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Table 1 Industrial and elemental analysis of common AMRs and typical biomass
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44.70
38.02
44.17
48.33
44.71
42.95
40.07
47.56
45.68
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743 26.11 7.25 0.65 3]
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5.04 30.71 7.81 0.51 4]
5.64 40.51 0.76 0.78 5]
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A7 TR e A B B DAL A T O T A T T 22 FgR
WA T B B B RAEGH AL AR |
WA W75, AHIX LT AR AR ) e e i o
AL AL 14, SRR AR RERE IR L S B BRT
AL O FEAL (H R A AR IR LB A AL PR 2% e
ik 3000 o/, FIBELESRAL, i AL 2 kAT
TABHAK AR ER 5 22 AU A n] fif R TR T v
TER A2 A PRI (B R T RA S KR i, &
i PR MBI, R 22 O AN B A IR AR
THAL ST | [ 25 K B A LR i A B e HA
PR . A BEAR A (H R Hh 5k B A9 4T
HEFERHEWA —ERANRIERT, S A
RAERYIHZY R, SEINPTTERED 7R R Fh A ik A
R B AU

T R AR SN EEA P SR
KRR, B K o LAAS G K i A7
TE T 1R AR S A T 3 LB B 56—
I B AT RS B BT AR R PRI E A A
FRIETS ), el A A K Rk ANMUIG R AT
RERR, I HATREA R E R AP e XU
I, K J—Rh 2 R AR LA 3R I T AL BE
IRALAE B AR B B2
2 IKPERAREX S RRHE
2.1 RIFARZ S e

KRB — P TR A DAy S I A [ R 2 7
Wy A A AR AU LR K A T
SNSRI, B B A K R B AR R A 7 i
BARAK LB T 20 1 s,



)

B B,% KAFALBERAEZHSORERE
EEE SN
U (Cwr J>(ewm )= mwmmn
(x Jooboms)(muen s > )
Coin )& i (o )

1 MEFRHEKALETZ
Fig.1 Hydrothermal treatment process of AMRs
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Fig.2 Pressure—temperature phase diagram of

hydrothermal treatment
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Fig.3 Reaction process of hydrothermal treatment of AMRs
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SE B AR R AR 254

S ik B SR K A AR I A S8,
PRAE T KBS B DL R P B RR 2 A
PG W s At SO IR R R K R 3R B 1 G
i LAIRIK A R 1), A R0 5 K A 7K i o T
AT AR, B an g SR R R AE 150
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Table 2 Optimal parameter ranges under different
hydrothermal treatments of AMRs
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C, 150 min BRI T, T 5 AL E
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B, 7 SN IR R 160 °C, f5 B3 1 E] 4 157.2 min,
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pH-13 SZEG4HH 16S rRNA | & ARGs FilE MEGs
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RAGE AR, HIE B AR Al Fo e 3
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PO SR A% MR AR ) A BIWEAR 435 A 446
mlJ/g F1 290 mlJg, HbEr= i AR AL BREA A R HH 2
3%, Song SPHE it K HALHE (S B IR R 120 °C)
PR RN R WEIREWH AR &, 45R%
B, KRB VA SR R A FE2H (289.9
mL/g) NN T 27.6% ,3X 5 K8 Z 1 2 BRFA L
I X, Wang Y 7K SALE RS 1 4185 2
PR A T E W RETE S0 AT, a5 SRR Kb B
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X RS FALA T,
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AT E 7K A AR HP R T 8 ) A AR AR /K A T Ak
PRI S TR AT A R B AS | A 1) R IR A0 i
I ARLARE | DT 384 T PR 345 0 o P s gk RRE B
Li CPh Ak R pH EIH R 12, 776 80 CF
TKIAEFE 60 min, ZELL S5 T , e~ 18 ik 231
ml/g, X5 120 °CF 7K RS E64H A H e 7 A
M UER TR AR K PR B A 2R R O 42
GERITE . Zhong WEVE B | 5 R 2 FilAb B A 4% B
F B L, EA O A A TRAL BE (NaOH 1L [
PR R 1:10, )N R 70 °C, B g B[]
2 h) IR R A 0 R R g = T 22.08%~
23.20% , ¥ K& ARG L BR R R 64.09% , - H &
RHRIE L AERR IR A B
42  E3gpeHt
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1), 45 0 AR ) N RV S-S A A R R (L
FER B ) B A RN 22 A AT T RE
BT R ZER AR BT ) &4 . Ren
TSR K A P ) B 2R P A T HEAE Y
T 5 2R A YU 0 e (B L) 7E 42% LA T I
(HAR WG FERVNERSFFIREGY)), RELIE
W A A 2 A HLUIEEL, Gong PRUFSE & BH,
SRR AT BV A PR AR 4 7R 25 TR A L 1 i A
JE (A B AR S T HERR A BRI T A R A
RE VR RS 3 40, TS AR IR A B il —Fp AR
ERiO s W SR RN W2 2 (B i 8 e w8
Gong PRIRAIFGEAE /N T kK A B S 5 B R
PR AR RE I, T R R A 1AL L
H0.25%HF, R T R pH R R
) E it G T AEERR , JE EL 3R iR D
[ SR NN (S I NS U i B Y T3 i 3
4.3 EAKRA

