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Oooao
#1
G  |EEREE NFECK BN ESh|[BMEh |(REEEE CDN  L(mg/g |N(E Rt
PEER(BR |PAUHE)  |7-Fe(E |7-NE |(°C) B%, KE
fkanT B%. ¥/ E%N. B%) |(gomd)
Y73 TRATER A | Ro R B
TEME R | SRR IR
#) )
FREGI JOLC DCD 0.1 0.5 500 1.9 1088 1.36 0.507
FHEf2 |OLC DCD 0.5 2.2 500 24.2 959 2.01 0.558
FEHiF3 |OLC DCD 0.9 4.3 500 54.8 858 3.05 0.579
FEREH4 |OLC DCD 1.8 8.3 500 612 850 4.46 0.532
FREHIS JOLC DCD 3.6 16.7 500 73.6 612 7.45 0.594
FhE e (GW- DCD 0.9 43 500 223 719 3.65 0.567
THM
SeHEE|7 |OLC DCD |09 43 950 6.4 796 1.28 0.520
Ehii g |OLC S 0.5 2.2 500 1.7 0.519
ENimo |OLC FES 0.9 43 500 23 0.529
N5 10/OLC €S 0.9 9.5 500 6.6 0.519
FHE11]0LC R 0.9 43 950 53 0.523
E i f#i12|0OLC 132 0.9 95 950 7.4 0.531
e fF1 JOLC AL 0.9 0.0 500 1.8 0.514
Hrigfa2 |OLC DCD 0.0 4.3 500 2.8 0.520
Frigzfa3 |OLC 7€ 0.0 43 500 1.4 0.518
{4 JOLC L 0.9 0.0 950 24 0.495
Hgms IOLC DCD 0.0 43 950 2.7 0.507
s fFle IOLC R 0.0 43 950 2.1 0.498
Frd{Fl7 JOLC AL 0.0 0.0 {11 1125 0.558
Hrlfig |OLC ol 0.0 0.0 950 25 0.549
o |GW- L 0.0 0.0 {RsEE-93[1.0 1044 0.553
THM
B 10|GW- 2L 0.0 0.0 950 22 0.569
THM
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oooo
#*2
EhEf  |RTREEIN B (K|[EnEh|f@Emsh[{k5E ||CDN  |I(mgg) |N( {X BEAD(g/cm
MR (BSK) |72 Fe( & N E|E ©C. % o &)
LEh T E%, EBE %N, [N, & H £%)
W3) IRATER A | REARATER )
TEPE IR B | T PR
%) )
FE St f513|OLC DCD (0.1 0.5 500 2.8 1030 1.19 0.477
FEHfi 5 14/OLC DCD 0.5 2.2 500 28.7 998 1.85 0.484
SEHfafi15|0LC DCD (09 43 500 353 881 1.90 0.490
FEHif 16|OLC DCD 1.8 8.3 500 80.2 907 4.66 0.515
SEftif517|OLC DCD  [36 16.7 500 1256|731 8.15 0.561
FE St 18|GW- DCD (0.5 2.2 500 16.1 876 273 0.551
THM
E St 19|GW- DCD (0.9 43 500 48.0 844 3.81 0.565
THM
FEfti51120|OLC DCD  [0.1 0.5 950 9.0 1111 1.40 0.475
FERfF121|OLC DCD (05 22 950 28.9 1023 1.72 0.494
SERifF122|OLC DCD (09 43 950 24.6 911 1.96 0.481
SERfF123|OLC DCD 1.8 8.3 950 19.9 683 1.34 0.497
SERiF124|OLC DCD 36 16.7 950 14.1 507 1.13 0.467
SERAFI25|GW- DCD (05 22 950 28.6 906 1.90 0.542
THM
FE St 126|GW- DCD (09 43 950 28.8 760 171 0.544
THM
FEHfif5127|OLC R 0.1 0.5 950 6.7 1014 1.37 0.479
FEHfafi28|OLC S 0.5 22 950 18.0 1028 1.54 0.481
FEHifA29|OLC S 0.5 22 500 3.2 1016 1.80 0.500
SEftif30|OLC S 0.9 43 500 3.4 999 231 0.501
FEftif31|OLC S 1.8 8.3 500 7.1 944 3.18 0.499
FERiF32|OLC S 0.9 43 950 23.9 897 1.63 0.472
FERAFI33|OLC S 1.8 8.3 950 19.1 744 1.42 0.488
SERF34|OLC S 3.6 16.7 950 15.8 585 1.27 0.496
E St 35|GW- S 0.9 43 950 17.8 791 1.50 0.526
THM
E St f36|GW- RE 0.2 14.4 950 23.5 0.535
THM
LR 111|OLC 2L 0.9 0.0 500 1.8 0.503
b 12|OLC DCD (0.0 43 500 27 0.508
Hr#fs13|OLC S 0.0 43 500 1.9 0.495
L 14|OLC 2L 0.9 0.0 950 2.6 0.475
b #5451 15|OLC DCD 0.0 4.3 950 3.6 0.502
L5 16|OLC S 0.0 43 950 3.6 0.477
Erafs17|OLC 2L 0.0 0.0 450 2.0 1019 0.512
ra {3 18|GW- L 0.0 0.0 500 42 857 0.551
THM
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#*3

