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Effect of NH, " —N Adsorption-desorption by Tea Residue Biochar Prepared at
Different Pyrolysis Temperatures in Tea Plantation Soil
LIN Wanpin, XIA Jianguo, XIAO Xinjuan, LI Xiangyu, WANG Xiangyi
(College of Resources s Sichuan Agricultural Univresity » Chengdu 611130)

Abstract: The adsorption and desorption of ammonium by biochar affects the nitrogen fixation effect of soil.
To explore the effect of tea residue biochar on the adsorption-desorption of NH, " —N in tea garden soil,
reduce nitrogen leaching in soil, and improve nitrogen use efficiency, through a simulated culture
experiment, the equilibrium adsorption method and HCL desorption method were used to study the adsorption-
desorption of NH, " —N characteristics in tea garden soil in which the biochar that prepared at different
pyrolysis temperatures was differently added (0.35%, 0.70%, 1.40%, 2.80%). The results showed that the
application of biochar could effectively enhance the adsorption of NH,”—N by tea garden soil and the
enhancement increase with the increase of biochar addition. Under the same addition, the adsorption amount
of NH, " —N in the tea garden soil treated by four kinds of biochar trended as BC400>BC300>BC500 >
BC600. The CEC content of biomass carbon was the main factor affecting the ability of soil to adsorb
NH, " —N. The adsorption process of NH, " —N by soil, which was dominated by monolayer adsorption,
reached a significant level by matching the Langmuir equation (0.953 7<CR?*<C0.995 5). After the application
of biomass charcoal, the soil produced a known absorption hysteresis, which effectively reduced the desorption rate
of NH, ™ —N in tea garden soil, and the desorption rate of BC400 was the lowest. Tea residue biochar can
enhance the adsorption of NH, " —N in soil, reduce the desorption of NH, " —N, improve the ability of soil
to absorb nitrogen, and the treatment of BC400 with 2.80% addition showed the best effect.

Keywords: tea residue biochar; ammonium nitrogen; adsorption-desorption; desorption hysteresis
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1.1 ks

111 ke KRR IRZehd + A ). T
2018 4E 5 H 5% H M AR 2577 52 L G473 Bl P (i 1]
B HEZETH 44 11 X (30°00—30°15'N, 103°03'—103°22'E) ,
B 0—20 cm HHER BB A RFIMR AR, i 2 mm Ff,
FEATIRAT . 1 X SE b A B R R A AR 8
R 15.5 °C, =10 “C WA BUR 4 772.5 *C, L7 M
298 d AEFHREAKE 1 519.9 mm, ZZ &K & 1 029.6
mm , 4 YA IR 829, AR Ot R A X, R
TN TR A T, DU 2R B, A A B A R O
pH 3.87. A WL B & & 25.3 g/kg, A & & 1.06
o/kg . DA% & it 168.17 mg/kg. HALHE & & 13.14
mg/kg, A & & 66.70 mg/kg,

1.1.2 X A%RR  FEMHEARET 55 LR R
Y 1B A IO R 22 ) 255 T WO 4 Tl 5 o A v R 5 IR 450
PR KB RBUR 2% 5, T S BS Al it 2 mm i
WCE R . 7E S 30 4 v ok FH B A SR 1k ) 4 2R ) i
B FRIBGE 5450 T RSk 2 s KL
Jei P88 T8 4R % B 0CE A2 AR Y THE ) B B b N FE AR TR
IR R (300,400,500,600 °C)Zf# 2 h, ¥ H 51 100
Hif, # T #% f h fF . 4t J5 12 v BC300,
BC400,BC500,BC600, H i BC 8 3 4% i A= Wy it i
BF R IR S . A=W B BE A AL PE BT WL 3R 1,

R1 EYMRRERELER

. % o CEC/ TER MM/ %

(cmol « kg™ 1) C H N S O
BC300 10.68c¢ 6.79¢ 45.75a 55.92¢ 4.90a 6.38a 0.25¢c 22.12a
BC400 11.00bc 10.46bc 38.75b 63.94b 3.67b 4.86b 0.25¢ 16.53b
BC500 12.58a 10.84ab 36.25cd 66.11ab 2.32¢ 4.31c 0.28b 14.68c¢
BC600 13.04a 11.05a 35.25d 68.36a 1.65d 3.82d 0.38a 13.13d

R PREIIIRFE/NG FRER R 0 25 5 B3 (P<<0.05),

1.2 REFHE

1.2.1 34K % B 500 mL A9 3R . 285 A Y T 4t
T+ 600 g BT+, B — LI (CK) A=) i
e 498 CHE W e/ A 8 5 i L 4300 0.35%4,0.70%
1.40%4,2.80 %% » 2955 T HH [al it 1 & /9 7,14,28,56 t/hm”)
AEFEL I 17 AR AR AR E S IREE ., HIESAEY
JOT ¢ A3 AT S PR 7K Al 3 30 ) 45 7K 2 19 6506, 7
25 CHFRA P TR A R 97 (2018 47 8 A TR K%, 48
BHRCEL COCE T FRAR L 8 7 RAMFE 1 IRK 43D .40
K BOH KT 3 2 mm G £ H .

