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&2 FERmeH g2
LIRMBHE R R BER 5 TR BE, R 2150005 2 95 MM BHEE K3 SR8 W B R BFGEIT . 95 215009

W O DK RSN ER, it —2P K AR FL 6 S ER B K AR, T A A LR T 200
A IREEVERE R RN BN RE L BLA VLR Bir. BENFHE/KE COD. WA . N LUK P 2R3
H 62.06% . 89.67% . 23.6%. 34.7%. [FINFAHISE 200 H A DL Ak Sl 2 TREEN . EAHFRIKIEE T, /T
PUB He i 45 K R FEAEAN R AR S Tl A R A R (RAAHC,,-2-DMC, ) , S5 H XA AL BS54
RARSR SRS, X COD M EBRFN 52.84%, BEAKTRIATSIRHI & M REAN BT, X 0] RESE 316 1Y i vk B fe 1 ad ek >
SHEREFEE MR IR, WM mIREERCR, (B FRBFoe 45 R A 15 5 7K o i S Il il A HLA ] LA 45
A IREEEREM RN TR, FHIEERFI .

KHEIR) EERE; AEEERENT; HE; AYEL

17K AT R IR A% O TE TR K ERT FAE BER . FRERI, To KRB St Re fidiae, 1
REEEORIET 15K AL i, SFEEA R (UL COD 3t) 2 600 mg L™ i, S B/K LA RERT A
1.67~2.33 kWh, #EiFHUEEZY R 7 kWh X —4FHAT5 K R IR PR AE T e S, XK AL
YA T IO SR ARG KA PR B R SR 7 )

BT, WK A R E 2 X Rt B T25 ( chemically-enhanced primary treatment,
CEPT) , Tl mnyaiaih GRESN ) MEMRFREY (IR |, (ReRrHEsm
ARSI LI ics . R, AR SRR HiR, Jf BAEat Rt AR is s b (H i T
HilsKHE AR, 15K R TR REE AL /ML T IIRBA, LIS AR s a5 iimT
R GIREEN R EAN TR M AT S . TAWAKKOLY %55 FI FH PG BE 27 FRUR il VR IS SRTRBER
TEMEAR B UL PR SC B T COD AR = 25bR; AHMAD S50 il g5 AR TR BER X /K ™ FAE A K
LI T RUFRYLEHIGRE

HRRWY], FRI5TRZKPUEIRDIE R S SRR ERER] (Byadt . RIS ) kg™, st
HERFAR ] il 28 A TREEHERE I SILREEN T, XH5K AR T LIRS 70%. SR10, BARESE
FEAE PRI =Y RSB e TR I, R E R IR L AR . 5T, AWHR
FIH 20K ARG R B R TR L A SR AN Bl o, JF 506 e A ALY TR, SR
SN TR RI . AWFTEES ] LU TS5 K A AU IR ) nT R LA B R S
1 #MRERE
1.1 SERGJEHY

AMFFTHT BT TE (SS) A AN T B X V5 KA H ) pg — i, 5 7KER 999%+0.12%, AHL
JE N 73%+0.27%. HEIGISAREAR A Til5 /KB R .
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1.2 Sk

1) /K# i (hydrothermal charcoal, HC) A9l & . & HLBIFREL—& B IWFIART5TR . NIEIR (acrylic
acid, AA) DISGadmiess, B —=F AR ZENIEFES), @ KR (170, 190, 210 C) . 7KK
] (4. 8. 12h) DIKNIRTRMEEE (0.3, 0.6, 1 mL-g ") SRl idml g 550, USSR B U 28 A
KT E . SFRIERRZE 50 C TR NG, S EIR GV EERR NS /B ER S
J&, BEUATE 80 C NUET BRI 100 HATH i, REAFEMSE, —Juhl&h 13 FORRRKHUR, 7
2| AAHC ;04 AAHC 404 AAHC, o, AAHC ;0. AAHC o5 AAHC, 5. AAHC, 5, AAHC g 5.
AAHC,,,,,. AAHC gy 405+ AAHC 05406+ AAHC 404, HC, H 170-4 F7R/KBGURE N 170 °C. K
[E°4 4 h, 190-4-0.3 FR/KHGREE A 190 °C, /KIHE]N 4 h,NEIR Sk Z R 0.3,

