II LITERATURE REVIEW
2.1.81 te Wastewater

Wastewater from slaughterhouses varies considerably according
to size, type of operation degree of recovery and water supply
utilized in the process. Ths size slaughterhouse can be classified
into three main sla ghter ' sizes : small, medium and

ﬁeach size are set at 10, 45

and 90 millio 4n%s. which' 30, 125 and 250 t/d,

I ‘ gererate wastewater are
stockyard and House ‘T;L 3 kyard wastewater basically
consists of ani e Pm =) st ~aw and unconsumed food, whereas,

the slaughter] stewater lood, flesh, rumen, grease
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them in the holdi forsante-mortem fispection for at
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amcal or electrical means such as stunning. Then, suspended

by their hind feet, they are left to bleed and blood is collected
underneath. After that, cattle hide is removed by both mechanical and
manual means, while hog is dehaired by scraping after scalding in a
water tank at 140°F. The viscera are then removed and devided into as
edible and inedible portions. The paunches are also opened and
contents removed. Trimming and carcass cutting are further processed.
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whole blood content. The blood is excessively high in organic
contents, approximately 100,000 mg/1 of BOD can be detected.Blood is
however commercially valuable in the local market, so it should be
recovered and utilized as fertilizer, animal feed and/or clinical raw
material (Dussadee Uttapab, 1985). Less pollution therefore results
from better blood collection.
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Hide removing and hog dehairing processes generate dirt and
hair in discharges. In the same way, the intestine removal also
produces strong wastewater which contains manure and liquor. If it is
possible to collect the manure by dry handling, the pollution will be
further greatly decreased.
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Figure 2.2 Sources of wastes from slaughterhouses




The carcass cutting and trimming processes generate flesh,
grease, blood and dirt which are very high in organic contents.These
processes induce high organic loading, but perhaps slightly less
troublesome than that in the killing area.

The whole process, except bleeding, uses water for washing.

Af‘tér processing, floor and s cleaning is essential .However,
if a high volume of (s wa is used more wastewater will be

the composition of the
wastewaters. Even sémples: ‘the same plant at different
times are not ide ¢ ctors are the volume of tap
water used, quantity @ ki : ' wastes released at that

time. In this chapter, t di Hected from different sources are
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this slaughter}xﬁ;é’" | Nﬁth, 1001), reported that
the processes whic? produced a high concentration of COD, SS and fat
ing. The rendering

were the ) ajf

unit alsoqmrﬂ lood which induced
high SS,fat and COD. Urlike westewaters mentibred before, the
st 1168 b ok oot | ¥ b cirddrate veter were
quitueq lowly polluted, only high pH and temperature were a problem.
(She also stated that wastewater sampling from the manhole inlet was
much more polluted than wastewater from inside due to dilution from
nearby diluted wastewater streams).Table 2.1 illustrates wastewater

characteristics that have been'analysed.




2s during working days

‘-"E!III) COD(F) OP

Sampling place TP NH3 TKN Fat Set.S
mg/l mg/l mg/l mg/l mg/l mg/l mg/l
1. Meat Processing Unit 83 3.4 - - - - =
2. Meat Processing Unit 14 § /10¢ 160° 1.3 el . % -
3. Hog offal Processing 8 102594194 W a7 108 oo Ee
4. Hog offal Processing giﬁi‘ggi 248 “, A 610 . 23,9110 tadR- 14777288 13,5
5. Cattle offal Processing * i : , 700 - 12,7 B4 19 92..294: ~16.0
6. Hog killing Floor 5% 5.4 2 2 6408
7. Cattle Killing Floor 7 <o T L e (s SRR e 4.4
8. Cattle Killing Floor |“4=—7:5 869 1164 722827 | 728 3.6 16 0 87 64 14.0
9. Hog dehairing 8 1 652 4.3 17 11128599 3550
10. Hog carcass 7.0 21097 1577 9994 1569. 7.3 160 ° 195 435 2200 .28.6
11. Hog Rendering & C 0.2 3re317 .38 129 -
12. Cattle Rendering Eﬁﬂgm Em ﬁlﬂ m ﬂ i 9.0 20 = - 49 F
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Wipitch Chaisrisongkram (1976) gathered data from different
processes in a slaughterhouse. Wastewater characteristics from the
stockyard showed the average BODs concentration to be about 100 mg/1
or equivalent to the wastewater generated by 3,100 persons. For the
killing area the average BOD5> was about 2,000 mg/l and the total
nitrogen was estimated to be 500 mg/l. Valuable data for design
consideration were also proposed, as shown in Table 2.2

: %r from slaughterhouse and

(mg/1)

825
32,000
4,600
520
13,200

Killing floor
Blood and tank
Scalding tub
Meat cutting

180
2,200
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slaughitering was 29.5 kg/ton live-weight kill. This resulted in BODg
of 156,500 mg/1 or 4.67 kg BOD/ton live weight kill. If the recovery
process was properly managed, BOD load could be decreased by 72
percent. He also estimated paunch content to be 18-27 kg, with an
average of 24 kg per animal. The rumen was another source of
pollution which contained BODg of 50,200 mg/l, equivalent to

2.49 k_g BOD/ton live-weight kill. Table 2.3 and 2.4 indicated




characteristics of wastewater observed.

