A
P
of
T

N7 T AxNn(C=4~12Y AL 7+ BE (Na, K, Li) [~ Zidudsirxn
FUBAY LA (HBRYHEES K-1520) W TRBEM] ORMAEMCLIORERS

(RRBRES : 21520)




21520

B 8 &
MEEA LEHEABFTHRE
NEKEERF
HREEH BEEEY
HREBEOKEE PRe—T7 a3 P AFL(C=4~12) AN 7 + 8 (Na, K, Li) [~A 71

AuFdrEr L ALK B A (BERHERES K- 1520) o TR
BiE] OoBAEMII LI oRERAR

R EF 21520

LERBRE., (FRIEFDECRIRBRUCEBELFDEACELIFELOREDCKRE
EETEDIZHNEIFIRETA2HBRRBERICBTSETE) (RREFET, BEFH229
. 59EFMME5S . BEMS9EIAIIA, FHR124EIB1A&KE) KU T0ECD Principles of
Good Laboratory Practice] (November 26, 1997) i - TEE L LD T,

I AERBEBNAET—VEAEHRIIEABRLTEY  RBRT - IBFHTHLEZ &
PHABLIVWET,

2000 =/ gl

oy |



21520

EHRERAESE

BRI A k5% B ¥ i BT 7L R

AN KE R
ABEHEE EAEEES
XBOEE =007 VFENC=4~12) 27+ > BEHE Na, K, Li) [RI7I
. Foxo v ANTIEN) L (HBEWEES K-15200 2 TH

RER: OMEHICIDMERAR

ABRES 21520

FRRRIZUAEAMEYE AR ARLTEROEEARERMNEERUVER
AEBLTED, BEEXREREZIT>ERAE. AN KCEREREARCEEEREICREZ
fro =AML TR TF,

BEEXIEREAT EEXIIERH &0 (FEBRELEE) &H CEERHNE)
® R OB B m S 20004 7 A3 8 [2000% 7831 H|00% 1A3E
2000 £ 8 7 25 A | 2000 & 8 A 29 H | 2000 & 8 A 29 B
2000 46 11 A 1 H |2000F 11 H 1B [2000411LA IH
A B EMKK (20004 8H TH 204 8K TH[200% 8A 9H
20004 8 A2 H 20004 9A 70 |200% 98 8H
7
7
1

(2000 % 9 A 4 H 20004 9H 20004 98 84
2000 % 98 5 H 2000 % 95 20004 9H 8 A
EF—-FRUBKHEGE 2000 4 11 A 1 H | 2000 € 11 H 20004E 11 B | A

O || |o ;oo {m|m

AERBEER. HROAFENSERBICEBINTED. AEMEHRGTER CIRERETRIZ
B, D, EF—FEERICRBLTWAZ 2 FALET,

20cc4E (IR IR




-

* 2]

RBREES

A B R

HABREM

;A R B

®WAGLP

AR HRE

HREBORE

RBRERE

mRELEEOARA

-3 #)

R HE

CIEM R

. RERBROERK

. RBREHORR

CHR R

. 1A e

/e

. RBAROBRHEMECES T REILE L EDhIRERER

21520

15

15

15

17



HRBEEE

RN B

AR AWK

m RMGLP

(1)

(2)

HA—7aa T Ax A (C4~12) A/ 7 4+ B (Na, K, Li) [~
Atz ALK Y A (HRHDHEHES K-1520) &
THRBER] OREMIILOINHEERR

BHEEE
(T100-8901) HE#HMTFRBAXBRE—TEIELZ

HHEA (L EFMBFEEE ABKIEH
(T830-0023) AR AEXTFRE 19-14

K-15200 M4 it L A 0B OBEIZSVWTHREES.

R FHESCRIMROFEIIOVWT) (REXHSE, X
REE6155 ., 49K/ EI925, WR49ETAIZA) WHRET D (A
BWEZEBILPHHEOSHERR) R U T0ECD Guideline for
Testing of Chemicals | {Z F ® A "Ready Biodegradability:
Modified MITI Test (1) (Guideline 301C, July 17, 1992)7{Z
L,

¥4 EGLP

(B EYE R IABRRUBELLEFDECELIFESRD
BEORBZES2EHIMTEIRIHAETHIXRBERICBET 24
H, (RREE39E. KRPo2es, 50EFHESE. HN5943H
310, EREIZE3RIBHE) *EA L.

OECD-GL.P
TOECD Principles of Good Laboratory Practice] {November
26, 1997) @A L.