2) BIEREANTRWHI S . FREL 1 g AAHC ( HPVGIRECPESI & U & SRRk ) TARERRH, Jin
A 50 mL K&K, B S min (FEVEIR A, pH A 4 (RIS 0.1mol L™ (ELRRFI A A fL
W TIRETRT ), SREEHRAREAUEERIE AR T, 8 ALE N, 30 min RIEETCEIREE, 7RI
HIRIFRBUT 75% WIEPIRIEE 25 = AL ke DMC LIRS BFEHIRE K,S,00 JCMATHRRE, £
S0 10 min, FHZEMMA DMC (29 10s —if# ) , 55FF DMC SRR 2 70 °C, SRR 4 ho RN
ghEdE, FIFBOPER SN 4 000 rmin' PEEBIRGYIE .. DEER (R0 WEEH, FZREIE
1E 80 C FHERTE HUIR BTG BERI 0, fvds ARIERES it AAHC-g-DMC.

3) RENTT AAHC-g-DMC XA G 15 K TR EERCR . TEIRBERT N AAHC-g-DMC &4 RL E A%
1 000 mg- L™ IBERIRAY) CHRARRT AR Z BIOR A TORAGHEEDR ) o 20l EH 1 000 mL A= {5/K FAHL
PISFR T, KE AAHC-g-DMC B N 0~50 mg L', #EAFIREESZE: . 78 120 rmin' FHEHE 60 s;
80 rrmin”' FHEFE 4 min; 30 rmin”' FHEFE 15 min, HJSHE 0.5 ho HITHXFG5/KH COD. N, P %R

4) BREN AR, BUE 25 L A=3575/K, LL 50 mg L™ AFehE R B AR s RERG
RN BB BN A 1 V5K A TR e . TREER VS #E 0.5 h, FEWURTURIA VY. IR R
1:100 AYRERIR A HE CEACHIUR AN KA AR REN T . ARSI AR TR TG K ) ARV 28N
FHHARR KIS (KRR 4 b, KPIRIE R 190 °C ) FRKBGRAL. B LAA DL N R A A K A
RALBE 44 RAAHC, HFIH RAAHC S THAHRFR & R EN T (RAAHC-g-DMC ) 455
HIREEMERE
1.3 SWEE

B O R AN R IE R T FRAL M Bl DR LR O A TRAE . 1) BRI b A L 2T
AMEENE (Nicolet IS 10, Thermo Fisher Scientific, £ ) ; 2) BREHFEE/HT#H Boehm i &M
W5 3) Zeta NI /RSCEAI/TCNE (Nano ZS, M sdifFsC, ) .

TREUE W5 /KIERR AT 1) MU BORFEB I A L A R G TE (2100Q, My
A, EHE) MEFERATRES M ; 2) COD MARIEZ COD My dit: BURFEHBIG R S mL,
i} COD EH A 1 mL BEEEFRET . 0.5 mL iAok . 3.5 mL SRR LI A 2 mL #ESh, SRIGHICA TR fdEn B
1E 165 C TIHf# 30 min, BAARSFAMAR COD MIFFER 0.45 um A1 0.22 pm AJESL PRI & ; 3) £BR
e BORFEHOE Y IS, e S EAAEBBEIR N LR,

