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Table 1 Properties of materials

Jkt MFRIT/% N/% POJ% K,0% pH A% C/N As/(mgkg') Cd(mgkg!) Cr(mgkg') Pb/(mgkeg")

FEFEEE 281 23 041 0.1 7 24.04  10.45 226 ND 2.58 2.87
FHE R 1.23 035  0.79 009 798 1378  39.36 13.3 ND 0.64 5.15
By 0.89 036 044 009 823 1371  38.07 1.28 ND 0.07 0.52
X% 8.36 194 368 274 904 1735 895 8.24 ND ND 2.89
FERF 34 09 033 217 731 299 3322 1.28 ND 0.07 0.52

E: NDFIRAKH

1.2 EREEE

HEREWIEA B MIREE C/N RN 25~3507200 " 1 Srliey Ak ] R P RIS s SR8 i
JEFEIEPEAENY C/N o 10.45, X92% C/N Hoh 8.95, #RIAGFRAY C/N HIX IR SRR BOICESE, il
FIAEAER ) C/N EEhy 39.36 1 38.07, %A BRIX HIAC B ATAEREC HUTE 90% DAL HABREIE &8 an XA AR |
K BERFERTF AN 0~60% B XTI NEA I, (HH ON e (AERTA C/N H 57.44) |, B
FHFHERE AT LAJESTHERL C/N EUAE 25~35 ZIA). S A smiG M ERR e, He Foisd ok i HERE .

EHEACI R R T, AR E PRI N 35%~55%, FFAINT EM &R LAE— A0k & it
o FABFEALEASZEA EM BFEEE 2 BREECHIR G, 20NN 35% (RIRFIGTEAE . Bl Bk
B LARAEFF LT AT AT, 20945 BH XD, ZS. JG, [MERGSMaliAR &K= 5813 60% 545 -
4 L HERE = I I C/N HE 23R 9.53 . 1164 11.59, 13.79, WA & KRR IR K 56.98% . 53.27% .
51.49%. 57.04%. XPIEFTEMERSAERC LI TIRSY, R 3 WERILIRES, 7F 30%~55% Z i &
6 N IEFEIEPEREAOC LB B, 22945 BH-30. BH-35. BH-40. BH-45. BH-50. BH-55, C/N .7
9~10 Z[A], WIATTIKFLE 55%~57% Z [,

2 TEWRBERE = SACtL 3 EFIEMEENERC AR = SRR REC L
Table 2 Composting product ratios of Table 3 Raw material ratios of composting products with
different materials different ratios of waste activated coke

L A IR FAEER AR s TR X EME
PSS 65% 65% 65% 65% BH-30 30% 70% 0.10%
FEFF 35% — - - BH-35 35% 65% 0.10%
S RS N 35% — — BH-40 40% 60% 0.10%
P a — 35% BH-45 45% 55% 0.10%
iy — — — 35% BH-50 50% 50% 0.10%
EME 0.10% 0.10% 0.10% 0.10% BH-55 55% 45% 0.10%

BB 3 A7, 327 AHER, BEHERE 300 kg, HEAREIE N 26 d, MEARTZESS 0. 6. 11,
16, 26 d FEATEIMEFE 240K . A AL BME R AR RN &GRS E T 16 BREIEME RS (16UC, JK3008,
WEIAREH TR TRAF, HE ) FHHC, FHREHE AR, BREH B R EREI 5~10 cm 247, Joka
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FE 10 min, AP EEIBOFCSRAEARIREEFIS7KER, R HEAIR 3 A SO TREFLINE I BOE; A
it b, AT (GB/T8576—2010) P4 X} 16 BEIRIEIE w0 S KRGS BV TROE, AIEG IS /KRN
AR TR TEHENE AR T, SE st BELTR & MR A G0 B R S RS SRS, RS A
T4 C UKFE, FIAHTEIFIES 0.4 mm i,
1.3 MEBNE

