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6.63 46.77 0.10

W S5 E 2548 B 2= AT FR A |5 Al sE Ry,
WA TG e R A A FRA R 4250 Ar sl e E s
WK R LB K,

RIS BN A i g . W FRHE I A A 22
IVEE AR . Sl (SX2-4-10A &Y, kT
RIFHUHE AR E] ) o MG (Evo-
lution201 1, SEEIFEER K ) | PHE T3 e 52 4%
( Kjeflex K-360 %!, T8 ),

1.2 it
I 3 IR AL B, b SR IR 53

HRHE

245 MiEE

k70N

HALHE

1.3 e b5 ik
1.3.1 NH, =N M
B3 g KBRS (FRUER 0.01 g) T 100 mL B.04
Hr, A 50 mL ¥ BE SR 500 me/L SRR TR, T
TV pH £ 6, 7E 25°CEME N LA 180 r/min Y
P 24 h, ZJE 8 LIEW, Fshatrfohie

I NH, N BB
_ (C,=Cy)xV,

1 (1)
M

— 212 —

S

W19 450, 550, 650°C, LA T450, T550. T650 4%,
FACPERE 3 EH R . FARHE AR FRE
200 g mefb kN E FacfbfER (B 1), e SIRass
HEGHCE TS, # 10 °C/min (1) TR 3R
HATTHE, M IR IR, AR N R
ZAN] AN HES,  HHRE P AT AR
RHEREE, ISR el Y IE0RHE B A
JETFEanAb)a, 7RI s A RE B 2 HIBE IR
BERWORAL =Y, Hr et 0.180 mm i 5 TR AR 1T,
#=H.

SHMIFE L

L
Bl AmRslEneREEE

x100 (2)

A, @, - NH,-N W fff &, mg/e; R, & NH,'-N 2=
BRE, %; C, MIRIERT NH, -N B E, me/L; C,
AN A W 5 W NH =N YR B, mg/L; V
R WAARTR, Ly Mo R, oo
1.3.2 NH, =N fi#g &

3 A DU AN [ A B R A W i NH,'-N (1 fig
J3, AR T4 T b sz R AN () BRI X A ) e T




| T T

rhE ISR 2025 (4)

——

[ HE ST SE R . KF 1.3.1 Hgeasd W B 4 A ) e gk
TS, i 1 mol/L S AL HI AW 50 mL 7
AT, 1E25°C 5T LA 180 r/min 1Y 3£ FE 4R %
24 h, ZJE4E LIER, TR g i
Wrh NH, =N Bk
C.xV.
Q0,= 3M : (3)
A, 0, NH, =N fi# W &, me/g; C; MWK IG
W NH, =N B, mg/L; V, AR AR,
mL; M RIS B R, o

&=g?um (4)
R,=100-R, (5)

K, R, AW o o5 R S 0 E A L, %5 Ry R
A Fire R o o D R Y A L, %5 Q) NHL-N
&, mele; Q) o NH, =N W&, mg/g.
133 [HEFAcHE

PH B8 28 4 2 AR W L B Ak P 2 —,
A Jz A ) e 3R Aot B A8 i AR A T ) I Ak 2
MRIRE S . 2% (R BB F A A I 22 )
(LY/T 1243—1999 ) #Ef 7l 4,
1.3.4 YAk e fithe

(1) Amg o A A k2 — TSR AR A W e
FIRT 1.0 nm WIALELIFERR, B R MFLE R Ik,
3 3 L B A R S W B P AT 0 R O B 1
B O DR e MR R G R 2R Wy
W R RE 7, ELAAI S Ty ik S IR ORI M K 5
Ty vk - WO B A A 2 ) (GB/T 12496.8—2015)
AT

