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AT R X8R MBI S s SRS s RN T AR AR R A R A FIAE RS EM EH A
W JEURHE RN 1,
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Table 1 Properties of materials

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

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 T B E C/N RN 25~3507200, 1ok Sty Ak iy ] R PR s SR80 e
JEFEIEPERERY C/N ol 10.45, X92% C/N Hoh 8.95, #MRARRAY C/N HIX IR SR8FERBOICESE, il
FIAETAER Y C/N EEhy 39.36 1 38.07, %A BRIXHIAD B AAEREC HUTE 90% DAL HABREIE 128 an XA AR |
K BERFERTF AN 0~60% B X NEA ST, (HH ON iR (WERTA C/N H 57.44) |,
FHFHERE AT LAJESTHERL C/N EUAE 25~35 Z Al S5A it m, Hld Hoidm ok oe R .

EHEACI R T, AR E IR LR 35%~55%, FFAINT EM iR LAE—AE 0k & it
o FHBFALEXSIEM EM BEIEE 2 BFCRECHIR S, 00N 35% MRS TEES . Brsems . Fikse
B LARAEFF LT T AT, 20945 BH. XU, ZS. JG, [MERGMaiAK &K= 5813 60% 54 .
4 HHERE = I I C/N EE Aok 953, 11.64. 11.59. 13.79, WA & KRR IR K 56.98% . 53.27% .
51.49%. 57.04%. XPIEFIEMENEAERC LI TIRSY, R 3 WRERILIRS, 7F 30%~55% ZHixE
6 N IEFEIEPEREAOEC LA, 22945 BH-30. BH-35. BH-40. BH-45. BH-50. BH-55, C/N .7
9~10 Z[R], WIATTIKFLE 55%~57% Z I,

2 TEWARIERR = 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 — 35% — — BH-40 40% 60% 0.10%
P — — 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, SAEPGHE IO FCRAEARIREEFIS7KER, R HEAIR 3 A SO TREFLINE I BOE ;A
it b, AT (GB/T8576—2010) P4 X} 16 BEIRITIE w0 S K REE BV TROE, AIEG IS /KRN
AR TR TEHENE AR T, B BERLTR & HER A O B RRE S RS SRS, e S A
T4 C UKFE, FIAHTEIFIES 0.4 mm i,
1.3 MEBNE

HEAPAEAS (PR B e AR TS CAPLIEEE)  (NY/T 525—2021 ) ARAERS, FRESEIE R pH 1 ( FE38,
MR Z 0w, S5 058k AR SR HESRA A B TIE; B30 (AL B, &) WeEs
FIFHPUE R . O THEL XS IR E DR A28 (GI) MEFIF 10 Bk/h—3
FIEAE MR E E MRS FAYRE IR, A 10 mL RAER UK 3 48 h oBHiE; As. Cr. Cd.
Pb 2554 JR KIS NY/T 19782010 FrufErp 2B 7R & GRS JHTIE o
1.4 1EYTE

TEARAR A 7 emx5 emx7.8 cm, FEMEAZE 200 g +, 350 2 g BUANIRIED i Fb P AR AR
FIRES 5 T+ HOR G T 2RS0T, XA+ (CK) | fin 0.2 g fKAE (HF ) LK 2 g FEFFHERE = Sk
(JG) , MR, W8 3P4, 16 30 d #ETGR, S AEETE . MR e,
1.5 BuEsSH

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

2 #BRERS 70r —=— BH JFFiG 4R
—e— ZS /L fhky

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

P 1 J2 [T LA Rk A S AL 7 i e s B2 it o S0t
Il oL, AT BH, ZS. XJ. JG K 2 \
HEPRIRETE 26 d PR B EFH-RE- T oL ~dor
T, e AR Y T 50 €. BH., ZS,
XJ. JG AfE 3 d AVl THEIFAE] 50 °C LLE, or ./A
UM ISR 53 FIRT IR & 7K 5308 R A YT sh i
SR R HE R BGRGE . ZS HAETFHE R B 0 s 10 5 20 2
Pt i, 7o v T FF 22 B BOE R T B2 4E 35 78 53~ Sl
62 °C; BH L7450, 3. 5. 8, 15, 20, 25d iy 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., MSEREEE Y 52.1 °C, e BB in the composting process
21k 5d, BH dlmilFrBai iz kT 3 X, & oi-
LI B A AR IN A R T B 0 P 12 oal
M 21 d T3 2% AR 4 - 249 3L B2 o 4 0T 2 i 90f %
4 LHHENC P A AESS 25 d V- XIRERRAR, 5% 88
MRFEA S, IR RN AR T R A o POT - BHEFEMESE e 7S P
br, FEMEEHERC A RAEERERY 4 N ™ e =S4 e XIRR ~—JG#AT