2 GRS

2.1 WERERESEMKAREIEEY

H T RS R AR I SRR IS, T8 Boehm T B A3 A R K BSR4 T il 45t A K e -4 7
FEET. Boehm i AL AN 1 Mk 2 s, W3k 1 s, AAHC 19 3 Mgt ReHIk S £ T
HC 7K#k (hydrothermal charcoal, HC ) , RILEBEHIM & EE BT T LAY AR RCE T, ME
PRI TRA ML 0.3 mL-g ' $27F % 0.6 mL-g ', /KR FMHAYRIE S = H 0.938 2 mmol-g ' T+ &
1.284 3 mmol-g™', M ¥ B 1P g 3£ 2> %) A 0.203 9 mmol-g™' #1 0.293 8 mmol-g' #& J+ & 0.229 2
mmol-g™' F10.496 7 mmol-g'. WiFRIEMNBRIET AR, X5 GOKCE 57 [iffsr e A —sk, Ak
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* 1 TERGERE TR AR EREFRRE %2 TELREFEE TKAREREFRIEL
Table 1 Concentration of functional groups Table 2 Variations in functional groups of hydrochar
in hydrochar generated at different acrylic under different temperatures and durations mmol-g'
- . o
acid concentrations mmol-g e e - — [T
Fhdh MRRERE O ORIE WERE BRIEREM T aapc o 0204 0938 0393 1.535
HC 0.189 0103 0231 0.524 AAHC,,, 0234 1284 0522 2,071
AAHC,, 0.204 0.938 0.293 1.446 AAHGC,,,, 0.133 0.810 0392 1335
AAHC, 0.234 1.284 0.552 2.071 AAHC, 50 0210 0.754 0.493 1.457
AAHC, 0.341 1.029 0.497 1.867 AAHC,y0 1, 0.204 0.409 0510 1.123

TR B AR RIR IS K, MR G AN G IR IR EE RS 2 1 mL-g ', FRILEREAM & A
1.284 3 mmol-g ' F#Z 1.029 4 mmol-g ', iX ] BESE/K M FLIRTBE AT R B e 1 25

Wk 2 R, FEE/KBREIA 4 h 3503 12 h, REEAYERH 1.284 3 mmol g™ FR#E] 0.409 2 mmol-g ',
X AT e ARl R A TR AR, KSR PRI Sy S5O S RE A 5 B N . XIRBE AN 170 °C 3
2190 C B}, HBILEREA &R 0.938 2 mmol-g ' B4NE 1.284 mmol-g™', FIRERK ANMEERER LTF, 7]
FEHERRELA A Y, IREE R GREE T2 210 °C, BRI INGE, RILEREA & 8RR, Uil
FARREE R, RIVENERE  Z50RR, WIHIRIKE N 0.6 mL-g ', RN 190 °C. BfE 4 h &4l
BRI BB S, LA R il KRR B BT & A 1.284 mmol-g '
2.2 BRENRAHIERERESRITEN

P AAHC, o, (7£ 190 °C 7K# 4 h il 7k ) RN TR, li HARREAR& hREANT
AAHC,,-g-DMC,s. BARSA N HERGREE A 70 °C, W pH N 3, HEKEN 4 h, ¥PRIECH m(DMC):
m(AAHC, ) H 0.8

1) BAEA T AAHC190-4-g-DMCO.8 HIF NN XT COD Ft BE L BRI, WA 1(a) s, BEE
AAHC 4 ,-g-DMC, BRI, V5K COD ABRHREBE IR XATRER R REN T A BHE
TR, TS T5 K vy 6 i SRS AR BOR 2 A L far HR RIRONE , DA R ok 224 TR% . 5 COD
FBRRANFEA R, YREN TR E BT 40 mg L' I, M LRI TRM TR, XaaeEE N
AAHC 4 -g-DMC, s i MRS 5 RV RN TURIEE LIS, SR B EE M, ik
BRI

100 500

—n— V22 % f##5COD
90 - —e— COD . =)o)
80 400 H 3 Wik ACOD
70 - ~
S 2300
o 60 s
W 50
% 501 &
40 * 8 200
S //
30+
100
20 @ /
101 e [ ]