(2) W SEHEME B & . 7 H R — S 5
W, GAEMNBHE TR, NMAY 549 5 g
P B B R AR B A O, AEEIN S SR 5 R
IRIFEIE | RIEF I Y AU, 57 B 4 2 (Rl
m —a AHEAE AR 2E YAk o3 76 A e 3% 1T 11 [
SE U DRI, R R R R R P A ) A%
o AR, m-m RN, BTSSRk 2 e R
T B RE T . A, ARG SR FH A 3
WERAE Y A T BE 1, AR S IR (O
PR A RIS Tk + M I I B I 2 ) (GBY
T 12496.8—2015 ) #47 ,
1.3.5  SEFRR HRCR

HT FARSE R,  E R UFE NH,-N BB ) B R
(1) T450 b HLAE Wy Ry v KM L, T R K AR Ak ik

By RIS LIS 2 e N, N 3R b3 V 2Rk
HERTIZK (P34 NH, =N WK BE 1.74 me/g ) R ALFEXT
%, WK 2 iR, fEEAN 80 em, HEH 120 em
SOR2ZY S TS AR E I N TR R 61 RE /@ % 1 =)
780 em, APRIES KRR, BV
MR FRIETS, YR SRR 10 em 25
AT RO, WK AR T HEA,, 282, H
SHERE, SREM THIKHS em b, HE
N2 em,
\/35&7]([:]

2 BHREREEE

I PR B K] AT, A BAF 8 00 THA,
Se K FOCHT, FIHIK SRR AR A, Y
R K AR 58 A 2 B K MRS, PRAIEA PN ¥ T 4
FFTE 80 em LA [, 4351 T24K 10: 00, 14: 00 A5
2d10: 00, 14: 00 1EHIK THBUKEE, 5 [ Sz 2
A7 NH, =N R BERIAE o
1.4 AL E RS b

B B A ] Excel 2013, 18] 7 22 ) M 2k
04 8 F Origin 2019, {87 FH SPSS 20.0 X %5 41 i
TR K T 225301, Dunnett’s ¢ K56 ( XU ) . #H
KeEor BT, AP R X 2% 5 S AR 55 48 LSD
o

2 ER5HMH

2.1 AS[RIBASiER X A e W B NHL, =N 52 ]
FH P 3 AT, A R RS B TR, AR R )
NH, =N 9 W i 52 20 0 B B a3, HL 45 Ak 2]
14 W8 B B A7 7R 35 22 7 (P<0.05), Horp T450 4k
B AR W) 5 1 NH,'-N W [ 54 6.48 mg/g. T550 4b
PN 6.21 mg/g. T650 b PN 5.94 me/e. MR 1.3.1
A (2) B [A] i 2 ) et NH,'-N (1) &
B %, & B T450. T550. T350 4k ¥ #9 NH,-N %
B A 9 35 B 77.8% . 74.5% . T1.3%, i 4 FE AR
IR BE A B T4 AR W ke XF NH-N Y £ BR
LE
— 213 —

S

(T




——

rhE SR 2025 (4)

7.0¢ (O B AU M 0 R R 100
o . =
2 6.5- 190 =
= b =
1 £
& 6.0 a . 180 %

b
2 &
B o5l ¢ 10
ka o
ad

5.0 60

450 550 650

PR (°C)
B3 ARAEEESETEWRBRSRNMERER
=
W M EARREVNG FREFORO I 25 B B 2 (P<0.05). A,

Sy it — 25 WA ) ek NHL' =N 19 T B B
T 1 mol/L 1) S AL B 1 VR RT 18 Ff 4k NHL,™=N (1)
AW R HEAT VR, R A O LR R BT
AW R NH, =N B 456 e 1. sl 4 s,
T450 4b P T XA 71% 19 NH, =N 8 fif I 3] 7% i)
W, MAE TS50, T650 AbERR, fif W Ha 11 1 He Pk
Th, HA7E T650 &b # R A & ik 95% 1Y NH,-N
R R, O A i 1 o DU S B T450>T550>
T650, LiRZ UL, AHE T550. 650 4b3, T450
AR FRR AW W B NH N TR i ok,
— 25 UL B T450 4b R A Py %P NH,'-N (925 & fig
PAR L
T A A R i O A A