WAL B2 T S . SRS MR "
B, TERRRM B 5 dOY, el
Pl 2 SRR eI B pH (A 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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—=— BH JEF8I0 M
—e— 7S LAk
—— XJ BN
—*— JG F5FF

4913, JG4 pHE FREEHA, KGR ERE 60%
8.93, AW AREIFRIHENE pH (EAYZE LA
AR, SFEFF . FAAER A AL, RS

50%

PEAEMENE 5 09 pHEZAL T =3, &4 NY/T o 5
525—2021 HIARAE, X2 TGRS <

WA T — LR . MRS IR, Xt 30
TFREAC pH (EAC BN BAEH, Wkt E AR T 200% b

AP A K B A R AERE B
P 3 SR AN R ORI AL 7= Al HERE 5 7K R 1284l :

:
=R
T

T HEAHERC AR RS 2 Rk, 4 41 0 s o 152035
PR KR AT HR SRR, 76 14 d e
DUR Sk AR LN . BH 4RI Sk T B3 AREARSEEIbTET 27k R T
IG#4 . ZS M XT 4, 1655 7 d &5 /KRPELT Fig. 3 Changes of water content of different composting
20.95% . A KRIAETE 30.08%. 5T ZS 41 products in the composting process
XD 2L, BRSSO fe AR T S e e
(SRR AT, RN i ik | T,
BRI, X ARSI . 7655 14 d fk sl b 2
SEEHER] 24.69% , FTHE I B M Wil .
509, RIS 8 KA 2 A s, P P
XHEAL S 7K AR AERA 2, S7kRrE L & 20%
SRR —E 15% d ¢ b

P 4 A TFHENE ™ i A AL & e i, HE 10% 1
NEAALBT S F A R ()Y RN S B R T
SEUAHERE DA B i A BB R R R— zs X1 1G
e BH. ZS. XJ, JG WAL, G dhklh SbERL
AN RS SR, DEm THSWMHA (P< 1 ANFVNE FREFR AR A LT & e 2
0.001) , FUSKHTHURAGIES:, BH 4LHHIHEATHL (P005) .
RS EM B EET ZS Al XT 4 (P<0.001) ; 7& E4 TEREE~REHRESEMNTL
HERRZE T BH 4075 T Hfhge . A DS s Fig. 4 Changes of organic matter content of different

composting products

(P<0.001) , H BH AHEAEHUTEEN 21.88%
1B SR P AR B HE AR = S e S S S A P B i i T B AR RO AR, A AW R (A A MERE = i Y
WIEAPLBT & R, SO TG RRCARE, 32 im AR B T — 2 R AT ML e,
EE ALY & S TR A AR R, TR G AU & i TR AR A dl . (AR S s R
HERE = S A LB S A AR NY/T 5252021 fbRHE, /INT 30%, e ATEMERL = i R i AR b A
M SAE AR, B E A K B e h R A USRS FE L A AR A — S Ak R Uik
FAS N BT UE PR RIS, I8 RT R SIE R A LR & B2 41.45%, JEALUGE HTiFEZL,
EHUFIEAEEE R 30% LU L. eAh, JRFFIG MM AHEAL 2= AR A S Bl AR/, FaE A 50~
53 C ZIAl, ARFUEMAEIRREEEsh, e T A PR

% 4 PrE AR RS B335 (N+P,04K,0) I ESE SEAVLIEN, &P 4 P ERIZ M
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  0.15+0.03cd
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£0.0lc
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 NDFR AR .

