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Hy H- H ~_,.f
o—C —C + : Hy
& | ""1-\.\_\. 491‘\ 1-\. . .-' '\-\. - . L.

C CH,
‘ . H- (] .
H H H Hy
: 2 Ha = E g f _C (o] T T
= et J— - 1+t 10— b = c C C CHa
o L Y Ha H3 H Hy
A1 co—

(G2 PS=a SRAR Ml i 01l TR GIAD

wARREC] S A¢ WEEE g Aol

[OIAl 4] M| 7H O&f2| HHEFAITHRI7E M0 St 049 HHEfA| TRl S

Jo
1IN
o
o
=
Ju
rir
HI
Rl
Lgy
O

- IEXSIIE0| YAl Polymer A*Qt 22| 25 HEEAHHRIZ ;UHEI A
AL O ot /i Olde HEMERL &

* HEAH FE W FRA SRl 0Al 1 F1(p.10)

=2t 0] Al 71 Ol¢9l
AS 2Qloto{0F it

I'-I[I "O
o
o

5 H M, f o
: n>3:
( O i H)

n=>4:

(Ml 7H ol ge} BA| T)
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[OAl B] ZA0| Z2 2Ate| S| &2l

- Polymer A A|2Z 0|88t GPC 84 o o | i | e o
X2t CISnt 242 M, 2201A Hlofg o Bt o e L

S £510] 2XtO| Z20|| M2 X I | '

= 3015 4 QIO 2X12F 1,660

Tl A= 04% ERE0 USS

folgr 2 Qlrt R

Tl o HE U

[OIAl 6] +Ed2AE X STET2AE 22
- Polymer A A|2Z 0|25t GPC 2AZIp} LIS 22 [, 2TALXZH (M) 31,590, YT
M Mw)2 62,9852 =olgh 4 QU

GPC Sample Results

GEREX(MN) L STBREXMw) 220
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O ZRIE EASIES] AEHPEE 7|Ho= 4 7HA] g4 = TEASE
=UA T A= 2l

[GIA] 7] SFStERSSE7IE W 12XIetetE &0l
- 2%l Polymer A, Polymer B, PoI mer C7t U= 4% I=2HSEG/IENH T2 12Af=le=
oid O{R= L3t 20| &olshE & UL

A1) 13 0|4 SHHMHRZL AL HIRE=E EXZ 01R0M JUS A
- RNZAE Scll 2ot Polymer A, B, Co| #240] TiZx 2= M, 2t Polymer A, B, COflM
Zp HEA| B @A CIEX |2 BF St HEAHSIE ALol0 H=EE /IZS &olg 4= UL
Podpmer & Potymer B Poltymer C
| i §
H—t—H — H i Ho— —, H—C—H i
H— 3 Wt )% —p-H H 2
H——H = — Nl = g o l_ c ' —l-
] 'L:'-- '. O—H H—
H—¢—H = R, - . o
bt 5% oty =
H——H = e, 0= ™ == .5 ||
B> —|;.'—H ——H e ____.-'" f
H——H 1{{ H H——H
H— H-—~— H——
i L — ; —
UEXSIEE 2RSS flet XA EH OA| CHFA| T2

X7 2) 22X U BZATYS gEL0) o2 STY XY 2ES BY A
471 Polymer A, B, C2| XAIS S6101 TIIAER)7E ~[CBHECHCHI-YS 2018t 4 glom,
GPC 2NZIS HIZO2 TYATOl| A2 8 2AVH X0 5 A0[o] 2 :
2SR50 USS oIt 4 QCt,

=
EXY 2 g9 ol ™

o
0|0
=
ms
°

== — =
1.0
Foaiymer &
g Patymar B /, i '\ Polymer C
0.0 Z
1 Log M
dEAtelet=9 EAE 22 =01 OfA|
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[GIAl 7] SletE2XESEYH7IE W 12XteteE &l

74 3) Ml 7 0149 SHHMTATE MO §F 71 O[4Ql HEHAHe = OE WSS IRAES

O|F= 24Pt 50HME O] A

- IEARRIEC| GPC 2A440) M2 =210|A HO|ISS Sott] HEHHPQ Big0| ME AHTELE
Solet = U0

(HFAHE0| T2 o &2l oA
A TPQ Bt 5 Polymer A Polymer B Polymer C

n="1 5 % 25 % 8 %
n=2 20 % o 30 % ... 20 %
n =47 30 % 20 % 52 %
n=73 40 % 10 % 10 %
n =100 O % i 0% ... 10 %

A 100 % 100 % 100 %

- Polymer A, B, Co| A0 M2 F& EEHO| 2401 Aot n0f 37 ORI HHAM S| SSH|7t
Z2F 75%, 40%, 72%%s ole =~ UM 0| & Polymer B= M 7H 0429 HHAHL 2
KEFH|7P 50% 020|122 ol M2 D2AERE0 ofFotK| Eas &old = UL

=4 4) BXFEO| 22 2X7L SFHIZ S50MMEE =USHK| OtLE A
- AEAtetetEC GPC 24 2119 £2t0|A H|O|E25 Sott =A N Mg JdHFEE =elg
= UL
EXZ0| mE o &2l oA
A Polymer A Polymer B Polymer C
115 5 % 25 % 8 %
250 20 % 35 % 20
5,400 30 % 20% i 52 % ...
8,400 40 % 10 % 10 %
11,500 5% 10 % 10 %
A 100 % 100 % 100 %
- Polymer A, B, CQ| 2XI&0| M2 &2 20l ZAut, Polymer A, Polymer BE 2X1&0| &2

AL S3H| 50%E Z0fotK| 2L, Polymer CO A% 2AH0| 22 EAte SEH|7t 52%=
SHH| b0%E =atot] Hol| M2 DEAEEE OH':rOW p2s olg =+ UL
- 719t 20| Hofl M2 DEXetdiE 2200 350 Polymer A, B, C2| = 20121, Polymer
A= BE 2718 E50ofL Polymer B2 C= 2E =S %’—f*lf’l;l %6}9& B2, Polymer
= B 2 02Xs8HEE, Polymer B C= HOf| 2 bt SISIESZ(H| I 2At5EE)YS
Solet = U0
Slel=ASEHIIE A O Polymer A Polymer B Polymer C
=41 e 5 =5
=z 2 5 5 =5
=13 5 £33 5
x4 5 5 E35
4= VEXSEE Aot ststEd Aot stetEd
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SETNAE 0|83 AlFE| Hol

[l )

- dEAtekE(Product polyA)o] §= &
MIME HFold = E2, A2 A0
5 HHEE 20lot IEAtel=2
sletE22d = CAS HSE 20lgt £
QIC}.

- 02 20| d2HAME Sot0] IEAtatet
£9| 3ISIEEHS Formaldehyde, poly
mer with 1,3-benzenedimethanami
ne and phenol 0|, CAS Bis= 57214

-10-5242 EoIEt 4 ct

=O£
Tov
Jon

0
1k}
mjo
=t
o
ro
ton
Lo
Mo
|l
1o

7Y Ee 2P CHS] =2
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............

CTAB Me.- 5T7214-10-F

Content of mapomars
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stet=&Y E= CAS Hs 0|8
O TEASFHES P2 F= CAS TS ¢4 U&= 39, FU9 &4
AP EE o]-§5to] S}t o] F24] T F7HAQl AR Fel Ths(elAl 91 #x)

- P IsANCS), =] T3 SFSHEAAE A E(TOXNET, Pubchem, ECHA* $)&
Soto] AEAPRE SRl = Q= A% STN AM®=a)S Boto] 71 A8 Ee] g1l
* 98 REACHOIMS TIZIHS S=5i22, ECHAMOIEOIMS DEXSEECl H2S SoliX
28 & AS(S2|10E= E& - ‘No Longer Polymer” aH%)
[OAl 9] StEISEYE = CAS HSE 0|85t 7t A HO| 301 Of|A|

'U
o

=

RN

k=1 0)
i}

Z o

2=

Iystyreneoﬂ EH°P CAS tH L p— | i

So =g

AO|EOA CA

IEAtsIEEo HEE
4 Q= AR STN MR
=2 HHE

st

l

o1 S 5] 901 O

=9| S& 2REEEE MOES 0fF

7¥EZ

—_

St IEXISIEE

STN 242 oig
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oA ZE 08
O IEARRMES &4 & YdaEd JEE IRIT 5 = A5 =489 982
Sl SeEdEEs Rl 2 AEAHE 23] THs(EA 10] #32)

- (@FA R 715 sy LEARIES] B4 &9 ek A ARIE@, STN 5)°lA

(0141 10] EFSR| HES 0183t 4Byl 2ol ol

N
HOIE <~ goLL T YU O8I 20

- AEAREEA AAe EE | E U= B2, S
=EEE MOIE E= STN 5 =2dM AMOIE AME Sol0] IEXtetetE AHel MEFEE
golg = Ut
CHfR| e CAS BiS 2]
1,3-Bis(aminomethyl)benzene 1477-55-0 40 %
Phenol 108-95-2 30 %
Formaldehyde 50-00-0 30 %

- LIS 0|23t STN AAM At NEXSIRIEAL| SEEEHEE Formaldehyde, polymer with
1,3-benzenedimethanamine and phenol 0|, CAS His= 57214-10-5 &S &QI& £

UL
== 5 5L "»!L ol 1877350 and 198-55- 2 and Vg M
CRN: CEN  MT7-350
R CiF O3 HL N
1356 L

Ll | FLHLECRN AND 1477-55-00CRN AND B0d-05-2 CRN AND 3NC: )
E L o, M2
=[]
LI ANSWER I4F | BEGISTRY COFVREGHT W09 ACS on ST . A |
BN 54163 _RBEGISIRY:
ED  Ferered 5TN 16 v 964 i
N Formabelryde, polyrier with 1,3 beneesedmefianeize od ghegal, (A INDEX) CRN 1085l

NAME | CMF CEHED
OTHER CA INDEX HAMES |
CH 1, Benpesedmetianasine, polvser with fomaldednids sad phemal (30T -
CH Pherel, pelymer wi | 3 -bessensdimethasanens and fomaddeivde (90T P
CTHER NAMES
CH  11-Be{meamegindberrene: formald=ivde- pherol copolymer
CN  Apgmme (5
CN  FomiMebydepbeact-m- il sodunine fopslvmen | .| H e
[ Fqnullm. ﬁ,"-‘|H‘!-ﬂ|-Mlﬁ]\i\ﬁﬂ " oL
bg 1w CEN 5000
:‘:E gﬂﬂ]‘\‘ CEHAD, CH i OME CHYO
CT PMS
BCT Ay resin, Phemlic resn:
SR Ca Hal
ETEEE_E;I’. Ca_ CAPLUS, CASFORMLULTNS, CASREACT, CHEMCATS WHETE [‘UE.\K' '8 IN FILE CA (1907 TO DATE .