13 2

100 -

29

450 550 650
PRI ()

B4 AEAFRELETENROESERMES
RFEREH G LXK R

2.2 NIRIIASRIR AL PR A= ) e 1) FH 5 - 28 46 e

PHES 7 2 i 2 AR Wy e dE B A e PR i —,
A S WA ) e ik 12 - AR AR A T o Ak A I R
MIRES . AN 5 s, AS[RIFAEIRE T A= 9k i BH
B AS H i R PN T450>T5505T650,  H Ak 3 ja] 2%
SRE (P<0.05), Horr 1450 AbHi A=y i BHES
ik 6.86 cmol/kg, % T450 4bHH, T550. T650
— 214 —

A BB BH S - A8 i 4 ) T B 20.9% . 44.1%, I
IRZE S HH 3 v PR LR 25 R IR A W e ) - A #
fe 1, H59 AR Y ok A8 A 2E AR FH AT 40 T
BETI,

10 -

o 8¢ a
=
S
E +
(9]
~ 6 b
18
= c
&
N4
£
==
2 1 1 1
450 550 650

PYRIRIE (°C)
B 5 ARAMBELETEMRKHNEEFIRE

2.3 S[R]HRfRR T AL R A 0k B B Ak 2R
M

A 0 i ) R o R, RO AR Wk A AL
SERR AR, W FRAE A W e i B B RE S i AR 1R
HA—EEM. WE 6 iR, T650 &b B (1 il i ff
R TS50 Ab PRV, T450 Ab# i/, Hfg
T650. TS50 AbBE, T450 4b A= Wy s R JfF 4 A7 AE
BRI, FiREESEFEM], T650. T550 4b ¥ 4
A ZMMALEEH, UL R E TR, A
73 L FL R BA A BV R A T4 O B AR D) AR 5
i E Tt

YRGB A - RO B AR
2R PR R LR AT R B, S B o vl B A= 4
HALZEWERE 1. AR 6 FFaR, Az pext T H Sk i
W B 1 R R BN AR YA 450, T550., T650,
5 T450 ZEFR, T550. T650 b B[ A 4 5 Xof W T 35
WA AR B o o R R, B 30 15.6% . 23.2%,
EA S SR, B — 25Ul BB P TR ) T
w, EYsGEE AR, m-m BN BT SL
2EAE AT ST B RE AR AN T R 25 B RTIR,
Bl RE B T, AR Y 2 AR A S —
MRS
2.4 AEWH) NH, =N WEFfFRE T S 3E . Al fff
Y6 2

K7 MW NH, N WERHRE 1 5 R 1k
2R B TR AR A DCC R, Bl 7 [0, NH,-N
W oAt 5 PH 5 20 8 R0 FE 35 i W fE R ( SR AE

S

(T




| T T

rhE ISR 2025 (4)

——

(T

0. o 07410 = g I 25 £ - = 10.0

~ b a E"
o0 1 g0
= a g
2 400 b 175 =
~ ¢ 1%
B 3001 150 E
= T
B ¢ 2
2 200/ 125 #4
5

100 00

450 550 650

I (°C)
Bo REAMRIRELE T EMRIOM, TREERHE
AR EDEEL S TE RUIRTE §IVEE SN I PS

) AR F LA (18 7c) , UL RS
NH,'-N A9 0 B 5 i 1) 368 5 A = I B 3k 4 52
Mo #2543 B NH, =N fift 0 6e 71 5 AH AR H
KRR, AN FH S 1 52 e B I PP i
A A 2 0 25 RN R YRR IEAE G, T A
Bif e SR A R R A S (B 7d, e ), LA
25 2R U B 3 o 2 A B A A NHL N 2 2 [
SETE AW v, T ) PR R A NH-N
W75 2 Bk A th ok, itk — 2B U B PH R T A i
Ry A R B iR Y 2R ) o B3 A NHL™-N Y