21520

O I

® B M 5 H 20008 7H31H
% W B % BH 20004 8H TH
£ B # T B 20004 9A 4R
®oBm ¥ T A 20004E118 1M

HREBORE

(L BBy HE
HRYRAEREARBICANERE, RERTFL D DMM, AEKESE

FARBHREEICRET S,

(2) AF—¥%, HE%
F—% RRIHAEBE. 7S, FOMMELEHERELREASES L0, R
BREHEIPLBRERZIDLIETOHME, AFXFEFEHRETEIZIREYT S,

ABRRKESE
MR OB O£ O#F
FiE HEBRE B
A OB OB 5 F
EHAEREERES
BEREEFOKE

2000 %/ 5/ &




21520

MO FHRE

Jm 7 BT F L (C=4~12) 2 7 4 B (Na, K, Li) [~ 7ntadt s iR
ARVESIY DA (HBRHERES K-1520) (CCRBREN] oA L oEER
5%

R KW

) HBEDERE 100mg/L

(2) EMHFERBE 30mg/L (MEHEBREL LT)
3 % B B = 300mL

(1) BRBRBEERIBRE 25+1°C

(5) HREBEFERBM 280 A

BIE B G i

(1) HEABREHBREUTEBCLAAWILFMNBRRERE (BoD) O8IF
(2) HBRESHE (TOC) KLBTFERRFOSH
3) BEWEKIsav T 74— —HEOFHE (LC-MS) L LE2ERHDEO G

R _
(1) BODIC XL 24 /& 0%, 0%, 1% ER 0%
(2) TOCIZ K B MR & 8%, 4%, 4%  EH 6%
(3} LC-MSIC & &4y fgSE 8%, 0%, 0% T8 3%
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1.2 MEXH

2T CeF17K03S
HFE 538. 22
1.3 AFR., BREAEU DT v hEEY
o A = x NN

(2) & & A NATNAOE T T ANE A T A
3) mv bEF A376268

*1 AFEBRSEHCLA.

1.4 #fi i
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WHRYEIIMEL100%L LTRY -1,
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RN BEE (b EFLER ) BENLEE (KHEEBE)
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2.5 BEHRTER
EMHFEROEERMREBA#HT LD, BEP, LIBECABRCEREROXE
RREAZBRT AL LI, WTAMSERATVWLZ L, pH, RERUVBEEZRRER
ErflEL., FREE ( [HFREEPRESLFIRROFIECS VT 2R) OR
ERNTHAEZ LE2RALL, TOBERAET—FLLTRELE, BHBREOLEY
MREEEFERSELRAVTHEL E¥0R2VW I L2BB L LTHABICHLE,

2.6 EMBFEROEHEOAREUMEFABRLA
(1) EHEBROEHED AR
BEEHELRAVTENSRERAEGICEEESL SRR L,

(2) FEHEREHRRKB 20004 7TH17H

3. pEERRBROER

3.1 MBROERH

(1) FEHRFRORBHEAREONE
FEHEROFMEBELRETAEDHIC. CEADEHBELHE L,

W EFBE TTHPERRBFHE, MBYH) (JIS K 0102-1998 @
14.1) 12 L TiF- 1,

MEEKR 20004 8H 78

W oE R EMHFHREOBRBYEEREIL4500m/LTH - 1,

(2) ERrREoRAN
[Tk RABRFE, £HCFNBTHEER) (JIS K 0102-1998 @ 21.)
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(3) ZEYMY
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REREBICAMERE [300nLh SEMFRFBMKE (2.00mL) 2ZELJ|IW
Rl AR, R EREXNI00mg/LIE LR BERDEYEFOHF XY
AT30mg B ERICIIAD ED | WML TpHERE L =,

() WBRR+T=Y ) F (1@, RBER0])
ABRERICEBEREE (20mLrLREMEFERBNER (2.00ml) ZELE W
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() HR7 I 7% (18, RpEle))
ARBRABRICEHIEERL [300nl» LIEHERENEE (2.00mL) £ L5\

&l #Ahl,

(2) EHBEROEMR
B), (R (D ORBRBEIL2. OFX G THBMLABHBEREL2REDEERE - L
T30mg/LIZ2 D L D iIcBERELE,
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5117 — 2 =&

ERAMP, ARBEORNAZHAIRBEZ L, T, KEBOEDHRRELE

TERARL~,

(2) £ FHBRFEERE (BOD) OHE
HEAMP RBREOBDO B BRI T —FOBEEBETABRKEL TH
Tk, ¥, FRNEFIEARELS&LE,




215620

3.5 MEBHOOH
HEWMHATE, XBREFETCRELTWIBETAERELAUVEEDEIC 20 TH
WL, B, (K+EHERPE) ZFRC (FR+ERDE) FORRBREOpHEZ R E

L7,

3.5.1 RERHOFTAHE
MRS EMMETE, (K+EBRDHEH) . (FRHEBYR) REWEE
T RORBEIIOWTLU RO 7 — A X — A Eo TRITAEBBELITO.
BHEABIKRE (DOC) 2T AHALHOSEBBRIESNE (TOC) ABE L, R
WEEZSNTH-00FEREI o~ v 777 40— —HEHWHE (LC-MS) 3 &
L,