Pb Il As & RHIET JG 41, Cr £ HBEIT, A4 od 2250 104 (1S4 @221 4 W26
£ NY/T 5252021 (5 ' &

5 JEANFIHERL = o HERE S AR GI AR fRi g
W, PRI, 4 2R HERE ™= 1Y G (EFEE
YRR AL 2 B, POASAEE GI (EXTE
26 d Bk, HEBk ZS 4N 7E 21 d Al
26 d 19 GIZRAL AT W 22 5, AT DLHENE 7™ i
7E 26 d (FAVER N E A0, BH A7E5 26 d 1Y
GIfH N 0.79, FFE&A VLR, 48056 iy
4 ZHMERE = i A R A 45 R & 2 HR BCERE 0.7 LA
b, UREAR RIS . FARERR L R S IE AEEA
7 i e B Ak 08, (LR BH 4T, e AN FRFKRE FHFRAN RSB AR B P L AN RIS a]

2 N .. N FARILEERLE N GI (HAAAE 2R (P<0.05) .
XA T FRE MR S 2, TEE A e

RS

5 o SRS GI B AYES
G RTEEA L, THE T I R R0 E5 AR RITHEEERE GI TAEm
R T % Fig. 5 Effects of different composting products on GI changes

in the composting process

T AT R TR A TR T XY 2 A S A 7
HEAE R PR AR AT S B P A, pH . BIR0 . G MRS AYUIERIEME, RIS TEENT NG B T
AR pH, W RES: il TG A AL I R P= A A% & NH, 39T TR, DROMIR SR 42 BET FRmfn] ik
97.54 m*g ', X —ZEIR A HEHTAE T XA HENERRR T HEAREY) pH IZESR—8, Pn iR R R
TP RRHE, (HHR VR A T SR TR, X — 2R S AR R R AT, T
BAMIER, B HTHERREEERAIRE, EHE S X A= R AR AR ST o & B s in 1 2B 4
B, TR SRR ARG N T A ZEHEAE = fh A B0 o i, D T e A, nTRER IR SRR A
B vtk D X RIS ER . 28 0, JRFETEEAE AR R AL B n ey, (B TUSIE s
T PR AR BRS ZEHE AL 7= S T IR CO/N AT 15, AT REE A R R, 185 S2 W98 vh %5 iE s
C/N HCHE m bR P2 i ) C/N LA X ]
2.2 ANEECEE AR FTR M WAL~ SA M Rt

] 6 SASRIC LU A S Tm AR = A LT & i, SR AR IC HUTE 309%~55% 2[R HERE ™ i B 2
JEWAE PR & BTE 10.23%~22.92% Z[8], MEFIEHENRIESLE 35% . 40% . 45% W ERAANUE & 25
B 21.88% . 22.92% . 22.9%; BEAEPRFIE MR & 3 A HLBT 0T 46 & i AR 23 s, BH-50 447
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BT BERTR AR, e S U AT B L et e

i > T 23.5%, K BH-30 4181 BH- WL b abe b @

55 Ik Z, 35k 23.15%., 22.97%; BH- 35% % N N

35F BHAOW A S E AW B HEMH2H 30%

(P<0.001) , BH-40 5 BH-45 20 HLIR & S %) LN\ A\

TS, BEFEIHERRIIN LLITE 40%~45% =[] 20

A NY/T 5252021 FRHERIESR 1% ¢ N\ &
tF | AR RIRC R PE R 1 6 4UEAD ! W W

P AT B R TE 5.319%~6.7% 2], i 4 o W

ﬁ]‘%ﬂ 6 gﬂﬁ}iﬂ@%ﬂ%ﬁ%%%@%\%iﬁ%g BH-30 BH-35 BH-;)}EE;I-45 BH-50 BH-55

3.73%~5.59% 8], % BH-55 SNHAHLTE N IR

BUBRHRE, SRR R ot

A0 R F R T I A A 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, MESHAMEEH S EMEZESR (P<0.001) o 6 YRS A SRS B Sh AR ], BH-
50 B9 N feirh 1.68%, H ok BH-30 55 BH-40 i N &850 7E 1.5% LU I, BH-45 5 BH-55 i) N &%
VTR 1.3% fiki o S NEFIEIERERC N 45% RUMERE = SOT i BN 255, RFEIE AR N 30% .
35%. 40% WEHERL 7= 5 P,Os & TE 2% LA LR 5H 3G MEAE B Lo 45% . 50% . 55% I} P,Os & i B 7E
1.70% DAF o HFASIER AR S SRR 27.4 45, MRS S & A (b 2z e i sg g, R
ANTRIC HCE F305 1 A L = ot B RS S L A I I . NS0 il B iR R T AR Y 8.98 1%, HEAE ™/
PR B o A, R L AZ XSSP L SE ), AL ™ S SVl B e A X2 I L G fin S ife s, 3% 4 TR
Fict FEHERE =t ) BB AL B AR AR A — R

