®32% H3H + B ¥ R Vol. 32, No. 3
1995 £ 8 J ACTA PEDOLOGICA SINICA Aug., 1995

AR IESF A SR LR ARER
RES B A4 RIS TR Ro 0

Ratk k—T a48 T 155

(Fade ARk A2, 712100)

| =

HREXIMEEREY, ARABRESAG HRASERIE (B BIEE>EF> 1t
2 > SEHE > K PRI » 2 MEAE 4h 32 E AL A B 10 SRRV R B AL 4 £F8 1o

POYER KR, ARERA AL SASE DA AUORSNENAESE; BAEHLEL
B2 DTA 460°C BAMREE /N, DTG AEBMEARIMNAS; EARE 10 FA95HE
R, DTA 340CHABERE, 460 CHARNREEBERT 14, DTC KEKRNEL
BEAR N 10 FF KT 4 Fo

TEMEHKEE E. B EERTE >R > FBE > HEIF, LE iR 10 £E 5K
T 4 Fo MMM ITIEE T SRS HBREER AR — ik,

X AR B

FEURIR LIEH , B EAR L3R A — T EEARBEREA 4T, L EGSESES
FHEER, URAR T BHASRAREERREY?, XA EEEY RS R
HRAEROERRME, ERRRILE T, RE LSRG X EBERY - SREY R
BB Em, B5lELEXE, AXEUERREMRE, NEEX—FHRITARBEERH
SREERN T BAKBRERR RS BRW)FENEN, RREXSEHREBELHNE
Bo

—. BB 5Nk

BRI HERBBARERFFIREAARELRRMHE (0—18cm), +HRT W+, REEN
EARBEESHATT 4 FR 10 F, RN BELELE 1/NXER 19.8m", GENE-FXREF
WRR/DNR RN,

ASEEHEAL A 0. 1mol /L SEBERNS 0.1mol /L NaOH B4 BRI B, HRuBINALZEFHR
ELHMERRL KRB TREEH, REASSESHSAMREARA GR 3500 MEMBERITN B; £
# (DTA), HE (TG) MUBMRE (DTG) ST E DT-30B BB FINE /MR AL
260-10 BT S oy 000 B U s SRR VIR A BEBE (B Eo) EEBENE,

* BEAHRESRERATRAR,



3 1 BEKS: ARELERGSFRY I AGRESRAS REENER 285

®1 B R 4 B
Table 1 Treatments of fertilizer application (kg/ha)

WRME (AFT/ABD
& m Kinds of fertilizer applied (kg/ha)
Trestment £ m ERTER R % R
Compost Corn stalk Urea Superphosphate

£ B 0 0 0 0
£ B 0 0 450 525
% A 0 9375 450 525
ik % 0 9375 450 525
<> I = 0 18750 450 525
B R 0 37500 450 525
# B 37500 0 450 525
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Table 2 Caloric values (energy state) of soil humic acids under different.
conditions of fertilization
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Treatment

Caloric value (J/g)

HE (RE/)

(Ehr 4 )

(four years)

pf (BE/5)
Caloric value (J/g)

(Efr 10 ££)

(ten years)

£ B 17886.85 15247.07
it B 18164.01 15286.43
#* iR 17761.66 14074.77
® B — 15493.25
I - 18182.44 17666.62
[ - 16543.30
£ B 18693.22 17993.61
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Table 3 Enthalpy change value (AH) of DTA curves of soil humic acids under
different conditions of fertilizacion
HAGCEL 4 ) Bt CERL 10 )
Exothermic peak(four years) Exothermic peak (ten years)
(426—493°C) (424—495°C)
& A
Treatment N
Peak [empfature aH Peak temperature aH
c) i) (c) /)
E B 462,493 2504.96 426,474 8397.88
£ m 437 2579.49 458 7743.91
% A 426 1947.70 447,485 7328.99
K & - - 460 3890.38
- <4 428 1729.57 460 3088.60
B i - — 424,470 5574.72
% B 432 1282.42 445,495 7126.77
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Fig. 3 DTG curves of soil humic acids under
different conditions of fertilization in the fixed
position experiment of ten years
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Table 4 Activation energy (E,) of DTG curves of soil humic acids under
different conditions of fertilization

% E % FE L Sk E
Weight loss peak Weight loss peak Weight loss peak
(ELr 4 ) (5EHr 10 £F) (Efr 10 £F)
(four years) (ten years) (ten years)
i B 505--565°C 466—522°C 511—569°C
Treatment
% B % B L -
Peak E, Peak E, Peak E,
temperature (kJ/mol) temperature (kJ/mol) temperature (kJ/mol)
c) (c) ¢
£ B 555 62.59 478 166.47 527 135.36
& A’ 507 88.64 522 259,88 569 155.54
% IR 505 79.93 503 183.68 558 221.65
K & — — 511 152.69 557 125.65
== < 505 31.15 511 161.23 566 135.11
B OB — - 466 153.82 511 134.56
e 565 92.19 459 135.02 540 122.84
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Table 5 Values of E, and E; of soil humic acids under different conditions of fertilization

SEAL 4 £ 5E fw 10 45
m Four years Ten years
Treatment
E, E E, E,

T | 0.738 0.214 1.58 0.404
i B 0.715 0.205 1.51 0.377
| 0.764 0.222 1.41 0.373
K & — — 1.39 0.343
h 0.585 0.164 1.29 0.314
- o - - 1.29 0.314
O 0.584 0.163 1.31 0.311
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Fig. 5 Infrared sepectra of humic acid samples
under different conditions of fertilization and
different pyrolytic temperatures
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EFFECT OF DIFFERENT FERTILIZATION CONDITIONS
AND YEARS ON ENERGY STATE AND PYROLYTIC
CHARACTERISTICS OF SOIL HUMIC ACID

Zhao Gaoxia, Zhang Yiping, Bai Jinlin, Xiang Guilan and Diao Junqiang
(Northestern Agricultural Universisy, 712100)

Summary

The results obtained by using an Oxygen-bomb calorimeter showed that the ca-
loric value(energy state) of soil humic acid under different conditions of fertiliza-
tion decreased in the following order: compost > straw > chemical fertilizer > no
fertilizer = fallow. The energy state of fixed position experiment of ten years was
lower than that of four years.

The results of thermal analysis showed that soil humic acid under different
conditions of fertilization had a similar peak of heat effect and peak of weight loss.
The treatment of organic fertilizer applied tended to low in both the enthalpy change
value of 460°C exothermic peak of DTA and activation energy of weight loss peak
of DTG. The 340°C exothermic peak of DTA of humic acid in the fixed position
experiment of ten years was not more obvious and the enthalpy change value of
460°C exothermic peak was higher than those of four years. The activation energy
of weight loss peak of DTG was higher in the ten-year fixed position experiment
than in the fouz-years fixed position experiment.

The sequence of E, and E, values of soil humic acid was no fertilizer > che-
mical fertilizer > straw > compost and the values in the fixed position experiment of
ten years was higher than those of four years.

The analysis of infrared specira confirmed the charateristics of emergy state
and pyrolysis of humic acid used.

Key words Energy state, Pyrolysis, Humic acid