HEAPAEAS (PR B e AR TS CAPLIEEE)  (NY/T 525—2021 ) ARAERS, FRESEME R pH ¥ ( FE3S,
MR Z 0w, S5 058k AR SR HESREA A B TIE; B3 (AL B 81 WeEsy
FIFHPUE R . O THEL XS IR E DR A28 (GI) MEFI 10k K/h—3
FIEAE N AT E E YRR LS AR, A 10 mL RAER UK 3 48 hokHiE; As. Cr. Cd.
Pb 2554 JR KIS NY/T 19782010 brvfErp 2B 7R & GRS JH e o
1.4 1EYTE

ARG A 7 emx5 emx7.8 cm, FEMEAZE 200 g +, 4050 2 g BUANIRIRD Fo R RS P AR AR
HIRES 5 HHOR ST 2RS0T, XA +HE (CK) | fin 0.2 g (AR (HE) DhK 2 g FEFFHERE ™ Sk i
(JG) , MR, W8 3P4, 16 30 d #ETGR, St . MR e,
1.5 BuEsSH

{471 SPSS 27.0 XS HFATERZE T 238 (One-Way ANOVA ) , L [LHERA] LSD 1, BEKFE
A P<0.05. {#ifH Origin 2021 #H71EH

2 #BRERS 70 —=— BH JFFiG 4R
—e— ZS /L £k

2.1 FREIERHOHEBE = R 7EHEBR T 52 P B0 IR IR ol /} Daprt
283 *‘*5‘““

P 1 J2 [T LA Rk A S AL 7 i 4 it B2 Bt S0t
Il LA oL, AT BH, ZS. XJ, JG K 2 \
HEGRIRE7E 26 d B EFH-RE- IR ~dop
T, e AR Y T 50 €. BHY ZS,
XJ. JG 47E 3 d WRETRHEIFAE] 50 € RLE, or ./A
UM ISR 53 FIRT IR & 7K 5308 R A YT s e
SRET R HE R BGRGE . ZS HAETFHE R B 0 s 10 5 20 2
Tt , 70 s T A5 S [ B AR Ut B2 4 7 7 53~ SLL
62 °C; BHAI/E4 0, 3. 5. 8, 15, 20,25 d i#y Bl 1 ARBEAR A R R AT
TEEEAIR 25.8 . 50.2°50.6. 52.1. 38.7. 305, Fig. 1 Temperature changes of different composting products
292 °C. TSEEEREEN 521 °C . ZERn I B in the composting process
21k 5d, BH 4l B Bai RT3 X, & 0i-
LI B A AR INHE AR B W 0 P 12 0al
MK 21 d TF U6 25 HE A 14 - 347 5k 132 3% ¥ 4 00 = 9.0f %
4 ML RS 25 d PR, 5% 88
TRFEA—F B RN AR T R A o SOT - BHEFEMESE e 7S P
b, SN AT A ISR REDY, 4 ZH AL S e A S84 e XTI ~JG#AT

WAL B2 T S . SRS MR "
B, TERRRM B 5 4O, el
Fel 2 SRR eI B pH (] 26l

ARG I . TEHENE 8Nk i b, BH 4R 74— : T
pH (A B 8 A, pH (H 8.02 %% 7.63, .
7S K pH A BT #a %, % pH R ETE E2 FEMIR R pH M2

9.07, XJ 4 pH {E% {Jﬁf‘éﬂixji , TEHENERT 10 d Fig. 2 pH changes of different composting products in the
ZW RIS, RSP AT K composting process
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7913, JGH pH & TS, K5 R E 1 60% - —=— BH ST
8.93, ATILATIFPRHGHEN pH 0 iR ol et il
IR, SREFE . PR RRT AL, DA e
ARG pHEZMK T =&, 46 NYT o T
525—2021 AYBRHE, X TG PEARAE A B AR %
R RRAAS T B0 . RERSERRIERSY, f o
TR pH (A EZIB AR, s B AT 20% |
TEEDI A K BFE L) ARG B