FLALL, |;3p_.-._T:,1'é-".’.TFL‘LL- I REFERENCES TO NOX-SPECTFIC DERIVATIVES INFILE CA
Onbes Sompees, THCA®S 18 REFERENCES IN FILE CAPLUS (1907 TO DATE}
{**Ente CHEMLIST File for isp-to-date regelitory wfomaanin
STN AJOIEOW HiZiAl HEE BEs Mg 50

1ENERE S5 S EF/0IE 18
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=
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2] (poly)=F

=

g OlAl

N
=

(CAS 8ol A<
| Al
PolyA = Poly(A)

o o] go

(]

(o]
g ARE-

31

o]

A A A, polymer with B an

oA B
:

Q.

o, ‘polyA’ ELX ‘poly(A)’ FA] A

[e)
HEAH A

oM E2
Cr2f
o

3122

e e

¢

A|(Heteropolymen 2] 73%-of what th

i

A|(Homopolymen) <]

37l

H

3}

(¢]

-
—
=

5

g
=

(Homopolymer) T+ 5%
[e)

==
[e)

=
=

3
- % YA (Heteropolymer)?] 4%, & ‘polymer with' & A

O T T

2

- CAS B3k

, Co HiE =20
yN[e]|
=0

A, polymer with C an
B
=

A,
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HiE
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=
=
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tAI OFf<]
NNl

ol J1]
b4 _”__.E :_||
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[OIAl 11] Bt REEE 7|1E SEY oAl

- DEXtSFEE9| HEEN7H AE|(Styrene, CAS S 100-42-5)C 20 M= AL, offy 1&EXt
slRiE2 55 SEHMO0IE2 HHA| Styrened| BFAL PolyE 20 Polystyrene (E2|AE[H)O|2}
FH 5 At

- AEAetetEe HEA HETE OS2 22 O, AHE HEAHIE 28 0|Y0|E= SSEH(0|H,
HH Al ‘polymer with'E AFZSI0H Formaldehyde, polymer with 1,3- benzenedimethanam
ine and phenol2 HHS 4 QICt,

oA e CAS ¥z o
Formaldehyde 50-00-0 20 %
1,3-benzenedimethanamine 1477-55-0 30 %

Phenol 108-95-2 50 %

- X A(Formaldehyde), + polymer with + HZH|B(1,3-benzenedimethanamine) + and
+ HHEA|IC(Phenol)
— Formaldehyde, polymer with 1,3-benzenedimethanamine and phenol

(Z S HES LAt 4R SYT SEY- CAS Bsk 3Y)

S| 2% olotel TS TS JFUNY Z2
SXSEI20| T Huvt STt 28 [, THE SR¥AV} 25 0140|22 BFEA0[, 2%
ofo] B} QL= AL FEATE DEXISEIZ0 I 01 ZSAY A& AL, KQE 25
CHo% CIRAPE 240l 22, B2 i FA| A9 JkS). Hepk 7|Zatst2 s of2g solg
L 0l ZOfSi0, & K| PPE DS TH0{0f BTk

u

30 2

[
==

[

oEH 5 CAS ¢35 e
Formaldehyde (ZH&A A) 50-00-0 20 %
Ethylene oxide (A B) 75-21-8 1 %

1,3-Benzenedimethanamine (S| C) 1477-55-0 29 %
Phenol (Z2fA| D) 108-95-2 50 %

- SHH| 2% Olof HHH| Heleh FH:
HEM|A(Formaldehyde), + polymer with + H&HC(1,3-Benzenedimethanamine) + and

+ HZAD(Phenol)
— Formaldehyde, polymer with 1,3-benzenedimethanamine and phenol

(Zh CHEAQ] HiES WS A: SUsH SE- CAS HEE: =9)
© 2% 0|2F S e FE:
HEA|A(Formaldehyde), + polymer with + H&&|B(Ethylene oxide) + HEA|C(1,3-benzene

dimethanamine) + and + HZX|D(Phenol)
— Formaldehyde, polymer with Ethylene oxide, 1,3-benzenedimethanamine and phenol
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du2Ed HE ojgfd FehdAo w FyHo] IEky
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k1
1
E
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1
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1o
i
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i
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1o
ox,
ol
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ne
flo
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N
11'-9.1'4
>,
i)
i
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__)drl‘
1o
ﬁ
)

S8 24 Y Al g 9
e SSEH : . AL ETLEISlE| DX M
A, polymer with B and C, - A8 dok= 1E2AEEE0| FEAMH
(Random random HEE IEXeteE
copolymer)
ut SSEA| i . CHURIQF CHERIZ} T HIE D= TIEX155!
A, polymer with B and C, - S|t HEHAVt W2 BI=EE= T2A1ekE
(alternated =
alternated =
copolymer)
— 1= - - IEAEREL 1EAERE Ee IEXRRE
22 DX A polymer with Band C, S5 Clami= bpol7| oo bimel cla
(Block copolymer)  blocked =0 HFHS tiSMz] A2 HsE HE
P Crel7t 25 YHZ EmE EASEE
JiTE ZESA A polymer with B and C, - £77t = 12XISIEE0| T2 12XSEIE0|
(Graft copolymer)  graft 7HXI9] dHiZ2 20 U= LENSRE
* 20|12 IEASfRE 249 UREC=R, Ol AgHRzE Hi I 220 QFstE OE &
ot efelRd 52 YA HiXlY OHE AS e

Chakd| e CAS H15 ]
Formaldehyde (T A) 50-00-0 20 %
1,3-Benzenedimethanamine (A B) 1477-55-0 30 %
Phenol (&2 C) 108-95-2 50 %

- JEAtstetE Formaldehyde, polymer with 1,3-benzenedimethanamine and phenol0|
=5 1ZAERE0|H setE23H0| SefAls B7[6tAt ok 0= Formaldehyde, poly

mer with 1,3-benzenedimethanamine and phenol, blocked?| YEIZ HHS £ QICt.

- HEFH|A(Formaldehyde), + polymer with + ©H&A|B(1,3-benzenedimethanamine) + and

+ S C(Phenol), + &4l (blocked)
— Formaldehyde, polymer with 1,3-benzenedimethanamine and phenol, blocked
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[OIAl 13] SEHAE 7I27E X GlA]
ot SSEAS| 727 H KA

ot ST 722 Hsd 20 HE
HM(A, B)7t Wiz Ht=El= As el 4~ U

O Ol2fet AAE iKX= Wi SSEHIQ o
== Polystyrene with butadiene, alternat
ed/t QUCt.

=5 SS9 727 H HA

i
?5 0

M2 7|2 EE T2 20| Bts
t2|(An, Bm)7F Y& SHE|Z BHEE
Oleh =~ QIO O[et 28 JHK|=
= uXﬂQI 0l2= Polystyrene with bu
tadiene, blocked”?} RULCt.

Ry

> o

H [0 oZ Okl
||

.I

i rir o e

J
0

JHEE SSEAMC Jl=Ax

2 0jA

- 12HEE SFEA Q| VEHA=Es Tgdt 20
Az HdE DEAetetE MRS IEXE RS
B7t 7HX|Q] HEiZ 20 U= AS =0l &
UM, Ol2fet £XE 71 K|l=2= Polystyre
ne with butadiene, graftZt QUC}.

HE STEAL 72+

ERIIN

e SEEAQ AE2= Ol 20| AFES +
dot= ZF7F OE HZA|(A, B)7H FEAMSHA
HIZE NS 2RIS £~ AUCH, G== Polystyr

ene with butadiene, randomO| RULC}.

SRV S W Ln W SV SV Sa W a W S g

alternating copolymer

Wt SSEAY 7= +2)

Alternating copolymer ; —ABABABAB—

O O O O

S N
X~ N

(it S OfA|
(Polystyrene with butadiene, alternated))

(?357‘7ZJQ(T“J%@W\%&ITXJKWB&)WMm

block copolymer

P

S 718 7%

<E =
= oS
Block copolymer i BAsAABRERE),

R P S T T VN N S ‘]\

(EE SSA 0A
(Polystyrene with butadiene, blocked))

[.G""\T.;ﬁ“:\__w
]M AV A W o W W W
graft copolymer

(OQHZE SFEAHQ 7|18 +X)
( /
/ (
/ (
/ /

(OHEE SSEA GA|
(Polystyrene with butadiene, graft))

SV in W oV, W oo Wers VolaVW JoV)

random copolymer

SSYEHY 7= )

Random copolymer ; —~ABBAAAB—

NN \\/\/\/\/\A\A[\
S f/’J e

€=

— O

(HE SSEA O
(Polystyrene with butadiene, random))
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G [CRU(constitutional repeating unit), SRU(Strcuture

Repeat Unit)] 7]8F T EASIHE oz CAS FEHo|A= Polyglycol, Silicone

S 2 &= E
dE 5 5%

J SFst1Eol diall AAIEY, [UPACHEHIAAE A

- VEXBIREES] JL2A HHETHE S1R1510] poly(CRU/SRU)S] FEIZ (A 14 L 15] 2X)

- CAS HHHA Polyglycol, Silicone and Siloxane % &% 1EXSFHEof gt

o[37} A(AA 14 & 15] H=)

[GIA] 14] FZ7[HE HHH Of|A|
- RT|E HHEHS AMESHH DEAERIES Y
H3l7| QM= Y DEXSIeEo XA

=
S10I510] HHEcl= Tre| LRI} RURIXI0] CHSt

21010 st

- IEAeretE0| OHEat 20| HEA| Styrened
0|80l 585 S 4% #1248 di=He=
1-phenylethylene®2 &gt 4~ Qloo=z A
2718t HE A| poly(1-phenylethylene)22
FHY = ULCH

- Poly(BFAD + 28 BI2HR|(1-phenyleth
ylene) — Poly(1-phenylethylene)

[GIA] 15] FZ&= 271 CAS EHE KA

(o) Polyglycols

- AAREHE SH|(Streuture Repeat Unit)di 2|6t
HH XIS JHX|H, polyglycolZ| CHaH OfzH
H2lo| HE8E

- 'poly’Z2 A &S QR2 HIEE= divalent
radical HA|

- polyglycol AEE2 base polymer2| modifie
rs2 SZEH, Y% 29 X HAlE "a"%
"2 HA|

(0ll) Siloxanes and Silicones
- Silicone I2AISItE2 AU oZ 21X A
A 7H

otE Rt 2 O5S JHHEE TE

(NoL]
ro ox

¢ H H: H H: H Hg 3
5 -i—0 —C—C —C——0 ——3

U U

Polystyrene

TE U= TR o B0 of A]

O 1) Poly(oxy-1,2-ethanediyl), a—methyl
—w—hydroxy-

CAS No. 9004-74-4
3}&tAl (C2H40)nCH40

HO CH,— CH,—0

-

X [E] sstA9] "CHAO" 220| “methyl”

‘hydroxy” 1822 O|0{F. AARE=EHY] H
S Z20|L} ethylene glycol(s)0] ZHAIXIQI &
MAEsE 0l2fst AR UIEHRs 0o =Xt
ET5HK| ¢8.

mun 4o ox &

0 1) Siloxanes and Silicones, di-Me
CAS No. 63148-62-9
Ol 2) LEHO| TMS7t OFd AR, oy J8= HY|

23



[OIAl 15] & 27 CAS HHE A3
TEAML 59 LR HxE + US Me Me Me

» I | |
- Silicone A=Al= 58 2H 150 BMEX  me-sio-(sio)n-si-Me

QoM™ S trimethylsilyl(TMS)7F 2l 74

oz J1d Me Me Me
~ AIEOZ oot J=20| TVSE WA Talg] Siloxgnes and Silicones, di-Me, vinyl group
x| o terminated
CAS No. 68083-19-2
Me Me Me

| | |
CH2=CH-Si0-(Si0)n-Si-CH=CH2

| | |

Me  Me Me

72 e 2 AEAEseE 20| TMSL
CHE S20] YHO| =itz 71 &g =X ¢t
2 £0| vinyl 21&0]11, CHE 0] TMSC! &
2, "mono(vinyl group)-terminated"0|1,

L2 Z2 TMSO|E22 2R,

(o) Silsesquioxanes

- Silsesquioxanes I2AtsetE2 trifuntional  Silsesquioxanes, R, A-terminated
silaneC22H =0 X1, MMHC= F7| R
7t 321, 7t ATt =3,

- Silsesquioxanes2 &S HRAOAM 2+ Si A-(Si03/2)n-A
HAE 370 EA0 AT, 374 HAO ,

OJ AAT} CHZ Si XISt 2. Simt AtAo]  Silsesquioxanes, Ph
HES 1~15 O|Ct = 7IX| 29| X350 CAS No. 70131-69-0

Olaf HA

(1) sr=ERol e Siogad) molge 2 S TN T
(R: X|2tH|) Me-Si0-(5i03/2)n-S1-Me
otCt 2 Ny i [

