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T maona as a representative aquatic species™1s viewe

~The purpose of thia study is to determine the acute toxicity of hexamethylene.
- _diamine to a common aquatic invertebrate Daphnia magna. The use of Daphnia
‘ y the scientific commun-
o afrns et al., 1979) as a valid means of obtaining an estimate of the
. toxicity of a chemical to aquatic organisms. Toxicological information to-
gether with an estimate of enviornmental exposure concentration can be used
to evaluate the potential environmental hazard of chemical resulting from
wanufacture, use, and disposal.

~ SUMMARY

The acute toxicity of hexamethylene diamine to Daphnia magna was assessed at the
aquatic laboratory during a 48-hour static test. The 4B8- our ECS0 value is 50
mg/1 and the no effect level was observed to be 32 mg/1.

MATERIALS AND METHODS

Procedures used in the acute toxicity test closely followed those described in
the MIC Environmental Assessment Method for Conducti ng Acute Toxicity Tests
with Daphnia magna (Grueber and Adams, 1980), and Methods for Acute Toxicity
Tests ish, Macroinvertebrates and Amphibians (U.S. EPA, 1975). The
Daphnia magna used in this test were cultered at the MIC aquatic laboratory
ans came from adults which were fed a trout chow solution and algae datly.
Daphnids known to be less than 24 hours old were separated from the adults

and used for this test. Nominal concentrations are reported as milligrams

of test compound per liter of dilution water (mg/L). The chemical used in
this test was obtained from John Roberts, at Monsanto's Greenwood, S.C. pro-
duction facility. All raw data pertaining to this study is contained in Ap-
Pendix I and Monsanto notebook page 2033500. The test chemical, hexamethylene-
diamine. was recefuvad in 2 €00 m1, nalgens jar in good condition on 10 Aprii
1984. The chemical has been labeled and lo ged in Monsanto notebook on page
2764501 and is stored in the Environmental Assessment Group chemical storage
cabinet. The test was started and finished on 11 April and 13 April, 1984.

The static toxicity test was conducted in 250 milliliter (mL) beakers which
contained 200 mL of test solution. The dilution water used in this study was
well water from St. Peters, Missouri. For each test concentration, the ap-
propriate amount of the test compound was pipetted into 1000 mL of dilution
water and shaken vigorously for | minute. This solution was then divided
into four 200 ml. aliquots in four beakers to provide appropriate replication.
The remaining 400 mL were used for O-hour DO, pH, alkalinity and hardness de-:
terminations A control, consisting of the same dilution water and conditions
but with no test compound was established. No solvent was necessary as the
test chemical is water soluble.
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Nominal test concentrations we.e selected based on a rangefinding test (Appen-
dix I). A1l test vessels we room temperature. Test solutions
were not aerated during . Five daphnids were randomly assigned to each
test vessel within 30 minutes after the compound was added for a total of 20
daphnids per concentration.

PH alkalinity and hard-
at the initiation and
low and control test
er (SOP #EAS-80-S0P-007) .
conducted according to
and Wastewater” (1979), (Sors
e I is contained on notebook

Test concentrations and corresponding percent mortality data derived from de-
finitive tests were used to calculate the 48-hour median effect concentration,
EC50, and 95% confidence intervals. The EC50 is defited as the calculated
nominal concentration of the test compound in dilution water which causes 50%
immobi 1ization ir the test animal population at the stated exposure interval.

In tests where the highest percentage was > 65 percent, the computer program
of Stephen (1978) which calculates an EC50 by three methods, binomial, moving
average, and probit analysis, was used (Stephen, 1976). For tests -in which
the mortality did not exceed 50 percent, the EC50 is reported as greater than
the highest test concentration. If the highest Percentage kill was >50 <5
percent, the EC50 is estimated by the program of Stephen and is reported as
an estimate.