Pl 3 J R JEORHHE R M S AR A 1 oo /N O\
Wi HEPRHERL LR 5 A 2 TS, 4 401 0 5 a0, s 200 3
PAERB SR AAE TR ER IR Fetle, €2 14 d 7
PUR Sk R (U ENS . BH AURIIAHY ks T B3 AR iR Sk i
IG4H . ZS 4AM XT4H, 1655 7 d SKEME T Fig. 3 Changes of water content of different composting
20.95%. A KERIERLE 30.08% . ST 7S 4 products in the composting process
FIX 4, BRI SRR TR ) s, oSN
R AARE S A, ) JEUREEAL ™ 5 ) KR a0% | ‘ T a
B, XT AL ARSI RS, 165 14d K a0 v
KO 24.69% , FTRE AR wlG"
5. KRSk s E s sl 2 7 P77
X HENE BRI EA B, B2 & 20%
SRR A5 15% d ¢ b

Pl 4 A TRIHENE ™ i A AL & e i, HE 10% 1
NEA BT S B AE— o AR ] R S 0T R S
SEUAHERE PR AR B i A BB R 2R M zs XJ 1G
¥ BH, ZS. XJ. JG WERXTLAI, IG 4l AEERA
AN GRS BERE, D25 T HAMIY] (P< TE: RRVNEFHF SRR A DR & R e gt 7
0.001) , PERATHLEI2S:, BH 4RI (P005) -
B\%/ﬁ,\ﬁmﬁ%%ﬂ: 7ZS Hl XJ ¢H (P<0.001 ) ; E B4 AEHEEFEEIRESETL
HERRZE T BH 4175 T Hfhge . A Eihs R Fig. 4 Changes of organic matter content of different

composting products

(P<0.001) , H BH AHEAEHUTSEN 21.88%
1B FE P AR B HE AR = e S e B A BT B i i T B R RO AR, A AW R (A A MERE = i )
WIAA LT & R, SOt TG AR R R, TR F5 G T AR B TR rh— S R A AL e, A
MIEE ALY S TR TR, TR G AU & i TR AR i dl . (AR Feid Pk
HERE = S A AU S A AR NY/T 5252021 fIbRHE, /INT 30%, SR ATEMERL = i R i AR b A
WIS EAR A, A K B e vh R A USRS FE L A AR A — S Ak R Uik
FA S BT RE USRS, R8T IR G R U & B2 41.45%, JEALUGE i TIFEZE,
EHUFIEAGEAE R 30% LU L. eAh, JRFFIG MR AHEAL 2= R AE R S Bl 2R/, FasE A 50~
53 C ZIAl, AAF ARG sh, I T A BT

% 4 Pra AR RS B335 (N+P,04K,0) I ESE SEAVELIEN, &P 4 P ERIZH
AEJE UG B R FE 0 SR T 4%, BH-35 5 1G-35 (RIS BT YA %] 5.4%, ZS-35 4R350 N
4.9%, XJ-35 HEFRNEACH 4.11%; 4 M N A B EMEZER (P<0.05) , BH-35 A& El B E &
T 34X (P<0.001) , JG-35 41/ K,O &Efm, XI-35 Arssiommfil, 2O PR FAmEERN A
SN 2.3%, MR AR A SN 0.35% 1 0.36%, FEFHEREASEN 0.9%, EFEHEA
BHERE LR e h M AR ™ T i SR o SR FEHEAL 7 R ) SR e, A AR DT Ry
HERE = 5 B TR0 FEREERSEMEC L s 4 DA R E 4R S m i, As IS, EaimtEss
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Table 4 Changes of total nutrient and heavy metal contents of different composting products