(2) El_j-lzl (A K|%X'”) ME ME

[GIA] 16] +Z& FH0| 0{22 FHEH GA|4)
(0) Slicone 1E2Xtstet=E
CEHBEFERE Y 5 Q= 8, UEA ¥ ¥8E  Cyclotetrasiloxane, octamethyl-, polymer
= BHO| A2 £ US with 2,4,6,8-tetramethyl-2,4,6,8-tetraph
enyl cyclotetrasiloxane
CAS No. 68072-44-6
licone 12ASIEIE2| = AFS0| T2 Y82 Siloxanes and Silicones, di-Me, reaction pr
t reaction product® &6t X HEtE|  oducts with Me hydrogen siloxanes and 1,

r

wn

=l

= 8% 1,3,3-tetramethyldisiloxane
- &7t 250t £ 2 BHO0| Holl  CAS No. 69430-47-3

Xl A HO

= T HAO

3) Toxic Substances Control Act Inventory Representation for Polymeric Substances (US EPA, 2010)
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2. NEET U HYR NY, 44 LAY

AU OOOMY)
(1) 22 H: (CAS ¥, IUPAC ¥ £ 3lei22E)

(2) H&E7!: Rl-detector

(3) TUNEDH: THF

(4) ZE (maker, model no.) : 2 x TSKgel SupermultiporeHZ-M + TSKgel SuperHZ-2500
(4.6 x 150 mm)

(5) 2&: 40 C

(6) 9 0.35 mL/min

(7) U U AEsE: 30 ul, 3 mg/mL

(8) HE==%Z!: Polystyrene, N-Hexylbenzene

(9) HIOIEXZ]: EcoSEC software
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S0l =X| 240F 2X1E ZZAIR0] 02 3¢

O ol =4 th= AEASI=OIAY FE4o2n o=z 3xd o= A= 8l
J < =

Uzt o9 Arg Lol

Bofjsl= LEASRIES dRECE GPC &4oto], EAF 1,000 2 500
ZAstel A A%

£3], gulo] 5] glot £X 24 Aol ol AL nEAGRY FF
9 4e qeidlel SUAS WAl ANY B

(B 10) 12X ZF0| OE ME S0

A=A S5 g =%

Ol &A 12X, Polycarbomnate,

Polystyrene, PMMA THF(Tetrahydrofuran)

DMF(Dimethylformamide)
DMAc(Dimethylacetamide)
NMP(N-Methyl-2-pyrrolidone)
* with LiBr, without LiBr

Polyurethane, Polyaniline, Polyimide

Polylatide, A=2shd TEXt Chloroform

Nylon, PET, PBT, PNT, Polyacetal, Polylactic HFIP(Hexafluoroisopropanol)
acid, Engineering plastic (with trifluroacetic Na salt)
PP, PE, Y 12X} TCB(1,2,4-Trichlorobenzene)

O [dA] 25]+= 8o XY= 7t 2 I EASRIES] 9o Al&sh= WA 413
S 3t A7 AJAIZA, &, THF, DMF, NMP, Chloroform &ujjofx2] &3

pi
oY L 11:1 ]. o] ]U H ]-6‘1- ( 6‘1— ]-
Lol dB == AEZEF 1000 2 500 9|9k B2} sHEH(% 3t A=
Z4SH HIISIoE EE2.A Al 9|6
[OIAl 25] 7t ZE DEAEteE SE-A0 HAHUES 28 ME Xtz KAl
25 Z47 >
< <) OHE A| = J—l'
1. Solubility tests
Table 1. Observed dissolution status of sample by solvents Analysis conditions
{1) Solvents - DI water, THF, DMF, NMP, CHClz
Sample name DI water THF DMF HMP CHCh (2) Concentration : 10 mg/mL
Sotubiiy | INcomplete | Incomplete | Incomplete | incompiste | Incomplets {3) Temperature - 40 T
soluble soluble soluble soluble soluble (4) Stirring time: 2 frs
— It was not dissoived in all solvents to confirm that it was a crosslinked {5) Test methods. After dissolving in a solvent at a concentration of 10
polymer. mg/mi, it was visually determined after stirring at 40 ° C. for 2 hours.
a) Concentration : 10 mg/mL

b} Temperature : 40 C As a result of solubility tests, it was confirmed that sample was not

¢} Stirring time: 2 hre

d) Test methods: After dissolving in @ solvent at a concentration of 10 ma/ml, it was
visually determined after stirring at 40 = C. for 2 hours.

dissolved in all solvents and swelled.

43



M, - Molecular weight of sample (g/mol)
1: Spheres per molecule (1/molecule)

d: Diameter (pm)

m3.1416

o Density (g/cre)

10,000: Comection constant (pm/em)

N: Avogadro's number (6.02 x 10%)

Analysis condifions
(1) Solvents - DI water, THF, DMF, NMP, CHClz
(2) Concentration - 10 mg/mL
(3) Temperature - 40 T
(4) Stirring time: 2 hrs

(5) Test methods: After dissolving in a solveni at a concentration of 10
mg/ml, it was visually determined after stirming at 40 ® C. Tor 2 hours.

As a resuit of solubility tests, it was confirmed that sample was not

dissolved in all solvents and swelled.

OICCEHA =X Z47 >
(UeEM 5 2
Diff + Cum: < Voluma
LB -1
2. Particle size analysis result it
o g
Table 2. Result of particle size analysis (Run 1)
s {80
Run 1
No. Channel Diameter |Differential Volume = & i g
Contents {mg) |[Melecular weight (g)| £ | =
(pm} (%) g 80 E
1 0.375 D.44 22000 172 10% 3 A ‘ ) ?
ERNE | | 3
2 0412 0.77 38 500 2.26x 107 i | L Hin 8
B i ;
3 0.452 1.08 54 500 3.00% 120 | £
fl
4 0,496 1.48 74 000 3.97 x 107° ,r! | | m
1l
5 0.545 1.74 87 000 5.27 x 10% J ‘ L o
.l 118
e o.5ea il ki 6.9 x 10™ z 4 6 "U 1] A:'J fh 16" 311\ IIEC II}:’!IJ I(]IU[I 3
Sarticla Digmeer (um)
7 0.857 1.89 54 500 8.23x 10
Volume Statiches (Amthmetic|
8 0721 1.81 50500 122 x 10"
Caleuiations from 0375 um i 2000 um
] 0.791 1.56 83 000 161% 10" volume  100%
Waan 4731 um S0 2106 um
10 0.869 1.41 70500 214 x 10" Mo Aamim = ks
= o dwo OT46um de 4320 um dha 6923 um
11 0.854 1.05 52 500 283 x 10 i T By _
1 T48 um 3028 um 4 320um HE81 um H923um
Figure 1-1. Parlicle size analysis of sample (run 1).
=]l =X A7 >
Table 3. Resuit of density measurement
Sample name Run Density (gicm?)
1 1.033 4
2 10315
3 10319
Average 1.0323
A TII 1=y Y=t A} Zd7 >
<—|- Cﬂ'&—,-_—XfoF AAb At
Table 4. Calculated number average molecular weight
Sample name Run M,
1 380 906 077 796
2 300 764 004 268
Average 395 335 536 032
Note)
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(8ot 229 GPC &8 Z1h

Malecular weights of soluble part

odoo whoa 2oboo

¥1 Asis - Chramatogram
TTTURETImON R PSEA 2015-11-D8.chd

— . RSO0 R PSEE  201E11DSchd
— RSO3 R PSBC  Zmieidecnd

Figure 2-1. GPC chromatograms of PS standard samples

Table 5 GPC Slice lable (run 1)

Calibration curve:
yStemDa
18110:

sesy
+2500

TLogM]

i 9
2> \
10.00 15.00
Imin]
Calibration data (R1)
e Malssular | Eror[%] | Waight | Wark Dats Castmoant
[ TO | meLTo0T 5 478601=00%
215263 RSLTo01 5 348081=-002
-5.63530 o | msiron 13734 12e+DI
11.52854 RSLTO0’ 1.3856370+001
228458 RSLTO0:
~1.55760 RELTO011 | Conslaton R
<6480 ™o | metTon
385801 1 RSLTOD!
45183 1 | svo | mstyony
1075725 0 CETT]
409454 1| =To | metvoent

Figure 2-2. The calibration curve obtained from PS standard samples

3. Molecular weight of soluble part

Table 6. Molecular weights, polydispersity, content of molecular weight below
1 000 Da (%) and content of molecular weight below 500 Da (%)
(soluble part in THF)

Peak no. 1 7.23 - 13.66 - 15.60
Tir Differenual Differontal content of
. ) S sample | o i N i rt:c::fcr:l:: '“°"':°‘}‘|"V
A RPIE) 100 name ik . Mw P MWD | ot below e :
& L] ) 1000 Da (%) e
& 705 s 500 Da (%)
-} Sa61
= a0 ] 1 882 41 458 471 60.82 66.465 2972
284 50.83 |
5 (1) 958 2 683 41902 471 6134 £6.37 28,67
7 (e
TA 333 9976 | sD o7t 313.25 0.00 a.37 = =
7a 203 %971 |
74 L 29.09 cv 0.10 0.75 0.00 0.60 - -
-t laverage| 683 41 681 471 61.08 66.42 29.70
o

Table 7. Weighing results before and after dissolving of sample
(soluble part in THF)

Sample weight Sample weight after Content of
Sample Run before di i li i i part
(g) (3) %)
1 18984 19496 244
2 20052 1957 4 233
Average 20018 1.953 5 241

sample (original)

Table 8. Estimated molecular weights and % content under MW 1 000, 500 of

% content % content
item Run under MW under MW
1000 500
3% content of 1 66.46 2872
soluble partin 2 8637 2987
THF
Average 66.42 29.70
1 1.80 o072
Estimated
Content of 2 1.60 072
original!
Average 1.60 0.72

a) Estimated Content of onginal = content of the soluble part x content of molecular
weight below 1 000 and 500 of the soluble part

a) Eluent : THF
Column - HK-G+ 2 x TSKgel SuperMultiporeHZ-M = TSKgel SuperHZ-2500
Detector: Ri-Detector

b) Mn: number-average meolecular weight

©) Mw: weight-average molecular weight

o) Mp: Peak average molecular weight

&) MwiMn: polydispersity

) standard - Polystyrene

g) SD: Standard deviation

h) CV: coefficient of variation

9-4_ % contents of soluble part

% content of the soluble part was using the

wr—wsz)
Wi

i below.
o) = 100

w1 - Weight of the polymer compound to be dissolved in the soivent
w2 : Weight of the vacuum dried polymer compound after dissolution
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[OIAl 27] DIEHS HEX AEXtE GIA]

1. Ald7|e] EHE 3 AXHK|

Agl712 ocoocooooo000

A OO0 OO0 00O

M3tk ooo-000-0000

2, NEiHaIRt 9 HEiRt MY, A% U MY
AEEYA: 0o o(MY)

AREYAE ooo(MY)

3. AREE BE

(1) AZH: ABC-24

(2) 3tst22H: Formaldehyde polymer with 1,3-benzenedimethanamine and phenol
(3) CAS No. 57214-10-5

(4) 24 D[PSHEA

LLOL-O

No. et oly=pNp| Cas no. H| 2
1 Formalin 50-00—-0 HPLC

4. AL

7t. Formaldehyde &4
(1) A& HX™2|: None
(2)

HM XA

- B8 High Performance Liquid Chromatography

- 2M717]: Agilent G1380AA

- A4E7]: UFLC 20A series PDA Detector (wavelength 190-50nm) (SHIMAZU)

- 0|4/ 22|Y: Triethylamine 3% aqueous solution/Acetonitrile = 20/80vol%(Adjusted
to pH3 by Phosphoric Acid)

- Z&H(maker, model no.) : ODS-3 (GL Sciences Inc.)(250mm x2.1mm, 5um particle size)
- 2 (ge E2, inj temp./ detector temp./oven temp.): 40T

