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" December 29, 1970

Ménsanto Compa,ﬁy
- P. O. Box 249 _
Anniston, Alabama 36201

: A&ention: Mr. W. F. Taffee

; Engineering Supervisor - _ , .

// ' e ‘Re: Clarification of Neutralization _
' ‘ Pit Effluent
Gentlemen: ' o

Enclosed are the results of the laboiatory clarification and analytical
testing gf your neutraliza’ci‘on_ pit effluent. The tests were conduqted in
ac-corda.ncé with your letter of VNovember 2, -1970, from Mr. W. F. Taffee

and conversations with our Mr. M. L. Mitchell-and local representative,

Mr. A'.- S. Freeman,

Our la.boratory test results leads us to recommend a treatment consisting

‘of a bentonite clay and a strongly cationic polgamld]e polyelectrolyte at a chemicai

» o Esm0 o = 09N ln Risfh0 [y
cost of approx1mate1y two cents per thousand gallons. The laboratory jar tests

s'howed that the addition of these chemicals followed by a four to ten minute

ra}-)id mix at 100 frpm and one minute of settling immediately after rapid mixing .

-produced the following quality of supernatant.

Initial Suspended Solids 532 1076
Initial Turbidity . S 204 400
Initial Crganic Carbon ' 2 4 70
, |
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. ppm BVEtn

, Supernaf:aht Suspended Solids . 16-26 6-26
Supernatant Turbidity , ' . 2-1 - 1.5-6
;77 Supernatant Organic Carbon g - 1-2 2-3

7 Tile suspeﬁded Vsolids and tur'bidity inrthe ja;r tesi.:-superrnatant are a re_suit
of some ﬂeat;mg solids Whircrh are normally p?e.senf due to insufficient turbulence
~ at the wajter s! surface during .11}ixing. In aetual practice this pfoblerh should
7 nof oceur due to improved rﬁbcing and the mechanics of a solids contac‘f:
clarification eystem. _ L,

Anaiyﬁcal Data Sheet (A]jS No. 1) shows the anra.lysis of a gallon plant
effluent sa.mple collected on October 27, 1970. Your November 2, 1970, letter‘ '
indieates that the analysis of this samp-le should adequately describe the qua.lity"
of the four one-gallon neutraliéatiqn pit effluent samples submitted fqr .the
clarification tests. ADS No. 1 shows that the sample conta.ined high
concentrations of calciﬁ;11 and chlor'id-e, 220 and 224 ppm respectively. The
0.1 .ppm phosphate and 0.2 ppm il;on are low., The 9 ppm of organic carbon

in the sainple was reduced to only 8 ppm by laboratory filtration. The sample

of neutralization pit sludge contained sixty percent solids.

. Imitial Screening Test
"~ In order to conserve the samples of neutralization pit effluent, the initial
jar testing was conducted on a waste solution produced by rrﬁxing a portion of

the sludge sample with demineralized water., This prepared waste sample had
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B | a.-va‘of 67 7,.. turbidity of Zzainpm, ana al;proximateiy 500 ppm guspended
. s;lidsr. ’I;hé 500 ppm solids conceﬁtr;tion was selected since i_t was midway
7 i)éfween the 0.01 - 0.1 percent solids F:oncen&rxation ant'icipa;ted in the
' neutra.lization pit efﬂuénf. | |

The initial jar test s.creening evaluations are summarized in ADS No. 2.
Alum a;nd ferr.ic‘ chloride at cor—lé:entrations up to 50 and 25 ppni; respécﬁvely
did not pro;iuce satisfactéry flocculation and solids removal. The use of a
high molecular We‘ight anionic polyelectrolyte with the primary coagula;nt'
resulted il'll additional solids Vremoval; however, the lowesrt turbidity level found
in the highest quality supernatant was 5_8 ppm.

" The initiél screening tests indicated that the ﬁaximum reduction of
suspended solids and turbidity could be obtained with 15 ppm of SPV bentonite
clay and 7.7 ppm of a liquid s@rongiy cationic polyelectrolyte; Betz Poly; Floc 1170.
The chemical treatment combination in test No. 20 was utilized in test No. 22
but with additional rapid mixing a;.1d no ﬂocculation,n_lixing at 30 rpm. The
solids reduction to a turbidity of 11 ppm in test No. 22 appeared economical
and was the basis for the tests summ—a.rized in ADS No. 3.

The tests and results show;l in ADS Noj 3 employed two different types
of bentonite cla'y and a strongly cationic liquid polyelectrolyte. The Coaguloid

clay has a higher cost per pound and thus lower concentration was used in the

test in order to permit comparisdn of the two clays on an equal cost basis.
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T PR S LABORATORIER, INC. - . . i o .