Fe (EE%| N (EE% Hi|RBUIBE (¢ | 72T7IVvRE|(70T7IVRE
ATBRR IS M SR 1 | BRARTEMERICIR | /mL) PERE, EEME | e, RENE
winani) maEhni) (mg/g) (mg/mL)
0 12. 1 0. 514 6 6 34

0. 09 12. 1 0. 488 139 6 8

0. 19 12. 1 0. 487 252 123

0. 38 12. 1 0. 508 291 148

0. 90 12. 1 0. 508 251 128
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oooog
#F4
=yl BTERETEMER |F e R—2%0 b N F— 2 MR 85 B BRI EE
(BEE% #Hmmani) (EE% % (C.N:&E[g/ ' cm?
ahis) FR)
EiF 3 7[OLC., B{b|[FeCl13-6H20(Fe|DCD (6. 4%E|500 0. 510
EhTnd ELTO. 90EEY%) |B%)
EfF 3 8[OLC., B{k|[FeC13-6H20(Fe|DCD (6. 4%E|950 0. 508
EhTnd ELTO. 90EE%) |B%)
EfF 3 9[OLC., B{b[FeCl1l3-6H0(Fe|lf% (8. 8H|950 0. 492
EhTnsd ELTO. 90EE%) |B%)
EEF 4 0[OLC., B{E|[FeCls+6H,0(Fe|DCD(6.4E[(500 0. 553
ENTHWARW [E1LTO0. 90EE%) |[E%)
Eiifl4a 1[OLC, B{k|[FeCl1l3-6H20(Fe|lDCD (3. 3%E|500 0. 532
ENTWARW [E1LTO0. 45HE%) [E%)
Eiifl42(GW — TH[FeCl3-6H0(Fel|lR%F (26 E|950 0. 535
M. B{bXh|&LTO. 1 9EE%) |[E%)
TW5
Ooooooao
0000000000000 D0D0O0DO0D0D0O0DO0D0D0O0D0DD0D0DO0DO0DO0DO0DOo0DOoDOoDOooOoDOoOoOan
0000000000000 D0D0O0O0D00O0O0D0DO0O0O0D0DO0DO0O0ODO0DOoOO0OOoODOoDOoOOoOoDOOn
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0000000000000 D00O0DO0D0D0O0DO0ODO0DO0OO0DD0DO0DO0OD0ODD0DO0DO0DDoDOoDOoOOoODOOOn
0000000000000 D0D0O0DO0D0D0O0DO0D0DO0O0O0D0DO0O0O0O0DO0o0DoODOoOoOoOoDOooOan
O0D0O0O00D0O0oO0Oo0DO0OOo
Ooo0oog
#5
=yl CDN (/uFIVREREI7eT IVBREEZ vaRVARE 7 2 kL ARE
B, BEEHE (m|E. AFEAE (m|ttiE. EEHE (m|HHEE, FEHE (m
g/ g) g/mL) g/ g) g/mL)
EEFE 37|37, 8|63 3 323 0. 37 0. 19
ERiF 38|24, 8|259 132 0. 63 0. 32
ERfiFI39(17. 8|203 100 0. 66 0. 32
ERiH40|41. 5|386 213 0. 73 0. 40
EfEfF 4 1]15. 3|159 85 0. 88 0. 47
EfEf4 2|23, 5|26 2 140 1. 286 0. 67
Ooooooao
0000000000000 D00O0DO0D0DD0O0DO0D0DO0DO0DO0DD0DO0DO0OD0DD0DO0DO0DDOoDOoOOoODOOOn
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0000
# 6
X 6 Fm AL
GW—THM (#&fl 1| (#R) 7 7 Vb AFARER =t =15 o Y Boh ORDRIEME R, B INLE 72
8) L
GW (BR) 7 7 VD AF AR = 2 ) YR ORLRIE M, 1BANALER 72