- 22 0.2 mL/min

- 2" MESE  8ul, 1% THF solution

- Mk A 254 nm

CARUIHBEEEE Y ANESE): 20204 28 21

5. Algddy

7+, Formaldehyde &4

(1) B=S%

» Expanded

Target peaks
v v

Expanded
Expanded

- Expanded

0.1374g/ml Expanded

I T O Y |
Fig.1 Chromatography of CAS No: 50-00-0 (Calibration)
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REX il a 1
(2) BEZ2Y AT U HyDHE
3000000
y= 898294 69224){ +9681.55058
=0.99997
2500000 -
Table 1 Calibration value of CAS No:50-00-0
ARG | Conc Unit Area
§ 1500000 - 2.748 pg/ml 2481078
1.374 ng/ml 1240519
1000000
0.6870 g/ml 619130
500000 0.2748 pg/ml 263258
0.1374 ng/ml 134599
0 . . .
0 05 1 15 2 25 3
Concentration (pg/mi)
Fig.2 Calibration curve of CAS No: 50-00-0
=
(3) AI==Z(ABC-24)
Alél anm
10004
7504
L]
oo’ 250 sl T s 10,0 125 150 75 20.0 7.5 win
Fig.3 Chromatography chart of sample (Whole lenkth)
2 W
1.5
) ‘r%
T e We s We e e e Wo  mWo ae  dd Hd Wi mm
Fig.4 Chromatography chart of sample (Expanded 10min.-25min.)
(=]
(4) 2MZL
INJ=4=—2| &= =&, CAS No. 50—00—0 [mg/g]

Formaldehyde polymer with
1,3—benzenedimethanamine and phenol,

N.D.
CAS NO. 57214—-10-5
A& 84 350 ug/g = 0.0350 %
X OEtS SEA7F A50| = 42 24400 st AMIESE & 4+ U= =2 & ME
 [INTEE o 4 ole ApAl]
NEEET Area | Conclme/l) | SlAMiz —
ABC-24 300,000 0.3232 1200 387.8 0.03878

A& A 350 ug/seg = 0.0350 %
2t A Contents: y=898294.69224x+9681.55058 (R*=0.99997)
(y=area of Formalin, x=concentration of Formalin)
Contents= concentration of Formalin »x 8] 4djj4
1 ppm = 1 mg/kg = 0.0001 %
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o= Toxic Substances Control Act
US EPA Polymer Exemption Manual (US EPA, 1997)

FHLICEH Canadian Environmental Protection Act
New Substances Notification Regulations (Chemicals and Polymers) (NSNR(C&P)

Industrial Chemicals (Notification and Assessment) Act
National Industrial Chemicals Notification and Assessment Scheme (NICNAS)
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o SR2¢
(2010. 2. 26 £E Al24. 2012. 1.
2728 HMx/+ =X
(90|24 TEXfsIEIE Orz Z2 ©H 27t ) Orz 2% HH)D
Copojey pexse s xox =00 C H N, O, Si, S, F, - PEE TR BEE2 0120 P
ZAOIN 20|24 oAt mexpsiste)  Cl Bro 1 0[29] BAJL SRFR olyester
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Aziridine?|
Amino?|
Epoxy?|
Sulfonic acid
Hydrazine
Phenolic Hydroxy”|
Fluorine”|
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&S TS, AH Ae TEANARY BAF /1ELS (E 40) FE

- ol A BAT NEANIZS BEHEI BTl O DEASNGB] vls) Ao

E= T A0 A Eol § golstal, i AAolgEC] W Vo7 e Ae 9v

O 1= EPA IEA} HA| 726004 9] BG4 Z8-7|(Reactive Functional Group, RFG) 2]+

ofefet 2e

B34 A&7|(Reactive Functional Group, RFG) HY| : "&7| st B30 AH{LUESE QL E| AL,
j_EE- Z\ = °|'E_|I‘|9§ O:”AI'EI _J'\_ OI'— _}ol-%x|0| °_|X|» II‘— J_L|-E_=| ° I-J_E_

O OFCDS} 7 ke w84 H8710] Sa4e 78

- OECD= 3l 287 3 Y ¥-34 &8&7] amino 13&, epoxide Z15, ortho W[A|&
H=4 hydroxyl”7](unsubstituted positions ortho- to a phenolic hydroxy)E 1A A% 243
o] =& AoZ 1 %9 Hk3A Z87] amino 152 AHIEA 871 U= AC0R XA}

- U=, IF, A, 8 SolA v AET10l UiT TIEE 4 #2)

26) US EPA Polymer Exemption Manual(US EPA, 1997)
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- 0|2 TSCAE B2 ZKT|(RFG) 1 12Y 2X12ke Y2FEZHFuntional Group Equivalent Weight)22
H7ot1, O] 22 Soff B3y &&7(Q] L= Rolt HEE LE. 57+ 224 RFGOI| CHold= FGEW
> 1000 Da, 1224 RFGY| CHoHM= FGEW > 5000 Da@l 42 {dfl 27t 2 &+ AT 7=

- A2 RFG(0: carboxylic esters, ethers, amides, urethanes, sulfones, nitro groups)= &7t =
=2 228 UEUE ACE FEX| LZ(US EPA, 1997)

- DEASIRIE0 SYst HEd AE7|(RFG)7H JH2tE EXlct= 2 /IX(0l M2t {aid0| THE & AU

- IEAefeE0] M B 2A1¢RIX|, 24 s HR|OAML RFGY AX|, IEAtefetE el Chfet
RFG7t 249 HHZ22E YMSt= 42 S0l tof FGEW AAHUS EPA, 1997; Canada, 2005;
Australian Government, 1990; NICNAS, 2019)

(B 41) R 23 234 ZE7I(RFG)[0IZ, 7HLICE, S OAl S8l

LAY HSd 227 ?4 B

Aliphatic hydroxy!
Blocked isocyanates(ketoxime blocked isocyanates &%) (&2
Butenedioic acid AESEA §|'7401|k|9_| HI2A]
Carboxylic acid = ol Lo o3 tll_tgﬁ

35 Conjugated olefinic groups (X% fats, oil, carboxylic acidsOll 2= ZS M) ™' —— == ol ESe
Halogens(reactive benzylic &= allylic halides A< _
Thiog ( Y Y Ll (FGEW AIX[)
Unconjugated nitrile BN,
Unconjugated olefinic considered ordinary
Acid anhydrides
Acid halides
Aldehydes
Alkoxysilanes bearing alkoxy—groups » C2-alkoxysilanes (HE)
Allyl ethers M5 HI2M =7{ Q|0
Conjugates olefinic groups (F12 fats, oils. carboxylic acidsti| &R X2 X)) Lt 1 9240z 7ix5t
pyanates 710l SR oS H

poxides o oo
=S Hemiacetals EFGZt E_%,:, ;,_317} U5
g =t A

Imines (ketimines and aldimines)
Methylol-amides _
Methylol-amines (FGEW UAX[
Methylol-ureas > 1000 Da
ortho2t para O|X[2t Phenoldd hydroxyl”|

FHLICE 2 T QIRAZ RSkl T 2k at 20| s
glycol, amines E= maleic acid anhydrides?t 22 #X E%
Alkoxysilanes with alkoxy of C1- or C2-alkoxysilanes

1
$Q
rr
o
<
[0)
-
(0]

Alpha lactones (E3
Amines Q| Q3 Hatel £ E=
Aziridines =01 CHat H2iah Fekel
Beta lactones XX =7,
Carbodi-imides RFGO| Chiot F=I} SALt
Eag)sﬂgnes =25cotAL Bk d
B liydrosianes (2019, 4. 7§ NICNAS) =EE B2 MEE S
yaroslianes LA (=] hag] ’ St
Isocyanates A= AEPt 7tse Wt

Al =2 24 M7= A

Z A Ol
= T MDD

Isothiocyanates

Partially hydrolysed acrylamides
Pendant acrylates

Pendant methacrylates (FGEW AR
Vinyl sulfones or analogous compounds » 5000 Da
S E= HE 4 IS0 &0kK| 42 7IE RFG

* (&4) ECETOC Conceptional Framework for Polymer Risk Assessment(CF4Polymer)(2019)
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Allowable Thresholds for Reactive Functional Groups

Moderate-Concern: The minimum permissible FGEW is 1,000 daltons.

ed position ortho- or para- to phenolic hydroxyl

High-Concern: The minimum permissible FGEW is 5,000 daltons.*

anes where alkyl = methyl or ethyl

; .beta.-lLactones
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5.3.1 E7| 24

RO S5 TEXISHES (B2NAHZ, polyamide S)S HE MEUM £3 DEXHES FALS
X

= (& 2
490 HENY RE 2Ed HEVIS0| AHIEY| WE0 Als 20T #HSY
o

1S X27|8 Bt
OlE RS TENYSe) P FOEW SYE O/EH UE| #HOR UL 8 4 00 1Sy

7|&= Hiop ZH0| 1t ._GHJg(nucleothlc) = XITXHS(electrophilic) reagents e HEZS 71X
MY DEXSRIE(HEMT 2719 Bt87)9 42, FGEWE B EXrZ2| HEto|Ct

CCIA 17)

- 2HHEXZH(Mn)0] 1000 Da0|d 22| ethylene diamine(5 7H| FISHA|)2} adipic acid(& 742
FIMKHNZE BHE polyamides ZUQ ALI2|(EXc= BSH &&7(9 20 SHE 718 & O
U B0 amine0| 20{AUS A= KAEHLE Amine FE2 8 EAHEL 1/2 E£= 500 Da0|
2 Z0|Ct

- Heoill XYl B IERAteEtE (T ot HEAO 2 7 0lgY
2ty

| t.'_f%“ AOIEE 7HK2)9] B2,
FGEW= 1EAtelE=0 EXMok= T25H ALE00f ottt O[A

2 polyfunctional S0

Zg = |
U= Hed M7 #28EH & £ U= 7K =5 FFHoH ALt r
- S| H0|2tH, TIXMsE HEole HEATE DEAtetelE Fd TAEoz AT SEE A0l

/FE0ot0{0F Sttt

LBt JPUARE S8 DEXSRIS0 et FGEWS EHsHs 4siAe 131 2ot
TRl S TA BXIYS S 87l EXE

- THEHY| 22 1000 Dall QJuj= 129| CHA! 0 Dalff EXfetth= <[D|oICt.

