


4. RESULTS AND DISCUSSION

4.1. Physical, chemical characteristics and heavy metals
concentration of raw waste-water materials:

The chemical analysis and metals concentration of the
raw waste-water produced from two sources of oil and soap
industrial company at Kafr El-Zayat during the period from June
to October 2000 are shown in Tables (1 and 2) and illustrated in
Figs (1a-r and 2a-f).

The obtained results showed that the pH value ranged
from 10.86 to 11.98 and the average value was 11.42, but the
turbidity values of waste-water from two sources were 1220 and
1618 at the average of 1414 NTU.

Also, the raw waste-water contains a considerable
concentration of total solids. The average of total dissolved
solids and total suspended solids were 3114 mg/L and 23434
mg/L for two sources, respectively.

Oil and grease concentration ranged between 12537 and
4965 mg/L and the average value was 8751 mg/L.

Moreover, the Biological Oxygen Demand (B.O.D.) and

Chemical Oxygen Demand (C.0.D.) average for two sources
were 2890 and 4594 mg O,/L, respectively.

From the above mentioned results, it can be seen that the
(C.0.D.) was much higher than its (B.O.D.).

Results & Discussion 2
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These values are in agreement with those obtained by
Abou-Elela er al. (1990). However, the permangnate value,
calcium hardness, Magnisum hardness, sodium, sulphides,
inorganic phosphate and florides concentration were recorded to
be 1161.0. 902.88, 465.12, 865, 8.0, 41.2 and 6.72 mg/L,
respectively.

From the overall results which tabulated in Table (1) it
has been observed that the final effluent from oil and soap
industry was highly contaminants with organic as well as
inorganic pollutants, Mahrous (1992). Also, the raw waste-water
under imvestigation contains several heavy metals i1e. ion,
manganese, zinc, nickel, lead and copper were determined. The
heavy metals concentration were 3.31, 3.15, 7.94, 2,38, 2.25 and
3.22 mg/L, respectively (Table 2 and Figure 2a-f).

The above results indicated that the heavy metals

concentration were slightty higher than that of Abdel-Shafy
(1992).

4.2. Treatments of industrial raw waste-water from Qil
and Soap Company.

4.2.1. Effect of dilution of waste-water by artesian water on
the chemical characteristics and heavy metals
concentration of wastes during November 2000 to
January 2001.

Industrial waste water treatment may be required for a
variety of reasons, depending on the location of the industrial
plan, the regulations governing the discharge of effluents and the

Results & Discussion 33
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availability and economics of process water. Various waste
constituents may have to be removed before discharge,
Katsuyama (1980). Some of these constituents are soluble
organics, suspended and dissolved solids, heavy metals, toxic
organics, color and turbidity, oil and grease and floating
material. The two considerations of primary very significance n
planning waste-water re-use projects are public health and
economics. Considerable water economy, however, can be
achieved if the waste water is treated in such a manner as to

render it suitable for reuse, Salvato (1982).

One of the main problems in the treatment of oil and soap
industry waste water was its high content of solids and foam.
The design of systems for dissolving solid are remove of varies
widely with the technical method. Most systems tequire the
removal of both suspended solids and dissolved organic solids
prior to industrial waste water treatment. First treatment process
was carried out by dilution of industrial waste water resulting
from Oil and Soap Company at Kaft El-Zayat with fresh water
from artesian water at the ratio of 3 1 1 and 2 : 1 ie. three and
two volumes of waste-water to one volume of fresh artesian
wafer.

Tables (3 and 4) and Figures (3a-r and 4a-f) shows the
data related to the chemical analysis characteristics of the waste-
water before and after dilution with fresh artesian water. The
obtained results indicated that the oil and grease reduce
efficiency was 23.19% and 26.85% after diluted at the ratio 3 1
and 2 : 1, respectively.

