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Table 1 Comparison of the colour development of the organic acids

Fig. 1 The cffect of water on the
esterification of organic acids

Glycol :water

[ ]

Acetic acid

Butyric acid

Oxalic acid

WRE
Malic acid

mmm

Succinic acid

Citric acid

2.5:1

100

81

3g*

64

17%

2.5:0

100

99

84

67

73

67

* 3| Montgomery,



3 4 A% AR R R 293

YK, k'=1, XK [B1=Cop o Bt L HNBMEMHE/ANE, EXMERT,
ARANBRRANEEN—EXRRUERHTS THERAR, EERN%KEENE
GBREETER. THEPHENREWUL. TREEES, REELATNRNAIER
BEHE DR, T L RLRE R

4. & XAAE &R

L EBARESRE @ FEEABSBRENVRERESRKATRERE 2 st TR L,
HEKBRETUMEZERK, BIATHKEZEH 60°C, 70°C, 80°C, 90°C UFPEEE, Bk 8
a8, BB RWHE2 iR, TE 80°CHRY, EELEERE, 70°C TASLE RA 80C il
90% ; WEL R ® (90°C) AIRE= M A Ay o [ /KA BE IS I £ 80°C RB1S BB 4T AV U
EERo

> 1001 H IOOL
2 .
T a :
- @ = : 95
2 E 9 SE
L3 s
3.@3 90 S ® WF
g¥ 5
3 . L. % —
& 60 70 80 40 5 7 9 11 13 T
B (C) il (57 )
Tem perature Time
2 REMERAKER 3 NaxE{nEn
Fig. 2 Eftect ot temperature oo the esterification Fig. 3 Effect ot time on the esterification

A 3 2 80°Cc RfRIBS(LRT B4k, LR FKREA, 80°C KB FIRIF8—I HWME(LER
o HMEEE (60°, 70°, 90°C) MRG/LEt Al 2% 5 AR, R ——3lH,

2. BEMNREISEE  EVWHAIIRNER 3) WERNES S EE — el
B, £ 500m FRTELRR R, B4+ 2CcHBARNONAESE, DEFENER
ERARENSELE, F 20 0, HIARABRENKRLE, EUEXITAXLEER
TH4%, HEEX 10°C, BERER RN E/NN,UE 1 /NN EE TE—RAH T
2%,

3. pH HUE R BEAYVNERBERE A G THTN, 2 BEATHBRER
FRIERARR oH M BERMIIEM, 11 FIBE FeCl, BEN, RE pH 24 2.22,
HIARERNSEL &, BRI K/NTF 5000m, HERBHNSHB. oH B, BRHY
Bl SiRE. 8 pH KT 1.6 W, B &K NZMEl,

ERARN 28, RRARETEEASN, NATYEE, EHEESTHERE
T, BENBERREAE 9—23%, SBF-TERM 2—3 8 0.2V NaOH #E#, BT
B AERERRERLD, TEMNTEROSAHER)INOEIB RS FI% 99% 1 102%,

4. BiRERR R B AXHRENGTERBERUE (B TSANREREN 2



294 + - . | =4 ® 22 %

nm
Alcm
> 0.30
F
_g o 0.25F
o8
g 0.20 h— * - —
(e}
10 20 30 4‘0 $
B8] (53 )
Time

Hs+s DOENEMUZEROER
(& 0.0 YR M BERE 22°0)

(Sample: 0.01m.e. Sodium Acetate,
Temperature ot colour development 22°C)
Fig. 4. Eftect ot time of colour development on the results determined

%2 eH HEBRENHESR

Table 2 Eftect of pH on the wolour developing reaction

MARH FeCly(ml) Bk pH X & K mEH Ll
Colour ot solution
Acidic FeCl, added |pH ot solution tested Optical density Blank value” tested
10 2.60 ie JLBe w &
11 2.22 0.480 0.225 B
12 1.65 0.290 0.062 s R A =:N
*EANT,

%)4 0.5 WA B LB(HK 30 WMELE)o
RBE/RREE S = 0.0876 fTE /P HEXK

h.W e B

L. i Azfl
BMEZ B 7 BRAC_FMA 3 B KR8, AR,

109% HEBE: KR 10 SH%2EET 100 £7Kd. RARE,

BibE FeCl, H: HRER 40 2 FeCl, - 6H,0 JA 1000 A §EHch, AL 800 2Tt &M A MA
0 WHK HS0,, HBBISHG HEE 1000 EAERED, A HE.