(B 7a, b), 15wl ( RAEY) FRU B AE Rl
e 08 y=0.166x+528 R=0751" a3 O¥[ y=0257x+454  R=0.622° b - 08 M y—0.002x+7.030  R2=0.722" ¢
oD =0 =
E al E 6at E 64l o
X 60 = 60 ?@‘ 6.0 - N
g&g }f & ®e
2 4 2
P 5'6 L L L L 5'6 L L L L S 5.6 L L L L
£ 2 4 6 8 # 5 6 7 8 # 200 300 400 500
BHES 1284t (cmol/kg) P L (mg/g) MR (mg/g)
o 24r00362x-093 R=0.620° 4 2 2Ty0668x323 R=0728", e 2 24[y=0006x1326 R=0.843" f
g =] =
~ ~ ~ O
w LT 5 LOT w S °
& L & L L
Pl 2 08 08 NG
MK% M M o ©
¥ o0l ‘ ‘ ‘ ¥ 00 % 0l ‘ ‘ :
® 7 4 6 8 7 B 7Y 200 300 400 500
FHES 722tz (cmol/kg) P R (mg/g) AR (mg/g)
/\ig 6.0 7y:—0.l96x+6.220 R=0429 ¢ :ig 6.0 7y=—0.412§+7.77 R2=0.648" h 1-\0 6.0 [y=0.003x+3.77 R220.751** i
g ® g g o
M 54+ @ o @ 54+ o @ 54t a
il
= = = *
E 48t o o481t ¥ o481 o
& ® et &
# o *a % °
}j’f 472 | | | | }H'R( 4.2 | | | | {43% 42 | | | |
2 4 6 8 5 6 7 8 200 300 400 500
FH 5 F 2540t (emol/kg) R RS EER 2 (mg/g) WU & (mg/g)
B 7 £¥RiESERMENSHIE. LERMERARXR
e x e SR BIZRAHSEHERRTE 0.05 F1 0.01 7K FAHSENE
2.5 SEBRR SR AL 2 h 5, AW e R ) K P NH, =N Y 25 BR

A 2 PR IR 45 5 R, T450 Ab B R A= 4 i
XF NH, =N B A 850w i W i 68 71, ik — 20 gk
IZAE B A ) R AE S bR e i AR, 5 DA
WK ¥4k B bR, 38 3 35 0 T450 &k 3 A= 9 o I
J'& NH,"-N 15 Y i Ab 20O i 5, &l 8 iR, 7E

S

RIKFN 41.7%, FEHE FLR R R, E5 1k
6 h 5, NH,-N B EBRBIHE 2 71.5%, 15288
B, PRIFTE 38.4% 2oy, AL, Bb)EKigkH
NH, =N A FE B4 AL HTREAK T 0.84 mg/L, 30 h
NH,"-N B9 P LBRFRIRF] 48.2%

— 215 —




| T T

——

rhE SRR 2025 (4)

487 715 EEK Tk ek 80
= .
2 36 leo .
= 4L 40.5 . =
2 24+ ® o 362 1y ﬁ
& £
¥ o12f I
%

0.0 .

2 6 26 30

YAistE) (h)
B8 SUARMEETRKFEESENESERERYRE

3 e

W RER AR A fHERE, NMAS A B
ghRy . YRR O, BT [ SRS W E
FREGVCECFERE > L AT, EYsRiES R 1k
SEIRARXT NH, =N HEA7 0 B A B 58 4 45 4l 22,
A ELAAAR] Aoz [V FH X NH, =N %) W B 5 7 230
FETE—E gl RIS /2 —, &/
P A R LR AL, FLERSS M . EREA
FESE, IR A Y m B L Al R P B 5
55, ALY RAE NH, N W FEE F1 77 7=
BRM2ES. Bk, B0 [R $E R T A9 )
1Y 3= EEW B a4 5 NH, =N B9 W B ¢ 2 %60 T A=W e
A B R AL K NH, =N 14 25 5500% [ LA T Y
=Y

