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MR AT ST 2 4, S R BB T 4 P4 F 1 S R R AR,
AR —F I %, BH5E T Na,SO, BRI R M MR, S8 5 A P KA LA Rt
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AT 11 A EBRTEEGT, HF I NMATEMERANE RS FHBEWRA, ENNEE v i
i 2 SR, 3 5B, 6 SR, 7 SERITE, 8—10 S, 11 SRAEM 13 SR, BIINEA
MRS VRIS VILIRY, B ANaEm A RE TR TE S RRERGWEIR, BN 51X A
LR A BRI, H pH 45120 5.15 F1 7.82, FHLE 5K 14.7¢/ ke A 37.1g/ kg,

ATERMOANY REAERDR B L7 M 85 08 A F8 IR 5 0 58 A (B3 200 H i),
HCa " Fe'*  AYAIE, 5ENY L 1S BN EZR)REEFLFEEH RN, HEAHRA
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Table 1 Basic properties of the synthetic organo—mineral complexes

HE AWk =Lk Y "2eE pH

Complex type Organic C Organic C Degree of complexing
(g/ kg) (8/ keg) (%)

FIE-—CaB &k 16.6 243 68.2 6.06
&K -Fe—& &k 17.7 243 729 6.13
BS-AI-E S i 18.0 24.8 72.6 7.36
Fhi-CaX A&k 21.3 293 72.7 5.73
Eh-Fe—E 54K 27.4 39.1 70.1 3.01
FH-A-E A& 25.9 38.5 67.4 4.60

1 ERAE; 2)REHEH,

1.2 ik

TR —CBOIR A () BUHE D 2.89 IR A 48.09ml A LLE 2 0.79 B CFE 51.91ml, B HLE N
1.80 MR —Z BB A .

0.5mol/ L Na SO, #&: ¥ 71g Na,SO, T 1000ml /K%, ¥ pH K 7.0.

0.1mol/ L NaOH ¥ : & 4gNaOH T* 1000ml 7K #.

0.lmol/ L Na PO #: % 44.6g Na P,0, - 10H,0 F 1000ml 7K 4, A 1mol/ L NaOH 5 1:4H PO,
T pH % 7.0 f19.8, 43 BI X475 ¥ 44.6g Na ,P,0, + 10H,0 1 4g NaOH F 1000ml 7K #, BL#W A pH 2% 13
KA,
1.3 WEAHZE

AU — BB AL Ca’  Fe’ AP Y — R R e B R B ICP W A4 B—F R
CSF—3A M &£ 2%, T 21.5kHz, 300mA T #17R F b B A 4032, B 5 A EOEY4 8 < 2um
BRI < 2umBBW H S S BIFEAERE SN HEE.
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® Lateritic red soil ® Latosol
B 1 0.5mol/ L Na,SO# %5 0.1mol/ L NaOH
RIRE B R TEFHBRAE S
Fig. 1 Comparison between 0.5mol / L
Na, SO, solution and 0.lmol / L NaOH

in extracting organic C from natural soils

2.36—30.78%, 5 0.1mol/ L NaOH iZi2 &
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PLERAR AT RS, e
BESEETHRERKEEY, 0.5mol/ L
Na 2SO W F548 5 & (i 7 T 4R I i
HER THBMEEE S 0.lmol/ L
NaOH ST £ B i) J3F 78 5T 0 DA & 4 A 48 dgd
HEE&kRAE (R, d AT K, 0.5mol L
Na,SO: 1 0.1mol / L. NaOH Fr 4& B i) Ji 78
A B AR R R, B LS RE SN

EREURSGERE S IE X5 R HERERNGRETEL B, AT 0.5mol/ L
Na,SO, A8 N S BERI RS & 1 P 3R ER 20% Zo A5 09 S B, VT REJR K B0 4 24 Br 17 A 45
B AN ALY R AT S BT, AT AR SRR R & A P B A 45, pHO.8 & 0.1mol/ L
Na,P,0 i85 5l A I —Fe— R & A B I —AI- 2 A4 -5 0.40g/ kg 1 0.65g/ kg IS LA

T:“X_ l5(1)