4.5N NaOH: ﬁﬂx 90 ﬁ NaOH, ﬁﬁz 500 %ﬂ-&tﬂquilo

2. A%

HEK 5 78 B BB (607K 5 PRI + S RE K KR R > B+ T I B BRER)> iBikBE5D
RET(R—KE)BA 50—100 HF B OERL (4000 §/43) 10 25, § L HRBRE LSBT M
Witfo (it e A AR A IS BT R — 2 ik + BT 50 % FHEekRd, 1 2—3 i 0.2M NaOH
REW ZE 0 KIS | 2T » BRI 25 SR AR B A K 720> B BOA S8 RS AR L B E K Lo



3 4 XHEA®: L RPANBREGENENT 295

3. WE

EL2TKBETSABRGGDORFRD, MA 2.5 BREEZ B, B HHBE. A 80CKE
dim# 8 5L BRHEBIRAR KPR AZEZR,MA 10% HE B 1| £F,4.5N NaOH ¢ EFt, 18
5, RAREARHRASORFARRANL 3 HEMA 12 B FeCl, i, HARBAETZNE,
FEALTARELL Sk, FRE 20C HA205ABAERE. BEFHREE, RS ANREHE
G, DENRNESBERERK. REEXBHABH EAZRARXA (BK5000m) #FTHARNE.

WHERD: WER0.01V ZBRT B WE#H0,0.5,1,1.5.2,2.58F, X LRSBANETHE.

DE L5 RO AR YR/ 100 F + B F R L B S ME + MK RRABL R/ 10055 2T Do

. kR RE G

5 A LM R RBHAIEHEA LRI & EI M KB T)E, #20—22C
TRAEEIBPENRERNODEHE L. RBLREH, ALY RESEK L BDIERE,
E—ERENTETR. BEFENTIRERD . EEE—ENEN, EIBATRER
EHEAR, BREEREHENEAK. THHMA 034% REEMRK, BAREES
RAEVEE 1.26 BHE /100 I LR K, BEHERHE 20 R ASHBEHM (Li§
7=, 103 B, RE8EE, 85 NT 1% H,PO, #J 60—80 H Chromosorb W [B3&k#k, REht
ftle BEIEHBN 10% FFAP, SJGK ST EUEIER, MA 2.25% FIEsXT 1%

L6l b a - MFEE (%)
—§ b g% (%)
3 c: REE (MAK0.34%)
_a —é 1.2
4
v §. c
g g
S~ 0.8
& a
=
i€
) \ \
0 :% 1.0 15 20 2‘5

HULYmA LXK

Number of days after addition of organic matters 1o soil

A5 JLEATE K L R R A AT LR

Fig. 5 Amount of organic acids tn the waterlogged soil with organic matters



296 + n ¥ 4 22 &

FRFF 15°C HAEE 10 X, AR ERIEHBRLLCBAE, LSRN 1.69 BLR/
100 &7 18,00 L REC A JSE S AY 86 %,

» X X »

{1] EhR2mtanHALEEPE, 1976 AARARBINT LTRSS TR, BLRVR2, $
12 18, 33,

{2] WBRK, EARE, 1961: KELAFAWEAR: XBEEEERCRTSART(FTR v > VBN
ko@D £ EAEER, BATMIERE, 324 11 5, 559564,

(3| BARM. ki, gRL—, 1972. BEHREOHRBR N SHEREERIZoCTLRRER DR
W ERPOPTARBIRT SHRGE 38, B ARTHBMEE,43(4): 127131,

{4] Lynch. J. M. Gunn, K. B and Panting, L. M., 1980. On the concentration of acetic acid in straw
and soil. Plant and Soil 56 (1): 93—98.

[5] Rice. E. L, 1974: Allelopathy. Physiologial ecology. A series of monographs, Texts and Treaties

6] Takijima, Y, 1964: Studies on organic acids in paddy field soils with reference to their inhibi-

tory effects on the growth of rice plants. Part I. growth inhibiting action of organic acids and
absorption and decomposition of them by soils. Soil Sci. Plant Nuw. 10(5): 204.

{7] Montgomery. H. A. C. et al. 1962: The rapid colorimetric determination of organic acids and
their salts in sewagesludge liquor. The Analyst, 12: 949.

18] Govindesamy, R. et al., 1979: Inbibitory effect of rice straw incorporation in ill-drained (An-
namalai clay) soil on rice. J. Indian Soc. Soil Sci. 27: 92.

{91 Hill, U F. 1946: Colorimetric determination of fatty acids and esters. Ind. Eng. Chem. Anal.,
Ed., 18: 317.

STUDIES ON THE COLORIMETRIC DETERMINATION
OF ORGANIC ACIDS IN SOIL

Liu Xiucai and Mo Shuxun

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

A modification is proposed for Montgomery’s procedure of the colorimetric deter-
mination of organic acids in the soil extracts. According to the equilibrium relation-
ship in the chemical reactions, the soil extracts are dried on a boiling water bath before
the esterification proceeded. As the extract is concentrated, the determination is free
from the influence of aliquot volume and the organic acid eoncentration of the extracts.
The factors including temperature, time and pH which affect the reactions in the pro-
cedure were tested. The recovery rate of acetic acid and butyric acid were 99% and
1029, respectively. Acetic acid of several organic manure incubated under waterlogged
condition for 10 days determined by the gas chromatography was 86% of that determin-
ed by the procedure suggested by the authors. This indicates that the results obtained
by the modified method can better reflect the actual organic acid content in soil.