0 10 20 30 40 50 25 H 0 10 20 30 40 50

e/ (mg - L) Bt/ (mg - L)
(a) CODFIMLEE 1) LR (b) CODIIEAA N ARk

1 AAHC,; -g-DMC,; FEHZIMEXT COD FHE AR
Fig. 1 Removal efficiency of COD and turbidity at different dosages of AAHC 4, -g-DMC
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COD HIFEfi#A: sCOD, <0.22 pm. BHAZ cCOD, 0.22~20 pm DA ki pCOD, >20 um3 FHEASH
M SEAHTASFEE IR T COD JEAR AR ERARIT AAHC, o) ,-g-DMC, X} COD [ LBRHLEL, 7EA
BOMBEAN TS, #id [ RTIES COD H 422 mg- L' FREE] 299 mg- L', HAE 114 mg-L™' COD AY FR#
JH T pCOD # H R TTIE . BIMBEA TG, cCOD Hl pCOD JF 44 H BLF [, 4# i M 0 14 fin 5
50 mg-L™' i}, ¢cCOD F11 pCOD 435 Mk 104 mg-L™" 1 90 mg-L™" F[%%] 40 mg-L™" Al 72 mg-L™", ifij sCOD
HABA RN, XFEIER N pCOD HRARIER, 25 SRAEN B RAREA I, P2 i e f 2T
HIRZARRAR, MRS, TERARTIRIA S PRSI E A — L N R —R iR, (DL
FEMEREIS 2L T, cCOD I 3= 220 o 5 RAEA T Fe 11T 1% PH B8 3 (41 % A= i RIDE R SBR 22 (AT
R X sCOD RYRBRECR—M, X5 WANG ' e as R —2L.

2) U AAHC 40,-g-DMC s X N FIl P A RBRECR . A& 2(a) Fi7R, B#E AAHC,4,-g-DMC, £
AN AN & ) LA TR, Xl AR A E 2L NH, -N fIERATEAEAE, SR
IEHTY) AAHC g0 ,-g-DMC, g REN TR ), Jeksa i LR, mixtFHAE SR N, JeR
WL, YFEIHERN 50 mg L' B, N &R 35.71% 5% 15.89%., X ] figsd i THAE A A LA,
PIERAEAER R, ISR IE A AAHC o) ,-g-DMC, s BENTZAFE T 11, BT R0,

wE 2(b) Fin, THKPEBELL PO P R E, (HHCH 72.6%. A AAHC,y,-g-DMC, J5, PO, -P 1Y
i R RE. XATREEE PO, -P UM HIEAFAE, Sl iEF AR B A/ s 7, DT Rt
B, RN FAROIERINE] 50 mg- L' BF, TP fr 59 ELEIKIRA 65.3%, XU KERS> P AMfFR e
15K, UL S S A SRBE RIS T IR IR A LB, BR T PO, -P 4b, TH/Kh HAWEASRI#E (Fokis
WA ) & SR RN RS N R, X PTRES TR pCOD Hl cCOD M RFRAT K.

- - % N 0]
P2 HAL LA A, 100 A AL S B
100 % % 3
7
80 80 // / 7
o N g ::: oo% /
gz
§ RN 60 RRNKS R %
> 60 N RXRXK bR KXRXK [
.| B oS ososo I ototetods!
- 17 Pososstoss Il ototetese!
i RRXRKY  RKKXA]
o = R Pososesoss Ml otetotols! 4
= s R RIRIK  KXXXA] 54
= £ 0 555 88 K5 sl
RO B X R
PRI KKK R K900
RRXXAN] B ORI KRR
R KX X2 X KX
g RORRN RIKESS R KKK
20 20 1 RRURXY REKKK KRR R
R R3] R R
R KX ototeote Il Jeeteres
K] 3] RIKKS
oosateoon R B
KX R B
0 =M= 0 XXXXX] %
=H 0 10 20 30 40 50
o
= 1 = i
Folntt/(mg - L) Bhnit/(mg - L)
_ e - 2 e
(a) NH;NFIHABE S N (b) PO -PHILAE A P

2 TEHEIE T AAHC,,, -g-DMC,, X1i57KH N, P BIERRHER
Fig. 2 Removal efficiency of nitrogen and phosphorus from wastewater by AAHC,,, ,-g-DMC, at different dosages