LoallEeR R BRI % N/% P,0,/% K,0/% As/(mgkg")  Cr/(mgkg") Cd/(mgkg")  Pb/mgkg")
BH-30 5.5940.17a 1.57+0.04ab 2.06+0.00ab  1.96+0.25b  1.57+0.06bcd 0.08+0.01d ND | 0.08+0.02¢
BH-35 541£0.14a 1.44£0.05cd  2.11+0.06a  1.86+0.07bc  1.54:£0.09cd 0.08d ND - 0:150.03cd
BH-40 5.34£0.20a 1.50£0.05bc  2.01£0.02bc  1.83+0.17bc  1.45+0.04de 0.06¢ ND 0.13d
BH-45 4.66£0.09b 1.29+0.03¢  1.55£0.02¢  1.82+0.15bc  1.67+0.10abc 0.13b ND.~ 0.17£0.01c
BH-50 491+0.13b  1.68+0.05a  1.68+0.01d  1.55+0.12c  1.61+0.15abcd 0.11+0.02¢ ND  0.12+0.01d
BH-55 3.73+0.14d  1.33+0.08de  1.26£0.02f  1.14+0.26d  1.62+0.16abcd 0.16£0.01a ND - 0.24+0.03a
78-35 49+0.14b  0.83+0.09g  1.68+0.04¢  2.39+0.14a  1.53%0.14ce 0.07de ND  0.16=0.04cd
XJ-35 4.11£0.15¢c  0.60+0.11h  1.56£0.09¢  1.95£0.19b  1.77+0.20ab 0.07+0.01de ND  0.18+0.02bc
JG-35 543£0.05a 1.06£0.11f  1.96+0.02c  2.41+0.18a  1.81+0.08a 0.07+0.01de ND  0.22:+0.02ab

NY525— 2021 B (N+P,0+4K,0) HAMH=4% <15 <150 <3 <50

T AFVNG FRZORA R AL AL RS IR0 MRS IR SR B ZESR (P<0.05) 5 NDFIRAMGI .

Pb Il As & RHIET JG 41, Cr £ HBEIT, A4 oo 2% 100 154 2221 4 W26
£ NY/T 5252021 (5 : 4

5 SR ANFEMERE = S AL A GI AR fbi s
M, FERTAL, 4 AURURHNAHERE =5 Gl {HREE
YRR AL 2 B, TOASREE GI (EXTE
26 d ik F ek, HER ZS HANH A4 AE 21 d Al
26 d 19 GIZRL AT W 122 5, AT DLHENE 7= i
T 26 d EHVER 4N, BH 41785 26 d 1)
GI{EHH 0.79, A ARSI, A5 Y
4 ZHHERE 7= i A R A 45 R & 2R BB 7E 0.7 L
L, ORI, RLAh, HENEIOR A E*ﬁ*ﬂﬁﬁ*ﬁ%@*ﬁﬁiwﬂmrJafmmu&maﬂn
M= IR R ARG Y, (EJ2 BH 4Liefig, 15 PPV PIRIR SR AR A AR
AT RE R T W e AT R0k . 7EMEIE FIFMESAS G (P AL (005 -
BGTRETEWA . Fh T IR R EL 0 | B B 5 AEHER=AIHITIE GI THHIEN
R T Fig. 5 Effects of different composting products on GI changes

I A3 HT IR 3705 P AR TR O 28 Fr S I =
e AR R A AT A TG RE T pH . BIE5Y . Gl MRS AR, RS HEENRIA BT
A% pH, FTREER FHmtE A AL AR = A 93 & NH, 247 TR, RO FRGTEAE BET Eififin] ik
97.54 m* g "X —ZE I A BT A XA BRI T HEARE) pH IZESR 8, PSR R AR R
G, AHLRE IR T S AR TR R, XSRS AR RER I BRI AR, AT
BAMRIBERT, B TR AR EIANR, BB FEX A e AR AR Hh & BUHAS I fin 1 280 A 4w
B, RSP E R ARG I TG ZEHE AL = S A B0 o i, D T e A, nTRERINE SRR A
B vk > BRI I CIE e, 28 1, RS E RIS B I ey, (2 TiE 5
TR AR BRS ZEHE AL 7= S T U CO/N AT 15, AT REE AR R R, 185 S2 W98 vh %5 iE s
C/N HEHE = R 1 7= ) C/N EL A BRI IX (]
2.2 ARIECELRIEFE MR = AT BT