®2 HEREFAMAISHESEKPRBREANBAENLER

Table 2 Comparison of ability of several extractants to extract organic carbon from synthetic

organo—-mineral complexes

RS iE S Naz SO4 NaOH Nas P, O; (pH7)  Nas P; O7 (pH9.8)  Nas P, O7 (pHI3)
Complex type (g/kg) (%) (g/ke) (W) (g/ke) (%) (g/ke) (%) (g/kg) (%)
B-Ca-E & 7.18 43.25 683  41.13 3.38 20.41 4.62 27.86 875 3271
Bik-Fe-E&k 373 21.07 764 4316 3.74 21.12 4.94 27.94 747 4225
B-A-E 4k 385 21.39 725 4027 3.61 20.05 491 26.75 772 4288
FEP-Ca-E S5 973 45.68 408  19.15 3.83 18.00 4.00 18.81 875  41.08
Eh-Fe-E 44 539 19.67 1032 37.65 5.79 21.14 6.15 2244 1186  43.35
FH-A-EAHK 489 18.88 1171 4522 7.54 29.11 7.28 28.11 1126 43.48

(1) ##R. L|PEVN AR S ERBE N EMET CRTIBER). 1990
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Na PO, AR A HLRL & EEMEH L HRUMNCD, MASEHRAYEARS
MRS E B B (1gB = 5.0)", Btk Na,P,0 B 7T £2 B & & 44 v A RS 8 I, 0 T 4R B ki
AR HER A A B P R, {2 Na PO, JRIR 4R JE JE R B BB H 5 3L pH B 3%, 3% 2 PRI BE
W, pH7 A1 pH9.8 #Y Na PO JRAR BUE ALBKR 19 8E 1 ¥ /KT NaOH, I pH13 # Na PO &
RBUBH R BE &R, K RE S ARME SRE SR AR RRENTE &S
L HP T8 R S AT AR IR IUBE N 5 0.5mol/ L Na SO M 5.

22 SBEESEKHMAE

AT UL Na, SO RE & KK L1 Bfeth, TN RBBE P . 5. 58
YUY, R 3 ER0.5mol/ L Na,SOBREMHTEHKEN Ca’", LHEELEBMER
5 ) RN 52 - Ca—~ B A 44 v, T AE AR 10 Bk 50 R 338 A SR BB P AR 20, i itk — 25 3 B
T Na,SO BT B EARE HEA ERFEN R, —HHRAXRECY 0.8893** (n=7), HiRi{E
Ca™ " MR A H,S0,12 1A 2, i Na,SO % Ca’* R B LT L., S5HAHN R
&,0.1mol/ L NaOH 2 i 45 & B 1R/, Mgk, S & &R KM, 0.1mol/ L Na ,P,0,
(pHO.8) SR B 1, $5 1 & B I Na, SO, R IN B /DB L, MEkm & B AR M, SR
WIEA AR T NaOH & 1, B 746 2, £ NaOH & il o, W B A MR 4 & &%
AL R A M SRR TTIE, MAF D BB — S/ SR B AR kT
W%, NaOH Al Na,P,O, BAXSKBME SR BRE S EA BN BES, HXHE5
BE SRR BIEE 1 N AN N Na,SO,. Al Ik, Na,SO, B B A S/ B AL = 44K, M
AT REE S EMAEE A ENLTBA BN, XEHEAR HHTE T 0.5mol/ L Na,SO,
AR B B R S REA N TR A AR IR R, L RETE R b X A 45 B K dh i
Ha kP M ERLIR.

F3 ZHBRREVHR. B B8 (g/ke)

Table 3 Contents of Fe, Al, and Ca in three extract solutions (g/kg)

B 0.5 mol/ L Naz SOq« 0.1 mol/ L NaOH 0.1 mol/ L. Nas P2 Oy (pH9.8)
Sample Fe Al Ca Fe Al Ca Fe Al Ca
a4 0 0 481 0.01 0.51 0.09 0.42 0.79 1.16
=+ 0.01 0 4.61 0.06 0.81 0.1 2.38 2.59 111
= 0.01 0 1.80" 0.04 0.34 0.20 0.49 0.58 0.95
s3] 0.01 0 2.73" 0 0.47 0.04 0.28 0.42 1.10
4T 0.01 0 1.02 0 2.12 0 0.42 0.48 0.97
4THE2 0 0 0.60 0.09 2.40 0.02 2.45 1.38 0.51
#1383 0.01 0.18 0.04" 0.01 3.05 0 1.05 1.38 0.05
pae: 0.03 0.25 0.03 0.68 4.92 0 7.55 4.02 0.01
Tk 4T 1 0.01 0.01 0.12" 0.63 3.26 0 4.06 1.64 0.12