T a—AF— A
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s E 0ml (A RAEANy k)
< EO4EE (1000Xg, 1047 F)

Rk
—
) Imb {F—A Ly k)
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3.5.2 EEEOH

(1) 2FBRESWECLIBEERRBOON

HINBE T CHBLNAETICREII>WNWT, TROTESRMGICESEDICE 7
WL,

RRIEODICEEIL, 2HBREHNOT—FNBEBICLY . TOCHEERHE
20.0mgC/LOE— 7 EHAAE L TREREBREL. TOCRHODOCEHE L TR
¥i- (Table-28M) ., ok, TOCEBEBRIIZ FNVEBARIY 74 (ROLME
TN %8 ABEHS) ZHNKCEHL THNLE,

ER FIREEIXDOCEEEL Omgl/LE L,

kM
] %= SRR EH
Bt BERr . TOC-50004
TC B K 680°C
b B 150mL/min
53 A & 33ul
& i3 vy 5
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(2) MEBRE /v b 77 4 ——BEOWHECLIERDEODH
MUBEEIT > THBLNELCMSREHC2WT, TREOEREHICE S HEY
BESW LI, LC-USHREBTOBRRDHEOBRIE L. BRDEVRMEEREAH TS
D@, AU b7 FAETELAZEHREKIC. Opg/LO Y — 7 DRI
ELC-MSEB OV — 7 DRERBE FH&E L., LLHFHE L TRHE (Table-3, Fig.
IBR)
E— 7 EMOERTRIZ., /A XL A2 EELTI000 (HFBRYEEF0. 29
pg/L) &L,

(a) ERZRM
H 2 Bk o b7 —HRHHEH
EEdEE s RS2
74— F— XA 2690
HEDHH T —F—ZXB M

mEEE s e b 7T 7 &M

b Z An L-column 0DS
15cmX 1. 5mmI.D. A7 LAY
H T LIRE 40°C
23 Bt " A(60%) : 7R h= R U
B{40%) : Smmocl /LEEBR S -n-TFNT I v
o = 0. 15mL/min
T A B 10uL
VAR I s
A & ik & Ty rEATL—
BH A A AL Ay
o — v EHB FE 47V
A4 & RiEE 120°C

AT AR & 300°C
s AR & 350L/hr
ME A F m/z 499
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{b) BHEFROWHN
SHBABFPORBRYDERELRDOILOOEERECRBMIK D LD (01T
=,
FEBRMWE100mgx ERIZIEMND L0, 25 /L H L T1000mg/LO R
MEBHEYFERLE, ThEHEKRTHR LTI Opg/LORBEE L LT,

(c) BMERDIERK
(b)) DEMBBEOFR & FHRIZ L T2.50, 5. 00X TR0 Opg/LOTEHEBEH R
B, Zhok(@DEREGELE-TEHWL. BoNEFhFhD~v RS
Qv F I ALOE - HMEBECIOVREBBEER LI (Fig.288) .
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3.6 pEEOEH
HRODEOSMERITECRANESEEHL.AEALUTLIY Z HE D TEMRM
THzRLE,

(1) BODIZ & % R i%
BOD - B

SEEE (%) = Tops X 100

BOD . (5R+EBRDH) Ro4AWILEHNBRRERL
(MEHE) (mg)

B : BRI RO4AYILFHREFERER
(BEfE) (mg)

TOD* © #HERBHEIPIT2NMIEINT-HBSIILELAND

BROBERERE FHHEME  (ne)

x5 HORF100%& LTHE LA,

(2) TOCIZ £ B3R
DOCw — DOCs

SREE (%) = — Doce X 100

Docs . (FRABEYH) [P IEFHRREORBE
(H1EHE) (mgl)

DoCw  : (K+-EBEYHH) RBTIBEEFEBEXEOREER

(BEME) (mgl)

(3) LC-MSIc X 24t E

TREE (%) = ﬂ——s_wi- X 100

Ss D (FRA+ERYE) R EoREE
(JEm) (mg)

Sw : (K+EBRHE) RLBT2EBRDEORER

(BIEHE) (mg)

3.7 BEORE W
HEORSHFIX. JIS 7 8401 : 1999 HEAIBIZ - 7=,
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4. RBEHORER
BODD L RB T =Y O TA RV MMABOOBREIETNFNTARUERTH D =
Yt RRBORBREENRES THE L2 MA L (Table-1, Fig. 1BH) |
5. RBRAEOEEANCEEBLRIFLALLEDRIREER