K] 6 AN LU A s AR = A WU & i, RS Im MR C HUTE 309%~55% Z R HERE ™ i B 2
JEWAE PR & BTE 10.23%~22.92% Z[8], MEFIEHENRIESLE 35% . 40% . 45% W ERAANUE & 25
SR 21.88% . 22.92% . 22.9%; FEEFEVEES S IE LI & A 23 EH, BH-50 HA

RS

in the composting process



5512 4

IR A5 . IR S5 M R X RO 2B U 1 S e B P 52 )

3597

HUB S AT a2, ™= S AGE s A HL
g /b T 23.5%, HYkh BH-30 41F1 BH-
55 DR L, 4Bl 23.15% ., 22.97%; BH-
35 F1 BH-40 [ Ji§ 24 & i A W o & 2 &
( P<0.001) , BH-40 5 BH-45 JE&2A HLIF & &
JoESE, RFEMEERINELGITE 40%~45% Z A5
hndEE NY/T 525—2021 FRifEfEsR .
FHE% 1 ATHORRIBC LR Fid AR G 6 41HENE
PR R TR S R AE 5.319%~6.7% Z 18], % 4

45%
40%
35% |
30%

= 25% H

F@ 20% |
15% H
10% H

5% H

d

€

:

WG

cd

N

bed

N

C it

abc

ab

d

i

a

C

W

0%
’ BH-30 BH-35 BH-40. BH-45 BH-50 BH-55

A 6 ZH A B S 7 i B A B R O R AR

Zli H YIS

3.73%~5.59% ZIf, Bk BH-55 SMARAIRF &4 4

Sy PN E: ARFVNG TR AR LR & T B 5
HUARRHbRAE, AR 5 A L LI 55743 19728 oar VT 5

A0S R F R T I A O LS T sk
A, Hi BH-30 BESR0 S i N 5.59%, it
FLAE 30%~40% BYMERL ™= i BI= 0T 5.30% LI L,
H BH-30. BH-35. BH-40 [ 524 2 [ A i
FHES, MEHAMEEH S EMEZESR (P<0.001) o 6 MRS AR A S 5 LA ], BH-
50 B9 N feiErh 1.68%, Hoh BH-30 55 BH-40 i N &880 1E 1.5% LA L, BH-45 5 BH-55 i) N &%
VETE 1.3% ki S NEFEIEIEERC N 45% ROMERE = ST IR R 22 5, RFEIETERERC N 30% .
35%. 40% W HERL 77 5 P,Os & TE 2% LA LR 523 MEAE B LE oA 45% . 50% . 55% I} P,Os & i B 7E
1.70% DAF o HFXSIER AR S SRR 27.4 4%, HEAE™ S0 S & A (b 2z 02 i sg g, R
ANTRIC I F305 1 A P = it B R S T 88 I T I XS0 Sl B i R R T PEAR Y 8.98 1%, HEAE ™/
PR B o A, R A2 XSS 52 SRR ™ 0 Sl B B A X2 I L B4 fin S ife s>, 3% 4 TR
T FEHERE = ) BB AL E A AR A — R

6 HHENE =N E SR AR ILE 4, SO E S BIIMFS NY/T 5252021 ArfEEER . BiE IR 516 PE
FELBIRBG N, Cr & S S a4 BH-30 5 BH-35 &5, HibW&HNE BEHEEER
(P<0.05) , BH-55 ) Cr i f /s Pb St AR B e s, I s b AR LUAE 30%~50% 2 [A]AHENE
FEA P SiEET, BH-55 19 Pb Srimfis; As S s fkian,
2.3 SIFFREFIAE

FHA AR E RS2 A AR RIE FOR S PR AR AL = oA AR KA. fIE 7(a) RT7A1, RIRAD L

351

Ele6 TRIECELREFEEEER~REIREE
Fig. 6 Content of organic matter in composting products with
different ratios of waste activated coke

30 F

PAY i

mﬁﬁls & // ???é/

10

PO LiEl
(a) ARl PE T M AR T L R BR S 25 1k

T ARV NG FREFOR AN RSB AR bR e A A R R (P<0.05) .