Oo0oogoogooo
Oo0Ooo0oogooo

L

OLC (E#efl1 7)

Calgon Carbon Corp. mHbAFARELaa)ryY

BORORDRIE IR, IBINLEE 2 L

Agquaguard (B

FREAEE) (L1 9)

Ingevity, Corp. 2HAFAERRKRMADRIRELR, B
A7 L

PKC (Hi#f]20)

(BK) 7 T L b AFAIREZR  ABRRSE  (RIK 5y DIEF R bIRB S,
By &L ER D EOTEIER, IBINLEZR L

Chiron (BEEE)
(brwzfa 2 1)

Calgon Carbon Corp. b AFAReAR, KEKFE
10, 702, 85 3FIIo THE X2 AR RORIRIENER, BN
SLER7R L

irsn/z—OoLC (D
CD, 500C) (Ekifl
37)

Calcon Carbon Corp. WHbAFARERaa Y

RO RLRIEIER . — B L

e EN/7~OLC (DC|Calcon Carbon Corp. HAFARELRaa )Y
D. 950°C) (ZEHf 3 |3RDBLRIEMER, — BRE L

8)

L EN7~OLC B#E.|JCalcon Carbon Corp. HAFEMERaa Y
950C) (GEHFl3 9)|BRORRIGEIER, —EpkIE

OLC (DCD., 50|{Calcon Carbon Corp. "HAFARERaa)F v Y
0°C) (ZEHif40) PR ORLRIEME R, — ERPE LT

OLC(1/2DCD., 5[Calcon Carbon Corp. HAFARERaaryY
00°C) (FEHifA 1) [FERORLRIEMR, — B0

B xh/-—GW—TH
M (R#., 950C) (&

(BR) 7 7 Vind AFRRER = =) YR OBLRTEME IR, "B

sl 4 2)
e ENn/7~—0OLC (JRICalcon Carbon Corp. HAFARELRaa )Y
#F. 9500) R ORRIEMER, B, 1 1 6mg / mL—ACDIZ2T7 I
%L, 0. 44mg,/ mL—ACOHZ aufRLhgE
Ooooao
0000000000000 D0O0DO0D0DO0oOoODoD0DOooOoDo0ooOoDOoooOooDooOoan
0000000000000 DO0O0Qo0DO0O0oOoODO0O0ooODOoOooODOoOoOOoODOoOOOaO
0000000000000 D0DO0DO0D0DOo0DO0OD0D0DOo0DO0ODoDo0DooOoDOoOooOoDoDoOooOan
O
oo
=7
=y RTBR TGt R Fe—NF—NUb  |{RERE R#JHEE |CDN
( R—¥ o 7 HHiF) (°C) (g /mL)
Ehifl4 3|OLC, B{bE|FeClsz+*6H20, |500 0. 524 |48. 2
TN DCD (—Ep)
FEhil4 4|OLC, B{bkEh|FeCls-6H:0, |500 0. 504 |48. 5
TW5 DCD (—Ep)
Ehifl4 5|OLC, B{bE|FeClsz+*6H:0, |950 0. 488 |29. 0
TW5 DCD (—Ep)
Ehifl4 6 [OLC, B{LEH|FeClsz+* 6H20, |950 0. 507 |21. 4
T KE ()
ERiF 4 7 |[GW—THM., B[FeCls-6H-0, (950 0. 535 |23. 5
{LEhTns RE (M)
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oooo

#8

E il C N o Al Si P S cl Fe

FErp | 0 | G0 | R | BP0 | BP0 | B0 | R | R0

Efif43(92. 8[1. 8 |5. 0 |— 0. 2 |- — 0. 1 [0. 1

FEfafi44]91. 1|2. 1 |6. 4 |— 0. 1 |— — 0. 1 0.1

Ehifl45(95. 3|0. 6 [4. 0 |— 0. 1 |— — —

Ehifl46]95. 2(0. 6 4. 1 |— 0. 1 |— — — —

Ehfl4 7(94. 5|0. 4 [5. 0 |— 0. 1 |— — — —
oooooao
0000000000000 000O0O0D0DD0D0D0D00DD0DD0DD0DD0DD0DDD0DO0DOoDO0oDo0DooooaOo
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0000000000000 00000000000O0O0D0D0O0O0O0000000000
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0000000000000 00000000O0O00O0O0D0D0O0O0O0O0O0000000a0
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0000000000000 00O0O0pgO0000000000O0O0O0O0O0O0O0O0OOOOan
0000000 DoDOooDOooDooDooDopgfoooooooan
oooo

