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ReMs e N b R SH R AR K K B (B3E R KLE
5 IEMHBRCKRED. RERMNPHBE SR
FTRANMHHRET M ATEENER, UEF
EEMIBTOARFE, REMACHRRUZENHR, &K
IR X L= F BB BT W e AR 7 — € R H1 K WL
5 (CARNANEEFERERK K TABIKAESTRIE
B A3 B R R S p U AR ) B e i,
MATFRAasER7PEBRESEONE, Smisnubmmn
Bt EIR KL ER .

3 SR IR

3.1 #Hik

P HIEAYURY) o+ BERA T EER LRI,
AR SR KRBT 40 0 3 KRB Sk, s
ERET .

207 ik F B R BRI AR S S 45 1E
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L HF : 1 mol / L HCI &# F B HC1 &8k - ik &
#) Fe 1 Al RIS, MERE TR 12h RKEF,
BB B HCl £ B R B S 4w

(3) ARE B2 HEEZRBIK: &
I R ERAER, £60 CTFL5 15mL 0.1 mol
/L K,Cr,0;7 : 2 mol / L H,SO, HBKRN 60 h( R
LimPV ) . B RNE, AT ERHMRE,
BREGEBIEERIFN 50 mL B4R (L RED
WA 0.3 mg) .. HBAELA, HEHRBAD
PR 700~950 T2 Ik, Mk 2~3 h. &EF
BBPAHE, AEHAIENT T2 —RRFERK
B, MERARKEEMEASKE, M. 85
MELERRESPMA 1SmL EANEETK, B
BiR# 15min J5§, REHEHHNBEREEREH
W, B SmL 24 KKERELE 4~6 Ik, F
R BEEFERGHBEREBERHIRT.

D MERAYTREE: B TROAERER
FESAAN T AP B EER S, BRAE


http://www.cqvip.com

£ 000 http://www.cqvip.com|

84 WK 5 KB ¥ 2006 £

BEERUEHER HEHIBIHERLE 60 CTH 76600 CTHIE 1~2h, BUHBATERBZFTWH,
F, ATHRBPAH, REERESNEHRALE KRERHRANEERENSHE, HREENLZ
B AR RERRRERBEND PP, BRI RS E,

. | 3 1: 10 mol/L HF:1 mol/L HCl £
pean | OCTHT BE [ ke | contlOZR _  mms. sk, 126, BO
HAER . R WEE, 24h, BO e 10mol/L1E:1 molL 11C1 Xk

FEMRER. LR, 120, B
0.1 mol/l. K,Cr,0, : || 2 mol/1. H,SO,
EBRAENR, B0, BB

wtwagE | SEPPOOCT | mseame SCHRT | R GeEwd
BB WD | Trk. na. nr | HRER WD . AR ik

1 ReERREAHATERRNERETER

Fig. 1. Experimental procedure for the determination of black carbon in rock samples.

s - . B O(ETER 100%) iR BKE (ZEXE
4 ALFRALT L mhs EA 5 BHEM) fERAE, RRSHEY 0%, 5%. 10%.
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Table 1. Recovery experiment on standard samples
MEGBEE () BKE @ MERERAR () MRS TERER (%) TMATEEAE (o) KITEREHER G0 THEME (%)

0.0000 2.0030 2.0030 0.0000 0.0003 0.0150

0.0000 2.0016 2.0016 0.0000 ~ 0.0005 0.0250

0.0000 2.0027 2.0027 0.0000 -0.0002 -0.0010 P
0.0000 2.0055 2.0055 0.0000 0.0001 0.0049

0.0000 2.0017 2.0017 0.0000 0.0000 0.0000

0.0000 2.0034 2.0034 0.0000 -0.0001 -0.0049

0.1009 1.9039 2.0048 5.0329 0.0934 4.6588

0.1014 1.8920 1.9934 5.0868 0.0968 4.8560

0.0991 1.9050 2.0041 4.9449 0.0917 4.5756 93.2007
0.1020 1.9000 2.0020 5.0949 0.0942 4.7053