3) BRENTAHEREINT. R T HE KSR A R R B s RN T, X REN TR E e
LGS UM T RAE 00T, 25N 3 FoR. WnlEl 3(a) FvR, /KRB R 2 R EN T
Wy ¥ B e &= 0.247 mmol-g”' %3] 0.033 mmol-g', RIEERER & & 1.284 mmol-g' T [%%]
0.617 mmol g™, XL R E REA AR HRERIFIN 25 T RAE RN . WIE 3(b) Fim, AAHCq, Fil
AAHC 404-g-DMCy 7E 3 437cm™" Kb A7 7E K OH 1 45 9% 2y 7 A= By W BfF 04 ™), HL AAHC g0 4-g-DMCy5 [
AAHC g, , FYIE(E S5, X U6 HH By 2 38 A9 15 M7 8k DMC 481 AAHC 40,-g-DMC, £ 2929 cm™ Fll
2852 cm ' AbH BRAG I AR shide o A& T H 3L S LA O 3L A0, e 1662 em ™ AMEAL RS AR
HELT C=0 MfhadrahmfidE™, [EPEIEEZERNAERK, XATEEER R DMC 45 7AfEr) C=0 7
FREEAIE(E AT . AN, 7E 1603 em ™' b, AAHC,y, ,-g-DMC, I8 Z47FE ] H-CH,-N"(CH,),
GRS, 3 H BH B B i R B K Ao 11

ST KIREE SRR, BB AU bk E BN B i i i TR E . BBt e MR R Im
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Fig. 3 Changes in functional groups before and after grafting reaction

Zeta AL 5 pH Z A SC R WA 4 iR . BEE
pH B3N, KIBHTIRIER AAHC, 4, F2TH ) 255
FALIEGET . SE Zeta IR pH Y L FHA
WrNFE. pH<4.1 B, FOXKMHIEH; pH=4.1 i}
W TAFHLAL, pH>4.1 B, M. AAHCl,,-g-
DMC, 1) Zeta B BB H pH A9 LTI A BT
B, (DR EZRBH B F BRI, Zeta FAAT—
BRSO DL b R IASR BB T3 (R-
NH,,) ZEA O 2 S K ok g, Hak
e TOKABERI A R, R T REN TS H
PTG 2 [l e 07, SRR KA RENS L 2%
R & A TREEERR I R A .
2.3 BHHIHESIA KRB

FH AAHC,,,-g-DMC,  #E17 A W19 Y [1]
W, #E 25 L AR 50 mg L™ AAHC g4
g-DMC, 5, 313 6.44 g ALY, 4 EIAHLY)
TEAARN KIS KPR 4 b, ZKHGREE N
190 °C) T4 RAAHC, o, FLAHKSI 8
PRI TT ., SRR RAAHC, 4, Hil8 K
REANTT, WP HHAR (BRGREA 70 <C,
VW pH o 3, HAETEA 4 h) X} RAAHC, o,
T R R, Kl & i ny R EAN w4 N
RAAHC 4, -g-DMC g0 R HARRCRLL K H
1o 28 B VPN IR BEME R A IR A T R A . X
3 MEDXT RAAHC, g -g-DMC g Al AAHC g, ,-g-
DMC,, i TREEIEREME TXT L. QiR 5 fis, &
F RAAHC,y, -g-DMC,, 3 MEWRYHE—ERE
FERIRRAR, X AT e Ak RAAHC f—
SEEREH B 2 7E AAHC AT LR A Bl 5 30
WARZ I BRI TE 2 FoHpR,

R %

40 -
—=— AR
30 —o— hin
> 20
£
,‘\;_‘
) 10
E
N9
-10
20+
2 4 6 8 10
pH
4 BEREIURKIAGR Zeta BALS pH HIXFR