#9

FE it BN 399eViTki1a, =401 e VIZBITA, B ATy VERYD B ¥ —F

(F+%) |%RN— (C H & ({—%&N— (C, H 4 #%
% (=0

43 |1. 8 1. 8 — 100% 0%

Ehifl4 4 |2, 1 2. 1 — 100% 0%

Ehl 45 |0. 6 0. 3 0. 3 5 0% 50%

Ehil 4 6 |0. 6 0. 3 0. 3 5 0% 50%

Ehfl4 7 |0. 4 0. 2 0. 2 50% 50%
oooooao
0000000000000 000000000000O0D0D0O0O0O0O00000000a0
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ooooo

#£10

Ejf ®o (K O=C&¢LT |0-C&LT |0=C&LT [O—C&LT

*%) DOE (K DOE (K DO0% DO%
F%) F%)

S 4 3 4. 9 2. 1 2. 8 42. 9 57. 1

Ehrf 4 4 6. 3 3.0 3.3 47. 6 52. 4

S 4 5 4.0 1. 5 2. 5 37. 5 62. 5

EhE 4 6 4.1 1. 3 2. 8 31. 7 68. 3

Ehu 4 7 4. 9 1. 7 3. 2 34. 7 65. 3
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#11
=yl ARINEHR |Fe—NRF{FENIBE (g CDN T W &)
vb (F=t21/mL)
Ve,
FEhifl 4 8 |OLC, B¥&|FeCl15°6HO. 491 36. 9 |[3. 4
N5 20, JFE
]
EhEf 4 9 [OLC, BrX|FeCl13+6HO. 488|0. 5 9. 5 47. 6 3.8
N5 20, JF’E
]
FEhif5 5 0 |OLC, B¥X|FeCl3+6HO. 482(|1. O 9. 5 26. 8 (3.9
% 20, JiE
]
Ei 5 1 [OLC, Br&|FeCl3+6HO. 489(2. 0 9. 5 19. 5 |5.5
FOQAYS) 20, JE Y
i)
Lhigfi 2 2 (OLC, Eb|eg 8% (0. 48 2]0. O 9. 5 3. 7 43. 2
TS
bhigzfi 2 3 |OLC, B¥k&|[FeCls-6HO. 47 3]0. 5 0. 0 2. 9 65. 4
FQIQAYS 20 B
FEhifl 5 2 |OLC, #¥l&|FeCl13+6H 0. 505(|0. 3 9. 5 11. 1 |20. 7
QRN |20, JRE B
i)
FEhifl 5 3 |OLC, @¥l&|FeCls+6HO. 507 [|0. 5 9. 5 9. 5 15. 5
wavan [0, ReE
[]
FEhifl 5 4 |OLC, @¥l&|FeCl35+6HO. 500(|1. O 9. 5 6. 9 24. 0
PO A PO N7 = =
5]
FEhif 5 5 |OLC, @¥&|FeCl13+6HO0. 508(2. 0 9. 5 6. 5 37. 0
wavas [0, R
[
Lhikf 2 4 (OLC, Eyb|ieg (8¢ (0. 503|0. O 9. 5 2. 6 54. 4
FUTU VN
tr#f 2 5 [OLC, #k&|FeCls+6HO. 496|0. 5 0.0 2.5 245, 2
oA [0 CBE
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#F12
=y AR D | RENVEE v A 7 ok NEHE FeBHE |8B%
(g/mL) | mL/ g) | EE% mg/kg) | (8/ cm
FEhifl 5 6 |GW—H @Yo, 424 (0. 117 |1. 64 3938 8. 51
D, TBREN—EL L9
50C N2/H
FEhifl 5 7 |GW—H @Yo, 419 (0. 114 |1. 79 2847 6. 77
D, TBREN—EL L9
00°C N2
EWEF 5 8 |GW @kstvs, Z]0. 466 (0. 134 1. 68 2195 8. 85
B 17 950
N 2{558
EWiF 59 |GW—THM @sho. 522 (0. 132 (2. 00 3994 9. 75
TG, B h—t
7. 950C N2F®
EEfF 4 0 |OLC @i o. 553 (0. 128 [3. 22 8758 10. 62
W, B R 5
00°C N2
bhigfi 2 6 | AMRoNESTEEE |0, 128 |0. 133 [1. 64 415 7. 96
beigefm 2 7 |BGX AMFoEMR (0. 261 |0, 108 (2. 21 230 7. 08
bhigefi 2 8 |GW—H 0. 413 (0. 127 |1. 14 1747 8. 39
Lhigef 2 9 [IEERROER RO, 463 |0. 099 [1. 44 1273 10. 43
Biit
Oo0oOoo
#13
ey il ruz IVBRE Va=8=3 VPN =S
HEEHE TEEIE HEAE {EERIE
(mg/g) (mg,/mL) (mg./ g) (mg/mL)
Efif 5 6 310 131 0. 77 0. 33
Ei 5 7 263 110 0. 62 0. 26
EhER 5 8 289 135 0. 82 0. 38
ERiF 5 9 276 144 1. 37 0. 72
Elf 4 0 386 213 0. 73 0. 40
L sl 2 6 6 4 8 1. 16 0. 15
b sl 2 7 115 30 0. 62 0. 16
b sl 2 8 81 33 1. 34 0. 55
b sl 2 9 199 92 0. 43 0. 20
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#14
ES ] B X h Tk B B ElRIShEN @ENE R % i} % E|CDN