00
TR Als0] HES ABIFEXZMNS HEH ggos Lr [g, DEREEE FALS JEE o
AM2E|X| OH= HI2M Zt27(9] 2(NRG-2) RG ZfS SleH Chakx(of Zak= =2

LIS - Lo o 1o Lo

xt2719| 20ICt)
JIR| ARSY HE = ($B7 BAR) / (TEAH 92) x (NRG-2)
A= JHR| AlE HEO| 310 22 T3t Z0IH, 07IM 0] £40] 2= MERKEE

v
id
Q'E
2
M|
E
m
(_l
’2

FAIEAERES 2V & e
= FAMEY 2HY| #0|H
AdEAteElE 2HHY(9 & = = THIAE Y A+ 2

CiIH| 18)

- Polyglycol(PPG, 2 7§2] Bt84 £g7]) ¥ 29| Isophorone diisocyanate(2 7H2| B84 &E7])
71Xl pentaerythritol(PE, 4 749| B2 X27))9| Z&E 1n2fel EH,
|

i

- polyfunctional 228 Z(PE) 10%E 20| 7l 2,720 Da £HA2XZHMn)S 7IX|= isocyanate
aict 1EX}E4 %9 MABICE

- polyfunctional YA &2 1,3600|0H, HHAM 2X&Hs S5 5% (136 —~ 0.10)2 U= #e2
A=

0

- PE= 4719 BSd €IS BES 7N, Vs AEAeiEE FAES ddots U ASELL LA
2 M= 7Kg ddot=s O MEE

= OO
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HO
N=C=0
HO OH - N HO[W O-H - %
OH 0=C=N CH,
N— ﬁ—O[ Ol l(l‘—N
OCN-Chain—0O O Kr 0
CH,
OCN-Chain—0. 0O I(I'— N )
O

OCN-Chain—0O

O—Chain-NCO OCN-Chain—0O o~ \O
O—Chain-NCO
- Qof =O{RI HIEAI M2} 0] TEXIEEIE 0XQ 7HK| Al HEE [(2720 =~ 1360) x (4-2)] =
40|Ct.
- ZHYIOl & = [4 + 2] = 60[T. 19| Isophorone diisocyanate2 1o, 2f ZE 7|7} isocyanate
EQE 71Hst f

OXYCR, FGEWS £BFEAZ(Mn)ES O[2XOR UEILIE & UHT| £2 H6| LIF0] Hire
= UL} J28= FGEVV = (2720 + 6) = 453 DaO|LCt.
- B0 SR BIUR BAB0IN REE S8 DEXSES0| Z9 S FGEW AMS Hsftls
ZEE D270 AISE |
-+ 9IAf LSt EI0IE RYCRRE ABREAZ(MN) W FGEWS X FHok= #E S8 S22 "Mont
e Carlo’ AIZ20182 28t 2 J1X| A8 T2I30| YUt
O RFGE Xshe TEATIEO f3) 7Hs4e o2, RFGE) #8, 44l v
S ARG EOA 9 HhEdeo] ot B4 A &4 5ol A

- AEARIGE] A9 7o 29 F3F B= A% REGO] HIgE ZEE SE5HA] o=
a5, FEHE =AM At SEE FUF ARV AT Ee 4% Adds] Az

- 37 ARl DEANIE EX A8 SAA) et B9 B4 deold %y s

40 B

O & 8A=E +4 =29 §ol4 U 5 Aol &80 et ) 7]eiR 310l A, o]t
o] AP OE G To] YL %S

- Qe o IEASGERY B SEE EAFo| F/SAL RFIG S/t gade] wet

HAA(ECETOC CF4Polymer, 2019)

27) US EPA Polymer Exemption Manual, US EPA, 1997
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TEASES] ()RS 284, sistd, AEsHY Ealg 3y, ul=, sy} 53

t YEASREY ()Rt A TEASSIES] A8 A Q9 V|Eow HE

Hll(degrade), B3 (decompose) E+= dlIF 3 (depolymerise)* == AA =AY a4

2 JA=EE 4 PMN AE IgolA A8 18X} HA| H-8o| A=, orH A

olUA|ul A WU AL To ARFHoZ Ha] g £ Qe 7EAE E3IH(US EPA, 1997)
(o:]

lo

(2of, 81 E= disgel Fo) oiE S0 M 7 Fof, 8, LE, Suiol 2gt 54 iE 0=l %29
Zifz 124 220| O Hachl O A2 2o S22 Fdlikls U39 35 HIUS EPA, 1997)."
QuoAE 49 TEASHGEC YA ke 29, OECD 3010 o3t BRAE(E,
DEATR] T QST Bag s AvF 2% 54

olmslg* ofxo] met BB ABAL AZ ot BeEm olEepy B HS
BE5EY NY AZ 9A

2827t 60% Old 4% O|Zald

TEASRC] 54 Aao] Ao U Bd Ao EA oo upet HSeLEA} 48]

=, A&, FToAE AL LEALRNE 7IE0A 2oE diol I Al

E4 94 23 SRRHEL perfluoroalkyl sulfonate®}t polyfluoroalkyl substances (PFA
£ E3hol, PFAS, £79| perfluorooctane sulfonate®?} perfluorooctanoic acidse
BRI oe wot, A 243 1o whe AN 2eelel FAHoR TR
A 2R AEASRRE(Mn) 100,000 B4, oFeby, Fofohs, 7hpa], Akeh 3 AEshE]

PR AR 9 eeun o] BAY SEolW, ¥E4el AAYG 9ol oY

)

A9 FofiidS Bk HFE ZR(ECETOC CF4Polymer, 2019)
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=7/t Ned I=EXAfetetE geviE =a(F) 7I1&

-C,H, N, O, Si, S & H0k 25 0l Ea=
7o HEH/HESE0] TSCA 25 SH
A2z Ug JlEs S500F Aed Al
2Ateret=E0 ofld

'CR3-"Hef/0re & 2gt IEXEEe
MNed AEAefeE 7= 27t
Perfluoroalkyl sulfonates (PFAS)

02 - EtAQ ZOZStF. Cl Br, | - Eﬁrglrlé?;?srll?ellrscarboxylates(PFAC)
- 7h=2H %OI% CI—, Br-, I-

— Perfluoroalkyl moieties”} Et4/20f| 37 28
(2010.2.26. 86 Al 2012.1.27.2E HZx/4
=N

- 7}2FH 0|2 Na+, Mg2+, A3+, K+, Ca2+
~ i, B, P, Ti, Mn, Fe, Ni, Cu, Sn, ZrS &8
0.2wt% 0|2t

-Mn {10,000 &<, HZAPt 7IE2kRIEE0|H,

-Na Mg K, Ca 0|2 2% 35& Ejl' o 5 o
ol NG N OIA IISK or Z4o0|ot Mz T1EX
#F sl 3 ) Fe (G 512 F O SRt 52 SR0IT APH ittt
=} (Ll
%:'_'1" ' %Dﬁ 6"0 §7|'

O ol ILEASRIE(L/EE 54 pH ol FoleAel 8 & e 1eAsigE)of s A2

Foled AEARIGE Ee AAE FolA AEAEEER] Aeolx: AR
1=, AAUTH2005), S7(1990), $=(2012)= A8 TEASFE & gt 7]
o

2 7ol e, Fol& EEVF w2 A9l (el

d

ofl

FAF FGEW =5,000 Dagl
3 - &, Fole 3 MG dg BAEF 5,000Da ©14)

T84, 20199 ¥7kE ECETOC CF4Polymer(2019)014E 34 0] &2 Fole YUk
717} €5,000 Da FGEWo|gh= Aol gt #ed SAE 24| Zopdlttal 7|«
Tt 84 B 4HY EARRNE Y] ol Yxof tigt FGEWZF 5,000 Da AAA|
Hop @2 A, I AR AL EE bE 24 YEEs A0E 7HE o4& Y,
FGEW (5,000 Da®] ¥ol2 Y= AN 7Fset o7} gle 3% ¥ °A 43292

Al ERARE A8 4 L @

—

flo
Y

AHEA T EXSISHE A WiHo] ALA ARKSES ZHe O E =Sk B A4
AKX
A

2 A NIHEZ A2 e E5 TSEAZEA 4 7Fs(Kronberg et al., 2014).
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- US EPA (2013)+= &°ol24 A& 3EH=E0

g et

Zol 7l&

‘20|24 124 - 20 AL 248 5+ UsE Y
stet=(Polyanionic polymers)2 XZIRAQI 4 27t QI
(B 43) 30|24 AHetdH<e 223 ReiM(0= TSCA, 2000)
skt 0= =N ol st =7

- ot AHEY A= AX

0fl) alkylsulfonates,
alkylbenzenesulfonates,
alkylsilicicacids,

20|24 alkylphosphates,
HHEAH| alkylcarboxylicacids

(AnIOHIC f o SOHE EXAHPLES 43F:
SUrfaCtantS) i*" B o= straichd chain alkul

o

=4 024 1250 24
T

0il) carboxylicacid X|2tA|2t al
kylsulfonate?| Zgt.

O 1= US TSCAOA $HAEAZFMn) = 10,000 Da9 &5

- 2024 AH2ENE Cifet 4
=0 CHoli =d0] US.

- [linear alkyl sulfonate (LAS) Al
™ 2R E2, A AE 2O
7] 16 7K &7+ 32t =40|
1ot gxMl2 B7t 20| Ea
7t O S7t=H, da

-7 2 SHE0= 167 B At
= 200N 71 DIZSHK 2t &F
= A Z20PHEZ 8% o7 &
SHSE0IN 20 o 2Ze

O
0] 57 2Ol SHOIEE S
=]

A

o1 ==

TR-2Y HASAR) ST

o
=d0| US.

- 50129 ATEIH|

o Zet Y02 7+=2H
020] Hhet 024
= gdol= &% =9

LIS A o
sS40 W2 4 AU

(&, LC50 » 100mg/L)

AEASES A9

VEZSFHEO A A Q)(Polymer Exemption Guidance Manual (US EPA, 1997))

T B 7 E2A5HE() 10,000 Da)o] B AA £F

= AlEdfoF otH, FU=40] +HEE &Y
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B 44) MHAUDE 7| ZSEEE IR EY Rolisiead HHA(Es HEE)

-

No |- HEE T CAS s fE= Mg SEE CMR*
1 (chloromethyl) oxirane 106-89-8 97-1-192 NA HE1-54
2 Formaldehyde 50-00-0 97-1-345 06-5-5 HE1-1
3 Hydrochloride 7647-01-0 97-1-203 NA NA
4 Phenol 108-95-2 97-1-332 NA NA
5 (Z,2)-Methyloxirane 75-56-9 97-1-129 NA NA
6 | 1,17"-Methylenebis(isocyanatobenzene) ~ 101-68-8 97-1-423 NA NA
7 1,1'-oxybis[2-chloroethane] 111-44-4 97-1-121 06-4-11 NA
38 Bisphenol A 80-05-7 2019-1-934 NA HH1-27
9 1,3-Butadiene 106-99-0 2014-1-693 NA NA
10 1,3-diisocyanatomethylbenzene 26471-62-5  2010-1-611 NA NA
11 1,3-diisocyanato—2-methylbenzene 91-08-7 2010-1-611 NA NA
12 1,4-Benzenediamine 106-50-3 97-1-334 NA NA
13 1,4-Dichlorobenzene 106-46-7 2017-1-761 NA NA
14 2,4—diisocyanato—1-methylbenzene 584-84-9 2010-1-611 NA NA
15 2—-Ethenylpyridine 100-69-6 97-1-441 NA NA
16 2-Furanmethanol 98-00-0 99-1-492 NA NA
17 2-Phenyloxirane 96-09-3 98-1-481 NA HH2-26
18 2-Propenenitrile 107-13-1 97-1-170 NA HE1-56
19 3,5-Dimethylphenol 108-68-9 97-1-274 NA NA
20 4.4'-Oxybis[benzenamine] 101-80-4  2019-1-935 NA HHE1-52
21 Ammonia 7664-41-7 97-1-184 NA NA
22 2,2'-Thiobis[ethanethiol] 3570-65-6 = 2002-1-526 NA NA
23 ar-Methyl-1,3-benzenediamine 25376-45-8 97-1-299 NA NA
24 Aziridine 151-56-4 NA NA HH2-44
25 Benzenamine 62-53-3 97-1-156 NA HE1-7
26 Branched 4-nonylphenol 84852-15-3  2001-1-515  06-5-6 NA
27 Carbonic dichloride 75-44-5 97-1-349 NA NA
28 Chloroethene 75-01-4 2001-1-519 NA HE1-14
29 Chlorosulfuric acid 7790-94-5 97-1-277 NA NA
30 Dimethylphenol 1300-71-6 97-1-274 NA NA
31 Diphosphorus pentoxide 1314-56-3 97-1-212 NA NA
32 Furfural 98-01-1 97-1-369 NA NA
33 Hexahydrophthalic anhydride 8b-42-7 NA NA HH1-32
34 Hydrazine 302-01-2 97-1-409 NA HE1-80
35 Hydrogen peroxide (H202) 7722-84-1 97-1-2 NA NA
36 Isophorone diisocyanate 4098-71-9 97-1-45 NA HE1-119
37 m-Phenylenediamine 108-45-2 97-1-334 NA NA
38 nonylphenol 25154-52-3 = 2001-1-515  06-5-6 NA
39 oxirane 75-21-8 2001-1-520 NA NA
40 styrene 100-42-5 NA NA HE1-47
41 Branched nonylphenol 90481-04-2  2001-1-515  06-5-6 NA
42 Nonylphenols 139-84-4 2001-1-515 = 06-5-6 NA
43 Nonylphenols 136-83-4 2001-1-515  06-5-6 NA
44 Branched 2-nonylphenol 91672-41-2  2001-1-515 NA NA
45 Isononylphenal 11066-49-2 = 2001-1-515  06-5-6 NA
46 Nonylphenols 104-40-5 2001-1-515  06-5-6 NA