Fig. 4 Relationship between Zeta potential and pH of
hydrochar before and after grafting
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Fig. 5 Comparison of three evaluation metrics between
RAAHC and AAHC
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1) RAAHC,,,-g-DMC, Xf 157K COD ()il
SRRV B iR AR5 T RAAHC 4 4-g-
DMC, , Bl xliiiE K EE 2% . COD 2
BrE LK COD A e S msgm, JHkILs
AAHC,4,-g-DMC,, IR EETERESFAT X L, 452
i 6 Frs. Wil 6(a) Bz, FE#E RAAHC, ., s
g-DMC, I i35 in, pCOD T M,
cCOD T FEIRERN, sCOD (12 BRsic e A B
o 3 MIEAR COD ZBRACRA B 22 5 1 R
FH 2 RAAHC, 4 ,-g-DMCO , 23 5 1% BhF 28475
FL iy R L B PR A B K o T e o
VIS DB, XTIk i) sCOD Z3BRAk
R 5 AAHC g0,-g-DMC, #ilt, RAAHC, g, ,-
g-DMC, X T 3 FIE A COD & B &% S 4B
%, XSEPRN RAAHC, 4, g-DMC, , AR |
BERCRU S AR AN 25T AAHC 004-g-DMC 5,
I £ Bk COD ) F ZAR SE L g th RIVE BT LA
RAAHC,y,,-g-DMC, XF COD [ LBRR42E

& 6(b) T 78, RAAHC,y,,-g-DMC, 1Y
COD 1y 2 Fr % % 22 T AAHC,54-g-DMC5-
AAHC,,,,-g-DMC, £ 50 mg-L™' By #hn T XF
COD £§H N 62.06%, A K F-H 5, 1,
RAAHC,4,-g-DMC, s TEF N1 4 40 mg L' B,
COD L BR A B f i, N 52.84%. X Ui W]
AAHC 4, -g-DMC, s FEZE T 1 IG5 J 1Y
=¥, RAAHC,y,,-g-DMC, , 7ETREERE T A &
—EM TR, XEHIE T Z ATREENFERIZE R
ﬂﬂré—] 6(0) Fﬁﬁ_\‘, s RAAHC190-4'g'DMC0.8 E"Ji%}ﬂ%
BAET AAHC,o.,-g-DMC,, PiE 7RI Ky
40 mg L™ B kB IR A, 1, RAAHC, o -g-
DMC,, lt AAHC,,,,-g-DMC,, ) iz Ko 25 3 KA
25 10%,,

2 ) RAAHC 4, ,-g-DMC,  ¥157KH N Al P f1y
LR . ¥ 0~50 mg-L ' RAAHC,,,-g-DMC,,
BABIRTT AT K T, NP AR BRECR a0
K7 FiR. & 7(a) Ui, B RAAHC, g ,-g-
DMC,; #hnaE g3 m, L NH,-N R FEIE S
BRSO RA 2, HAESHEARA —
FERBRACR, HAWESN AR & b TG
35.9% FREE] 20.6% X AT REREF AT HARL FH 2
FHR DMC R PR M R

001 Vit ACOD
& KikACoD
400 W7 EE JikiACOD
= 300
a0
&
a
5 200
o}
100
0
=Y 0 10 20 30 40 50
B/ (mg - L)
(a) CODJEZSZ K,
70
—a AAHC,,, -g-DMC,,
—e— RAAHC,,, -g-DMC,
60 ’
& 50t
&
ook
P 40
o
O
30
20
0 10 20 30 40 50
Fohnt/(mg - L)
(b) CODZLBRACRAT L
100
- AAHClw)-4'g'DMC1).x
—e— RAAHC,, -g-DMC } -
80
—,
§
M 60
&
v
= or /
20
ob— . . . . .
0 10 20 30 40 50
Bhnt/(mg - L)
(c) ZaphR
6 RAAHC,,,g-DMC; 5 AAHC,,)-g-DMC,; #J
SREERERTEL

Fig. 6 Coagulation performance comparison between
RAAHC, 4, g-DMC,, and AAHC,,, ,-g-DMC ¢