RESULTS

Ouring the 48-hour toxicity test with hexamethylenediénﬁne, the pH and dis-
solved oxygen ranged from 7.6 to 8.8 and 8.6 to 9.0 mg/L, respectively (Table
2 and Appendix I). The average temperature was 20.0°C. and the alkalinity and
hardness ranged from 204 to 234 mg/L and 208 to 234 mg/L. A summary of the
percent {mmobilization during thic test is presented in Table 3. The 24 and
48 hour Lc50 values were 80 mg/1 an 50 mg/1, respectively (Table 4),

QUALITY ASSURANCE

A1l aspects of this study meet the recommended
as specified in Grueber and Adams (1980).

were used in this study. Good laboratory procedu
in the Monsanto Research Corporation Good Laborat
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: Jmu l. Averlgn water quality chancturistics of
. the dflution (well; water. -

Alkalinity (mg/1 CacOy)
Hardness (mg/1 CaC0,)
pH (wedian)

Aluminum (mg/1 A1)
Ammonia-taotal (mg/1 N)
Mmonia-unionized (mg/1 NH,)
Antimony (mg/1 $b)
Barium (mg/1 B)
Beryllium (mg/1 Be)
Cadwium (mg/1 Cd)
Calcium (mg/1 Ca)
Chloride (mg/1 C17)
Chromium (mg/1 Cr)
Cobalt (mg/1 Co)
Copper (mg/1 Cu)
Fluoride (mg/1 F~)
Iron (mg/1 Fe)

Lead (mg/1 Pb)
Magnesium (mg/1 Mg)
Manganese (mg/1 Mn)
Molybdenum (mg/1 Mo)




Characteristic

Nickel (mg/1 Ni)
Phosphorus (mg/1 p)
Silicon (mg/1 si1)
Stiver (mg/1 Ag)
Sodium (mg/1 Na)
Sulfate (mg/1 s0,~)
Strontium (mg/1 Sr)

Tin (mg/1 sn) .
Titanium (mg/1 T1)

Total Organochlorine (ug/1)
Tetal Organophosphorys (ug/1)
Vanadiun (mg/1 v)

Zinc (mg/1 Zn)
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*115515;’2;'Ttiipiéituiag’bisscivgi"bkigéifééhéadt}ations. pH, Alkalinity,
' and Hardness Measurements Taken During the 48-Hour Acute Test
- With-Hexamethylenediamine -and Daphnia magna.
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Table 3. Concentrations tested and corresponding percent immobi lization
of Daphnia magna exposed to hexmthylenedhuine.

Nominal )
Concentration Percent Immobi liation for “ombinded Replicates
(mg/1) 4 Hours 48 Hours

Control

3.5
7

11

18

32

53

88
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Table 4. Acute toxicity of

hexmthy‘lenednuim. to vapania magna.

No Effect
Concentration at

49 Hours (m[Ll
k v

50
(44-56)
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APPENDIX I
-Raw Data-




T W3

AN 4
* INIT 3M30T M09 W3ddh

W17 343014800 ¥3M01

+ S———

N

M 92

o1 /o

E[TE 97|53

I'b|s¢ oL

00/ | *u0 00\ | "N0d

» N39AX0 GIANSSia

() "0 w3 sy SINNEWISY WIINIHD

AR :SINne)

$°2409 40 ‘o8 Ql "I IN0I/STINY 20 on NuOﬂ 3704 S-S.Sn 1531 auﬂ g.!» YNIVINDD 1S31

B TH

awcu.-n-tnsc 04

, , ,, " VIS WoISANG AT TP o7 b uw T PRI : Wi 1531

e.!a 1531 12 , VN1 :n V Y Swlewd wrg¥o) ssanoses 15
2 @133u10 AdL) yp¥io §T :00m 153 uw ‘a4wvis 1531 uvo 7Y [ 24531 30 341

‘O L¥043y S3W313S WINRNONIANI TN




—

Valyol [y~

I ECENR]
e | /| B[
FLTITEPTEN §Y In1VA 34075

TIAI 133443
> —::3 IN3014007 ¥3ddN

214 [ B b e | TR QB ) LIWI 33H30T4N0D ¥IAOT
7 ™ s N .

dle| Tief are
kA hl: . . sn\\
4 . L

“dd w

%
¢
IS 93 %' $8 43 & p2dp or
. oF &) € 5 |°F ve
7L|88lo'b|t 2|88 . >
W oeo) 98 <1 I A T w0 0/ _ (ST ) ETT T
wdd NIDAKO GIAT0SSIQ :

"N0D KV LV SINBGWISYIN WIINIH) IN
S 1531

: h - TP o 3 SO po (GwpnS TUD :SINIMO)

VI 4+ L tw0d 40 tON OF 1 M02/SIVMINY 40 "ON i .OI.NM”HS.-; S-S..omﬁ 1531 ° gn mg u_.-:g YINIVLINDD 1S3L
(2 £85I 7957097 0o/ OQ7 0 wo1s
lﬂp! . . L :QIYILSINIHGY W40
, .s ,Eeo S2VIS WISANG AL 774501 0333w 31w 10ShILE  dBIV :on 107 N WML 131
:Q3IWVIS 1531 3wy VAV s 3 LS ey N 1$31924$ 1531
\iz LETREFTT Adé] \3@ 97 03043 1538 Vo Ad4] ymip }g iaawvis 1531 uve k- : 11S31 40 3daL