YZER Mo,

6. ® B # B

6.1 REWORHRR
RBHEORRIITREDEBY ThHoT.

M OB OE * i pH
(K +#89H) | SR EIEME L, [2] 6.4
355 28 B 42 e
B 1.0
(GG HBYE) R | SBRDERIERH L, (4] 7.0
(5 7.0
(& +#%2HE) [ ABH LR o, 2] 8.2
5% 4 T B - e
ERUAORBHIIRD O | B8] 7.3
(B5R+#RYE) & |-, 4 7.3
EREOEBIREBEOONALEL T, G 7.3
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2HEOGWERITREOCLED ThHhoT,
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ke (B + RRHH) 7
" Baa | Table Fig
[2) (4] (5]

BOD*® ng 0 0 0 0.1 13.8 1 1
DOCHE E & B mgC 5, 2 4.8 5.0 5.0 5.4 ; ~
[OF: £/ % 97 89 93 93 —

HRYETRE | mg 293 27.0 29.4 29,5 30
BRUCERER 3 3

(LC-MS) % 98 90 98 98 —

* (BRI ERPE) Rz, BRI 7 ROE *Z L3I VWTETRLE,
6.3 MK

BEHEONEERITROLBY THhoTr,

s . (%)
Table
(4] EOH
BODI- L AR 0 0 1 0 1
TOCiZ & A #ER 8 4 4 6 2
LC-MSIC X B & B 8 0 0 3 3
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2HERES - 11EBR
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. 12EBR
7— Y xEBRARAGEKET . BERENR FTIR-8200PC
XU A o AR RSB BP301S
Wby 7 AHB  BP210S
pHEt D KHEEFLER HM-50G
L5y BB . BENERY CST-060LF

7.2 ATICHEALERE
A B ) —ib D FAXRERT XMW HPLC AT
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Fig.1 Chart of BOD
Test No. 21520 ( Test substance f(-/;:zc: )
Apparatus ........................... No. CM-19
Cultivating conditions: Reggular conditios
Concentration
Test substance - - - 100 (mg/€)
Reference substance( aniline ) 100 (mg/0)
Activated sludge - - - 30 0@/@
Temperature ....................... 25 i 1 C
Duration - - e e 28days(Aug.7~Sep.4,2000)

Note: pegular test

B OD (mg)
Vessel Sample description
no. 7thday | 14thday | 21stday | 28thday
1 Sludge + Aniline 68.5 80.1 80.8 81.5
@ Water + Test substance 0.0 0.0 0.0 0.0
@] |Sludge + Test substance 2.0 3.3 3.8 4.3
4 Sludge + Test substance 2.2 3.4 3.8 4.8
5l Sludge + Test substance 2.7 4.0 4.4 5.3
6 | Control blank [B] 1.5 3.2 3.7 5.2
100+
o R0 _El:}
E
-
=]
g
= 80~
5
=4
S
& 40
=
2
8
=
20
‘‘‘‘‘‘‘ R e A T S R R R T e S "[5] (3 @ 3]
0 AT T T T e e e e e —
T T ] T T T 1 I 1 T T T T T T T I | i T T T I ! T 1 T T
T 14 21 28

Cultivation Time ( 0~28thday)
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Title

Biodegradation test of Salt (Na,K,Li) of perfluoroalkyl (C=4-12) sulfonic acid [This
test was performed using Perfluorooctane sulfonic acid, potassium sait(Test substance
number K-1520)] by microorganism

Sponsor

Ministry of International Trade and Industryl
1-3-1 Kasunigaseki,Chiyoda-ku,Tokyo 100-8901,Japan

Testing facility

Kurume Laboratory
Chemicals Evaluation and Research Institute, Japan
19-14 Chuomachi, Kurume, Fukuoka 830-0023, Japan

Objective

This test was performed to evaluate the biodegradability of K-1520 by microorganisms.

Test method

This test was conducted according to the "Method for Testing the Biodegradability of
Chemical Substances by Microorganisms" stipulated in the "Testing Methods for New
Chemical Substances" (July 13, 1974, Kanpogyo No.5, Planning and Coordination Bureau,
Environment Agency, Yakuhatu No.615, Pharmacentical Affairs Bureau, Ministry of Health
and Welfare, and 49 Kikyoku No.392, Basic Industries Burecau, Ministry of International
Trade and Industry, Japan). This test method is essentially the same as that in the OECD
Guideline for Testing of Chemicals "Ready Biodegradability: Modified MITI Test (I)
(Guideline 301G, July 17, 1592)".
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Applied GLP

(1) Chemical GLP

This test complied with "Basic standards to be observed by testing facilities in
conducting tests stipulated in article 4 of the Order Prescribing Those Items of the
Test Relating to the New Chemical Substances and Study on Harmful Effects of
Designated Chemical Substances (hereafter referred to as "GLP standards")" (March
31, 1984, Revised November 18, 1988, Kanpogyo No.39, Planning and Coordination
Bureau, Environment Agency, Yakuhatu No0.229, Pharmaceutical Affairs Bureau,
Ministry of Health and Welfare, and 59 Kikyoku No.85, Basic Industries Bureau,
Ministry of International Trade and Industry, Japan).