Table 2.3 Characteristics of cattle fresh whole blood
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Parameter . 7 Unit Mean Std. dev. n

pH i 73 0.1 37
Moisture % 82.4 3.4 39
COD 35.7 70
BODs 58.0 35
Sorce Handbook (1976)
ttle rumen
Parameter m \\\ Std. dev. n
K o #
pH ?F , 6' 0.5 57
J
Moisture P, . 3.4 ' 58
oD 0 g,;m‘ S 114
Liquid porgjon’” ~ g/1 © 2,800
percent 1 h{b = 1:,' 3.3
Solids port

m82000
11
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percent sol ids

COD from solids
a@ma\mmwwwmaa
fliquid portion g/l 11,410
Solids portion g/l i | 40,800
Total BODg g/1 50 13,400
BOD from liquid % 59
BOD from solids % 40

Source : Industrial Wastewater Management Handbook (1976)
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2.1.4 Quantity of Wastewater

Slaughterhouse produces a high volume of wastewater. The
wastewater produced from a slaughterhouse is quite large in volume.
Considering its contents, the organic loading discharged is harmful
to natural waterways. According to Wipitch Chaisisongkram (1976), the
volume of wastewater genera irn its impurities were as shown in

.,

Teble 2.5 Voltme of

equivalents
(mg/1) per animal

Mixed 2,240 40.2
- Cattle 006 19.6
Hog 1,046 7.5
Source ent . of Livestock

Lund (191‘) collected data on fl(@and characteristics of
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Table 2.6 Approximate range of wastewater flow and characteristics

. Waste flow, Typical analysis, mg/1
Operation 3/1 000 kg .
live weight BOD Suspended Grease
slaughtered Solids

Slaughterhouse

Packinghouse
Processing plant

930-3,000 200-1,000
230-2,000 200-1,000
200-800 100-300

\
/7/ \x{x\\\”\

.a live weight slaughtered

s. nded Solid Grease

Slaughterhouse

Packinghouse
Processing p ant

Source : Industr P

| 12.5-15:4 4.2-3.3
12.5-0.7 6.3-5.8
, 6.7 2.5-3.3

(1971)
L ﬁnmmmm Bk
slaughte A the conferences
at the Australian Meat Techriology peof the AIFSigeminar, 1978.
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Table 2.7 Effluent production per day

Abattoir Type
Effluent Paremster  Unit Amount/t LWK/d :

Large Small

Volume ms 5 5,810 318

BOD : 12,782 699
(2,200 mg/1)

0il & Grease | | 2,002 114
7 | S (360 mg/1)

Suspended Soli g\ \\ 3 440 . 209
/R N\ (720 mg/1)

Nitrogen : 200 11

Phosphorus 70 4

Source : The Aus D of theAIFSf Seminar

(1978)

2.2 Treatment o

Lund (19 ~}%‘ =‘ wastes were anenable
to treat, whether in municipal sewage treatment plants or by an own
treatment p ° ‘fiﬁL into city sewers,
pretrea i mnri mﬁtion were normal ly

qQ
practiced. He also showed the data on tmeatment process employed by
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Table 2.8 Types of waste treatment of 108 meat packing
and processing plants

Method

No. of Plants
Screening 59
Sedimentation 71
Filtration 2
11

Flotation (air).

Flotation (

Flosculst | D)

Evaporatior
Chemical co®

Septic tankr '

87

Lund (1971)‘a1so observed the efficiency of treatment by

F- L
anaerobic gmm m{ removal of 96%
16adi ) d ting a raw waste

a trea’ﬁentﬁ

Y “%@@M&&

robic contact process. Stabilization pond was subsequently
used as:a back-up treatment. Data of both anaerobic contact process
alorne and together with stabilization pond are presented in Table

2.9.

ant #in Austin, Mihrfesota. Another

koo 184 1l o westo 1y
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Table 2.9 Anaerobic contact process on treating meat packing wastes,
Albert Lea, Minnesota.

Anaerobic
Raw waste Process Pond effluent Loss in ponds
effluent '

Flow (m3) 2,415
Pond effluent
corrected for
seepage

mg/1 kg
BOD . - , 26 138
Suspended solids @ 4 | 23 122
Digester BOD loading
kg/m>
BOD Q - 90. ' 9 2.5
Suspended solids 80.2 ¢  88.4 s 97.6 @/ 1.8

—A AN AR N EIRE

Source : Industrial Pollution Control Handbook (1971)

Azad (1976) studied treating meat packing wastes with
anaerobic lagoons. The BOD loading rate and removal efficiency were

observed as shown in Table 2.9. The overall treatment efficiency was
theoretically higher with an aerobic treatment as a secondary unit.
Either aerated lagoon or tricking filter was recommended. Table

0185385
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2.10 summarizes data on performance of anaerobic pond together with
aerobic treatment.

Table 2.10 Efficiency of anaerobic lagoons on treating meat packing
wastes

Efficiency, %

Beef 58
Beef mh 87
Beef and / 106 : 85™
Beef = 240 ' 85
Hogs 65
* Recirculation'P 7 .
+ Average of all ple st jed ‘Q\ ate Health Department
Source : Industrial was ﬂ_,j =1 ent handbook (1976)
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