | 35,2 7,3 1,2 2,816
(1: Al (80,)s 858 1 385 43,5 6,8 0,470
Al (SO.)s+ PAA 86,0 | 38,2 2273 34,2 0,092
PAA 863 | 39.4 | 1087 16,3 0,189

577



TABLE 3. Basic Cost-Benefit
Indices for Processing the Residues

Value when pro-

cessing residues
Factor

without |with
effluent |floccu-
floc, lation

Daily vol. of efftuent,
m

2392 2392
Ann, vol, of effluent,
108 m’

m 865 865
Aunn, amount of slurry

formed bycomplete

purification, tons 6,92 8,65
Ann, consump, of re-
agents, tons:
aluminum sulfate 51,9 51,9
PAA —_ 17,3
Ann, cost of reagents,
10° rubles . 1,19 5,66
Capital investment,
10° rubles 2180 | 64,95
11X &nua&loperating costs, 60 33,03
rubles .6 '
Ann, overheads, 1.0°
rubles 93,37 42,67

Ann, overheads per m? 0,107 0,049
of water, rubles
Ann, savings, 10 rubles —_ 50,70

* This takes into account the outlay on
equipment and its installation.

The content of suspended substances in the filtrate with a short filtration time is higher than with a long
time. With an increase in the duration of the filter cycle from 2 to 8 min, the moisture content of the cake is
slightly reduced, but the highest productivity of the drum vacuum-filter is attained with a filter cycle of 2
min, The duration of the drying process of the rapid-filter residues for chamotte was 15-16% of the length
of the filter cycle, compared with 40% for other residues.

These experiments showed that using the drum vacuum-filter produces high productivities but the
filtrate retains large amounts of suspended material, which is due to the features of the design of the filters
and their working conditions.

The belt vacuum-filters typically have different conditions and working cycles, contributing to the
production of a purer fiitrate., Tests with the pouring funnel were done with a vacuum of 0.067 MPa to the
discontinuation of the separation of the filtrate, which yielded the maximum moisture content levels in the
cake, The results of the experiments are shown in Table 2,

The water content of the cake when filtration is done on belt vacuum-~filters is lower than for drums,
which is due to the significant increase in the duration of the dewatering process,

Cake obtained after dewatering the residues on the drum or belt vacuum-filters may be delivered by
dump cars to the raw material store for mixing with the main original raw materials.

The amount of cake containing kaolin, fireclay and chamotte. is less than 0.5% of the total weight of
material fired in the rotary kilns in terms of the original product, and does not affect the quality of the
chamotte,

Table 3 gives the main cost-benefit factors for processing and utilizing the residues separated in the
purification of effluents. As the main version we are using the dewatering method without preliminary floc~
culation of the effluent, and for comparison the method which incorporates PAA in the effluent with subsequent
dewatering of the residue pn drum vacuum-filters,

CONCLUSIONS

The process of filtering the residues formed in purifying the effluent depends on the composition of the
residues and the method of treatment.
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The highest productivity levels of the drum vacuum-filters are obtained by treating the suspensions
together with aluminum sulfate and polyacrylamide; optimum values are also obtained for the outputs of belt-
vacuum filters for these residues,

The residues after dewatering by vacuum filtration may be used repeatedly in the production process.
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