W 3% O L| (C) E%, BiSHEAAT (g/cm?)

C® PRI
EfaE 6 0 [k 500 4. 3 DCD 0. 521 36. 0
ERiE 6 1 Wiz 950 4. 3 DCD 0. 506 6. 6
ERiF 6 2 |k 500 4. 3 e 0. 516 3. 3
ERiF 6 3 |z 950 4. 3 e 0. 498 4. 9
ERiF 6 4 |iITn 500 4. 3 DCD 0. 506 36. 4
ERiF 6 5 |1k 950 4. 3 DCD 0. 488 28. 8
ERiE 6 6 |13 500 4. 3 S 0. 502 3. 2
EiEE 6 7 [Ikn 950 4. 3 e 0. 478 19. 7
I 3 0 |z 500 0 L 0. 535 1. 7
EhE 3 1 |z 950 0 L 0. 495 2.1
el 3 20 ik 500 0 2L 0. 497 2. 3
e#Rf 3 3 [ixw 950 0 mL 0. 476 2. 3
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#£15
S RSN TOR BE B B IRINS-F e B~/ |IRIN&H-N| NIE FvEE  |CDN
30LC? | (O (ER%, RS (EE%. & (g/cm?
# PLENENER
R
ERaGI 6 8 [\ vz 500 |[~NFHTT (I I1)|4. 3 DCD |0. 523 (25. 4
BT LB =7 A
ERiF 6 9 [V 500 |[~N¥HITE(TI 1)|0 2L 0. 5111(2. 5
Be7 e =7 I
Ehigl 7 0 [k 950 [~FFLT/H(II)|4. 3 |RE |0. 492 (27. 5
[ AN =ty VN
EREF 7 1[I 950 |[~FFLT/8(1I1)|0 2L 0. 481 |17. 8
T B = A
EWF 7 2 (VW 500 | vlgsk (I 11) (4. 3 DCD |0. 515 ([18. 6
VAV =Sy N
EWiF 7 3 [vW k. [500 |[avlg#k (1 11) |0 2L 0. 511 1|1. 4
VAVE =Sy N
EhEf] 7 4 [iFv 500 |[=vlesE (IT1) (4. 3 |RE |0. 507 (28. 6
VAVE =Sy N
Ehf] 7 5 [ixn 500 |[v=vfggh (IT1) |0 2L 0. 499 (2. 9
TUEZ TN
Ehgf] 7 6 [T 500 |Wilggk (1 11) 7|4, 3 DCD [0. 504 |18. 7
o=t y VN
FEhafl 7 7 (i3 500 |milggk (11 1) 7|0 2L 0. 500 (2. 8
Eae=t y VN
Ehfl 7 8 [k 950 |WiEEg: (I 11) 7v|4. 3 |R#E [0. 480 |15. 7
B A
ERiF 7 9 [T 950 |mlggk (1 11) 7|0 Rl 0. 476 (3. 9
Sty VN
EREF 8 0 [k 500 |WilssH—ek 4. 3 |DCD|0. 497 (2. 8
ERiF 8 1[I 500 |WilssE—8k 0 2L 0. 473 1|2. 7
EiF 8 2 [iFw 950 |WilsHE—&k 4. 3 |B#%F |0. 496 |11. 7
Ehif] 8 3 [k 950 |mlE%E— & 0 2L 0. 481 |1 3
OoOoooao
0000000000000 0O0D00DO00oO00O0O0oO0O0DO0O0o0oDoDo0DoDooDoDoooooao
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0Oo0o0o0ooooooooan
Ooooao
#£16
=yt Fe (BEE%) [N (BEE%) |R»ITEE CDN H,0:; No.
(g / cm?) (%
Ehafl 8 4 0. 3 9. 5 0. 491 36. 9 3. 4
Ehafl 8 4 0. 5 9. 5 0. 488 47. 6 3. 8
EHifl 8 6 1.0 9. 5 0. 482 26. 8 3.9
ekl 8 7 2. 0 0. 0 0. 489 19. 5 5. 5
LR 3 4 0. 0 9. 5 0. 482 3.7 43. 2
Lhif 3 5 0. 5 0. 0 0. 473 2.9 65. 4
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®17
Ejs) Fe (EE%) [N (BE%) |R»IFHE (g|CDN H;0: No.