1.2.2 FEAMRE R g Bl APk %
TFTELEFRIFRE (WD A 30 mL & & EN O,
20,40,60,80,100,120,160,200 mg/L % NH, " —N
W CEALE I E L L 0.01 mol/L i KCL W 1E N

TR EMFORE pH R 6.5, 16 25 CH IR A4S Fr sk
&% 24 h, T 3 800 r/min £/ T &L 10 min F i
U8 OIS AT I A , B AR B 3 IR E AL
1.2.3 FEMHEKE  HBOKEHR 20,100,200 mg/L
S R = TN Al S B B R A - =/
(W2) iR Bl b & A& (W2— WD 2R A
0.01 mol/L ) KCL & 30 mL, &Pk 1 h, L
B 25 C R4 24 h, F 3 800 r/min &4 F &L 10
min, U b3 WOIF g BOE W AT, AL
MARER,
1.3 MEFHE

B8 W BT e v B T SR T E
WE b i 540 0 606 BE T 8 R v B S Rk
JE L 208 B
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R CETIE WoR EE D
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kg) s C, AW B G W i R BE (mg/kg) s K i 5 EE
W B R L R T AR AR R A KRB B n (n>1) (K,
K, W s 5, e,

2 RS0 br

2.1 E£YRREWRLE
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ELCE D AT LLE A A B i il R R i 2 i 25 i 2B )
JoT A 34 S BN O L R AP R PR S5 . 300 °C R A Y
AW B & AR T Rl G AT R L 5T B T AR B
PERAE SR B R, A LR N i, B
T BE T R P R T 2 A R Ve R A
JOT i 3% THT 1 2 R 24, TR ALK A 1) L B 25 A 5 Y L
EFEEI 500 “CHE L T AR 22 00 1Y SRR DL
FERAE =W BB Y A2 W 5T A © 2R AR M DR AR DR 19
RZERL  FF AT W L 1 & 2B 5 600 °C il 5 1 AW
Jo A » FLWT S4B G2 T I L AR R R K R R
Az R B AR 2R ) 5 i L B PN AL o 3 DR 2 3 )22
MG, MIE 1w F A Tk 3 18 A 175 2 BRI
A/ NURE , 2202 i TAE W b & A 1Y R 43 B A IR
JER T
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1 RE#HMRIRESE £ RRE SEM

2.1.2 &shkigEad AsMEE(E 2) B, AR
JEE 8 1 2% i A 0 o e B AR UL T A5 R R AN AR
WAL 3 004.87 e Y BRAR W HE AN ML A C—H 45 4 2
FE g, 7 PR 2 878.75~2 987.25 cm "t B A% i 1
MC—HMAiah g, 7EWRE1 729.72~1 771.52
em A1 1 615.33 em A BB FH AR C=C fif
4edRzh AF 784.54~977.39 em ' B C—H RS,
1M BC400 MIAE 1 398.29 em ™ ' H B i C—H AR LR
3,76 1 217.90 em ™' B EE D5 B BESOT B C-O
iRzl . VLSS AR TR LS A 4 L T RE
BRI RISk o 07 IR A RE M
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X NH, *— N 0 B0 52 2% 1 3 A 26 40 o A 1Y)
R 2 3 S NH, - —N W R, A [a] 3 B
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Bt 24 T CKO AL 3 L 15 WY 78 n A= 9y Joit e e A1E 4 1 8
XFNH, " —N W B, A ] A A i A ) 5T i Ab PR
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BC600 , A 1L E 1% &l 25 5% i 25 9 I e A R 18t
NH, "N Pt R AR B0 it I i, B %5 A= 9
BTN B3N, X NH, *— N % W B 2t bt =22 38
T, 3 3 R AR ) 5 5 e 0 B AL T 2 1 R R AL R
XN NH, - —N (W,

BEE NH, " —N ¥ sk B ny o, 38 SOR
X NH, " —N R RL 2 EARE X F
BLIE WA  RHR BE B, A SBEAE Sy W ) AR B 1 5K B
JI¥EIN AT B TR B A . 2 NH, T — N BRI
JE/NF 120 mg/ L, A[RIR B 6l & 0 A4 9 5 i A +
HEX NH, "N #0034 s 25 NH, " N 9]
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o 0.8 oo
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B3 AEMBEEEWRENGLEN NILT—NRKHEELE

