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1 mol/L HCI 24 h , 1mol/L HCI + 10% HF
; 15 , 30 5d,
4 ; 2mol/L TFA, 100 N,
24 h, ; 4mol/L  6mol/L TFA , 6 mol/L HCI, 110
NZ 24 h'l ’ 3 1 1
4500 r/min, 30 min
22
221 CHN O Heraeus CHN-O-RAPD (Hanau, Gemany)
ElementarVario B (Hanau, Gemany)
222 3mg 100 mg KBr ,M 2100
(Irvine, CA) , 8 an*
223 - Pc 60 mg Amm  Kel-F
Z10, ,  Bruker DRX 400 9 “cNMR  Fc
100. 63 MHz, 8 0 kHz, 12s 1ms NMR
4000 10 000
224 Q0,,
. FelH, : ( ) Yc
3
31 NHC BC
1 , 0 336% 3 35%
(H PO4-H P06) (C01-C05 Cco8) ,
Q0 106% 2 171%, 25 6% 70 5%
(43% 69%)'" 4 14% 17 3%,
(11 244 71) %, Comelisen'” H/C O/C H/C O/
C , ( 1) ol/C
019 034 , [2] o/C
(0.53)
1 /
Table 1 Campositional characterization of the original, nonhydrolyzable carbons (NHC) and black carbons (BC) sanples
NHC sanple BC sanple
Original sample . . . ocC
- oc Aliphatic Armmatic NHC/OC BC/OC sy ©O/C HIC
sanple  Organic cabon(0C)—(ogy O/C HIC “loen aman (%) () %)
(%) (%)
co1 1 02 +0 079° 369" 019 081 486 50 4 354 15 3
co2 0 336 +Q 031 307 027 094 624 36 2 3L 4 915
co3 0. 618 +0 020 222 024 094 575 40 4 34 3 17. 3
co4 0 680 +Q 036 497 Q034 091 503 459 349 414
Co5 0 536 +Q 027 236 028 092 573 39 9 25 6 473
cos 0 568 +Q 017 344 019 09 605 36 8 45 4 nd®
HPO4 1 77 +Q 140 507 020 05 305 66 5 705 125 164 Q078 Q09
HPO5 3 35+0Q 177 523 024 08 541 44 2 64 8 10 3 173 013 012
HPO6 2 47 +0 047 558 017 056 334 63 8 55 3 16 2 341 012 009
a ) + (mean+ D) : ° (organic carbon (OC) in NHC sample) , © (not detectar
ble
32 ( NHC)

NHC Col C05 Co8 AYC - 390%0 - 422%0 - 431%o,
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6 mol/L HCI AYC (8l “c co1
C05 CO08 3840 4400 4530 ,
, (1)
A14C :fmAMCn +f;Al4Ca (1)
ch R(h=1-1) AYG, AYC,
Blait™” AYC, AYG, - 1000%0  +100%o (1),
45% 49%, 47% (8101
33 CPMAS’C N\MR
9 CPMAS’C NMR la
NMR o (93x10°° 165x10°°) (0 50 x
10°°) (50 x10°® 93 x
10°°) (160 x10°°® 220 x10°°%) ¥ ,
1a y ’
34
1b ) 2920 an"* C—H 2850an’’ C—H
TN O ; o 55 287
1600 an”* c=cC H Wpog A
. I J\” HP06
co » . ’ E%i\/»i\f“" A HPOS
1b (2920 an” " 2850 an" ") o sd e WP
(1600 an ") ;. =0/ S g
c=cC [13] Q‘S"”‘-w" ’ ".\‘\ 05—
o S Ny —
1b C=0 C=C é@,\wx\.l_,/; T\
C02 /™ N 0y
; Cocnl w\\w: ' (VJ
13 Nl N (Q'_/—A
CNMR 250 200 150 100 S0 0 4000 3000 2000 1000
S(X107%) viem ')
4 1 NHC CPMAS™C NMR (a)
(b)
(NHC) (BC) Fig 1 Crosspolarization/magic angle inning (CP/
, _ MAS) ®C nuclear magnetic reonance (NMR) ectra
' ' ' (a) and Fourier trandfom infrared pectra (FTIR) (b)
' of theNHC samples iolated from nine ssedmentsand ils
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Character ization of Condensd OrganicM atter n Soilsand Sedments

un Keé*?, Ran Yong'', Yang YU', Zeng Yong-Ping', Baoshan Xing’
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Chinese Acadany of Sciences Guangzhou 510640)
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Abstract The nonhydrolyzable carbons (NHC) and black carbons (BC) in three contaninated silsfrom the
urban area of Guangzhou and six sediments fram the Pearl River Delta and Estuary, China, were measured
upon treamentswith an HCI/HF/ trifluoroacetic acid method and a canbustion method at 375 , repectively.
The ilated NHC and BC fractionswere al® characterized using elementary analysis, radiocarbon accelerated
mass pectosopy (AMS) , lid state®C cross-polarization and magic angle $inning unclear magnetic reo-
nance pectosoopy (CPMAS’CNMR) , and Fourier trandomed infrared pectoscopy (FTIR). The results
showved that the NHC and BC acoounted for 25 6% - 70 5% and 4 14% - 17. 3%, repectively, of total or-
ganic carbon (OC) (the averageswere 4 42% and 11 2%, regectively) in the ils and sediments Both
NHC and BC had relatively lov O/C and H/C atmic ratios and minor oxygen-containing functional groups
Systamatic characterization of NHC showed that NHC is consisted of amixed surce possibly originated from
different themally matured bitumen or kerogens, aged terrigeneous organic matter cell, black carbon, high
plants such as lignin, and coal It isfeasible that condensed organic carbon can be sparated fran ils and
sdimentswith the hydrolysis procedure

Keywords Trifluoroacetic acid, nonhydmlyzable carbons, “*C nuclear magnetic resnance, Fourier trans

fomed infrared ectrosoopy, radiocarbon accelerated mass pectroscopy
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