/ cm?) (43)
ENiifl 8 8 0. 3 9. 5 0. 505 11. 1 20. 7
Elii i 8 9 0. 5 9. 5 0. 507 9. 5 15. 5
ERifs 9 0 1. 0 9. 5 0. 500 6. 9 24. 0
Ehif 9 1 2. 0 0. 0 0. 508 6. 5 37. 0
Le#e i 3 6 0. 0 9. 5 0. 503 2. 6 54. 4
bedgf] 3 7 0. 5 0. 0 0. 496 2. 5 245. 2
Oooo
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#18
=yl Fe (EE%) [N (HEE%) |[KEERRHE (4 |ROTEE (g|H202 No.

/ cm?) (4)

EEF 9 2 0. 25 9. 5 30 0. 294 10. 7
(BGE)
EEF 9 3 0. 25 9. 5 60 0. 300 8. 5
(BGE)
b sl 3 8 0. 0 0. 0 0. 270 >60
(BGE)
b sl 3 9 0. 0 9. 5 60 0. 294 96. 6
(BGE)
Ehige s 4 0 0. 25 0. 0 60 0. 287 >60
(BGE)
bl 1 9 0. 313 63. 4
(AquaGuar
d GRS )
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ES ) BIBNATIIR Fe N R 7127\:‘/%%912?‘:‘/%%%
RS 5,/ 0D (me/ke) (BEE% |G B mg/g0) (BHEE ., m/ml
m AC) (%8
Ehige ] 2 0 PKC 1097 (1. 51]|0. 522203 106
(R4
EiF 9 4 PKC 2635 |1. 65(0. 504|264 133
(L Hv) (30%) (25%)
Erige sl 4 1 KERE RS 2|3 708 |1. 33(0. 514|112 58
(L) 019032923
55
Eif 9 5 KERE TS24 025 |1. 63(0. 499163 81
(L Hv) 019032923 (4 5%) (4 0%)
55
LhEsfpl 4 2 BLECOBGW— 4 5 1. 00|0. 574166 38
(L) THM
EliF 9 6 EYLENTOOBGW—1 900 |1. 80(0. 510|254 130
(L H 1) THM (384%) (342%)
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#20
] RIRMATEHR Fe (EE%N EE% D RMIEE |CDN
AEMAACIINCDIZ L V] (g/cm®) |(HEER HRGHD
&) BMAA CIZIR
n&his)
LRl 4 3 F400 G 0 0 0. 574|1. 5
biefi4 4 |F400 (N2, 950CTHREE (O 0 0. 542|1. 8
(1. 2)
L fal 4 5 F400 (Ng, 950CTHED (O 4. 3 0. 557|5. 8
(3. 9)
EhEfkl 9 6 F400 (No. 950CTEE (0. 9 4. 3 0. 538(3. 0
(2. 0)
Eifl 9 7 F400 (No. 500CTHE 1. 8 8. 3 0. 603|66. 6
(44. 4)
Ehi ] 9 8 F400 (N, 500°CTRED (0. 9 4. 3 0. 572|25. 6
(17. 1)
Elif 9 9 F400 Nz, 500CTRE (0. 5 2. 2 0. 551(11. 5
(7. 7)
Lhigz Bl 4 6 F400 @3, 225, |0 0 0. 562|2. 2
450°CTIRED
thdz i 4 7 F400 ELSrTnad, Ny, 9]0 4. 3 0. 556(15. 3
5 0°CTED (7. 0)
EEf 1 00 [F400 ELST5, Ny, 5/0. 9 4. 3 0. 508(50. 1
0 0°C T (22. 8)
Ehifl 1 01 |F400 @3 d, Now 9(0. 9 4. 3 0. 556[11. 5
5 0°CTR (5. 2)
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PCT/US 211017