PUAE ZE TR B 5 45 e R o0 IR 22 5% 1A
PAE SRR IEAR 2, {H PR LR A PR AN 5 25 20
MELLELHAE N B ABRORL R T8 2K B 3
PrAEREETIIE . WK R vk REAS 3 B 2 i
= OPVE R OE UPHFAT K B, K b B
(RN A 200 °C, [ N E[E] A7 30~60 min ) 7] K
P R A KL (3 %R 52%~
55% , [EA BTN 65%~T5% ) FH = (FE
13.8 MJ/kg) A& A AR (R ER 3 45.2% ) 1 [
TRAPIRRL, Hatk— 2B R IR | 5 R I TRt
A RBEREANLL, K PALBRAS 5 () AR R BE 7RI
BEI R A 20%~30% ) ZHEIL , 322 R R %
P2 K530 ) R DL R ol R T =St AV
B 2Bk Ma DEIIFTE 6 B . P 2 R i /K #bh 2R
S A5 2 A [ A AR R AR AR T 3K ) 26.5 /g, it
TG TS P R PE (Ol
19.3 kl/g) ; EAb, 247K #AAbBEIE B2 R 200 CHY, BT
A TR 22 Y R B R TR R 22 T Y 7.7%
M2 5.6%,

V29T 3 R K R AL et — 2 AR
B35, BRI FAS [R] i O — e A T /K A B LA
A B AR AL, 5 B AABR AL AH HE , K A
T AT AE AR 7= O B AR T AT — e M
B an , W AR R B AT AR AR B A BLAVE A
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E— PP R R AT AR A F LT R (W
ROVE AR BT ) 2 BR 3 Zhan HYRFSY &
B, TE 240 CHRHUA R BT /KGRI i
I 25%~509% 4 4 B A 7 oK $RAT 45 21 55 T 1 1)
AR (PE Ry 24~25 MJ/kg , BABERFTRIK: | KM
), I b R Ge K BT B I RO (% R
H 1.4%~2.0%) .
4.4 Ak

PiAE R WK BRG] & = PE A i e —
TR ELY AT S ER . Hong CPBFSE T B R &
KRR T K AR AL Ao A v 5 i A ) 3 7 e 1
AR FE ROV IR 300 °C, 15 B B ] Ry
174 min, SEARSE N 18% M TAER N AT,
A RIR R T 25.91% , BT ET B 5T 3%
W, P R R AE 260 °CF/KHAAEFR 135 min J7,
AW R B (28.01%) . RS TR K b B
1320 A A= i B B HVE B 5 AR L
AT — BN R 2 AL Bl A A DL R R
& AT EANE A B FVERRRE, R, 7E TR
KA AR TP T BN AR Bk Wb o 4
PEARTR , 4 =5 A i A 7 SR B, DL R4
WRARIRCR . FTFHFESRFSE T 6 F R B AL 770 %
PUAE R K PR AL ROR , S5 R
Na,CO; 8¢ NaOH WMEALAEII T, A== 3245
K, 91°H 36.06%F1 36.31% , I HLBsA# AL B4 i &L
RO B T HRAEAL ; 24 Na,COs 8% NaOH (%3
H 8% (JE AL, T R, A9 & &k &
() B A B0k B AR (29.12% )5 24 Na,COs 5%,
NaOH FIES NN 10%0F, X 458 A0 I BRRCR $ 48
U 43918 32.12%F1 29.02% , M 77 Az 4 A i
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Abstract; This article first introduces the composition, properties, hazards and current treatment
status of antibiotic mycelial residues, and provides an overview of the definition, principles and
control parameters of hydrothermal technology. The harmless treatment effects of hydrothermal
technology in removing residual antibiotics, resistance genes and stabilizing heavy metals in
antibiotic mycelial residues are then discussed. The article also explores the resource utilization of
hydrothermally treated mycelial residues, including their applications as feedstock for anaerobic
digestion, fertilizer, solid fuel, bio—oil and biochar. Finally, suggestions are proposed based on
current research gaps and future prospects are outlined to offer insights for the development and
broader application of hydrothermal technology in treating antibiotic mycelial residues.

Keywords: hydrothermal technology; antibiotic mycelial residues; thermochemical treatment;

harmlessness; resource utilization
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