B :Compa.rison of the results from tests 1 through 6 indicate that at a neutral pH

the ,treatn;ent usiﬁgv the Coaguioid ¢l#y redﬁce:d _the turbidity to levels simi1a1:
' tonl)ut»sli'ghtly lower i:han with the SPV_clay. :T-he initial solids concentrations
7’ :fanging -from 200 to 800 ppm did not adxrrei'rsglyva-fferct fhe resulfs when the same
éohcéntrations of treatment chefﬁicals was employred.
Corinpa.ﬁson of the result.:-s from tests 7 throﬁgh 12 show that at the ioxver
pHof 5.0 the Coaguloid ciay.anci polyel_ectrolyte was less éffective. The SPV
clay and polyelectrolyte ﬁroduced excellent reéul;cs under the sé.mé test conditions,

Final Testing and Recommended Treatment

The results of final testing are shown in ADS No. 4. This exhibit
summarizes the recommended clay and cationic polyelectrolyte treatment.
These tests were conducted on neutralization pit efﬂuent samples fnixed with
500 and 1000 ppm of solids frqm the sample of neutralization pit sludge. Ail
sa.mples were mixed for four té ten -rninutes at 100 rpm in order to produce
good flocculation and a rapid settiing ﬂoc.

A_lth_ough the additional fast mix-ing improved the performance and rate of
floc settling within the one minute se;ctling périod evaluated, a five minute

: fapid mix followed b}r a short flocculation mixing and settling in a solids contact
clarifier should provide é.n efflﬁent with a low organic carbon concentration and =
- suspended solids concentration lower than the values sho@ in the laboratory

teéting results. It is recommended that you equip your pilot plant clarification

facility with an external rapid mix basin to further evaluate this parameter.
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. E l.—_l Z LABORATORIES, INC. . Co. ' - o - g . .
- L. . . .
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" Under separate cover we are submitting waste, supernatant, and sludge

sa.xﬁples gollecteji dﬁring tl;xe tests shown in ADS No. 4.
| f We thank you for ;ﬁhe opportunity :tp prow;'ide these‘ Sgrviceé and tr-ust
7, _ tliat- the -test rerrsults meet A\f'rith your ai)proval. If Yc;ﬁ' should have any ques;c.ions
7 reéa.rdihg'the information presented, pl>ease do not ‘he-sita.te to contact this
oﬁiéé or our locai repreSentatix;'e, Mr. A. S. Freemé;n.
| : Véry truly iroui‘s,
BETZ LABORATORIES, INC.

W, ‘John Soost
Project Engineer
Consulting Division

- WJIS/abd
Enclosures

cc: 42
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WATER ANALYSIS

FoR| Monsanto Comfpany _'

Anniston

\
: Alabama

. Analytical Data Sheet No. 1

i

ezl

TREVOSE, PENNSYLVANIA 18047

SAMPLE DATED:

October 27, 1970

‘pH

Gallon
- Sample ~
SAMPLING POINT Plant
Ffluent
Total Hardness as
CaCO;, ppm 310
. Calcium as CaCO,,
_ ppm 220
"Magnesium as
Ca&O_o,, pPpm 90
Phenolphthalein
. Alkalinity as CaCOz,ppnp O
" Methyl Orange .
" Alkalinity as CaCO., pponh 44
Sulfate as SO, ppm 60
- _Chloridev as Cl, ppm . 224
Silica as SiO,, ppm 13.5
Total Phosphate as
- POy_ppm 0.1
. Ortho Phosphate as
POy _ppm ; 0.1
6.6
Total Iron as Fe, .
PPmM 0.20
Biochemical Oxygen '
Demand, (BOD), ppm 16
Chemical Oxjv) :
Demand, (CO % Ppm 42
' 5(1) ¥ (2) (1) Shaken Sample
Total Carbon, ppm 21 19 (2) Filterkd Sample
Inorganic Carbon, ppmil2 .. 11 T
- Organic_Carbon, ppm 9 8
Specific Conductance
icromhos, 18°C 650
 Total Solids, ppm- 708 A
Total Fixed Solids, ppm| 296
: : 345526
Suspended Seclids, ppm 10 sW
Suspended Fixed ' . .
Solids, ppm 1 |
| Color Units 10 ' I
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:':-":'-R"_-._ANALYSIS

| Test
 No.

- FOR-| Monsanto Compa.ny

1 ."'- Anniston
.+ | Alabama

. Analytical Data Sheet No, 2

=R

TREVOSE,.PENNSYLVANIA 12047

' SAMPLE DATED: L

Coagulatlon J' ar Testmg'

SAMPLE IDENTI FICATIC_)N:

T e

In1t1a.1 Screenmg Evaluatmns

None

10 ppm Alum
25 ppm Alum
50 ppm Alum
10 ppm FeCl;

Treatment Chemicals - .°

1 ppm Poly-Floc 1160

10 ppm Alum, 0.5 ppm Poly-Floc 1100

25 ppm Alum, 1.0 ppm Poly-Floc 1100

25 ppm Alum, 0.5 ppm Poly-Floc 1100
10 10 ppm FeCl;, 0.5 ppm Poly-Floc 1100
11 15 ppm SPV Clay, 0.5 ppm Poly-Floc 1160
12 15 ppm SPV Clay, 1.0 ppm Poly-Floc 1160
13 25 ppm Alum, 1.0 ppm Poly-Floc 1100
14 25 ppm SPV Clay, 1.0 ppm Poly-Floc 1160
15. 25 ppm SPV Clay, 2.0 ppm Poly-Floc 1160
16 25 ppm Alum, 2.0 ppm Poly-Floc 1100
1170

