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NITRIFICATION INHIBITION

TEST SUBSTANCE

Identity: Mixture containing perfluorooctanesulfonate, which may also be
referred to as PFOS, FC-95, or as a component of FC-203CF-X or
FC-203CF. (1-Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was 501. The test sample is FC-
203CF-X. Current information indicates it is a mixture of 1% PFOS, 20%
diethylene glycol monobuty! ether, 70.2% water, 2.75% Acrylic foamer, 3%
sodium octyl sulfate, 1% triethanolamine, 2% sulfonated alkyl ether salts, and
0.05% tolyitriazole.

The following summary applies to a mixture vn;ith incompletely
characterized concentrations of impurities. Data may not accurately
reflect inhibition by the fluorochemical component of the test sample.

METHOD

Method: ISO/DIS 9509 ISO Nitrification Inhibition Test
Test type: Microbial inhibition
GLP: No
Year Completed: 1995
Analytical monitoring: Oxidation of ammonia, pH and temperature
Statistical methods: Not given.
Test organism source: Activated sludge mixed liquor collected from the
Metro Wastewater Treatment Plant, St. Paul, MN (Prewashed and adjusted
prior to use in the test).
Test condition:
Dilution water: Millipore Milli-Q™ water
Mineral medium: Per method.
Reference and test solution preparation: A stock solution of the
reference substance, 1-a||y|-2-th|ourea was prepared by dissolving -
116 mg in 100 mL of Milli- Q™ water. Test substance was added
directly to test vessels.
Test vessels: 500 mL glass Erlenmeyer flasks with a total test volume
of 250 mL.
Number of concentrations: four plus 1 reference substance and
blank control
Temperature: 19.8 —20.6 °C
Total suspended solids and pH on day of testing: Initial TSS 4. 98
g/L which was adjusted to 2.97 g/L. TSS in the final test solution was
1.49 g/L. Initial pH 7.9. Blank control at 0-hr. pH 8.1 and at 4-hr. 8.5..
Element Basis: Reduction in nitrification.
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RESULTS

Nominal concentrations: Blank control, 82, 118, 252, and 496 mg/L
Element values: 4-hour ECs = >496 mg/L

Element values based on nominal concentrations.

Remarks: Testing was conducted on the mixture as described in the Test
Substance Remarks field. The values reported apply to that mixture and not

the fluorochemical proportion alone.

CONCLUSIONS

The test substance 4-hour ECs, for ISO Nitrification Inhibition test was >496
mg/L, the highest concentration tested. This concentration did not have an
impact on nitrifying organisms from activated sludge.

Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St.
Paul, Minnesota, 55133

DATA QUALITY

Reliability: Kiimisch ranking 2. Testing meets all criteria for quality .testing. -
However, the sample purity was not properly characterized and the study
lacks analytical confirmation of the amount of fluorochemical proportion in the
solution. '

REFERENCES

This study was conducted by the 3M Environmental Laboratory, St Paul, MN,
Lab Request number N2977, 1995.
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ACTIVATED SLUDGE MIXED LIQUOR

Type Test Zes» Aetivaled &1 U(Jd‘-e' At Sication dihebihien T50/Dis o 521/

ACTIVATED SLUI DGE MIXED LIQUOR -

Date Obtained &2 Z:Rl [95 Date Used _&8/34/15
5 Mixed Liquor Suspended Solids (MLSS) 4.98 gt Adjusted to A.17 aon
- MLSS in final test solution 2 7 Z /L
tnitial pH _7.“{_ (1st test soln. prepared) Final pH _ 7+ <1 (last soln. prepared)
» Comments
| -3
,
Sample Description £ ( - 203CF - X !
N Initial pH of highest conc. tested (7L Mmil) = 8.2 Adjusted to pH
Comments ‘
BEFERENCE SUBSTANCE . /7‘.',)\0'(,:” Re.s Lt.(cj
Sample Description [~ Allyl- 2- “thiouled V8, Loto3l3AM
Initial pH of stock solution (/1 & _ mg/t) = #4 Adjusted to pH -2
, Comments
SE  ExcosuaE conpons

Test Duration "/-’/cu-.'(s [$a) ILc c(-ir'lz_

Test Temperature Range: 1.4 - 20. b °c

Comments
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ENYIRONMENTAL LABORATORY A S R
1SO NITRIFICATION INHIBITION TESTING (1S0/DIS 9509)  ipate [_-’»’L.ZZ'/ 5
RAW DATA ANALYST SN 13
Pg_3__ of _ff_