5LLNH, =N Ry E 2R A w i HE R M BR A A RBRRCR, M S AR T, s
HEFR eSS, SR BRECR AN A 2T, A0l 7(b) Fi7s, RAAHC, 4 ,-g-DMC,  FIFEAFTIR T A 15
1K P RBRECRIIE., PO, -P FUAMIEASN P #VA W AREIGES . PO, -P FEEBUME AN
) 72.6% TFEE] 50.9%. XEFH PO, -P M HLfT 5 RAAHC, 4, s-g-DMC, ¢ I (W 1E FLfar Az FRAIER
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= e KRN KRR X RREXX 7 U é
i [RIEX  KIRKKS RN [RXEXX B R
17 (ORI RIRKKY RRKA BIRRR  IRRXK]
2 [RXRX KKK ROXKY RRXRLY KRR
3 o RRIIEY RS KR PRI RRXXX]
= £ 40 HXXXX XX KR BRIKAR]
Z KRR RIS XA BRI IRXXXK]
~ KRR RRARK] RRIRUA PIRXA] RORY
KRR RIS BRI BRIKS]
KXRRKS KK RS PR
KRXRY RAIXAK Sadeeted BRAKY]
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L -1 N=N -1
FfnHE/(mg - L) el /(mg - L)
_ e 1o 3 2 etk
(a) NH;NFAHAWE SN (b) PO -PHIHAWE AP

7 RAAHC,,,-g-DMC,, ¥HH4EESKF N P EBRBR
Fig. 7 Removal efficiency of nitrogen and phosphorus from municipal domestic wastewater by RAAHC,, ,-g-DMC,,

M TP A1 TN HYEBRSURER ., RAAHC, o ,-g-DMC, o XF B AR AR Z2 4R S 18.4% il 26.6%,
fIXT AAHC,,-g-DMC 5 FTXT I 23.6% F1 34.7%. IREENREERIIE T RS FRE TN Fabr il s
RAAHC, 4 ,-g-DMC, ; FIREESIRATR T AAHC 40 4-g-DMC, 11 HTFEAIK
2.4 ARPREFIAVREEREXTEL

% 3 X% AAHC, 4 ,-g-DMC, o FHAIFFY HIREGIATREESCRIA T T L. SHiIRERER . Fe %6, Ca £5%
S B IREERAH L, ABFFEH 50 mg L™ AAHC, g, ,-g-DMC, ¢ X COD 2[5 R4 5 B AR 25 [m] T~ HoAt VR B 0 7
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Table 3 Comparison of coagulation performance among different coagulants

TREER B/ (mg- L") Sy NG CODERRZ/%  MEEERF% S CHK
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Feik IR EEF 9380 BB R 60.21 [19]
Tannin 1000 WiTEK 58.00 — [20]
Ca/Mg/AlIREER 4780 Bz 7K 62.00 [21]
FAKF R ZE R R IR 1500 MK 52,6 88.50 [22]
BRAAE W iR BE) 6 000 i)k 57.6 83.00 [23]

AAHC,,,,-g-DMC, 50 T AR TR TS K 62.06 89.67 BN

3 g
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2) FIF AAHC, 4y, g-DMCy ¢ [FISC T V5 K A LY, 76 25 L 95K R UL B A WL 6.44 g
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Preparation of carboxyl-rich carbon-based aggregating medium and its reuse
for organic matter recovery
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*Corresponding author, E-mail: ustsldp@163.com

Abstract Using residual sludge from wastewater treatment plants as raw material, hydrochar rich in carboxyl
groups was prepared through a one-step hydrothermal method. This hydrochar was then modified via a graft
copolymerization process to produce an aggregating medium with coagulation properties, capable of capturing
organic matter. The aggregating medium achieved removal rates of 62.06% for COD, 89.67% for turbidity,
23.6% for nitrogen (N), and 34.7% for phosphorus (P) in wastewater. Additionally, this study explored the reuse
of the recovered organic matter to prepare a new aggregating medium. Under the same hydrothermal conditions,
the recovered organics were converted into hydrochar and further processed into an aggregating medium
(RAAHC,,, ,-g-DMC,,) using identical grafting conditions. The results showed that this recycled aggregating
medium still exhibited good organic matter capture performance, achieving a COD removal rate of 52.84%,
slightly lower than that of the sludge-derived aggregating medium. This decrease may be attributed to the
reduction in surface acidic functional groups, leading to a decline in polymerization degree indicators and thus
affecting coagulation efficiency. Nevertheless, the findings demonstrate that organic matter recovered from
domestic wastewater can be repurposed into an effective coagulating aggregating medium and reused in a cyclic
manner.

Keywords carboxyl-rich; carbon-based aggregating medium; coagulation; organic matter recovery
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