"ON 140434 SINIIIS TVINIMNOWIANI DTN




i
i

' Eg:nnu gggnuuuuuunt numvumznxunxnnuana_nnnn.mw*

e SOLVENT NAME ¢
LA - MAGNA - HEX&HETHYLENiDIAhINE - NGNE INT) g‘;?EGENFUSS a5

'tx#m uu.,xnu: T T,
N 3 , it L geﬁ?""""ﬁfﬁ"f*f"""
| | FRD DEA

R
65 3

000’000”‘

2
A

SET DCES NOT MEET THE CRITER: . SHED By
3 2N LUETHODS FOR TOXICITY TEST uUrTh - SHED BY THE

USE NO PERCENT DEAD IS GFEATER THAN 65 PERCENT.
THE BINOMIAL TEST SHONS THAT 6] AND ~INFINITY CAN BZ
SED AS ETATISTICALLY SOUND CONSERVIATIVE 9

R’
NFIDENGE | IMITS THE ACTUAL CONET. o '
assocmﬂ-:n WITH THESECE LINITS 1S 97.999g » -NCE, LEVE!

AN APPROXIMATE LCSO FOR THIS SET oF paTa vSW.QA/a(>

WHEN THERE ARE LESS THAN TWO _CONCS. AT MﬁICi VHE X

DEAD IS BETWEEN 0 A 100 NEI‘HER THE MOUING Ay NOR THE

PRDBIT METHOD CaAN ANY 8TATISTICA'° SOUND RE=UL T3
l*t3tl*llllttltltt!l**#ttttttt*#t#ttﬁl!*t#!t!tttK*x*t‘**?tt!tttt!ttﬁtttttttltti

WOULD YOU LIKE A PRINT OUT (YES=1,NO=0)
*I**tlt!!‘lt*t%g*!!*ltl!*l*!!!*ti*!!t*#*!*!t#t*?t*t*ttt8*&#‘*!:*!***#*3!*!*3!;

PECIE
TYPE CHEMICAL SOLVENT NAME CINT) DATE
DAPHNIA  MAGNANONE S ZIEGENFUSS 25 APRIL 1984

3333'33*ltttlt!‘*‘l!!*#t*tlt*t*!*!*t!!#&‘-2!83#!8*#!**'***&**43**#**t!tlt*
CONC Egpgggn Ng BER ERCENT N

) 8"

& MO
i)
NN N
oooac
ODRDOLVIED
m!gf%‘
. g'“,

SHOWS T _36 109 CAN BE
ALE? SOEND CONSERVATIV‘ 7%

SINCE THE ACT! CONFTDENCE . EVEL
ESE LIMITS IS 59 2979 x.

-CHO
;Oﬂ—l

AN APPROXIMATE LCSO0 FOR THIS EET COF 2ATA IS S7.4707

§;x;--‘-RESU “ALCULATED USING “WE MOVIL.G AUERQ»L MET H

CONFID
g 7?9-.-.- 62 ss 3y -,( 48 .so
{ 3 a ?4737! 49 8:03

NO _CONVERGENCE IN 23 T ERATIONS. THE PROB%ITHE D

WITH THIS SET O
;gggggk;tgltgtztgg* ggg*t!*!*t*t**!tttl!!!!k*ﬁmak#!3‘!**!Xi?!*!*t**t*!‘*tll*t!*

WUULD YOU LIKE A FRINT OUT (YES=4 ,NO=0)?




Determination of the Density
of Hexamethylene diamine (HMD)

As this chemical 1s a liquid, the density of this compound had to be
determined in order to express the nominal concentrations in terms of
mg/1 (as opposed to ul/1.) This information could not b~ located in
the standard references (CRC and Merch's Index), so the weight of 20.0
ml of the chemical was deternined to calculate the density.

mass of beaker + 20 ml HMD = 44.87265 g
mass of beaker = 27.30534
mass of HMD (20.0 m}) = 17.56731 g

]7.55;3] 1 . |.g78 g/m) = density

This density value was used to convert all concentration values in this
report (LC50's, nominal concentrations, no effect concentration) to
mg/1 values. .