R iHE— 2R AN (] A R B T A i Al AR
A TIEE, X NH, " —N 89 W B 5L, 43 51
* M Langmuir J7 # . Freundlich J7 # 1 Temkin J5
X AR B B T LS LA S R LR 2. SR
FW], it A AS TR BRf R OBE AR W R R IS, A B X
NH, " —N B i B35 2L Langmuir 7 #2 #0& 2R
T ,0.953 7<CR?*<C0.995 5, %2 B A= ¥ i % A
TS IR A BHEXT NH, T N R AR LB R )
W 3, ELER R W Bl 833.33~1 428.57 mg/g. H
H BCA0O FY W B 5 349 e T oAl 3 b A 0y 5t o g A\ 1

8 J5 1 d5e R o
2.3 HEYERERBANGETEMESROBREME

fifk WO 23R Ay WO o 6 5 s » B % o IR 4 3% THI
P W R A5 A7 5 i R R 45 5 2R R R . W IR T TR
WelE M 20,100,200 mg/L &AL HEXF NH, " —N fi#
MR UL 2R 3, B AR W 0T e VS N A B, 4% A B R
NH, " —N A i e 2 W] I BEAIK . CK B W 238 0 5 34
32.3% MY B Je A Xt NH, - — N 0 i %
AR 11.0 %0, BB AR 90 5 0k O BE B 2 R AIG +
HEXF NH, " —N By . S WORE T, B A
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PRt N

[i) A i I R A 0 o e ) X NHL, T — N i e %
87 Wt A0) Ty V5 R R 1) T v T AT, R B 20 mg/ >
100 mg/L.>>200 mg/ L. FEA 4 BT o U i FI) 46 755 T

e [ 2 B AT A0 TN NH, T — N A fi W R 44 52
A BC400<<BC300<<BC500<<BC600, 3 5 7 5] $4 i 15
FEA R NH, N AW ff g 1 —3%,

®2 AEABEBENEMRRERTLEN NI, —NHRHMEBLZUESH

T i " Langr[r{lui; Ti Freun[d(lic;l Vil Temkin
e3 HA/ % ' R? 1/n R B A R?
(mgeg ) (L*mg ") (L+mg H'r
CK 0 769.23 0.0226 0.9537 0.6148 33.4349 0.9188 501.38 —441.00 0.9518
0.35 833.33 0.0779 0.9893 0.3883 216.3715 0.9214 851.95 —397.17 0.9432
. 0.70 961.54 0.0272 0.9838 0.5559 61.3903 0.9324 643.68 —506.02 0.9798
BE300 1.40 1000.00 0.0397 0.9955 0.4260 117.8148 0.9501 567.95 —307.64 0.9857
2.80 1250.00 0.0331 0.9912 0.4170 147.2313 0.9814 685.90 —374.11 0.9707
0.35 1111.11 0.0552 0.9800 0.4693 186.6380 0.9476 1235.30 —828.24 0.9591
. 0.70 1250.00 0.0235 0.9827 0.5719 68.0143 0.9526 783.07 —635.91 0.9805
BC400 1.40 1428.57 0.0297 0.9898 0.4657 123.5094 0.9695 815.24 —562.44 0.9785
2.80 1428.57 0.0348 0.9978 0.4260 162.0317 0.9768 770.61 —406.03 0.9910
0.35 833.33 0.0645 0.9893 0.4428 159.2942 0.9021 876.80 —514.52 0.9443
. 0.70 909.09 0.0296 0.9856 0.5171 66.0085 0.9151 550.26 —396.46 0.9683
BE500 1.40 909.09 0.0456 0.9895 0.4332 108.6175 0.9209 541,93 —295.36 0.9644
2.80 1250.00 0.0291 0.9950 0.4323 132.2209 0.9851 677.60 —394.91 0.9871
0.35 869.57 0.0477 0.9656 0.4937 117.1386 0.8937 873.34 —592.75 0.9431
. 0.70 909.09 0.0241 0.9656 0.5771 47,0219 0.8927 542.45 —426.97 0.9546
BE600 1.40 909.09 0.0354 0.9891 0.4605 47,0219 0.9497 541,93 —295.36 0.9644
2.80 1111.11 0.0346 0.9895 0.4384 122.5180 0.9765 677.60 —394.91 0.9871
RIAFARBEEEYR R L NI, T —N HERER
Sy
DB BRI BC300/ % BC400/ % BC500/ % BC600/ %
(mg+L ™" it Ee A5/ %%
CK 0 32.3+0.24a 32.34+0.24a 32.31+0.24a 32.31+0.24a
0.35 23.710.35bc 20.8+0.04c 24.84+0.28ab 25.4+0.25a
0.70 19.440.17b 18.5+0.20¢ 20.7£0.25a 21.0£0.48a
20.00 1.40 17.54+0.18¢ 16.440.17d 18.640.15b 19.3+0.13a
2.80 15.440.09c¢ 14.94-0.08d 16.240.05b 16.840.08a
0.35 22.4+0.04c 20.14+0.05d 23.740.07b 24.5+0.04a
0.70 18.540.04c¢ 17.94:0.05d 18.640.04b 20.440.06a
100.00 1.40 16.340.04d 15.84:0.02d 17.640.04b 18.240.04a
2.80 13.740.07c 12.940.05d 15.3£0.05b 15.940.14a
0.35 20.940.07b 19.440.04c¢ 21.0£0.08a 21.240.05a
0.70 17.340.05¢ 16.740.06d 17.940.08b 18.240.04a
200.00 1.40 15.740.06¢ 14.840.03d 16.24£0.04b 16.540.10a
2.80 12.140.04c 11.040.13d 13.440.05b 14.040.042a