0
1
2
2
4
5 25 ppm FeCl,
6
7
8
9

17 15 ppm SPV Clay, 5.1 ppm Poly-Floc

18 - 15 ppm SPV Clay,
19 15 ppm SPV Clay,
20 15 ppm SPV Clay,
21 15 ppm SPV Clay,

22 15 ppm SPV Clay,

Type of Mixing

A -
B -

5 minutes at

1.0 ppm Poly-Floc
5.1 ppm Poly-Floc
7.7 ppm Poly-Floc
3.8 ppm Poly-Floc
7.7 ppm Poly-Floc

. Type of

Prepared Waste Sample- Distilled water mixed with 500 Ppm
of solids from the neutralization pit sludge. pH=6.7

Supernatant Turbidity
after one minute of Settling

1160
1170
1170
1170
1170

UOAQAQNAAAANEEREE D bbb b

220 Ppm
110 ppm
70 ppm‘
74 ppm
137 ppm
150 ppm
58 ppm
99 ppm
65 ppm
88 ppm
115 ppm
137 ppm
121 ppm
117 ppm
95 ppm
95 ppm
‘58 ppm-
35 ppm
114 ppm -
55 ppm
23 ppm
92 ppm
11 ppm

DSW 345527

100 rpm and 15 minutes at 30 rpm,

2 minutes at 100 rpm for primary coagulant, 3 minutes at 100 rpm

for flocculant (polymer), and 15 minutes at 30 rpm.

C -

flocculant, and 15 minutes at 30 rpm.,

D -

‘Flocculants

Betz Poly-Floc 1100;
Betz Poly-Floc 1160

Betz Poly-Floc 1170;

1 minute at 100 rpm for alum or clay, 5 minutes at 100 rpm for

10 minutes at 100 rpm for flocculant after first addmg clay. No slow mix.

anionic organic copol)}rrier of acrylamide, white powder.
cationic organic copolymer of acrylamide, white powder.
strongly cationic organic polyamide, amber liquid.
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, B - - Analytical Data Sheet No. 3~ -

- ANALYSIS

oo compy | [myEpen

- TREVOSE, PENNSYLVANIA 13047 ° .
Alabama -

-

7 . . SAMPLE DATED£
Coagulation Jar Testing

SAMPLE IDENTIFICATION: Prepared Waste Samples: Distilled water mixed with
R neutralization pit sludge at solids concentrations of
-200, 500 and SOO pPpm and pH adjusted, where shown, to 5.0,

Comparison of SPV and Coaguloid Cla.js

- "Waste Sample Analysis | Supernatant
Test " Treatment Suspended Turbidity, Turbidity, ppm
~No. Chemicals (1) Solids, ppm _pH. ppm 1 Minute Settling
. 1 15 ppm SPV Clay 200 6.8 102 11
2 and 500 6.8 220 12
- 3 7.7 ppm Poly-Floc 1170 800. 6.8 380 o 13.5
4 5 ppm Coaguloid 200 6.8 102 11
—~ 5 Clay and 500- 6.8 220 7
&/ 6 7.7 ppm Poly-Floc 1170 800 6.8 380 : 8
7 5 ppm Coaguloid 200 5.0 102 24
8 E Clay and 500 5.0 220 16
9 7.7 ppm Poly-Floc1170 800 5.0 380 . 9
10 15 ppm SPV Clay 200 5.0 102 5
11 - and - 500 5.0 220 4
12 7.7 ppm Poly-Flocll70 800 5.0 380 3

(1) ' All samples mixed for ten minutes at 100 rpm followed by one minute )
of settling prior to collection of supernatant sample for turbidity
measurement. :

psw 34552°

" ENG152 $/68. A h , , o : S
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ANALYSIS

Foé Monsanto Company
Anniston ’
Alabama

Coagulatmn Jar Testmg

Analytical Data Sheet No. 4 -

=BETZ

TREVOSE, PENNSYLVANIA 19047

SAMPLE DATED:

SAMPLE lDENTlFICATlON: Efﬂuent and Solids from Neutrahzatmn Pit

Final Testing and Recommended Treatment (1)

PH

WASTE SAMPLE; 500 ppm 7.1

- Supernatant Sample Analyses (2)'.

 Test - Rapid Mix

| _No, at 100 rpm
1 . 4 Minutes \
2 7 Minutes :
3 - 10 Mijxlutes

WASTE SAMPLE; 1000 ppm 7.4

‘Supernatant Sample Analyses (2)

 Test - Rapid Mix
No, - at 100 rpm
4 4 Minutes
5 7 Minutes
6 10 Minutes

- Turbidity, Suspended’ .Organic

N OV

[ T I < )
o
o

Solids, ppm Carbon, ppm

532 - B2

24

26 |
16 '

1076 70\

26
16 )

(1) ALl samples treated with 15 ppm SPV Bentonite Clay and 7.7 ppm of a

catlomc polyelectrolyte; Betz Poly-Floc 1170

(2_) Samples coilected after one (1) minute of settling.

“ENG1S2 S/68

DSW 345529

STLCOPCB4084157