FH-CaEAGHE 001 0 8.66 0 0.21 0.05 0.33 1.10 1.29
mi-Fe-E A5 0 0 0 0.01 0.33 0 3.20 0.24 0.40
HE-A-EAE 0 0 0 0.01 1.81 0 0.07 1.37 0.65

1) 0.025mol/ L H,SO B MMW PH Ca’* &85 NFRE 2.12 meg/ g, BT 2.62 mg/ g, 2L 0.03 mg/ g, 54T
% 0.13 mg/ g.
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231 HMAEE A 0.5mol/ L Na SO R LENIEE ST R MM, FranibH
B —fg LAY E SR A S EMARRR I E, IR 60 B i, 4 2
BEREARSEHEOENLDEHR. AEREENEERREEESHNIE T LRE
MREHAEEEZERESEHER AELBRADEEARHE S SEHANELTHREE
fll. SR A ELE R 1.80 HIRMF-C BB S WBBR 2 R A WL, MIAT A28 B, R 40
BrEREAANYIE, Na,SOBE BB ALK M 8.56mg / g B E 5.17mg / g, T LM
0.52mg/ g FEE 0.46mg/ g, Ui BB ¥ B A HLIBC BBR %

{E 0.5mol/ L Na,SO, K& #& LAHT, R F A8 B 8 H8E M T 'S R R
Hi , 8 7 B I Xt 52 A A U RO SR 5 3B Y O AN AL HE A 56, oADK AL 4 Y 267
AR RAVBPREGRBEZRBEESHRFTEERMBENE A B2 8. 5%,
PR A RE DA FE MR, 8 8 75 B AR, WS R A S e B (R 5), |
B, & 23 A A ], AT R IR SR 4

F4  BEEHENE A2 R B AR IR (<2um%)

Table 4 Effect of ultrasonic time on the dispersion degree of complexes (<2um%)

HEHmd # Bt [ (44 Ultrasonic time (min)

Complex type 0 10 20 30
&IE-Ca-BE & 3.17 57.36 57.58 58.73
Eis-Fe-8E &k 3.06 56.93 58.45 59.08
BIR-Al-E 4k 3.82 56.26 58.13 61.84
FW-CaE G 1.36 30.93 38.37 50.61
FP-Fe-E 4 1.76 28.95 29.06 40.66
= -A-E A& 1.62 26.29 27.36 3691

%5 FREKER 0.5mol/ L NaSO,BREHBATM

Table 5 Effect of different conditions on the content of organic carbon extracted with 0.5 mol/ L Na SO,

+ ke " it R e )
Soil sample Ultrasonic time Soil/ solution ratio Shaking time
534% min C(g/ kg) 1/ ¥ Soil/ solution  C(g/ kg) /NEth C(g/ kg)
5 0.49 1:5 0.48 1 0.39
a 4 10 0.50 1:10 0.50 2 0.43
(WL 2%) 15 0.51 1:20 0.49 6 0.45
20 0.51 1:40 0.60 24 0.50
5 1.82 15 1.82 1 1.79
2 10 1.82 1:10 2.03 2 1.80
(BIETLRE) 15 1.90 1:20 2.12 6 1.82
20 1.89 1:40 2.12 24 2.03

1) THEN110, RF2400E 2) BAESHSE, IRE24/06 3) BESAE, LEEALI10.
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232 R#EHE LL0.5Smol/ L Na,SOBRE, BAEHTEMAERRBEAME, EHE
0.5mol/ L Na,SOH BB EERMEMR, FHik, 55— KR WP HAK & BRI, KHEK
XA, N, EREHORER BT IO R R L, XA BT A BB W R 42 0 I FE T 2 gk
DLBERRASTFHE, Lh 1%Na SO MM UL G » BI (87 70 0 BOF AR, RUEZ IR, HE W
WHRATER I, TEERN RN T2 Y R AR 2 0 8Ok K, g
RO alge, HOET O3 SR s B0, BB B4 20 M Na SO, TR Bt B 185 28 & 2440 80, {E
T #AE,

HH R RIER A Na, SO A BHMBE SR ERH K, & S JURHUIEE
FH A 1ISIEEY 1140, B A B IE ST BRI, B A RS i ER R IR
PRI R, tussgim LA G B AEE I, R, FE B IR IR T, AR A 1110 B9 R HE £ K
R, WREA B FFERCR.