6 HHENE = MINE SR AR ILE 4, SO ESEIIMFE NY/T 5252021 AriEEER . BiE IR 516 PE
FEHBIRIG N, Cr iR S sy, % BH-30 5 BH-35 S8, HIMW&AHNE BEEER
(P<0.05) , BH-55 ) Cr i s Pb S AR B hnass, I s bt AERL LLAE 30%~50% 2 [A]AHENE
FEAN P AT, BH-55 19 Pb Simfi; As s ke,
2.3 SIFFREFIAE

FHA AR E RS2 A AN [RIE R S P AR = oA AR KA. & 7(a) RT7A1, RIRAD L

351

El6 ATRIECLRIEFEEEER~RBEIREE
Fig. 6 Content of organic matter in composting products with
different ratios of waste activated coke

30 F cd de de

7

PAY s

N
N
N

HAMDMDIDIMNY

DN
N

g 20
Ry
R

10

Ab IR Jb3RH
(a) ATV S0 PE AR L T i 22 (b) AIRIBEFFHESRLH T 5 T 19251
e ANRVNG FREFORA R A AR A AT 225 (P<0.05) o
Bl7 EFEMETEEC R ma o AR KIsARRISD

Fig. 7 Effects of composting products with different ratios of waste activated coke on the growth indexes of bermudagrass
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JRFEIEEFEHERE = S AORR R R T CK 41, Hob BH-45 A ASRk s 32.5 em 7647, BH-50 ARk
&M 223 em 247, SHMEAERIALEE HF 20401, BH-35. BH-40. BH-45 Atk BILH, WK T
6.229%~21.86%; 5 IG AL, HA BH-45 4tk 5 HEER, HAMHMKEIREERT IGH (P<
0.001) . FE 7 (b) AJHESFIEPEEA & FE & T CK, BH-35 4REEE AN 18.14 g, HIKCh BH-
40 4, BET BH-50 5 BH-55 41LISMHA A FIAL BT+ HF 4, HINT 6.40%~26.19%; 5 1G 41AH
o, RSB LLTE 30%~40% A EFF I 25 T JG dlfif & (P<0.05) , BH-45 fil BH-50 fff 2T
T JG, BH-55 HEFFEALT IG, Hbnl A1, AR AR FE P A A = S A R A K = A S mTRE
BRAEC LT MRS A A KSR TR, W15 U BASINE B 7 M AR AT = FO2 v A T . J AR R
v A S5 AN R C LU 306 P A HE R = i () B3R 00 e — MR (B3, BH-35 Al BH-40 (1) 53741
¥ITE 5.3% Vi b, 2 MHREFEREYRBIR R, MR BT G A FHAMX I, 5% BH-30 18 IR0
5.59%, SRR AR, (HEEE R TXIALTE, BH-45 BRI SR 4.66%, RHIRRE L)
IR, W ILEIE SR S KIRPR Z IR 3, S5 A A NUR S AR b 2R i M R e U A
40% B 7= PR SN SR R B

3 #ig

1) SHEFFA LG, [R)EC b2 70 06 M AR A S B IS 2 HE IR 7= 5 ) pH FRAIR T 14.55%, N & &E3in T
35.85%, JEBHEPUEHIINT 61.76%; SHASMFUHEMAILL, [RIEC R SIS PRI IS E 1 T =
BT (P<0.05) , 23l T 10.41% F131.63%, AHUES5HEINT 71.63% H1 64.64%

2) USRS M e X 2 AT 7= B K 365551 20.21%, pH K 7.63, FhT- kK HH48%UIE 81.33%, As.
Cr. Pb S EE B SEBWMK, BIE0SEN 5.41%, HHESAVIEERARE, PR S EA3] 21.88%,
B SN R S XS IS RIHERE = i B v T . SR B RS IE ARSI LEHE A = i 35 0 S A LB E b
LRI KAGFR AR R ST PEFERC H R 40% By 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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