47 Tetrafluoroethene 116-14-3 NA NA HH1-68 342
* CMR(Carcinogen, Mutation, Reproductive Toxic)(BHAELIA| 2018-23235)
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6.1.4 S5l Al =Xl Of|A|
* ZX| : ECETOC Conceptional Framework for Polymer Risk Assessment(CF4Polymer), 2019 (O|st ECETOC
CF4Polymer(2019))

% ECETOC CF4Polymer(2019)0M= 1EXIetet=22] Rallda =Rloh| fIgt Algdats HAHER
=29 71X, 223 g3, 2 4=, 4H0I8E(6.3. LEAERE2 Y08 F1), &

o Z28ol== #1
TRAsEE] Sl Sole 93t RS REFR) Het AF] Wgle ATHoR M2
- Abdo] TEASIEC] HAT Sro] UE wEHRES S oldsis uA Wa

- = F20 224 AR 9 sHol Edt dEo] wE Al FEd Al 9 ARl 15

10

CEY)
[—Ll:é %‘E(}” III'% ﬂi-" %SHJS Algl:'ll —Jr—% |_-|E—|'F 0:"*']«1%] 15> ;'él.ﬂ)
L& 2/t 582 3%, O 3
HHSA0| LT, R4 010] JHSE SHL #0IRY, HAYS, IR Y & 2AF Hol
AHEM S0 UeiMe I8 U & ZAHE S0
L3 -1
31 33 5y
| | .
i I
- MA40| & § 3
Ef: b} = 24 7 -
nd i o )
] =8} |
. n
a.- 1 -
= — ___.'i I
:ﬂ 5 — -
— S8 l
@
E
3 I
& |
i
-
=8

Ql

(18 16) = =20 M2 Q| Fate AR 5=l TEKECETOC CF4Polymer, 2019)

0
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O 3 Ald 3 25 FH vpgo] "ash dubzQl dzfe (& 455 Al

(B 45) 7E - 24 THZR0| B2 X L B Q8kY ol BRI 17) 2D)
78 RV

- EE Uid =22 58
1A HE Uy 53

S * ECETOC CF4Polymer(2019)0lAl= 12X} _Jﬂa(polymer formulation)0| &

E CHAH

- = IEXERIE OHS RMECEE| A £ X712 B8 5542 EX IR

- O L-TTL—

ooy 12 IBAY . o o N2l JlnEE o, BR XY, 285, MRl
- de 274, BY 2, ARNEYE, QRIS AR 5 2o 5) 20l
| B2 Qo TRIAE 2E © 2 Kol S120] s 8%, L34,
cy  BE EEFE,. HiE H37C, BESH 24 5 1
3 EA Sziter o | ox -
SET FE . ol Rohy DAY HE ¢ AR/UE SH0IZEbicavailability) %

Bt2M(reactivity) 12
QX J2slE Tt

3|-0|)

S s 1Y L N 2 1, SARE TENSESS N2 R% T2 75 B2} S0
4 T QM AEIKIE Bie T _|_ A2 S T T
g A T 185 M Bof AE4H TR 0% HE(Data Gap

+=, 8ejg, 24, fate 17
*STEP 2 = polymer identification
Q|2 2 -0, functional groups, crosslinking 0§, B« 2L, 28 ,
dafig| e, BHiAe, BEEEY: ABEdE, ES(E0/ALE & E61d)

Step 12| problem formulationU] =5
[ 8k, F EE, #3419 1 ]
tSl:Ep 5 - h;"‘ A|LtE|2 ”E’ﬂ
B0z gopt Hz0| U S |
% Step 6 - exposq:a.d:a.ra.da.:isaﬁm.! ___________ 'I

1 Polymer Product®| &
¥ % Step 3 - polymer component straﬁegy

B3 SEfe} FHj 15y 2|-r/'-||—r bioavailability ¥ reactivity
* Step 6 - exposure characterisation ni=|
. \
- sﬂﬁ 7T ™ !
species2} endpoint 124 endpoint 11 _
tep 4 — grouping approach evaluation) \Step 4 - grouping approach evaluation
| i
ESE— ®old0| US@ | ____ J
¥
[ % Step 8 - risk characterization

(A 16) =& 420 IE QN L 2t QoA =tol =Xt
(ECETOC CF4Polymer, 2019)
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A AelelE d&s)

O HIRE =7t0A 2] 1= &=t It 34 ST

O ©F EPA*E: 93] 9] PEE B9 LEASNIE Txo] BE fY AE(E 4o B

* TSCA NEW CHEMICALS PROGRAM, CHEMICAL CATEGORIES, Office of Pollution Prevention and Toxic
s U.S. Environmental Protection Agency, 2010.

- DEASIE T 99 SuTRd] g 48 B ANl TRl 9, 74 Tx
29| goh= LRAERE 159t 9 92 fa8 AR Als

O ytt= 71&sstE409l T EASIHE A38Y T2 T3 Polymer Rapid Screening’
9] ‘the second phase oA FAF £ AXIES IEFSFolo] F7lolal A

O YRo|HE AFsItEd TEATFE BN FAEE SHHE 719 read across A
3)83lo] ZEAYS WA & e

Aol BAF X, vHEE G@FAY] FF Aol SOl wet #34 Sol tE 4 AL
53] 71gnddE HEo] H-aEARRMHE v IF3T HA .

O AEARNIES AEA ASTF2Y 7H2H o2 FAMdOl we 153 7

- OES A4l o R Wrte FARE AEASES] 7HER EE HolHE
aste] g 28] die f3de F4 7s(read across )

O AEASKE Haf 5= I Hole7t F53 49, o1& 7t dAIT Hol" 28§

- 2HR} AE AE I U/EL o7 7]7]0] Q#:E0F A o] & VEXISIEL obAg)
AHE olgo] dldHH 53], wF A5 Fid AR o4

O A&7tel ot LEASRIES +AMI(AFS) 242 A A2 ZLEE oFet 2=
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¢

LU off

kl

SAEIBIE0 QAME(aSE) ANE {8t HIZAE(ECETOC CF4Polymer, 2019))]

Y (E= FARRD A He? SRUEA = ZERA? SUSHALE SAFSH DX} 8E? 7Hn A0
H oL ZEof
Sot FEHS| DEAR? (O @ 2, HIZE, 2§, AE, "a)?
SUSH atst EA? S2H0| EX?
SUst 2XtE #HY, S 1,000 Da; 1,000210,000 Da; ) 10,000 Da?
=/S00IM RASH 2H14? O 2tF it #EH0| U=71? o™ 2iidES 7HKI=71
SYUSHLE FAFRE 718 ¥ MEAY 74 48 Hlg (600 % < 1,000 Da)?
S HI2M X2T|(RFG)? Mol Y QAR = &&7| 22 SZHFGEW)0] 1,000 Da/ 5,000
Da Ol = 1 Ofof?
QAFSH 202 Y= = FGEWZ} 5,000 Da 04 = 1 0[8f?
FASt 2 Bdle / 2847
QAFSH BH At24?
=284 I8N 42, SYotAL FAret (A 2t 37|, e, S8, HEF Me?
SYotAHLE RAFRE AF2ld +F9| SH HE? SYotHL RARRH EoflitE?
TEASIES] 153 9 read across A-80f gt 7HEES Aolotal JLHAE 2H
W DEASGRLS FRH 02 JARE TEASGET 2 339 Bty 4ok,
93] A8, E= FUT B2 EF/MoASt HHEA FUO] BUoIR Tl

gl oS AT Bo] Yk WHEH FTAS AS, Y nEAsrE
FEH 08 GARE TEASLEZ] et BAOI8E U o8 Fsd A=A, B

HolHE 4stal Holge Hdg 3 A= g7t

WE

=
=

oX,

AR mdotog JE35E I} read acrossE £8) flolg 7L A7)

TEe A WUtel 3 AEARIEES AV ETleke A H SHOl Bt 8
utetulE S Al
F2 o E ] 27t IF WAlAH 54 H/Ee =45h3]) 549 Halo] og
7|54 2%

g AEE ARESl read acrossE &9l HlolE S A= 7|E AHIS
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sfst 18

Alkoxysilanes

=024
A
Anionic
Surfactants

-C-0-Si-

22Xt (1,000 2Rt
(pendant trimethoxy- &=
triethoxysilane groups)

- g0t 7= ABgd £
0l) alkylsulfonates, alkylbenz
enesulfonates, alkylsilicicaci
ds, alkylphosphates, alkylcar
boxylicacids EE
O|28O89 X3k &g
Oll) carboxylic acid X|&HH|2t
alkylsulfonate?| &gt

- vinyltriethoxysilane,

- 7HEIAIE] 220 = OiE

571 E= o0=Z SolH, o =4
-TMS2 MEHUAM dot H & =4
- trimethoxysilane &t T2 vinyltrimethoxys

ilanel| ¥=0| 902 HTL0A NOAEL 10ppm (& 11
mg/kg/day)

- methoxysilanes2| alkoxysilanes: tri(isopropenoxy)

silane?] 90 £ HL0A NOAEL 75 mg/kg/day

2. dHi=d

- alkoxysilanes: 70| IR =2 =4, o FH

a7

s=0lz ¢ 8= =4

- dimethyldiethoxysilane: 2% 48hr LC502 1.25

mg/L

tetraethoxysilane, trifluor
opropenyl (methyl) diethoxysilane: 154 XZ
EC95&= 25 9 10ug/L

- 20129 Al 2dii= Hdet a4 d=0il sl =40|

L 2O

ol
PIN=]

- [linear alkyl sulfonate (LAS) HHEMXO &

2] B A= Z0J7| 16 K| 58 =40| X|pA]
ez It =0 B 2t 4 SVotE Ha

0= 2 SHES 16 7l Bt A ZO0|0IN 7FA BIZGEX|

of, Al 207k HOB ZROIM 0fF U BHIHC
ENIET]

[
0

floll 2 F2-EF S

ru
i

ARSIt A=

22| BEE X 2R S50 N

I'-iE I'-I.II

Rl
ol g

N
& oo

A

o

=7

- Methoxy— 2! ethoxysilanes2 =& ZH(equi

valent weight)0| »5,000 Da0|1l £X}2F 1,00
0 O|2t0| 25%0(st, 2At=F 500 O|2t0] 10%
Olof2l &2, #&0] HEEX| = A= F3

- propyl IEECH 2 alkyl XA 71 alkox

ysilanes: EZZZH(equivalent weight)
cutoffZt 1,000

et SRR 21 ORoiNdE 2Pt gt A
A2t 2AE HAXl= YS.