0.0999 1.9014 2.0013 4.9918 0.0942 4.7069

0.1010 1.9005 2.0015 5.0462 0.0929 4.6415

0.2007 1.7965 1.9972 10.0491 0.1884 9.4332

0.2039 1.7976 2.0015 10.1874 0.1955 9.7677

0.2029 1.7991 2.0020 10.1349 0.1947 9.2258 93.0096
0.2023 1.7979 2.0002 10.1140 0.1883 9.4141

0.2017 1.8002 2.0019 10.0754 0.1911 9.0464

0.2015 1.8011 2.0026 10.0619 0.1902 9.4977

0.2999 1.6987 1.9986 15.0055 0.2699 13.5045

0.3004 1.6999 2.0003 15.0177 0.2979 14.8928

0.3041 1.7018 2.0059 15.1603 0.2943 14.6717 94.2602
0.3002 1.6984 1.9986 15.0205 0.2786 13.9398

0.3012 1.6992 2.0004 15.0570 0.2803 - 14.0122

0.3014 1.7004 2.0018 15.0564 0.2825 14.1123

0.4031 1.5972 2.0003 20.1520 0.3796 18.9772

0.4011 1.6004 2.0015 20.0340 0.3642 18.1964

0.4015 1.5966 1.9981 20.0941 0.3670 18.3674 91.2803
0.4038 1.6000 2.0038 20.1517 0.3583 17.8810

0.4029 1.5997 2.0026 20.1188 0.3696 18.4560 !

0.4025 1.5993 2.0018 20.1069 0.3655 18.2586
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ERYEE Bor, AR R 91% ~94%Z
8], EHI\AIRIEKRERTHERZE 60 h HIiL gL
TS, FRLoTCEREEN. RNFEEN T,
Cr,0,2~+C+10H*——CO0, t +2Cr** +5H,0

4.2 BISpERUIREERE A

AT RBBESNA LR BESOUTEREWL
EREM P EEARETHENREEAEZPH KL
¥t AR5 ZNRP3-8, 7 60 CTHTT&, 84
FREFREL 6 NPATHE, 2 60 h k48403 120 h,
BITREBSIMEURKENE, TRERLE 2.
3 MK 4.

SFARBEMSROERT S, BHREHS
KT R AR K. Wolbach ZUSZE 50 Chn#t
%44, A 0.1 mol / L K,Cr,0 : 2 mol / L H,SO,

BHORITT A. B AKPITEMAER, 4REXLR
AT, B67h8kERLT 1330, ERFEKH
BB ERER 23.5%B/ME 19.5%, L% B +,
Mg 20.3% 2T 17.1%. Lim ZPE 55 Chn#h
FI&MT BRI RIBT TERER, Eh
50 h FA4LE] 105 h LS, P — MR BK S
JFERERK 61%/DF] 59.7%, TIAHRNEIEA, 5
— MR H 70.9%&EE] 67.7%, H Wolbach %
BISE K 25 RABHE I B . Bird ZPE 60°C In# i &4
TR RS E R RFTENELR, B 72hE
3 120 h, KREBFERER 73.9%%H 69.4% . H
WAL, 60 h SkEEEALE] 120 h, BSMEEALET
BRAKEBELLE GHXTT 60 h B E S BHEE) 7
T 2% ~17% 2z [a2E#24,