¥ 42 IR 27 Vi R e 2 ) JG BEL R M M SE 2 AR, 3R 5 TR R AR Uk v i (B A, JUHR i
MBHERA L, E—RLRFMT, KK 24 DR BLEM,

AERBRE FESEWNT. 5008 AT LEEET 100ml B0 F, InAHE 1.80 ) £ 8-
BT E B 25ml, 7S R A B 2 B 20 2 B, B0 JE A A AR (R, DAERVE %R
BRELRAGHA, FULEEEREH, NTEMAEAE L, FREHALH 2.00g BT
100ml &L &, A 0.5mol/ L Na,SO,# (pH 7.0)20ml, $& % 2 /NG, BCE 24 /i (18] 8k
%), B0 )G, B LA B A 250ml & B P, BRE P HEMA 0.5mol/ L Na,SO,#
20ml, YLLK, R MW IE Ca** BB, SRJE LA 1%Na, SO R H Bt ik ZUE R L&
b A RBEHETETHREER D, EF R HIWEBARLARE TR, WERFHER
i, TR SR A HLBR & B — B R B T =AW S, AW L& T EZEB L), &
Je A B BRI S A LG BT L T P A I S O SE SR U R A LRI R
233 JREERRE REESEESAEHREEAHURRER GBI AR REXR
BEFE, PO~ M OH™ XA HLES & SBMAE YL & S mIRE R BRY, H bk, xR 4B
S SR pH13 19 0.1mol/ L NaOH—0.1mol/ L Na PO B 4F, N3 2 vl
LA% th pHI3 B9 NaOH—Na PO # #9112 #2 B8R 2 pHY.8 1Y Na,P,0,5% pH7.0 ) Na P,0,#&
iR E. WANMEEREY, H558E 54K 2 B 5 0.1mol/ L NaOH-0.1mol/ L Na P,0,%
HBH & Ca® D, TERALTIREAY 9 D L AE R, KZBHR MR AR H Ca®, B WA
0.06mg/ g, {4 Na,SO, R H KT # 1%, AT W, 5485 1K E 4 Na,SO, & i 21, 12 HUH
H5e 4, H, 458 Na,SO, W42 U5, # 82 il 0.1mol / L NaOH-0.1mol / L Na P,0,
(pH13) 242 AT 158k S5 & 1A ek P LR
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STUDIES ON ORGANO-MINERAL COMPLEXES IN SOIL
VIII. SODIUM SULPHATE AS EXTRACTANT TO SEPARATE
CALCIUM-BOUND ORGANO-MINERAL COMPLEXES IN SOIL

Xu Jian—min Hou Hui-zhen Yuan Ke—neng

(Depurtinent of Soil Science und Agrochemistry, Zhejiang Agricultural University, Hangzhou 310029)
Summary

Calcium—bound organo—mineral complexes in soil belong to a kind of outer sphere
complexes. SO~ in sodium sulphate, as a coordination agent, can destroy Ca-bound
organomineral complexes by coordinating Ca’* and extract Ca—bound humus. This
work examined the ability of sodium sulphate to destroy Ca—bound organo—mineral
complexes and to extract humus from soils and synthetic organo—mineralcomplexes. It
was proved that sodium sulphate was a suitable agent to differentiate Ca—bound
complexes from Fe/ Al-bound complexes in soils. A detailed method for separating
Ca—bound complexes by sodium sulphate is described. Finally, a follow—up extractant
to sequentially extract Fe/ Al-bound complexes from soils is also proposed.

Key words Sodium sulphate, Humus, Ca—bound organo—mineral complexes