(2) OECD-GLP
This test complied with "OECD Principles of Good Laboratory Practice"

(November 26, 1997).

Test schedule
Start of test July 31, 2000
Start of cultivation with activated sludge August 7, 2000
Termination of cultivation with activated sludge September 4, 2000
End of test November 1, 2000

Storage of test substance, raw data, etc.

(1) Test substance
About 5 g of the substance is sealed in a store vessel and stored in a storage room

in this laboratory while it is kept stable.

(2) Raw data and materials, etc. _
Raw data, the protocol, the direction by the sponsor, necessary materials and the
copy of the final report are stored in a storage room in this laboratory until it receives
a notice from a sponsor after the end of the test.



Personnel
Study director

Test operators

Staff for cultivation of activated sludge

Preparation of final report

Study director Date

Signature
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November 1, 2000

Signed in original
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SUMMARY

Title

Biodegradation test of Salt (Na,K,Li) of perfluoroalkyl (C=4-12) sulfonic acid
[This test was performed using Perfluorooctane sulfonic acid, potassium salt (Test

substance number K-1520)] by microorganism

Conditions of cultivation
(1) Concentration of test substance 100 mg/L
(2) Concentration of activated sludge 30 mg/L
(as the concentration of suspended solid)
(3) Volume of test solution 300 mL
(4) Cultivation temperature 25:1C
(5) Cultivation duration 28 days
Measurement and analysis

(1) Measurement of biochemical oxygen demand (BOD) by means of a closed system

oxygen consumption measuring apparatus
(2) Determination of dissolved organic carbon by means of a total organic carbon analysis

(TOC)
(3) Determination of test substance by means of liquid chromatography-mass spectrometry
(LC-MS)
Results
(1) Percentage biodegradation by BOD 0 %, 0 %, 1% average 0%
(2) Percentage biodegradation by TOC 8%, 4 %, 4% average 6%
(3) Percentage biodegradation by LC-MS 8 %, 0%, 0% average 3%
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1. Test substance
In this report, K-1520 has the following chemical name, etc,
1.1 Chemical name™ Perfluorooctane sulfonic acid, potassium salt

1.2  Chemical structure, etc. '

Structural formula

CFa_(CFz)G—CFstSK
Molecular formula CsF17KOsS
Molecular weight 538.22

“1. information suppticd by N

1.3 Manufacturer and lot number |

(1) Manufactorer ]

(2) Name Perfluorooctane sulfonic acid, potassium salt
(3) Lot number A37626B
1.4 Purity”
Test substance 100.3 % (Mixture of isomers)

The test substance was treated as 100 % in purity,

1.5 Confirmation of test substance
Infrared and mass specira of the test substance were confirmed to be identical (see
Fig.4 and Fig.5).

1.6 Storage and stability

(1) Storage condition
Cold storage place.

(2) Stability
The test substance was stable under the storage conditions, as shown by the
finding that IR spectra of the test substance before the start and after the termination
of the cultivation were identical (see Fig.4),

-5-
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2. Activated sludge

2.1

2.2

23

Sludge sampling sites and date

(1) Sampling sites
On-site sludge sampling was carried out at the following 10 locations in Japan.

Fushikogawa city sewage plant (Sapporo-shi, Hokkaido)
Kashima industrial sewage plant (Kashima-gun, Ibaragi)
Nakahama city sewage plant (Osaka-shi, Osaka)

Ochiai city sewage plant (Shinjuku-ku, Tokyo)
Kitakami River (Ishinomaki-shi, Miyagi)

Shinano River (Nishikanbara-gun, Niigata)

Yoshino River (Tokushima-shi, Tokushima)

Lake Biwa (Otsu-shi, Shiga)

Hiroshima Bay (Hiroshima-shi, Hiroshima)

Dookai Bay (Kitakyushu-shi, Fukuoka)

(2) Date June, 2000
Sludge sampling

(1) City sewage
Return sludge from sewage plants were collected,

{2) Rivers, lake and sea
Surface water and surface soil which was in contact with the atmosphere were

collected.