F 2 AIERBHA-XENRAETRESR

Table 2.  Loss ratio due to extra oxidation for artificial black carbon samples
RaomE RBEAR REARSE 2 BREFPHSE HAAR REAR ERARSYN  BRTHSE SXREABRKE (A-
Alg Alg A (%) A (%) B/g Blg B (%) B (%) B) /A (%)
0.5029 04505 89.580 4 0.5039 04225 83.846 0
0.503 5 0459 1 91.1817 0.503 5 04190 83.2175 )
0.503 1 04384 87.1397 87.875 7 0.503 2 04200 83.465 8 83.287 3 522
0.503 2 04339 86.228 1 0.5040 04220 83.7302
0.503 7 0.4433 88.008 7 0.5025 04177 83.1244
0.503 2 0428 3 85.1153 0.503 4 0414 5 02.340 1
H: AKh—RRAKRER, BATKRIEXRGR.
#3 AIRBERIAKURKETRER
Table 3. Loss ratio due to extra oxidation for artificial graphite samples
AALRER RBRER BRERSN  BRTHAR HLAR BRAR EBERARSY  EBRETHAR RAMARAE (A-
Alg Ag A (%) A (%) Blg Blg B (%) B (%) B) /A (%)
0.5021 0.456 3 90.878 3 0.5023 0.404 9 80.609 2
0.5030 04500 89.463 2 0.5030 04173 82.962 2
0.502 5 04520 89.950 2 892770 0.5020 04104 81.753 0 82.903 4 7.14
0.503 5 04434 88.063 6 0.5063 0427 4 844164
0.503 5 04499 89.354 5 0.5023 04180 83.2172
0.503 0 04424 87.9523 0.502 0 04240 84.462 2
T AR—RBEMATREGR, BH_RALKRER.
% 4 REERETHEAALAREXBRER
Table 4. Loss ratio due to extra oxidation for samples from the black rock series
Rramkas RERRA RRERSHA RBRTVHE HSLARB  RRAKB EBRARSNB  BRTEHY AR
Iz Iy (%) A /g Iz (%) &B %k#E (A—-B)
(%) (%) /A (%)
20034 0.1376 6.8683 2.0052 0.1124 56054
2.0025 0.1297 64769 2.0015 0.108 4 54159
2,002 8 0.126 2 6.3012 6.582 1 2.0043 0.1132 5.6479 5.5599 15.5
2.003.1 0.123 7 6.3551 20032 0.1130 56410
2.0024 0.1376 6.8718 20032 0.108 5 54163
2.003 4 0.132 6 6.618 7 2.002 6 0.1128 5.6327

H: AN—REALREE, BHZKRULLRER.
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HEZT, BEARMFEBRGAFTERKN
BHAEMBRE, XRENHEN T HREETRE
PHIEFPHURER, RETTRESHGEL, BER
4, ARHEEZBEEL: MATRK. AITHE4
URBERELWENBE, SBOLRABRKEMEN
BIK.

5 SMBMSE i ik 09 IR ST

ARELRFRRR AT 57ME LK
RETIHIE R R EE R KUK 15 ZNRP3-8, XA
A LR B K T ORI R KA & B BHMTIRE
.

BEEEEANRERBELELR, T
BRI IREANFIFIE 10%~20%, HE
R REIL 8.89% . AT HAMAHAMNS
BRLRRERDIREER, ELRIPHFRT

CSHRFSEE 60 CTRT TR, I 6 MEAT
G AT RS BIRE, BR4ITEBANELE

X FRHERE N 3.77% . XEREFBEHUT LM
EFEEHK: HF-HCl B RN LETE. FaH
L. HBIEERKERE.

ST B R ERE, X HF~HCI 4B e ik
BHA R RREDT T Wik. HF~HCI 4% %
ELTREIERARS, X—BPKRAIMERN 1.99%,
Ehr bR BN E N, BhRWERB HF—
HCl AEFHHESIRI, ELHFEREL. B
ISP Rk R EATFREIESIE.

R H#E, B HCI M HF—HCI 4B B85
PSS, B 0.1'mol / L K5Cr07 : 2 mol / L HySO4
S, FIATRRBEIERNE 6, X—RIPE
REOMETHFEEBER 3.11% . BAZKERS
fAEHREBEESIRN, TLShEGREL. BB
BrmikREETHRELESE.