Results & Discussion 37



65°TTY 8961 8€0£1 (1 TA AN £88¢€1 FOrsl <UD 901AUN0D U0t0)
0 §1'61 66t 869 pL'S 919 (1/8w) sapliojy
111 LLTOT 1+°7€ S 9P0T - | - E99E - |- - THOR - - (W/'Od sw) sayeydsoyd duedaouy
€00 0557 £6'S €£0T FE9 96'L ("1/8w) sapiqding
8Ty FL'9Y 0L £5'9 L8L €8 (7/dus) wnipos
T8 €LE 90¥ L9y ("/3w) ssaupaey wWnisaudepy
9LST. L 68L . L06 - (1/3w) ss3upIEy WNId|E)
88°€T LTOT 9601 611 g611 €Lel ssaupaTy |MOL
818 $897 0£F9 61°€T £5L9 7648 (1/dw) aseaad pue 10
1928 66'6 09017 9€s FEITT B6£ET ("1/3w) sptjos papuadsns [eJ0],
7611 sL'01 9087 FO't L10E FFIE ("1/Bw) sp11os pIA[OSSIP [EIOL
€00 - €0 - 6T0 - {1/40 3w) uadixo parjossiq
STTS 61 8+6 1§41 66 (4A 8! ("1/8w) anjea sjeuEiuBWIA]
LS6L LS'L1 $98¢ cocl 8LOY 689 (120 Bw) purliap uaiixo [ed1waly
6065 $6'ST 6TIT 0SLT TLET SL8T (170 3w) purwap udkixo [eatdojerg
05°LT SLOT 600t S0 o1cr 6t (wagowr “°F) AMALINPU? [BIINANY
S80T 9¢'LT 786 L9°61 8901 £5€1 (NLN) fupigsng,
S1'1 6687 9¢ 85T 6¢ 15 (D) 2amelddurd],
§1'0 6L°81 £8'6 9L°L 901 £e'11 Hd
1:¢ 1:€

SO0 o JapeMm o Jajem e

®eqsTT | Adusowyy DISTAA Louwdndiyyg IDISEAN J10jg simaweded

‘1007 Adunuef 0 07T

13qudA0N SuLINp J21BA-3ISEM JU SIISLIFNIEIEYD [EIMUAYD pue [uSAYd uo JAjeA uelsIue Aq uoyunyip Jo 13949 {g) a1g8]L

38



6t

LOOT Adenue 01 LHYWIAON
uLInp 1218M-9)STA JO SINSLINDELBYD [EWY) pue Essyd uo IILM URISILIL £q vonnjip Jo 19914 () il

(D,) w3y, (q nea g (v
L:z paaniig Lig paIn|a juawleas) a10jeg 1.z payneqQ L€ PRIl jusuneal; a104egd
: 4 0 : - 4 6
- oL g
- 02
- 0l
- 0€
- G'0L
- OF
| og - L
09 Sk



1600 4600
1400 - 4500 -
1200 4 4400 ~
1000 4 s 4300 4
4200
800 -
4100 -
600 - .
4000
400 A 3900 -
200 3800 -
0 T T 3700 " T
Before treatment Diluted 3:1 Diluted 2:1 Before treatment Diluted 3:1 Diluted 2:1
¢) Turbidity d) Electerical conductivity
Fig. (3): Cont.

40




It

U0y (g} 3y

puvwaq wiLxQ EMwH) § puvwaq wddsxQ feardojorg (@
11z paINIg Lig paInug  JudWNEd; 210j5E V:Z panig 1§ paniIg  Jusuneal; 210jed
— L 7 1 ; c 1 i e} c
1 " | - 00§ 0
' _ X - 0001 00%
; : ! . 0051 - 0001
) L.
“ _ ” 0002 - 00S1
, : \ - 005
" " | | ooog - 0002
i
i
1 | “ - 005¢€ LTA
Nt ooor
: - 00SY - 000€
0005 005¢

q/zo Bua 1720 Bw



mg/L
1400

1200

1000
800 -
600 -+
400 A
200 -

T 1

Before treatment Diluted 3:1

Fig. (3): Cont.

g) Permanganate value

Dijuted 2:1

42

mg Q2/L
0.5
0.4 4 oY
SERRARN
SRREARN
0.3 SSSRARN
) AR RA SSARARN
ooy ESKARN
LESSURN SESERRN
0.2 5 LESASGAN SEANARN
oy RESKARN
LESASORY SESKRRN
0.1 RNEURRY b
by RRSERRN
LERSCGRN, ROLE NN
LESUNSAN SAANARN
Y T
Before treatment Diluted 3:1 Diluted 2:1

h) Dissolved oxygen




o)) :(€) Bid
spijos papuadsns [I0], {r SPIJOS PIAOSSIP [VIOL {t
1 painiid g panlld jualujeal) 310128 Lz paIniia L€ PN juawiean 210}2g
L —— . —— 00561 - 0092
e S - 00002
- 0042
el el - 00502
RS |l foooie - 0082
el -l poosie
b - 0062
- S - 00022
sl pooszz - 000€
o - 000£2
. - 001€
- 005€2
000¥2 002¢