Preparation of activated sludge

Activated sludge was prepared as follows to maintain its uniformity.

The filtrate (5 L) of the supernatant of the activated sludge™ cultivated about for 3
months was mixed with the mixed filtrate (5 L) of the supernatant of a sludge collected
newly at each location. The mixed filtrate (10 L) was aerated " after the pH value of the
mixture was adjusted to 7.0<1.0.

*2  The activated sludge cuitivated the mixed filtrate (10 L) of the supernatant of sludge
collected at the ten locations.

*3 Prefiltered open air was used.
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2.4 Cultivation

25

2.6

Roughly 30 minutes after ceasing aeration of the sludge mixture, supernatant
corresponding to about 1/3 of the whole volume was removed. Dechlorinated water
was added to the remaining portion so that the total volume reached 10 L.  This mixture
was aerated, and then a predetermined amount of synthetic sewage * was added to the
mixture so that the concentration of the synthetic sewage was 0.1 wt% in the volume of
dechlorinated water added. This procedure was repeated once every day. Cultivation
was carried out at 25+2°C.

*4 Synthetic sewage
Glucose, peptone and potassium dihydrogenphosphate were dissolved in
dechlorinated water to obtain 50 g/L of the solution for each component. The pH
of the solution was adjusted to 7.0 £ 1.0 with sodium hydroxide.

Control and use

During cultivation, the appearance of the supernatant, sedimentation of the sludge,
formation of flock, pH, dissolved oxygen concentration in the solution and temperature
were checked to maintain a normal state of sludge. It was confirmed that these were
within the scope of the control standard stipulated in the “Testing Methods for New
Chemical Substances”. Microflora in the activated sludge was microscopically
observed and sludge with no abnormal symptoms is used for the test.

Inspection of activity and date of initiation of use of activated sludge

(1) Inspection of activity
Activity of the sludge was assessed using a reference substance,
(2) Date of initiation of use July 17, 2000
7.
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3. Performance of biodegradation test
3.1 Preparations for test

(1) Measurement of concentration of suspended solid
The concentration of suspended solid was measured to determine the amount of

activated sludge to add.

Method In accordance with Japanese Industrial Standards (JIS) K

0102-1998-14.1

Date August 7, 2000

Result Concentration of suspended solid in the activated sludge was 4500
mg/L.

(2) Preparation of basal culture medium
Each 3 mL of solutions A, B, C and D, which are prescribed in JIS K
0102-1998-21, were made up to 1000 mL with purified water (Takasugi Seiyaku Co.,
Lid.), and then the pH of this solution was adjusted to 7.0.

(3) Reference substance
Aniline (reagent grade, Showa Chemicals Inc. Lot No. SL-2927G) was used as

a reference substance to confirm that the sludge is sufficiently active.
The pass level was that the percentage biodegradation of aniline calculated from
the BOD value after 7 and 14 days were 40 % or over and 65 % or over, respectively.
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3.2 Preparation of test solutions
The following test solutions were prepared and cultured under the conditions

described in 3.3.

(1) Addition of test substance or aniline
(2) Test solution (water + test substance) (n=1, Vessel No.2)
In one test vessel, 30 mg of test substance was accurately weighed and
added to 300 mL of purified water, so that the concentration of the test substance

reached 100 mg/I.

(b) Test solution (studge + test substance) (n=3, Vessel No.3, 4 and 5)

In each test vessel, 30 mg of test substance was accurately weighed and
added to the basal culture medium [the volume was less than 300 mL by the
volume of activated sludge (2.00 mL) inoculated] so that the concentration of the
test substance reached 100 mg/L.

(c) Test solution (sludge + aniline} (n=1, Vessel No.1)
In one test vessel, 29.5 4L [30.0 mg = 29.5 4L x 1.022 g/em?® (density)] of
aniline was added into the basal culture medium [the volume was less than 300
mL by the volume of activated sludge (2.00 mL) inoculated], so that the
concentration reached 100 mg/L.

(d) Test solution (control blank) (n=1, Vessel No.6)
In one test vessel, nothing was added to the basal culture medium [the
volume was less than 300 mL by the volume of activated sludge (2.00 mL)

inoculated].

(2) Inoculation of activated sludge
The activated sludge cultivated under the conditions described in 3 was added
to each test vessel, {b), (¢) and (d), so that the concentration of the suspended solid

reached 30 mg/L.
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Instruments and conditions of cultivation

(1) Instruments for cuitivation

Closed system oxygen consumption measuring apparatus
(Coulometer:  Ohkura Electric Co., Ltd.)
(Data sampler :  Asahi Techneion Co., Ltd.)

Vessel 300 mL in volume

Absorbent for carbon dioxide
Soda lime No.1 (for absorption of carbon dioxide,

Wakoe Pure Chemical Industries, Ltd.)