TEST sussTance . FC: A3 - X

READINGS IN TEST SOLUTIONS AT EXPOSURE TIMES - OXIDATION OF APMMONIA

EXPOSURE TIME - HOURS

eTsueTaceo-HRs L RS o e e [ e

mg/L mg/L pH  OC mg/l  pH OC mg/l  pH 9C mg/l  pH  OC
BLANKCONTROL ey ¢ | 9 2] 130 ;S'.s' 0.4 oY 85 a5
S MR 80 Ac )L d.5 A3 M 86 dos
JE My g1 feblle 89 det 7 8.4 A
- - d52 117 81 2 lizs 3¢ 23 93 8. [94
YL D53 &2 adaa B 149 84 9.t 13
| JLIL Jlo 4 AedlIq] 26 As) i30) 9.7 404
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150 ACTIYATED SLUDGE LR M AR977
NITRIF CATION INHIBITION TEST 1S0/DIS 9509 . pATE _8/34/95
CALCULATION OF RESULTS ANALYST -S43
P34 oY
. EXPOSURE PERIOD
O'“P\S A:Z' ‘;Es ,2:_”82.___ e —————
‘ TEST NH3¢ 1) NH3 3 NH3 2 NH3 %
TN CONC. mag/L ma/L inhibition(2} | mgst Inhibition | mg/L nhibition
'tf .‘ ’ ‘. vB“uY‘¥
- Conttol /493 134 - 104 -
3 SA 1423 141 3% 94 %)
11 g 14t 77 174 o
’ A5 147 125 o 43 O
S 491 153 AR & 34 O
o A, 140 4] 33 30 58
i ECS0
; (95 CONFIDENCE INTERVAL)(3)

(1) REFER TO PG, _.2

——————————

CL-Ce '
(2) PERCENT INHIBITION OF NITRIFICATION = ( \ x100
Co~Cc

— oupmere: Gt =NH3, mg/L In Lest flask at Lime t
Cc = NH3, mg/L in control fask at time t
Co = NH3, mg/L in control flask at time O

(3) ECso (95% C.1.) calculated using : > 196 m’_a3 [

Cr-Cc )
SPECIFIC RATE OF NITRIFICATION (R) R = v 3,
MLSS x 4

where: Cr = NH3, mg/L {1 inhibited (ATU) flask, at 4-hrs
Ce = NH3, mg/L 1a contro! Mask at 4-hrs
MLSS - Mixed Licuor Suspended Sotids, /L, in test Mask




“Joiad »vsma«f Solids [TS] [TSS][TDS] LRNR977 [Fetme
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Form 23218 . PWO

No. Houry

Method Reference: Std. Methods (14th ed,) pp. 8996, sec. 208 BEST cOoPY AVA[LABLE %“_:Tj_—— E""'m Z'

Calculation: mgA Residue = mg residue x 1000 OA Choch
ml sample

Semple | Reporied Result aross Welght | " rucible Fx Residue
Description mgfl mi Sample after /5 3 *C Weight (g) Weight (g) Residue mg/
| vy SO /. 4913 L bbb 3 0.0 5 |B¢ee N
5o 72939 Uat9s  lo.oats [Ha0e 15
|5 .0, 1 5.0 ) 1aas . es7s lo.oasa |sejn |
;1"7 %ﬁﬁ“k 5. /. 6ta7 537 0. 0150 30c0o N
- | 5.0 L ls4) 1493 o.ol4y A9 L
| Soeo | hsesy lpsyr joony A9 . )
(7 Koo /D 6632 |/ L5713 o014 Hde N
Q /O l.itar . 6565 lo.ous 1150 i '
i SN 5 (O 6634 () 4522 le.ond | LA
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TJodad Sezpendsd solids [TS] [TSS] [TDS)

M Environmental Laboratory Raw Data Sheet

-ds (14th ed.) pp. 89-98, sec, 208

g residue x 1000
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No. Tasty

No. Houry

- & ”5)0““”7;-?‘//‘7‘9

ml sample mcnm
o | s | S | v | W | e Comments

5 ¢ 1.L93 |1 6063 o.035 |50 \/ X o Meo oy )L )
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