/B WBw



1600

mg/lL
10000 1400 - 7
8000 4 1200 \ V
3000 1 oo 10 \ 7
7000 - 00 \ \ \
5000 - et T 800 \ \
5000 { I e e 600 \
a00 | R = == Z
3000 - .—.-H- - ~”—w” L 400 4 \ \
2000 A = T oI \
L _uwu o _huh.—- Noo -1
AOQO] -- 1 -n- umn— T \ \
o . 1 L 1 L r 1l T . = -.-11— o \\ . \\ ' k
Before treatment Diluted 3:1 Diluted 2:1 Before treatment Diluted 3:1 Dituted 2:1
k) Oil and grease 1) Total hardness

Fig. (3): Cont.

44




-quo7) :{g) "9

winisauSeAl (U wnpe) (W
Lz PNl g paIn|ig  uauseal] 310198 Lz pRnig e panpg  jusunean a.04ed
— i L . Q - i 1 Q
- 0% - Q04
- 004 - 002
- 00¢
- 054 | oo
- 002 L 00¢%
- 052 - 009
L. 00¢ - 00L
- os€ 008
‘ H 006
Bl 000~
osvy
7/pw

00%



mg/L mgiL

900

800 A
700
600 -
500 -
400 -
300 4
200 +
100

S =2 N W h " N ©
1

o L] T |V T T
Before treatment Diluted 3:1 Diluted 2:1 Before treatment Diluted 3:1 Diluted 2:1

0) Sodium p) Sulphides

Fig. (3): Cont,.

46




LY

0D :(g) "3
sopraog (1 areydsoyd ouediouy (b

vz panid g panpa  Juewiesn 310,28 y:Z paIniia pig poniig  Juswiedl) 310198

. 1 ;. 0 ! : —+ 0
_ - g

r ol
- Sl
- 02

gz
- 0F
- S€
or

T

T
I I A o
T

L 14

Vb B



But, these values at the ratio of 3 : 1 were 11.55%, 5.8%,
13.87%, 20.40%, 14.35% and 21.66% for the above-mentioned
heavy metals. From the above results it has been observed that
the dilution of waste-water process by using fresh artesian water
gave differentiation the efficiency percentage under the different
ratios with all parameters of waste water diluted.

From these results, it has observed that the total dissolved
and suspended solids were reduced to 10.75% and 9.99% after
treatment at the ratio of 2 : 1, respectively. The efficiency of
turbidity, Biological Oxygen Demand (B.O.D.), Chemical
Oxygen Demand (C.0.D.), permanganate value and total hardness
were 27.36%, 25.95%, 17.57%, 19.12% and 20.17% after the
dilution of waste water at the ratio 2 : 1. However, the efficiency
for sodium, sulphides, inorganic phosphate and phlorides were
recorded to 16.74%, 25.5%, 20.77% and 19.15%, respectively.

While, the efficiency percentage of heavy metals after the
above treatment process were 28.05%, 22.18%, 15.88%,
27.04%, 29.18% and 28.88% for Iron, manganese, zinc, nickel,
lead and copper, respectively, at the ratio 2 : 1 (Table 4 and Fig.
4a-1).

These results are in agreement with those obtained by
Somaya et al. (1992) and Zaid (1996).
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4.2.2. Effect of chemical treatment on the physical and
chemical characteristics of waste-water produced from
Oil and Soap Company during February to May 2001:

The discharge of such wastes without adequate treatment
into water bodies can cause destruction to the aquatic life and
impair the beneficial use of water for different purposes.

Furthermore, if these wastes are discharged without
pretreatment into River Nile it may cause a severe problem and
exert negative impact on the sewage treatment facilities. The
different treatments such as physical, chemical and biological
techniques have been applied successfully for oil and soap
waste-water in Kafer El-Zayat. Most all treatments achiene the
removal of both organic, inorganic, oil and grease pollutants
before discharged into the River Nile.