T < PR S S AR ME 2 5 RIAT AR RN G S B 378 45 AL B 22 57 1 35 (P <C0.05)

3 W

AHEFE T A () FA SRR A W B AR T A B R
NH, " N WM fig 1 22 5 %3 . BC400>>BC300 >
BC500>BC600, A ¥ 5t ¢ i) 3 T 25 44 I8 5 AF o £
BBt NH, "N #9552 m K 2, K NH, " #F A%
FLo R A A8 0 W B R B ) NH, - — N, H 44
FL % 8] 43 BT, BC500 T BC600 1 b 35 1 A7, £L B Ji 46
KF BC300 1 BC400,{H7iE F BC300 1 BC400 + 4
XFNH, " —N [ B 240 & Tt BC500 1 BC600
8 U I AR ) IO ) 3 TR 5 R I A T AN S R ) B TR

Bt NH, " — N EEZ R, X5 BB NE
Tl FE A W J5 ¢ %o K W R NHL, T — N R Wi i &5 21—
O AR Y TR AL B R X NH, T
N A W i 358 R 5 2 ) 8 e CEC 85 i K /N AR — 3L,
BC300,BC400 @& T BC500, BC600, % 3 F & 4E Y
ks A e B e CEC & ik R & 1
CEC 1y 3 g 5t 48 K, FLX NH, " —N Ay 0 B 38 i,
BC300 AL BT 4+ 4 %) NH, " —N W FfH & T BC400
4P L X 0T B R A I - pH IR R R, R Eh
SHKE H 5 NH, " —N 354, 1 BC300 A pH it
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0T H Al 5 B2 A 3k % 2R Tl R Y CE R
FR M52 2 BC300 4 #8855 NH, " —N B9
BRHIK T BCA00™ ", B gtk , R AT 4 I 52 miy £ 398 i A
NH, " —N W EZEHEZEYT RN CEC & &,

W, B 7 A= 0 S5 ) J5 I N BB T 4 A T L 3K B FR
Z R R G B A A T R 2/ IR R
B AR R b, AW 58 b, it 2% i 2 ) o e,
FREAR T 250 xF NH, " —N g X FE R4
JoT ¢ W R 6 T R LA 22 Ak G 0 ) e I B L
TR R A, HEXT NH, TN A0
TR E RN . BAa s R L AR
858 v 2% TR RN B 236 1 A 4 I e ) TR B 1) i
7R SR Y R e, P LR AT B 3R R BC600 .
BC500 Ab B fig W 3 0 w5, [] i — SB A 5500 R B,
TR W I A ) LA B800 R ) AS RT3 R 3K T B
RAE LS NH, —N 81k 27 W B 47 0 & 1y,
BC400,BC300 4b ¥ T +4E%F NH, *— N A9 R &
%, SIBA X NH, ~—N (0% f e 72— 3,
4 5w

(DA AW o A+ 3805 . B8 38 o - et
NH, " —N A% B &, B 8% NH, " —N A9 gk
%, Langmuir J7 f& 6848 55 47 Hu 35 38 A= 9 o TR A 1
HEXF NH, " —N B9 fff i #2,0.953 7<<R*<C0.995 5.

(2) A [R) A i ek 85 % s A4 00 I e b 4% el = R
W NH, " —N (R I E 25 5, R A BC400™>
BC300=>BC500=>BC600 , 1 fift e R W 5 2 #H Jz  BC400<C
BC300<<BC500<<BC600,

(3) R 4f 5% el 7 S 3, 3 56 v Bt o 26 40 5 S N
HEAYBE AN, e NH, - —N 0% B 8
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