(2) Conditions of cultivation
Cultivation temperature ~ 25+1C

Cultivation duration 28 days
Stirring method Each test solution is stirred by a magnetic stirrer.
(3) Room Apparatus room No.511

Observation and measurement of test conditions

(1) Observation of test solution
The appearance of the test solution was observed periodically and conditions of
the instruments were checked properly.

(2) Measurement of biochemical oxygen demand (BOD)
During the test period, the change in BOD of the test solutions was measured
by autorecording using a data sampler. Cultivation temperature was measured and
recorded once a day.

-10 -
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3.5 Analysis of test solution
After the termination of the cultivation, dissolved organic carbon and the test

substance in the test solutions were determined. The pH of the test solution (water +
test substance) and the test solutions (sludge + test substance) was measured.

3.5.1 Pretreatment of test solutions for analysis
After the termination of the cultivation, the test solution (water + test substance),
the test solutions (sludge + test substance) and the test solution (control blank) were
pretreated for total organic carbon (TOC) analysis and liquid chromatography-mass

spectrometry (LC-MS) analysis as follows.

Test solution 300 mL

* Taking out 10 mL (measuring pipet)
* Centrifugation (1000 x g, 10 min)

Supematant

l
Sample for TOC analysis * Taking out 1mL

(transfer pipet)
+ Filling up to 100 mL
- Takingout 1mL
(transfer pipet)
* Filling up to 100 mL

Sample for LC-MS analysis

-11 -
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3.5.2 Quantitative analysis

(1) Determination of dissolved organic carbon

The samples for TOC analysis were analyzed under the following conditions.
The concentration of the dissolved organic carbon in the test solutions was
calculated proportionally from the peak area of the test solutions by comparison
with that of 20.0 mgC/L. standard solution (see Table-2). The standard solution for
TOC analysis was prepared by dissolving potassium hydrogenphthalate in purified
water.

The concentration of dissolved organic carbon corresponding to the minimum
determination limit was regarded as 1.0 mgC/L.

Analytical conditions

Instrument Total organic carbon analyzer
Shimadzu Corporation
type TOC-5000A

Temperature of fumace  680C

Flow rate 150 ml./min

Injection volume 33uL

Sensitivity Range 5

-12-
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(2) Determination of test substance

The samples for LC-MS analysis were analyzed under the following
conditions. The concentration of the test substance in the sample for LC-MS
analysis was proportionally calculated by comparing the total peak area(mixture of
isomers) on the mass chromatogram of the sample for LC-MS analysis with that on
the mass chromatogram of 10.0 #g/L standard solution (see Table-3 and Fig.3).

The lowest detectable peak area of the test substance was regarded as 1000
considering the noise level, which corresponded to the test substance concentration

of 0.29 pg/L.

(2) Analytical conditions
Instrument Liquid chromatograph-mass spectrometer
High-performance liquid chromatograph
Waters 2690
Mass spectrometer Waters ZMD
Conditions of HPLC
Column L-column ODS
15emX1.5mm LD. stainless steel
Column temp. 40°C
Eluent A(60%): Acetonitrile
B(40%): 5 mmol/L Di-n-butylammonium acetate
Flow rate 0.15 mL/min
Sample size 10 ul
Conditions of MS
Ionization mode Electrospray
Detection mode Negative
Cone Voltage 47V
Ton source temp. 120C
Desolvation temp. 300C
Gas flow rate 350L/hr
Monitoring ion m/z 499

(b) Preparation of standard solution

The standard solution to determine the concentration of the test substance
in the sample for LC-MS was prepared as follows.

100 mg of test substance was accurately weighed and dissolved in
methanol to obtain 1000 mg/L solution of the test substance. The 10.0 pug/L
standard solution was then prepared from this solution by dilution with puritied
water.

(c) Calibration curve
2.50, 5.00 and 10.0 ug/L standard solutions were prepared by the same
method as described in (b). These solutions were analyzed according to the
analytical conditions described in (a). A calibration curve was drawn based
on the relation between the peak area on the chromatograms and the respective
concentrations (see Fig.2).

.13 -
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3.6 Calculation of percentage biodegradation
The percentage biodegradation was calculated by the following equations and
expressed in whole numbers.

(1) Percentage biodegradation by BOD

BOD-B
Percentage biodegradation (%) = “ToD® X% 100

BOD :  Biochemical oxygen demand in the test solution
(sludge + test substance) (experimental) (mg)

B : Biochemical oxygen demand in the control blank
(experimental) (mg)

TOD™ :  Theoretical oxygen demand required when the test
substance was completely oxidized (theoretical) {(mg)

*5 The purity was regarded as 100 % and TOD was calculated.