A. CLASSIFICATION OF SUBIECT MATTER

CPC - BO1D 53/02; BO1D 53/64; BO1D 53/81

IPC-  BO1D 53/02; B1D 53/64; B01D 53/81 (2022.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Sea Search History decument

Electronic data base consulted during the intemationat search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y LJS 2018/0229217 A1 (Calgan Carbon Corporation) 16 August 2018 {16,08.2018) Para [0008); |1-32
[0011]; [0025]; [0033]; {0034]; [UD48]; |DO52Z]; [0053]; [00D57]; Fig. 1
Y US 2005/0150835 A1 (Vo) 14 July 2005 (14.07.2015) Para [0002]; [0007]; [0013]; [0015]; 1-32
[0024]; [0032]
A US 2014/0336568 A1 (Fresenius Medical Care Holdings, Inc.) 13 November 2014 {13.11.2014} | 1-32
entire document
A US 2014/0112856 A1 (ADA-ES, Inc.) 24 April 2014 (24.04.2014} entira document 1-32

D Further docwinents ave listéd in the conlinuation of Box C.

D See patent family annex.
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10 be of particular relevance

“D* document cited by the appticant in lie international application

“E"” earlier application or patent but published on or after the international
filing date

“L"™ document which may throw doubts on priority claim{s) or which
is cited to establish the publication date of another citation or other
special reason {as specified

“Q" document referring to anoral disclosure, use, exhibition or other means

“P"  document published prior to the intervational filing date but later than
the priority date claimed

“T"  later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X"  document of particular relevance; the claimed invention cannot be
considered novel or cannol be considered 1o invelve an inventive siep
when the document is taken alone

“¥Y" document of particular relevance; the claimed invention cannot
be considered 1o involve an inventive step when the decument is
combined with one or more other such documenis, such combination
being obvigus to a person gkilled in the ant

“&" document member of the same patent family

Date of the actual completion of the international search

19 January 2022

Date of mailing of the international search report

FEB 15 2022

Name and mailing address of the ISA/US

Mail Stop PCT, Atin: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No, 571-273-8300

Authorized officer
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INTERNATIONAL SEARCH REPORT International application No,
PCT/US 21/711317

BoxNo. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2, D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:I Claims Nos.:
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is Iacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:
{see extra shests)

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims,

2. D As ail searchable claims could be searched withaut effort justifying additional fees, this Authority did not invite payment of
additional fees.

As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search faes werg timely paid by the applicant. Consequently; this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I__—I The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
I:, The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019)
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INTERNATIONAL SEARCH REPORT Tntermational application No.

PCTIUS 2171317

Box No. lIl Observations whare unlty of invention is lacking (Continuation of item 3 of first sheet)

This application contains the following inventions or groups of inventions which ara not so linked as to form a single general Inventive
soncept under PCT Rula 13,1, In order for all inventions to be searched, tha appropriate additional saarch feas must be pald.

Group |- Claims 1-12 and 30-32 directed toward a sorbent material formed from a carbonaceous material that is activated 1o form a
precursor activated carbon, the serbent material comprising: at least about 1.3 wt.% nitrogen as measured on a dry precursor activated
carbon basis; at least about 1,000 mg/kg of iron as measurad on a dry precursor activated carbon basis; and wherain the sorbent
material has a volumetric chloramine rernoval amount of about 70 mg/mL or more when measured with a siream of walering a sorbent
material.

Group II: Claims 13-29 directaed toward a method of manufacturing a serbent material, the method comprising: providing a carbonaceous
material; activating the carbonaceous material to form a precursor activated carbon; optionally oxidizing the precursor activated carbon;
doping the precursor activated carbon by contacting the precursor activated carbon with an iron source and a nitrogen sourca to thereby
form a doped precurscr activated carbon; calcining the doped precursor activated carbon by heating o a femperature of at laast about
400 < in a caicining atmosphere that does not cause any substantial oxidation or activation of the dopad precurscr activated carbon to
theraby form a sorbent material.