*5 REERARAMRHF—HC $HABFITRRER
Table 5. Results of parallel experiment for HF-HCI single treated samples from the black rock series

ZHCQHOLAR

RBEHATR

ShB R P MK

g i (o) RERER A (2 WERB (2 ARBA (%) WREREE)  ANERERE (%)
2.0032 1.8939 0.1367 7.2179
2.0016 1.8924 0.1362 7.1972
2,0024 1.8937 0.1399 7.3877 0.1430 1.99
2,0021 1.8923 0.1368 7.2293
2.0029 1.8964 0.1327 6.9975
20018 1.8912 0.1330 7.0326

F 6 RESARRRHAMNKCRO, MLABFITRRER
Table 6. Results of parallel experiment for K,Cr,0, oxidation treated samples from the black rock series

FHRLAR (2 i;;: ;:;;f‘i? ﬁi’iﬁy‘ HEERATERSRBA (%) FEREE HHRERE (56
2.0045 0.7423 0.1404 18.9142
2.0038 0.7391 0.1331 18.0084
2.0027 0.7399 0.1380 18.6512
0.580799 3.1
2.0023 0.7249 0.1427 19.6855 }
2.0048 0.7169 0.1339 18.6776
2.0036 0.7232 0.1321 18.2660
6 25 MEAFERAHRELE. ERELEEBIELM

(1) AT X8 8 YT Y B e g 4T
Tot, FZERTREAERTERAONE. K
ERmAREIRE R 91%~94%, H ik 6% ~9% 1

ShEAL

) BHSM AL BBk EL B BE A R R B ART
FERRER, —BBE 2%~17%2Z0H. AL
REMALA BB ELBRRENFH 5.22%H
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7.14%, M BEEREREMATIMEALBRRE
15 155%, XTRERENREH T HEREERTES
&R e, RETTRBRE MR, RAERH,
FHEEAESHENL: TALER. ATREBZTR
BEESHEMBE, SBHEMRKBHANBK.

3) HATER MG REY, & EHHAX &
WMEMH 3.77%, TiHPRPLREZHNT BB
=, RAAFEAERRERBEMER. Bk
FHIRE BN : Elom=FE’A+E’s++E%, E HH

EaEBHMANRBRRENFZRBIRENTE
IR, RIBLRLE R, HF—HCl B RKRE N
1.99%, K,Cr,0; EALALE N 3.11%, BB FFREH
KENREMVE 0.5%~1%, FAKEERBRY
3.13%~3.83%, SEITLERERRELERBRNE
.

BT LR HER /MR E TR R AT 4,
AHENATRACEREAEMPRERSERNER
IR

MIRE. W LR, HF—HCI ME 80 408 LK

2 % X M
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DETERMINATION OF BLACK CARBON IN BLACK ROCK SERIES AND ERROR
ANALYSIS OF THE METHOD

LING Rong-xiang"?, LUO Tai-yi', ZHOU Ming-zhong'?

(1. Institution of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China; 2. Graduation School of the Chinese
Academy of Sciences, Beijing 100039, China)

Abstract

The basic concept, investigation status, research significance, the way of extraction of black carbon in sediments are summarized
in this paper. Dusty gabbro and microlite graphite were prepared as specimens in different proportions and measured for black carbon
in order to prove the reliability of the experiment method. The result shows the losses due to oxidation differ from one to another
after extra oxidation of different kinds of examples. The contents (general 6.5821%) of black carbon in rock samples from the black
rock series were chemically analyzed. After one-off ration procedure and experiment step by step, the gross relative deviation was
reduced to 3.77% for the whole experiment procedure, of which 1.99% accounts for HF-HCI single treatment and 3.11% for K,Cr,O,
oxidation. The experiment indicates the analysis method is feasible.

Key words: black rock series; black carbon; loss ratio due to oxidation
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