Rl
i
ro

A SS

0[ ) 10002! AZgtdHAli= 05| =40|

)

ot ATEEXS| 7H2H 0]2(Y0l=2)1t S0
=d ABEgHIE HH 0l24s ddot=
82 gd 40| 2 + %S &, LC50) 100m

a/L)

0
r
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o SOME EXAMPLES ARE:

7 R = straiekt chain alk
— OH

alkyl benzene sulfonate (LAS)
g i

R—d5—m R—O0—P—0H
g ok

alkyl sulfonate .
alkyl phosphate

oF0|2A of) - 2HF0| U= et SO AA A CBtA Tt 228 =GHH =40 A9 gls
HHEA K| - SN2 BA 27 A0 1670 MK EXEC= SYt6tt - HESH 0|248 O|FH Rt =40| gig
Cationic F}h 7t Als 2017t § S7totH A
(quaternary CH;-N'{CHz)s-CH; Br 54 o= ?lof QSAR 0
ammonium) i
surfactants
= = =y et - Polyaromatic sulfonates= 01&, =HIS, 270 28 - = Sdld AEAR=E0 HE
1) Polyaromatic sulfonates— ¢ I=2 woid -2 A 1,000
4 - . L xXZor 95
ondensation products of s Polvacrylates= ZF02 Fof
ulfonated aromatics with f - Polyanionic El'%':i'”(()ﬂ, Na, K %q(saltS»E h—|: .,E,.(gree
s S0/ ormaldehyde n algae)lil= 2SEEL| 40| O}, 0FRL SHE
oS T . L Lo =M
I2X35E2 2) Polyacrylates with free  car O”'— == To )
(2 SHEFA) boxyl groups - =82 0I5 S20| 2RO HE| Hst JUAE over

(Polyanionic ~chelationo’| M=
polymers(& - 27 0|At9| acid groups 7 - EM2 Al MOl 7t == CaCO32ZA 150 mg/L
Monomers) CHM 2 St 45 OiE0| EXiot= C82+ EM Al 2HetE
(R7I4t chelators A&
- Acid Z1&2 carboxylic acids,
silicic acids, phosphoric aci
d, sulfuric acids Zgf
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Lok
[
H

s Yol=d
JIEXtsketE

(Polycationic
Polymers)

SES
- Acid?t Thiol XIEHIS Z83
eI

+Acid group2 S5t SEHO|

HOPALE M2 CHE 20] A0]

ole A 0Ol
M=2 T MO

- TIZA| SHEHQ| nucleuse  carb

on, silica, oxygen, sulfur, nit
rogen, £= 0|5 A9 =%

;OIAOQ
cc’iET l

0] 7HH212] S E2 =0 7tE

e AAR HA

-2AEE ) 1,000

- BIZA0M CIE QXS SiEZ =

Mols NEXSEES

- polyamines, polyquaternary

ammonium, polysulfonium,
polyphosphonium 3t&t=

MO 0fF, PHE YE(EHE 5), R K3,
 Algaet= OIZLI SHZBCE 6t &2 =4

20| MM EOO| HE
CENS Q0|2 TME 000N HaUTI 5

o
te== S/t J0I=2 JEFRT 400 Olo0M= Mol
T 37t Met 590 Stk s

- polycationic WEAtelEE2| QoA =X QSARs 7HY

>
o
N
]

- =20 7 = S0AM 2AEE I2A}
- =X 300
- EPAE “Cationic Flocculant Producers Ass

ociation”t o L2 ZiE|12|3t Yot =29
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[

O aLEAslt=9] e #aid 2 A 3 Fai4d 7oA Aol &-E(bioavailability)

WHO IPCSY] g9jo] mEH FAHol-E “MAZEE H=E ot “BEA | gt S57
ofsf HAgtHE AL . MAIZRE FE2 2 ol&E ¥ L& 540 AFEY
£= 1 Life Cycled] w2t 7-&

ECETOC CF4Polymer(2019)°l4+= (1) =& £/ w2 &84 o]&&xt, (2) Y+ A

ol&E (3) HF(HA) Al ES 7=

[MAEZ7|7(WHO), IPCS2e MA0|8E Fo|)

0 3/3(2(agent)0| MEAU SHEI0 HABSO| M0|D MESHOR 503t +27et vISH
2 ols ME(Q)SL 227211 Folotl, “MA0ISES MAZRES YEL MEH o3 S48 BT
EBIICE

[ECETOC CF4Polymer,2019)0{lA{2] M&0|2E H2|]

- 22|X 0|2&(Physical availability) T2t HZE9| M8 Z0|A $t 7§ 0|A| 7 MHE0| 0
Y2 1YS Soll LN matrix2RE PEE= As LY (U=, =2 0|82 YWs=2 Mes LEs
0|261H HX|& 4 QlS(Stormer et al., 2017))

. 9= MF|0|R B (External bicavalability) L& T EXRHMW) TEXIS LS A MA| RS SD15HK|

o ZHS(LIF, =, 712K S)M 24 =4S UELHE SH

- LIR(FL) 4018 E(internal bicavailability) 1EA MS0| YA s SFR=Z 450 ZE 712A0f

HEYC=M [ 2 = OIE + UTs A= Hotl, IEAtelelz o WS YAOIESE2 =249
Hol, 2AE, oix H 2/ME 2F ZHE Zeols =2/A SS9t =214 JEjol s 2

MEf [l Mot ZAARKECETOC CF4Polymer, 2019)
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ofk

* 0=, 21719] OPIOjoA IEALeRtE0] o7l= 221 Fet 20| MMz ZAFS0| HF A HLFeS DIXIX]
Xok= E42E USB(0ECD, 2019)

9e EL U gHol8 Fsd TEASERY A9, W4 F87IRFGS)Y EAe
S GRAHEGEW) 23l

¥FS A AF87I(RFGs) BHl ol el Uo3 maejst olje} sjg LEAS S}
T2 SARE 20| g3 BE /M5 dlolee] Woksh A e-wA Aded 44
S0 T A3lido] R 7RIS Ui 90Tt £ A2 A Hin vivo) A9 BRHE HE
U184 A87|(RFGS)S] AL 3 MoAS 7PESHE o -8 0, al B4 4w
48 M5 A9 BHE Bl iR, v @ A o4 whe A A87|(RFGS)7F 9L

L1 IEAE QAo Mg fola B ABVIREGE AR Stol WAR 5

a2
o
Z
9)
Z,
>
w
[\
=2
O
N

A AOIGBE A A0] TEASRIES] 90 SIE o ¥HEEe] B4 ol a7
TEASIR] B, AoAolAo] Bahint Bajakzo] WA ARjol 8Bl ek W7k wa
59 =23 e Uokd, ¥ 9% 7F5 A4S FE/ 9. DEANAE ooz ATA

Qo B FFL HNSH TEANGZE st |Eol ¥ PR Ggol At

Eo0]Z9] ¥ AL Qo & 9l 1HR}F 0F L2 9] QLS(ECETOC, 1997; Warheit et al., 2001)
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Isocyanates 11E2XAISHEE R
isocyanates IEAtelplE 54
- AT |R7IeEE g SEESot, AV AARQQE B
- EHFASRIE, O, ¥FE, & S UE
- S BI3o1H, O|MBIEHAS HUAZ|THN S2EH2| PolyureasE dd

RNCO + H20 — RNHCOOH — RNH2 + CO2t

RNH2 + R'NCO — RNHCONHR’
- ZEMO2 MME= Polyureas= H|WA =40| HOoM 284 23
A -

VEXEIIE X S0 isocyanates 22715 Z&ist 4R, 27| & £

HSE O] 7t #AE HEEH, 59| £30M= E.L7—ﬂ'0| oty

- HSEE 7WAARE TR A DEXNM |7IEX0| =X 20t Txf%

isocyanates &&7|E Zalst IEXeleiEae HAN|, AE, =2 S0 &
7

CHE SXI94% i 28

M HEEGI0 A TEXE

_@
ﬁ
>
o o
m
2
oo
40

r

0
& o) 0
N~ N I il
OCN(CH g |_(CH2)BNC‘3 *+  HO—f0-C—CH;~G-0-—]-OH S
i ‘MN/ %
(CH)eNCO
0 0
¢ 0 P X 1 ¢
OCN(CHz)s—N~ “N—(CH2)sNHC—0—-0-C CH;—C—0——0—CNH(CH,)e—N~ “N—(CHa)NCO
—n
e BB
i S A
g N Vo 0 0
(CHa)gNCO (CHa)gNCO
- Thiol 3tetE 4
YHO| Thiol0] A= =F
- 0] 222 0| A=t -5-5- Zgls 0170 2Art 28 dd
- 0|2 =Aet -S-5- é@
= F= 29U AA”INM D2ASL O Tl
- 2HOl| U= ‘thiol(- SH) el BrS0f Qo &At 2t == &AL W ‘sulfide bonds'7t &0 Het
=20 dd&= A2z oy

H-f-s(chaoCHRO (CHa —Fsccnanochansy
n

—H —ESICHzleICthUICHa)z a—S(CH:]:O{CHz}:S—S—(Cﬂzlz’J{CHzle —EICHaleICthOICHalz Sa— H
n n
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. MIE EE M 200N ABES FI2EA0E TEAe] IBSHHERA, 2014)2 BRG] Y02
FMo1H ZHolet 12X X

oo IEXEEES
- O[2f3t OO, 2 TRRITS| T MEE Hg7|s UNHOR SUSHAID, XY, HREAT

B2, X819 X|g BT} 8 4 S,

il
)l
|.|-|

Poly(amines) 1&

FHLICH FR0IM =5t Poly(amines) &0 et 7t At=0lM CHE 3709 082 S2E HYL=
St AZ(2018.11).

- 0] 289 NEXEEE2 UL 7|ESER IekietetE 2329 221321 ‘Polymer Rapid
Screening’ @ the second phasedtiA T7tE S MEI=N QE Qe 7+ It 43

- oig 989 SEE2 F2 =4 B X2, B MX| Mt oil field M8 A4F2 22 At
Poly(DADMAC): CAS No. 26062-79-3, 26590-05-6

CAS No. slet2 Ry H o
26062-79-3 Poly(diallyldimethylammonium chloride) (C8H16CIN)n
2-Propen—-1-aminium, N,N-dimethyl-N-2-propenyl-, chloride, polymer with
26590-05-6 2—propenamide
O|H: Poly(acrylamide-co—diallyldimethylammonium chloride)

Poly(EDMA): CAS No. 25988-97-0, 42751-79-1, 52722-38-0

CAS No. seEdE H 1
25988-97-0 Methanamine, N-methyl-, polymer with (chloromethyl) oxirane
0|Y: Poly(dimethylamine—co-epichlorohydrin)
1,2-Ethanediamine, polymer with (chloromethyl)oxirane and

42751-79-1 N-methylmethanamine

0|H: Poly(dimethylamine-co-epichlorohydrin-co-ethylenediamine)
52722-38-0 Methanamine, N-methyl-, _polymer with ammonia and _2—(Ch|orom_ethyl)o><irane

0|¥: Methanamine, N-methyl-, polymer with ammonia

Poly(ASPCA): CAS No. 69418-26-4, 68130-99-4, 27967-29-9, 68134-56-5

CAS No. seEdY Hl ¥
69418-26-4 Prop—2—e.namide,trimethy|(2—pfop—Z—enoyloxyethyl)azanium,chloride
Ol : Acrylamide—chloride salt of trimethylammonio—ethyl acrylate copolymer
68130-99-4 Ethoxylated Polyethylenepolyamine
27967-29-9 Urea, polymer with ammonia and formaldehyde

2-Oxepanone, polymer with 2-(chloromethyl)oxirane,
N1-(1,3-dimethylbutylidene)-N2-(2-((1,3-dimethylbutylidene)amino)
68134-56-5 ethyl)-1,2-ethanediamine, 2-(methylamino)ethanol,
4,4'-(1-methylethylidene)bis(phenol) and 2,2'-oxybis(ethanol), acetate
(salt)
Poly(amine)0fl &dk= 229 LBl &2 X—11 AFO|0f Ch
A

O=Z 20X 5. HeXe 52 RS MAL
oEl= MRY2S ANz Hete|o HEET o 0]y 7HEotK|

- OtM 4280 ReEHe 2222 HYEA Be A2z 7.
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Poly(amine) 122 QIx| RaH0| SOILX| LS

- 9719] Poly(amine) E&2 0iF, SHSF, XF0| Roliet 28718 718

- J2|L B YR A0 |70 EXotH, 4l 4 ASH0 et I=2At=EeEZ2] fFolild2
NU(EH-H2 HE)
QI PloidE7t 2, QA &2 AHK ME FR X2 QN Rotd2 W3,

Poly(EDMA)IE3t X2 A2 (CAS No. 25988-97-0, 42751-79-1, 52722-38-0)
PE

jo]