(2) Percentage biodegradation by TOC

DOCw - DOCs

Percentage biodegradation (%) = DOCw x 100
DOCs :  Residual amount of the dissolved organic carbon in the test
solution (sludge + test item) (experimental) (mgC)
DOCw :  Residual amount of the dissolved organic carbon in the test

solution (water + test item) (experimental) (mgC)

(3) Percentage biodegradation by LC-MS

Sw - Ss
Percentage biodegradation (%) = “é_w- x 100

Ss ¢ Residual amount of the test substance in the test solution
(sludge + test substance) {(experimental) (mg)
Sw ¢ Residual amount of the test substance in the test solution

(water + test substance) (experimental) {(mg)

3.7 Treatment of numerical values
Values were rounded off in accordance with JIS 7 8401:1999 rule B.

-14 -
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4. Validity of test conditions

Percentage biodegradations of aniline calculated by the BOD values were 74 % and
85 % after 7 and 14 days, respectively. It was concluded that this test conditions were valid

(see Table-1 and Fig.1).

5. Factors possibly affecting accuracy

No adverse effects on the reliability of this test were noted,

6. Results

6.1 Appearances of test solutions
Appearances of test media in cultivation vessels were as follows.

Test solution Appearance pH
Water + test substance | The test substance was dissolved. 6.4
At the start
of cultivation 7.0
Sludge + test substance | The test substance was dissolved. ;g
Water + test substance Insoluble compound was not 82
observed.
At the termination
of cultivation Insoluble compound was not 73
observed except for the sludge. 73
Sludge + test substance Growth of the sludge was not 73
observed.
-15-



6.2 Analytic results of test solutions
Analytic results of the test solution after 28 days were as follows.

21520

(Water
+test (Sludge + test substance) Theoretical Tabl )
Substance) amount able | Fig.
Vessel-2 | Vessel-3 | Vessel-4 | Vessel-5
BOD™ mg 0 0 0 0.1 13.8 1 1
mgC 52 48 5.0 5.0 5.4
Residual amount ™ (| o | 5
of DOC )
% 97 89 93 93 -
Residual amountand | mg | 29.3 270 294 29.5 30
percentageresidue | (| | | L 3 3
of test substance
(LC-MS) % 98 90 98 98 -

*6 The value of control blank was subtracted from the values of the test solutions
(sludge + test substance).

6.3 Percentage biodegradation
Percentage biodegradations after 28 days were as follows.

Percentage biodegradation (%)
Table
Vessel-3 Vessel-4 Vessel-5 Average
BOD 0 0 1 0 1
TOC 8 4 4 6 2
LC-MS 8 0 0 3 3
-16 -
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7. Remarks

7.1 Instruments used for test
Closed system oxygen consumption measuring apparatus :
see page 11
Total organic carbon analyzer : see page 13
Liquid chromatograph-mass spectrometer :
see page 14
Fourier transform infrared spectrophotometer :
Shimadzu Corporation type FTIR-8200PC

Electronic analytical balance : Sartorius type BP301S

Sartorius type BP210S
pH meter : Toa Electronics Ltd. type HM-50G
Refrigerated centrifuge : Shimadzu Corporation type CST-060LF

7.2 Reagents used for analysis
Purified water : Takasugi Seiyaku Co., Ltd.
0.5 mol/L Di-n-butylammonium acetate :
Tokyo Kasei Kogyo Co.,. Lid.

Methanol (HPLC grade) : Wako Pure Chemical Industries, Ltd..
Acetonitrile (HPLC grade) : Wako Pure Chemical Industries, Ltd..
-17-



Fig.1 Chart of BOD

Test No, 21520 ( Test substance K-/s20 )
Apparatus ........................... No_ CM-19
Cultivating conditions: Regular conditioa
Concentration
Test substance - 100 (mg/D)
Reference substance( aniline ) - - 100 {(mg/0)
Activated sludge - ----- - 30 (mg/@)
Temperature ....................... 25 i l' C
Duration ------- - 28days(Aug.7~Sep.4,2000)
Note: pegular test
B OD (mg)
Vessel Sample description
no. Tthday | 14thday | 21stday | 28thday
Sludge + Aniline 68.5 80.1 80.8 81.5
Water + Test substance 0.0 0.0 0.0 0.0
Sludge + Test substance 2.0 3.3 3.6 4.3
4 |Sludge + Test substance 2.2 3.4 3.8 4.8
Sludge + Test substance 2.7 4.0 4.4 5.3
6 Control blank [B] 1.5 3.2 3.7 5.2

Biochemical Oxygen Demand (mg)

T 1
T 14 21 28
Cultivation Time ( 0~28thday)






