RO I =R (ARFRE) |, 2019, 34 (3) @ 509-515 http://xb.ynau.edu.cn

Journal of Yunnan Agricultural University (Natural Science) E-mail: ynauzkxb@foxmail.com

DOI: 10.12101/.issn.1004-390X(n).201804016

£ AES R BEEN HELIHIE A
BRI RIS

B E, EAME, ke, W, A A A
(1. zrgRNR2E IR 5B 0E, =rE R 650201 ;
2. REAMALAE N B F R R A TR AR PO, =5 B9 650607)

WE: [ B ] ST Ew R . RESROHERE RO HIC R e nsgm . [ 5%k ] RASNER G A9
s ARBEIRCSHEAE R (BRoR+228k) #EAT A el AU & AR e . [ 455 ] AW RARBS IR A,
Ret M R PO IR, A AR aR AT R B ), HESEMEAC AR . ZE MR R BRI AL B (TC) B B0 BE MY T
bRk 20.89%, HAEYRAH (T). AESRALIE (C) A12s (X IR (CK) AH i B 25 T 3.16%. 4.62%
9.99% (P<0.01), B& C 434N, TC A A HLIR & W E RN (P<0.05). A HLER RIS R £ il 45 S T
A EERPE TC AN AR . SERMR . MR & S MBI LA . SR B £ R R
PTG AT BE MG S, RHENE Y25 P2 AT AHOC /A w60 AT o Y o B W s Ol 15 1 5 A MR AR S 3
IEAHSE (P<0.01), [ 458 ] AWk . RESRIREGRMETHRA, RIBEISETaIme™ 4, JEmiees T 8%

== G R PR A
EHBEIR): WEREY; W RERW HEIOML; TEIRER; AULR
FESES: S 14322 CRAFRIRED: A XEHE: 1004-390X (2019) 03—0509—07
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Abstract: [ Purpose] To explore the effects of biochar and pyroligneous on the process of compost-
ing and phosphorus activation of scrub tailings. [ Methods ] Bio-phosphorus fertilizer was prepared
by exogenous addition of biochar, pyroligneous and compost material (sawdust+wheat bran) in differ-
ent proportions. [ Results ] The addition of biochar and pyroligneous mixed that could increase the
temperature of the heap quickly, effectively shorten the compost fermentation time, and promote the
composting process. The activation rate of phosphorous tailings treated with biochar+pyroligneous
(TC) increased by 3.16%, 4.62%, and 9.99% compared with biochar treatment (T), pyroligneous treat-
ment (C) and blank control (CK), respectively. Except for pyroligneous treatment (C), the total amount
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of organic acids in biochar+pyroligneous treatment (TC) increased significantly (P<0.05). The con-

tents of tartaric acid, malic acid and citric acid of TC trentment in the high temperature stage in-

creased exponentially compared with other treatments; and the activation rate of phosphorus in-

creased with the increase of acetic acid content in the high temperature stage. Correlation analysis of

various factors of composting showed that there was a significant positive correlation between the

available phosphorus content and the total organic acid in the high temperature stage of compost (P<

0.01). [ Conclusion ] The mixed addition of biochar and pyroligneous is better than single use, which

promotes the production of organic acids and improves the activation of phosphorus in phosphorus

tailings compost.

Keywords: phosphate tailings; biochar; pyroligneous; composting; activating rate; organic acid
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Tab. 1 Basic properties of the tested materials
Bk w (&52)/% w (EF)/% w (&55)/% w(HENLF (g kg ) w GEAHE) (mgke )
materials pH total carbon total nitrogen total phosphorus organic matter available P
% W™ phosphate tailings 7.76 — — 3.87 0.17 77.89
A=) 7% biochar 8.46 35.85 0.67 123 40.18 125.21
KEE pyroligneous 2.80 — — — — —
%k sawdust 6.59 45.09 0.23 0.74 73.93 —
4K wheat bran 5.25 39.65 2.65 0.11 68.56 —
1.2 BTk
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Tab.2 The main properties of mixed materials

hbF w(EB%  w (ﬁ&ﬁﬁ%)/(mg-kg") ﬁﬂ?%/% ON
treatments total phosphorus available phosphorus  moisture
F, (CK) 1.57 262.15 58.80 28.7
F, (T) 2.29 321.72 57.78 31.6
F, (C) 1.42 577.15 58.72 25.1
F5 (TC) 1..87 457.25 59.26 29.5

22 3d. HEIRFEZE 40°C LA . HEIR R E B IR
AHTRV I 43 SR FE A HEAR VAR 5) 5 BRFETR
A, B kg FTIIE B A Ydahn . BRKEE N HE
R 3 NEE R

1.3 Hririk

1.3.1 FF S PRI AR 52 7 VR bR

S B A HLIR I S BHRE S O BRI AR TR
AT BT AN ()L 25 A SR 4 1) S IES 7= ot 48 1
WG, IMA—E®AY 0.01 mol/L NaOH & i 2
B, ZB.0n s ERBUK, H Sep-PAKCq
AL, AR, £ 0.45 pm LIRS
TEIF, —20 C R, % H.

