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Fig. 1 Molecular weight of ferulic acid (measured by cryoscopy-pNa corrected method)
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Note: 1 Concentration of sample
2 Ohm measured by cryoscope
3 Sodium ion concentration
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Table 1 Molecular weight of ferulic acid
C Ny /C AR J—
s/ke) | Now Mo (xde) | () | AKC ] Moo | M
19.3340 0.0996 0.074 3.83 0.743 15.08 0.78 109
14.5005 0.0747 0.061 4.28 0.817 11.54 0.80 107
9.6670 0.0498 0.043 4.45 0.864 8.08 0.84 102
4.8335 0.0248 0.0234 4.84 0.944 4.13 0.85 101
limCc—0 5.10 0.990 0.88 97.4 194
®x2 =HERHSTFR
Table 2 Molecular weights of three phenolic acids
o SARHEEE)
ﬁmsre (1)\7(}1../_6") a M, M Deviation from
the theor.value
FEHE 7.95 0.975 61.0 119 -2.55
Benzoic acid
6.85 0.947 70.0 135 -2.26
Salicylic acid
B SR 5.10 0.990 97.4 194 -0.10
Ferulic acid

%3 RAKTERHYHS TR KA TRE-PNa BIEHK)

Table 3 The Mn of fulvic acid extracted from weathered coal (by cryoscopy-pNa corrected method)

c Nx/C AR —
@he) | MW N | oxlon| @ | ARC | M Mo
9.0602 0.0899 0.030 0.333 3.31 4.00 0.44 195
4.5031 0.0449 0.018 0.400 3.97 1.99 0.44 195
3.0200 0.0300 0.013 0.434 4.31 1.38 0.45 191
2.2650 0.0225 0.010 0.445 4.42 1.03 0.46 188

limc—>0 0.475 4.71 0.47 183 13.0% 102
¥4 RERAEEROKSSTFROKATR-PH RIER)
Table 4 The Mn of fulvic acid extracted from weathered coal (by cryvsopy-pH corrected method)

c H*/C AR —
(8/ke) logC pH (X10-%) @ AR/C M, Mn
9.7394 0.989 2.10 0.82 1.82 0.19 461
4.8694 0.688 2.22 1.24 0.98 0.20 427
3.2465 0.512 2.33 1.44 0.69 0.21 402
2.4349 0.385 2.43 1.53 0.53 0.22 396

limCc—»0 2.72 1.9 0.23 373 12.9%10?

5RELE(EK 6), AEBEEENSNHAERNS TRILAKRLAK 9—14%, ARKE
BROSTREAERE 4%, —RHENENENRERES FRE/NEX, EXRE
BEEENERE, RHTES N TRES LY BRT BIMEFT Ko
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Table 5 Osmotic pressure of humic acids extracted from black soil
; BEE> Pu,o
C 2
B RE (cm) - Lo
Humic substances (g/l.) Osmotic P/c Mn Mean
onc
pressure
HEBEEIHETRYRNES) 0.887 7.50 8.45 3030
Humic acid (After removal of alc. 3010
-soluble fraction) 1.714 14.87 8.33 2990
0.6376 5.69 8.92 2880
#H O& B 0.650 5.80 8.92 2830 2840
Humic acid 1.300 11.68 8.98 2810
1.950 17.31 8.88 2850
0.413 5.70 13.80 1830
0. .30 1241 080
X E B 519 6 5 2
] ] 0.620 8.32 13.42 1880 1940
Fulvic acid 0.778 9.93 12.76 1980
1.240 16.26 13.11 1930
Fxe FERNRARGHEHSTFR
Table 6 The Mn of humic acids from different origins
hRNE [ 8T R
.?.éﬁ b .}‘l‘i ’EE& Equiv. of ne- -—
ype Locality Humic acids lizati Mn
utralization ()(10')
| [
‘ BR 1 TR HiT R 127 36.0
B Peat 1 Zhanjiang, Guangdong Humic acid
Peat B 2 LF. %4 ik od 170 27.7
Peat 2 Haidian, Beijing Humic acid
kR 156 25.5
Humic acid
[k 4 181 27.7
=y ‘ (BREHEIEMRAERS)
’ . ’%tﬂ’xm .. Humic acid
L Black sotl | Shuangshan, Heilongjiang (After removal of alc.
; -soluble fraction)
Soil EHEHE 136 14.5
Fulvic acid
179 22.0
WA s
FELL1 Hainan Dac’). Guangdong Humic acid
Laterite 125 7.1
Fulvic acid
TR 1 R 280 9.85
.4 Compost | Humic acid
Compost R 2 T 261 ©6.20
Compost 2 Humic acid

RAAEZEIFOMILF LI, HRNERE TS EOBEROBS > FRERIT X
6o XEHEBNBNS TRITEIE 620—3600 2, 530k B EABE TR Ko
AERFOHAGREE, KR EEUTHESY: BR>TIU>SHE. B—IRPARRE
FERALLE, M Mn EXTEER,
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MAT —FNERBERK IS TEROKA TR StARERAMBRER, K5
RAMETFRANIERTER HEZPREYN. ANETERNER K PHENPE
TRERAUKRERRS TR

AERREET 1-3% o MNKBEHBEMES, AESBJHERREHUE L
KRR, RAAENE TILMARRERBERNESS T &, CMEsh%E 600—3600 [,
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THE DETERMINATION OF NUMBER-AVERAGE MOLECULAR
WEIGHT OF HUMIC ACIDS

Lu Chang-qing and Zhu Yan-wan

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

A cryoscopic method has been used for the determination of number-average mole-
cular weight of humic substances. Samples were dissolved in dilute alkali solution
and then the pH of the sample solution was adjusted to that of the equivalent point of
neutralization with the aid of cation exchange resin. Apparent molecular weight was
corrected by determining the concentration of Na* in the sample solution by means of
the sodium ion electrode.

The accuracy of this method is about 1-—3%. For water soluble humic substance,
it gave identical value as that obtained by Hansen and Schnitzers method. The M#n of
humie substances from different origins examined by this method ranged from 600 to
3600.