Chemical treatment can be effective for oil and soap
waste-waters. This process was carried out by using different
chemical reagents i.e. activated charcoal, potassium dihydrogen
phosphate (KH,PO,) and calcium carbonate (CaCO;) as a second
treatment. Activated charcoal was tested as absorbent in the
present work because it is one of the absorbents widely used in
many purification processes, Huang and Blanenship (1984) and
Peters ez al. (1985). In addition charcoal was the best absorbent
for inorganic matters from waste-water as well as (C.0.D.). On
the other hand, potassium dihydrogen phosphate (KH,PQ,) was
the reagent for decreasing pH value, but calcium carbonate
(CaCOs) was used as chelated reagent. The above reagents were
mixed together by weight at the following different ratios 1:1 -
1,2:1:1,1:2:1and1:1:2, respectively. The efficiency of

Results & Discussion 53
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chemical treatment process for oil and soap waste-water are
recorded in Table (5) and Figure (5a-r). The obtained results
showed that the efficiency of the chemical treatment by using the
above-mentioned reagents at different ratios were reduced and
removed the main pollutants. The above results indicated that the
chemical treatment of industrial waste-water, led to decrease the
percentage removal of oil and grease to 88.67, 91.0, 91.37 and
90.53% at the above-mentioned different ratios, respectively, but
the total dissolved and suspended solids reduced to 28.74% and
92.84% when using chemical reagents at ratio 1 : 2 - 1, respectively.

On the other hand, the removal efficiency of Biological
and Chemical Oxygen Demand (B.O.D. & C.0.D.) were 71.41
and 63.58% after chemical treatment at the same ratio of
chemical reagents. Also, the removal efficiency of this treatment
towards turbidity, sodium, sulphids, inorganic phosphate and
phlorides were found to be 77.00, 51.17, 54.45, 40.00 and
67.53%, respectively.

The overall efficiency of such process on heavy metals is
shown also in Table (6) and Figure (6a-f), the heavy metals
values reached 39.11, 42.56, 26.96, 29.64, 29.51 and 34.34% for
iron, manganese, zinc, nickel, led and copper, respectively, at the
ratio I : 2 : 1. The sepative mechanism of inorganic ions by
charcoal may be due to the physical process which depends on
the electrostatic force and porous character of this material. In
the physicochemical process, chemical interaction of the
functional group is paramount, whilest the electrostatic force and
the parous character of the materials plays a minor role, Etzer
and Hughes (1984),

Results & Discussion “
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Fig. (6): Effect of chemical treatment on heavy metals concentration of waste water produced from Oil and Soap

Company, Kafr El-Zayat during February 2001.
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From the above-mentioned results it has been indicated
that the chemical treatment by above reagents at different ratios
may reduce both oil and grease, organic and inorganic pollutants
before discharged into the Rive Nile. The obtained results are in
agreement with those obtained by Nawar ef al. (1990), Ahmed
(1992) and El-Sarwi ez al. (1997).

This observation may be due to that such heavy metals
has been absorbed by the charcoal, monobasic phosphate and
calcium carbonate salts.

4.2.3. Effect of biological treatment on the characterization
of raw and treated waste-water from Oil and Soap
Company during June to September 2001
These experiments were carried out to identify the best

operating conditions for continuous treatment using the mixture

of microorganisms ie. sarcodina, alga, rotifers and ciliated
protozoa. This process was carried out before and after dilution

of waste-water by artesian water at the ratio 3 : 1.

The results obtained are illustrated in Table (7) and Figure

(7a-1). The achieved resuits indicate that the removal efficiency

of different pollutants was improved. The turbidity, B.O.D. and

C.OD. removal values reached 78.9%, 73.2% and 68.3%,

respectivety, with dituted of waste-water at the ratio 3 : | if

compared with that vatues which obtained without any dilution

(Table, 5). This process proved that the best removal percentage

of total suspended solids (T.S.S.), oil and grease was obtained.

The percentage reduction of T.S.S., oil and grease achieved to
93.5% and 91.7%.
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From the above-mentioned results which recorded in
Table (7) and Figure (7a-r), it has been indicated that the
dissolved oxygen increased to 0.92 mg O/L and 2.07 mg O,/L
before and after dilution, respectively. While, total hardness,
sodium, sluphides, inorganic phosphate, florides and colon count
reduced to 49.2%, 58.2%, 51.6%, 37.3%, 44.5% and 48.5%,
respectively.

On the other hand, the removal efficiency of heavy metals
(Fe, Mn, Zn, Ni, Pb and Cu) reduced to 36.1%, 30.3%, 17.0%,
18.5%, 25.7% and 33.7%, respectively, after dilution of waste-
water by artesian water at the ratio 3 : 1. According to the
acquired results, it may suggest a great possibility of using the
treated waste water for the processes.