ISLEE|
(b) AN[RUEFEE PEARRC L fif o (9 1k

7 EFEENEE AR = RS AR KR ARSI

Fig. 7 Effects of composting products with different ratios of waste activated coke on the growth indexes of bermudagrass



3598 ok L B ¥ W 18 %

JRFEIEEFEHERE = S AORR R R T CK 41, Hob BH-45 ARk s 32.5 em 7647, BH-50 ARk
&h 223 em 247, SHMEAERYALEE HF 20401, BH-35. BH-40. BH-45 Atk BILH, KT
6.22%~21.86%; 5 IG AL, HA BH-45 4tk 5 HER, HAAMREHREEKT IGH (P<
0.001) . FHE 7 (b) AJHESFIEPEEA A FE I & T CK, BH-35 4lREEE N 18.14 g, HIKChH BH-
40 41, BET BH-50 5 BH-55 41LASMHA A FIA B TR =+ HF 41, H9INT 6.40%~26.19%; 5JG 41HH
o, RSB LLTE 30%~40% AL EFF I 2 T JG dlfif & (P<0.05) , BH-45 fil BH-50 fif fifir
T JG, BH-55 HEFFEALT IG, Hbnl A, AREEC AR S0 M A A = S A A K= A S T
BRAC LT MRS A A KR AR, W15 U BRSNS B8 0 M A AT = o2 ] A T o AR Rk
v AT SN RC LU 306 P A HE AT = i () B3R 00 B e — MR B3, BH-35 il BH-40 (1) 53741
¥ITE 5.3% Vi b, 2 MHREFEREYRBIR R, MRm BT G A AR, # R BH-30 1835507
5.59%, SRR AR, (HEEE R TXIEALTE, BH-45 BRI SR AE 4.66%, ARk L)
A, W ILEIE SR S KRIRPR Z IR 3, S5 A AN S AR b 2R S Ik e U A
40% B 7= PR SN SR R B

3 4

1) SHEFFAEL, TR0 EC Eb 2 70 06 M A5 B S B XS S HE IR 72 ) pH FEAIKT 14.55%, N &8 in T
35.85%, JEBEPUEHINT 61.76%; SFASMFUHEMAHEL, [RIECHE S E RTINS E 1 T ™=
BT (P<0.05) , 23l T 10.41% F131.63%, MU T 71.63% H1 64.64%

2) USRS P e 0 X 2 AT = B K 365551 20.21%, pH K 7.63, Mk HH48%UIE 81.33%, As.
Cr. Pb SEE B SEBWK, BIE0SEN 5.41%, SRS ANVNEERARE, PR & EA3] 21.88%,
B S A B R S RO ISR RE = i B v AT . SR ARSI M ARSI LR = i 35 0 S A LB E b
LRI KAGFR A R R ST PEFERC H R 40% B rs S R RTSUR SR BRAR

2 F x W
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Abstract Waste activated coke is a byproduct derived from the fragmental fraction of activated coke following
desulfurization and denitrification. Though typically considered non-recyclable, this powdery substance seems
to be a promising material for composting as an additive due to its porous structure and substantial carbon and
nitrogen content. For this purpose, waste activated coke was mixed with chicken manure for composting. Straw,
recycled coke powder, and fresh activated coke powder were also applied respectively for comparative analysis
to investigate the effects of waste activated coke to compost and determine the optimal ratio of waste activated
coke. The results showed that the water content, pH, seed germination index (GI), total nutrients and heavy
metal content of the composted products with waste activated coke met the NY/T 525—2021 standards for
organic fertilizer. The composting products with waste activated coke exhibited superior pH, nitrogen content
and organic matter content; furthermore, incorporated. with- waste activated coke composted products were
better, comparing to the other treatments. Finally, the results suggested that the optimal mixing ratio for waste
activated coke compost was 40%. The results indicated that waste activated coke could be used as an additive
for composting and the results provided both theoretical and technical insights into the resourceful utilization of
waste activated coke.

Keywords compost; waste activated coke; organic fertilizer; soil amelioration
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