AHFERTRACYBR . A0 S A8 At A 5 I
E(ES5, 6), Z5RER, MMEERENTE, 4
Py i AL R RE T AEAN BT T 1%, i sk L B B
STy B BN IR A 1A T J5T R B ) R D AE AR T
Horfr 1450 4B R AW % B BHES Fac i . fb2iiR
W fiE 1 2 BT LA S 25 5 T 1550, T650, SRR T 5
BHEZ: T AR RECH G, W B Y R
B AL T R B I RER 1, AT AR
AN SRR AL 2 W B BE S 340 T AT RE T4, &
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The effect of pyrolysis temperatures on the adsorption of ammonium nitrogen by biochar

LU Zhi-wei', LUO Chun-hong’, JIN Mei-juan', TAO Yue-yue', SHI Lin-lin', LI Ru', LU Chang-ying', WANG Hai-
hou'" (1. Taihu Research Institute of Agricultural Sciences/National Soil Quality Observation and Experimental Station in
Xiangcheng, Suzhou Jiangsu 215100; 2. Rural Work Bureau of Shaxi Town, Taicang City, Taicang Jiangsu 215400 )
Abstract: In order to explore the effect of pyrolysis temperature on the adsorption of ammonium nitrogen ( NH,"~N) by
biochar and improve the NH,'~N adsorption performance of biochar, this experiment used a large amount of agricultural
and forestry abandoned Schima superba branches as raw materials. Three different pyrolysis temperatures of 450, 550, and
650°C. were set up, named as T450, T550, and T650, respectively. The NH,"~N adsorption capacity, NH, =N desorption
capacity, and cation exchange capacity ( CEC ) of biochar were measured to further evaluate its adsorption performance.
Additionally, the physical and chemical adsorption capacity of biochar was characterized by iodine adsorption capacity and
methylene blue adsorption capacity, respectively. The results showed that the T450 treatment exhibited a stronger adsorption
capacity for NH;"=N, which was significantly higher than that under T550 and T650 treatments. Specifically, when biochar
was added to a 50 mL solution with a concentration of 500 mg/L. NH,Cl, the NH,~N removal rate of T450 treatment reached
77.8%, which was significantly higher than that of the T550 (74.5% ) and the T650 ( 71.3% ) treatments. Subsequently,
after desorption with a 50 mL solution of 1 mol/L KCI, only 71.3% of the total adsorbed amount was desorbed from the biochar
at T450 treatment, while the adsorption capacity of hiochar treated at T550 and T650 treatments for NH,'~N was significantly
reduced, with as much as 87.5% and 95.3% of NH,'~N were desorbed back to the solution, respectively. Correlation
analysis indicated that the enhancement of NH,"~N adsorption performance by biochar was significantly positively correlated
with CEC and methylene blue adsorption capacity. In contrast, it showed a significantly negative linear relationship with
iodine adsorption capacity. Specifically, the CEC and methylene blue adsorption capacity of T450 treatment were significantly
higher than T550 and T650 treatments ( P<0.05 ) . However, the biochar treated with T550 and T650 showed higher iodine
adsorption. In practical application, the removal rate of NH,=N in rivers by T450 biochar with strong NH,"~N adsorption
capacity reached 48.2% within 30 hours. In summary, increasing the pyrolysis temperature can reduce the ion exchange
capacity and chemical adsorption of biochar, which is not conducive to the adsorption of NH,=N. If the goal is to enhance the
adsorption performance for NH,'~N, preparing biochar at 450°C is a more advantageous choice compared to 550 and 650°C. .

Key words: biochar; pyrolysis temperature ; ammonium nitrogen; adsorption performance; adsorption approach
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