Also, the removal of pollutants from the waste water
could be an economic significance and could be considered as a
potential remedy in the solution of some global environmental
problems (Table, 8) and Figure (8a-f),

These results are corresponding with those obtained by
Abou-El-Aula er al. (1994b) and El-Gouhari et ai, (1995). Also,
the obtained results indicated that the residual of B.0.D, C.O.D,

oil and grease concentrations in the treated effluent were
complying with National Regularity Standards (1982).

Results & Discussion 80



ot'o EL'EE 177 (43 tl'e 68T Lre sddo)
o1 st 08’1 L4 88’19 88’1 €7 pea]
50'0 £5°81 061 A rh 1e'st 6’1 W [P42N
L00 0Ll 09’9 t6'L 60°¢l SL9 6L wurz
800 9T0E L1t o't EARLY 0T S6°T asaueduely
o 11'9¢ LoT LA 00°€7 L4 A o]
SO0 o JUIUREIL JLTETTT-ERTY o JUUNEAY | JUMGEAY (1/8w)

e Aouapgyy RE v o ER £ Aouangyy NER L oy U]

‘0°S”1 PANTP WAL PANYP INOWBIAL

1007 12Gwardag 03 dUNf SULIRP JIIBM-J)SEA JO PALI

£e1Bojo1q pue MEd JO UOHEIEIIUOD S[EIW Kavaly :(8) 21qel

81



mgil myiL

35 35
39 34
254 2.5 4
24 24
1.5 1 1.5
4 4 14 |
0.5 4 0.5 9
0 T T T V] r T T
Before treatment  After reatment  Befere treatment  After treatment Before treatment  After treatment  Before treatment  After treatment
Without diluted With diluted Without difuted With diluted
a)Iron b) Mangnese
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4.2.4. Effect of the combined chemical and biological
treatment after dilution by artesian water on physical
and chemical charaterization of waste-water during
October 2001 to March 2002:

Chemical treatment can be achieved by using different
reagents, i.e activated charcoal, potassium  dihydrogen
phosphate and calcium carbonate, followed by directly biological
treatment with microorganisms at the obtained conditions for
suitable system for treatment of the oil and soap waste-water to
comply with the law, because the waste-water is characterized by
very high (B.O.D.}, (C.O.D.), suspended solids (S.S.), dissolved
solids (D.S.), oil and grease concentrations.

The waste-water was treated primarily by chemical
followed by biological as secondary treatment because the
individual treatments did not succeed by using chemical or
biological treatment. Therefore, the treatment of this waste is
difficult and many treatment processes failed in reasonable
reduction of the pollution parameters to comply with the
specifications of the law.

The obtained results showed that the combined of
chemical and biological technique were proved to be very
efficient in removing the organic contaminants and other
pollutants parameters to complying with the National Regularity
Standards {1982}

From the above-mentioned results the combined
treatment, the achieved removal value equaled to 99.8% and the
Biological and Chemical Oxygen Demand (B.0.D. & C.O.D.)
reached 98.14% and 98.10%, respectively. The quality of the

Results & Discussion 85



treated effluent is much complying with National Regularity
Standards for waste-water disposal into surface water (Table, 9)
and Figure (9a-1).

Similar results were obtained by Mahrous (1992) and
Suhail (1995). While, the dissolved oxygen concentration
increased to 4.23 mg Oy/L compared to standard (up to 4.0 mf
O,/L).

On the other hand, total dissolved solids (T.D.S.), total
suspended solids (T.S.S.) and total hardness (calcium and
magnesium) reduced to 37.2%, 99.76% and 86.9%, respectively.
Corresponding sodium, sulphides, inorganic phosphate, florides
and colon count values were 81.75, 89.46, 89.25, 87.31 and
08.59%, respectively.

According to the acquired results, it became essential to
evaluate the efficiency of the combined chemical and biological
process for reduction of the heavy metals.

The results in Table (10) and Figure (10a-f) indicate that a
significant decrement in the heavy metals value had been
occurred. Removal values of Fe, Mn, Zn, Ni, Pb and Cu were
68.74, 77.8, 48.2, 96.5, 83.88 and 67.73%, respectively.

These values are similar with those obtained by Abdel-
Shafy (1992) and Azab et al. (1995).
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Fig. (10): Effect of combined chemical and biological treatment after diluted by artesian water on heavy metals
concentration of waste-water produced from Qil and Soap Company, Kafr El-Zayat during February
2001,
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