Tha inventions listed as Groups | and Il do not relate to a single general inventive concept under PCT Rule 13.1 bacause, under PCT
Rule 13.2, they lack the same or corresponding special tachnical faaturas for the following reasons:

Special Technical Features:

Group |l requires a methed of manulacturing a sorbent material compriging:doping the pracurgor activated carben by contacting the
precursor activated carbon with an iron source and a nitrogen source and calcining the doped precursor activated carbon by heating to a
temperature of at least about 400 C in a calcining atmosphere that does not cause any substantial oxidation or activation of the doped
pracursor aciivated carbion to thereby form a sorbent material, not required by Growp L.

Common Technical Features:

Groups | and |l share the technical faature of a sorbent material formed from a carbonaceous material that is activated to form a
pracurgor activatad carbon the sorbent material comprising an iron source and a nitrogen source

Howsver, these sharad technical features do not represent a contribution cver prior art, bacausa the shared technical feature is
anticipated by U'S 2005/0150835 A1 to Vo (hereinafter Vo). Vo discloses a sorbent material (Para [0002] The present Invention relates to
adsorbents for removing heavy metals from a mediumn adjacent therelo and methods for using same) formed from a carbonaceous
material (Para [0013] Svitable carbon adsorbents for use in the presant invention may be made from any of a varlety of starting
materiale. Carbonacecus materials ingiuda, but are not limited to, coals of various ranks) that |s activated to form a precurser activaled
carbon (Para [0013] Preferably, the carbon is an activated carbon adsorbent; Para [0024] Although a coconut shell-based carbon was
usad in this example it is understood that other activated carbons may be equally applicable) the serbent material comprising an iron
source {Para [0007] impregnating the remaval material with at least one compound of a metal selected from the group consisting of iren;
Para [0032] 3.7325 g of Fe{NO3)3"9H20 was dissolved into 37.70 g of deionized water. This solution was peured over a 50.02 g of
oven dried 12x30 mesh PCETM carbon} and a nitrogen source (Para [0015] Exemples of such salts include nitrates; Para [0032] 3.7325
g of Fe(NO3)3*9H20 was dissolved into 37.70 g of deionized water).

As the shared technical features were known in the art at the time of the invention, they cannot be considered common technical
features that would otherwise unify the groups. Therefore, Groups | and |1 lack unity under PCT Rule 13.

Form PCT/ISA/210 (extra sheet) (July 2019)

10

20

30

40

50



(44) JP 2023-538889 A 2023.9.12

gboooooooog

Gynoooooo oo gbooobooooood
U oooo 32/354(2017.01) ooooo 32/354 0000 OOO

MK,MT,NL,NO,PL,PT,RO,RS,SE,SI,SK,SM,TR),0A(BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW ,KM,ML,MR,N
E,SN,TD,TG),AE,AG,AL,AM,AO,AT,AU,AZ,BA,BB,BG,BH,BN,BR,BW BY,BZ,CA,CH,CL,CN,CO,CR,CU,
CZ,DE,DJ,DK,DM,DO,DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,GT,HN,HR,HU, ID,IL,IN,IR,IS,IT,JO,JP,K

E,KG,KH,KN,KP KR,KW,KZ,LALC,LKLR,LSLULY MAMDMEMGMKMNMWMXMY MZNAN
G,NI,NO,NZ,0M,PA,PE,PG,PH,PL,PT,QARO,RS,RU,RW,SA,SC,SD,SE,SG,SK,SL,ST,SV,SY, TH, TJ, TM,

TN, TR,TT,TZUAUG,USUZVC,VNWS,ZAZM,ZW
uboboobodbobdob obooooobooboboooobob obobo bobod

(720000 O0O0O00O0O0OOOO0O0O0O OO0
0000000000000 000000000000 0000000000 00000 O
00O
(720000 OO0 OO
0000000O0000000
(720000 OO0 O
0000000O0000000
000000000 4D624 AAOL ABO4 AB11 AB13 BAO2 BBO1 BCO1
4G066 AAOS5A AAOSB AA39A AA43A AA4TA AAS52A AB10A AB23A ACO7A BA23
BA36 BA38 CAO4 CA29 CA31 CA33 DAO7 FAO3 FA22 FA34 FA37
4G146 AA06 AAL5 AA16 ABO1 ACOSA ACO5B AC27A AC27B AC28A AC28B
AC30A AC30B AD33 BAO1 BA31 BBO6 CB11 CB12 CB19 CB20 CB22
CB26 CB34 CB35



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	search-report
	overflow