LN
Epichlorchydrin Dlmﬂ'ﬂ!y] amine
Route (b) 1,2-Ethanediamine
Route (a) I Route (c)} Ammonia
o, /\\/
& %
I (=]
Puly EDMA
CAS RN 42751-79-1

|- g

Poly EDMA PDI EDMA
CAS RN 25988-97-0 CAS RN 52722-38-0

- w2 EH, 359 Poly(EDME) 12522 £+ HH2A0| 10,000 Dag =t6td, 20| o=
(=] SLSH
Aol=dg I=Xktelet=E
= =G i=ke) A S A x = = =
- 0|2 AEA=EE2 HN S3X0| S50 EQW MEH HE AC= o=
Corresponding 25988-97-0 | 42751-791 52722-38-0 Source or
CAS RN Survey
References
Physical form Blueish Coloriess to | Ciearto light | Canada 2015
liquid amber liquid | yellow liquid ECCC 2015
ECCC 2017,
Canada 2015,
ECCC 2015,
Mn® (Da) >10,000 >10,000 >10,000 Edzwald 2011,
Cumming ef al.
2011, Cary et al.
1987
Wt% <1000Da" |0 0 1] ECCC 2017,
Canada 2015,
ECCC 2015
Wt % < 500 Da" [1] 0 1] ECCC 2017,
Canada 2015,
ECCC 2015
Densily (g/cm”) 1.34 1110 1.2 1010 1.2 Canada 2015,
ECCC 2015
Charge density (mol | 7.3 22079 19.029 Cary et al 1987
N*/1,000 g) .
Water solubility >1,000 >1,000 >1,000 Canada 2015, a. BE1%E 7 9lg
L ECCC 2015, . . r-
g B e b: CO2 evolution (Modified Stum Test)
Gregory 2007, for a formulation
Wilson et al. _ _
2002 dr #R0| 2Hot F=HE U
H =
=old
= L H= = = [ =
- Ot HOIM M=ol Zit= OlZolldo| siFok| (e A2 =02l
- ATS0MS Zolidoil CHol At=7t it

Hete EQ %Oﬂﬁ(é, 3714 x) B0 O ¥8
=

YT of
Ao= FZEHD, MetM 3859 dRAftelela2 A M Al OF

e
>
inl
£
rlo
0x
Ao
=O£
oz
rulo

- Jt2of A=t X2t OlF 220| =1 40l= SEA, ﬂocculationOH MEE7| HZ0 S0IXM
OlX3l Z{oZ 0=
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SECEE
- 3&9| XL Y0|2 Mot} =11(7.3-22.1%), MnO| 10,000 ZCt IH, MEXZF 220| QoA
389 22 =, EY, FNSB0M 589 715d0| ¥ A= =
CAS RN Source or
Result Test Method Survey
Reference
SRR Not readily biodegradable QECD 301 B gfnggaz%?é
42751-79-1 | < 60 % degradation in 28 days® | OECD 301B SDS 2017
92722-380 | Not readily biodegradable NR® oz
ME Folid
- 339 IEXettE2 Y0l=d Amine
- 20|12Y Amine H&7|E RElcte 282 0F7, FAF S, 270 Ral(Boethling and Nabholz

- 3%° | DEXSHEIEH tigt HI0|E{(ECCC 2015, Canada 2015)2t 250 2 ASEXZ27 &HE

- 7tg%et H|0[H0| T=H, 335-9| SEE2 SHEN 070 5d0| 11, £F0= 28 B =48
7+

b: a2 M H A F ARFO Ot
Organism Effect® | Result (mg/L) Sources Z
Greenalgae | 96h ECa 016 Boethling and Nabholz 1997° ¢t Boethling and Nabholz 19970f 2lalf 211
Daphnid | 48 h ECsp <1” ECCC 2017 E A2, % amine nitrogen content, &
Daphnid 48 hECy 0.34 Boethling and Nabholz 1997° 029] 2Jx|, amine Et(tertiary or quate
Fish® 96h LCs <" ECCC 2017 nary)0| CH2 40|24 TR0 CHat 7
Fish® 96 h LCg D13 Boethling and Nabholz 1997°¢ S Ee] = ;
Fish 96hLCsx | 027078 Goodrich et al. 1991 d: 439 Oi&{Rainbow trout, Zebra fish,
(0. mykiss) Fathead minnow, carp)il CHEH 3t
- e 02 = of & 9o
. T O© = T HAO-

- 389 1EXE EHFENEMN)O| =7 HE0(Mn ) 10,000 Da), +=H2XZH(Mn)0| 1,000
Da 0|0f01| MEHE R ATEQ 0 HRE HOLD, MEtA lMEI=Y 20| MELX]
oro
Ls o

- 02 Yo|=2d DEXAfIE0A 2L 20|, X ZH0N Xt |R7120 2o tetxld, 0l 33<
DEXNREHAME 22 80| =8

Daphnia Mitigation Fathead Mitigation
Substrate magna (48h factor for minnow factor for
ECsg, mg/L)* Daphnia {96h LCsy, Fathead
magna® mgiL)® minn
Standard
laboratory 0.08 MA 025 MNA
water
Bentonite® 6.0 75 65 26
iite® 095 69 095 38
Kaolin® 0.90 11 0.65 26 e .
Silica® 012 15 042 17 a- *EJS_%E,O“ o/Ag & _ x
Tannic acid® 8.0 100 [ 26 b: mitigation factor (A[&& Als0f
Lignin® 4.0 50 35 14 Cist 2Ast=l =0 CHst ZhH
Humic acid” 50 63 40 16 . v
Lignosite® . = Sh 7E c: 50 mg/L substrate0OiA2 2t
Fulvic acid” 38 48 38 15 d: 10 mg/L substrate0AQ] 7t

- Cary et al.(1987)2 Ot2H2t 20| bentonite, illite, kaolin, silica ZX R7ASHO|A] LA AHEHZ A0}
oot H4E o, O Zits oMLY &0 =40 M
QA ol

- 3359 IEXtetetE0 gt QN FoHEAIES L& Z2IAULS ‘Supporting Documentation: Fianl
Risk Matrix Location of Polymers’(Health Canada 2017)HA A® - QSAR H&

- AR IE 52 AR 20|, et 0 52 HEC= LENCH, 282 SE0| oAM=
Folfd0| 2 A= LELH

- ‘22X¥oz 39 QIM RoiMOl F2 Aoz HOIYZ ZE XIS(ECCC, HC 2017).
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ol
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O -.—I6Hé!%‘i7}0|| st ¥H 9 X diskcn 47) @)

O

AEAtetelEl| SO0 2ot HE

£X : ECETOC Conceptional Framework for Polymer Risk Assessment(CF4Polymer), 2019

(0|5t ECETOC CF4Polymer(2019))
% ECETOC CF4Polymer(2019)0A Q] 1 2Xt5IeIE9| o8 H7I=E

ﬂlIO
>
=
oot

d|

Aol WA ZRY 2 AR

e, HoEH kE 29
7k, 71 SelAe] stebA g
A =2(EEH AU kE, AHA 2E S)

-2 =26 WA = HR)

e
ok

4 f30 & 8 Wl Hes vas

F24 aat oA S, N8 A%, WD 5

-FHHY 24 =94 AH, o, 73 IHE =T

-=eleketd 8l ATEd e FHl(fate) S A=A #8384, SV, AkdlE A=

(pKa), n-&&&/& A (og Pow), w349 239t

L& AU 242 HaEAe] gt derHQl M 280 R tgEA g
| EF, DAl &4, AHE Eok, 3tet AlE ¥, 34 ¥F, 84 wiE WFERC) /
£7 34 & HF(SpERC), otElE WR(AC) 5 =3t

L& AUERE 24T o 1sfof & 34 wiAdE (1) EY, 2) HHEEHS € D),
3) EEF % ), # @) H71E ZHWHO IPCS, 2010).

g AUELE 2 o AHsfoF & A k&
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(1) DEASGEAZ 3 D98 =2 L 45 L FY =30 e 2AHL /M BHe =

i

@ A1 % FY =27RH0l U= ARA =

(3) 2914 w&S BT, FFL BX YA b

O IEATFRE| B Grol meht ARATF B YHQA L 94 =3 ZHE AD
wEHILE chRolof 3

O IEASKIE] gt Fo] ofe] WHUORRE WY 5 Ak B%, agsregate ANYH

7= & 4 JS(OECD, 2018)

O dEXt=teE Flolddrr T2

O ECETOC CF4Polymer(2019)°14 g%+ HolAdH 7= L EALS)

&= AAlR | Ee, v
S 2r, 3 YUk, H9EY AVES Eeet AEA AES

H:l
i

- ARASE 1 AAE 2T 18 2AE(preparation)® ZF

O WHO IPCS(2004, 2010)7F &gt w4202 dojd fJsidE7l sfzvhdzt 4

- CF4Polymers WollAl @A 1(H4 222 241%), @A 5 2 6(=% ¥7h & =& AvEe 4
g B0 2%), TAA QN8 = Aa 29l 2 s S)EE ofu g 8T A|(YslE =
WHO IPCSoll oJsff e dAet 5

- 1EHA: OA ZHE ZE(Problem Formulation)

- 20 DXt AlE SA(Polymer Identification)

- 3HA: 12X 242 M2KPolymer Components Sterategy)
- AHA OE3E HE WA IOt

- BEA & AUER A™(=E Bt A N 2&)

- 6HAl £ E4sEE TV F N BE)

- THA fohE HIKYGHE A 2 EX3S)

- 8HA! flol EH

O ECETOC CF4Polymer(2019)2} WHO IPCSS] Q34871 maQ9la.9] 2ol wEaslet
Bl REASRE AE0] Besotd ST B4e A% A% 2 8% R Zeky
- olo] A AERA(HA 29 TEA THAE AL AR A% DA 2 =
- E L85 Ado] 2X olw® 8%} hebely, TEASHRIE S4o] tastel, nd
B7lo £ BE = w2 Aueled] ZYGHA) 9 =E SHGHAS HER UE
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Polymer Product

(olex ®ItE

E=oF 4O}
EHA Of IHE
H o}

(ojeas 03 jou) wybiam iejnajoly

Monomers

\

A 17) 12X HF +4at i8I 1HASHECETOC
CF4Polymer,2019)
(B 47) 12X518t29 oi8m™rt 12ASHECETOC CF4Polymer,2019)

= aEAret

- OHQl 42, IEA HEHAZREO| O|5/8E ¥ Shtee= NEXY =2
=08 720 ASX0|L, NEAE 2ffE2 WEHAN 25 UX, F EHSO|
ZHM5tE N2Atd sterz0| IHEEAZEE O|s 74S(PlasticsEurope, 2014)

- NEAE gtetEll 0ls/t Cidet 0101 Qlst gt 7tsd &X

- E QOI0): & oA, 2= U xM) I TEAteletEol Lalrt MEAYH etz

0|50 St

- EENO e HUIE ol MEANE SRtE0| AR & E +H0| Cfet 42, 12Xt

HEZAN Agzs ZBE'E HetoH

_|l0

4

10
i}l

|&(0: A, o=, HH=S)
30 BiStY 24, EAY 22, ZHiA =,

| AJE|Y AX =B EN 115

=2 AKZsH= M7t AdRp, E EHO):

COIF| = Alwn) ot
golie, =ty St
QA =E FRE 2ol

Q0f, MQI Long AlH

- E ZR0l= &+, 20 ¢
= 712/ N
- aggregate exposuresO| HEHEE=T}?

- TYOH TACMG EAetE HEE =0 1M, 8siE, dloizE)

- dE EE, a4 = M2 MO M- HE = X 5/ E= YE{SH
24, BAY 2X, B, ol ity Si 2HEE S2lae 98 8 A32)d
=& 3H 54 19

CE H YE 8 NE

- 2 oA

C=E 1N AT

- aggregate exposures’} HHEE=T}?

>
::
Oll
_u_

X == ALt

dH == AlL2|R
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