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Abstract: The combination of ultrafiltration, three-dimensional excitation/emission matrix (3DEEM) fluorescence spectroscopy and high-
performance size-exclusion chromatography ( HPSEC) was used to characterize the molecular weight distribution properties of different
fluorescence materials, further revealing the differences in the sources and components. Dissolved organic matter (DOM) from different lakes
fractionated by ultrafiltration with a nominal 1 000 molecular weight cut-off regenerated cellulose membrane, then 3DEEM spectrophotometry
and HPSEC were applied to investigate the characteristics of high molecular weight materials in retentate and low molecular weight materials in
permeate. The result indicated that the fulvic acid-like ( Ex/ Em~260 nm/450 nm of peak A and Ex/Em=~320 nm/439 nm of peak C) and
protein-like ( Ex/ Em=~275 nm/312 nm of peak B and Ex/Em ~ 220 nm/308 nm of peak D) fluorophores in permeate were detected after
ultrafiltration which is covered by high absorbing peak of humic-like ( Ex/ Em =360 nm/462 nm of peak E) fluorescence fluorophores in the
original Shennongjia bog water, Hubei province. They permeated the membrane because of their low molecular weight distribution properties.
The content of autochthonous protein-like ( Ex/ Em==280 nm/334 nm of peak B and Ex/ Em==225 nm/328 nm of peak D) component was too
low to be measured by high-sensitivity fluorescence spectrophotometer in the original water of Lake Hongfeng, Guizhou province. But they can
be concentrated attribute to their high molecular weight distribution properties. The 3DEEM fluorescence spectroscopy of retentate exhibited
evident protein-like fluorophores. Moreover, there had obviously difference in molecular weight between different sources of fulvic acid-like and
protein-like components. It has been shown that the molecular weight distribution of autochthonous protein-like matter in Hongfeng lake is larger
than allochthonous protein-like matter in Aha lake; Guizhou province. One was retained by membrane and another was permeated. Therefore,

these techniques together will offer direct and convenient qualitative information about DOM in lake waters.
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Fig.1 Apparatus of ultrafiltration unit
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Table 1 ~ General characteristics of DOM in different samples

s s NV} N
FE il i 5 SNJ HY AH HF
pH 5.80 6.20 7.30 8.15
LS4 /pS e om ™! 64 140 220 250
Assy 1.188 0.371 0.034 0.048
DOC/mg*L~! 17.45 4.98 2.2 3.3
SUVAysy/Le(memg) =" 13.25 7.45 1.54 1.45
CF 3.2 30 110 112
M, 4471 2541 1574 1531
M, 5062 3348 2110 2029
HMW/ % 90.8 83.6 10.3 8.0
LMW/ % 4.5 17.4 90 90.7
DOC [/ % 95.3 101.0 100.3 98.7
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Fig.2 Molecular weight distributions of samples
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Fig.3 3DEEM of DOM in different samples
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Table 2 Fluorescence properties of samples

- Fe'm HIRUOLIE A F'm WIRVEL% C FEEAY4 B FHEAYOE% D R
Ex/nm Em/nm 58/%/ab Ex/om Em/nm 58J%/ab Ex/om Em/nm 58J%/atb Ex/nm  Em/nm 5% /ab o '
SNJ 2 — — — J— J— J— J— J— J— J— J— J— — —
SNJ-P 260 450 218.3 320 439 209.4 275 312 235.5 220 308 132.4 1.04 0.56 1.23
SNJ-C — — — — — — — - — - - — — — —
HY 265 438 839.2 335 430 1125 — — — — — — 0.75 — 1.55
HY-P 265 428 278.2 315 408 332.8 — — — — — — 0.84 — 1.56
HY-C" 265 442 116.2 320 436 116.3 - - - - - - 1.0 - 1.39

AH 245 436 138.5 295 417 93.7 280

AH-P 240 412 67.0 300 404 50.88 275
AH-C 240 428 272.8 310 436 175.3 280
HF 240 392 259.6 310 402 154.9 -
HF-P 240 402 286.5 310 402 169.2 -
HF-C 270 452 539.9 305 436 484.8 280

148.1 1.48 1.46 1.37
338 55.1 225 344 82.0 1.32 1.49 1.43
334 272.4 225 340 302.1 1.56 .11 1.29

- - - — - 1.68 — 1.34
— - - - - 1.68 - 1.32
334 867.7 225 328 524.1 1.11 0.60 1.18

DHY-C AR 40 55 WE 4R 2 —"RARAEE %A

HF-C FF i R B H RO IE R rey ) M 0.6 /2
A5 T AH RS RER I PCEN 1y > 1.4, BETIE
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