A LR FH = 2508 A £ 35 A 8 (HPLC %),
45 250%4.6 mm Altima C18 SR (3,54 ;
W AN 25 mmol/L KH,PO, (pH=2.25); ik K
1 mL/min; AEiEZH 31°C; S5MG & (SPD-10A)
KB 214 nm, JERERFLR 20 pL, Zr#rist
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Note: CK, T, C and TC stand for the compost products of blank control,
biochar treatment, pyroligneous treatment, biochar and pyroligneous to-
gether treatment; the same as below.
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Fig. 1 Changes of temperature over time during composting
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Fig. 2 Changes of moisture content over time
during composting
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Fig.3 Changes of pH over time during composting
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T ARFEVNG FREROR AR H 22 Tt i 2% (P<0.01); Tl
Note: Different letters mean highly significant difference (P<0.01)
between different treatments; the same as below.

El 4 WBEN HRTREIRELBAERE L
Fig.4 The change of available phosphorus with time in dif-
ferent treatments of phosphate tailling compost
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B 525 6 BEAH A — o IR R

FHE S AT TCARHEMERR S, B Tk
G L R 3K 20.89%, i B 3 i T A AL B (P<
0.01), [F#E, TALH, CALFEEEED TG ILEY
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T W B 35 A 2 5 A S A 5 R v skl ) 7 B
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Fig. 5 The activating rate of phosphorus in different treat-
ments of phosphate tailling compost

2.5 RN HEAE SR B MR S R T
HERLZR S R RTAT Ab BE A HMEIR A fe s (] 1),
DU = i RO O A (11 4), HXT R R
B BRI TE AL RAK (8] 5), HOW i =4 rhA AL
PR P KB AT 40 BT B3R 3 ATAN: C AbBEMY
AR S E R, HEESET TR CK (P<
0.05) X A3 HLIR Y ol 248 B ittt — 25 o A ml A
TC AL B AR ER . W A BR A AP IR R (PR C Ak 2
AN a3 T A AL B (P<0.05), A ALHEEY
R R, HohBR C 3RS, TC AL

*®3 HESEMRANNEBRNHMELHESE (meantSD)

Tab. 3 The type and content of organic acids in the high temperature stage of composting mg/g
QEFE treatments P4 tartaric acid 3% ER malic acid L lactic acid 2. acetic acid FFEER citric acid & & total amounts
CK — 15.19+0.41 ¢ 1.14£0.21 b 37.31+1.68 d 1.09+0.05 b 54.74+0.53 d
T 0.29+0.03 b 25.64+0.69 ¢ 2.09+0.19 a 70.34+2.45 ¢ 1.44+0.47 b 99.79+0.47 ¢
0.25+0.01 b 15.31+0.31 ¢ 0.19+0.04 d 191.93+8.48 a 1.86+0.23 ab 209.54+0.88 a
TC 1.22+0.20 a 63.14+2.16 a 0.39+0.19 d 125.3143.45b 2.68+0.38 a 192.74+0.74 ab

T —FORRK . ANENG FRERORI[F — A YU & S AEAS R AL B ) ) 22 57 5 # (P<0.05).

Note: — for not detected. Different letters in the same column mean significant difference (P<0.05) between different treatments.
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P IR 5 i 2 e T HAALEE (P<0.05),
2.6 RN HE R HEAARTE AL 14 5T - W A 1 A SS 1
Mt

M 4 AT MERRTR R ik i (3R 5 R) I,
HERE = wko S S A PR A MR ARk
BURREMXKR, HE5EREURAEER B
PEIK- (P<0.05), S5 HLER & Al SR bl i 3%

IKF- (P<0.01); /K3 pH (B S HENL ™ Hyid i ik
TREMMIEER, HAREEFKFE P>0.05),
HERBSEAC (55 20 %) B, el . A ORI 1 K
B mE AR R, RIKEEKF (P>0.05);
FKR | pH (H5 s A 2 R IEAHE KR,
H 58RI AR B 2K (P<0.01),

x4 BEVHEIETHRBRMOEX DT (0=72)

Tab. 4 Correlation analysis of phosphorus release in phosphate tailling composting

. - HEWR BIKE HHLER H BRI
I')‘ H P temperature of composting moisture organic acids effective accumulated temperature
ftem 5d  20d 5d 20d 5d  20d 5d  20d 5d 20d
KR
s —0.163  0.180 0.151 —0.176 —0.055 0.852** (0.849** — 0.514* —0.202

available phosphorus

e ERIR 0.05 K REMK; KR 0.01 TR ZMK.

Note: “*” meant significant correlated at 0.05 level; “**” meant highly significant correlated at 0.01 level.
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