+ 1% (Soils), 2010, 42 (3): 329497~501

+ 358 o A 5 U K 7 5 O LLSER 5

IO, FER, BEER, RXH
(RO RRL TR RS R, B 450002)

% ZE. RHEFR GBIT 17137-1997 Fl GB/T 17141-1997 & ¥ W5 F 7572 Rl H,.S04~HNOs-HF . HNO3;—HF-HCIO, %% 1
HERE AL EAT I MR ALEE,  HiE T HNOs~HF-HCIO, W AL PR R I ULAT S0k, FRIZ Y KBRS A3 e 6 BEVE T A b BB (CD
M. 45 RN s Cr e iy 3 Fhfiihb B kIR i 45 RAFTEWT 22 5%, 035 1¥) HNOs—HF-HCIO, AL T SR R A 7
B, FINEHMEER (3~4h) Higd, KKHRL T SSIRm) ;A R B m (BARES PR 0.04 mo/LD . HERMRE & RN i3
ZEME 1.3% ~ 5.0%). AR (94.6% ~ 108.7%), ¥ BELf ARThrUEMmZE /N T 5.7%), JEAHAHE (K113 Crisf#rik,

A W P A M PR A 9T R R
B3 e o Y =
PESES: X132

B (Cr) 2 HRFFEAAENESE TR, 15
W Cr G E NS — Mk 1~ 300 mg/kg, K28 H1ES
Cr Jj 25 ~ 85 mg/kg. AN+HE5 23] Crisys, Hi
PR B . gl AR BPYSEATL
TV B AR SRBEEAR FH BT T v A Ay AR L %
WoR RN AR S . B Cr &k gy, ooxf
NRFE SRR E S, L2 REUE. MY
R Cr & 5 R Cr it B — 2 iIAH G
A g AR AR P A B AR AR S RS (1 A
oy, HR AR5 AR BB DG, RibEE 4
GrR R, T IETE G JE S Yl 2 o H g R )
AR, T RBICAFAO, R 5 R
G, b RHE Cr I o

g Cr (e 7R %, R KRR TR
WOEHEL . R Bk SRS R G
iy X-BHERTO AR ES P A is ks, HurHE
Fr GBIT 17137-1997 K H 1R A KH¢ -1 W o' 1%
o FESEBRMTR, Z 5k R Cr i H = AR
Wral RAWMACIRG, W18 2307 5 07 VR (R0 il Ak R S AN 2%
Gk SR e - SR A T i U B
TR ES RS R E IR, E AR IR T
bR SR K R i, B R 2 R IR ¢
S AR IR SRR R R A TR R A,
SERIOYERI R — 2 W . AR TTIEAES 24T S0k

B HRR JIEE T IROBIE

LR b, 106 AN [R] ARV R i 75X, 9k HNOs-HF-
HCIO,, Vi fif FilAb 21 - 358 f5 Il 52 4 rh & Cr (35 4,
BB S e S R AR TR AT

1 #MR57F%E

1.1 RBe st
L1 RBEE CRIDRRR AR %, Rt
B s, AR P R D G 3R AR E R
JEH, EMmt R, BT Cr #4846 Cr07%
SRIG TR N B IR PE S - LKk IR, 8K IG
Ml &, JERC Cr BRI, FEXF Cr XL BT &
SRR 1 2% 359.3 nm P2 AR BRI AR I
FEME AT, W Cr WOL & .
1.1.2 RERAF] HHER-CHNOg) . SR (HF),
B CHCIO O 5B CHC,  4i4k4% CNH,Cl (Cr
FEARSGHFD , BT AR al, S5 K o 2<
%?ﬂ(o:—
Cr bRUEV: 1.000 mg/ml, [ S ARAED T Lo+
T IEARUERE e R R R A B b R AY A
AT AL AR BT GSS-1, GSS-3, GSS-4.

PRI £/ (1969—), %, WM, mge 20, A Lty

1.1.3  SEEANES B TAE& A BEIRAL 2% Z-5000
RYEFIRr Yee v C(HAHNLAT]D, Cr 250
WkT-, S R4EH., i 2 (4 >=99.5%), %5

PEF TR /AN (1969—), Z, WEMIA, mgeREN, FEME LIRS EAHE) ™ LIE. E-mail: wxIxx69@sina.com m
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ORI TAE AT R Z-5000 g i ryll 2
Cr IbsEZRAT A 1.

F1 OMUEIESH
Table 1 Work conditions of the instrument
TiH Z AR i H F A
FTHER (mAD 9 PRI EE (mm) 75
W (nm) 359.3 BB B (Limin) 2.8
Pest (nm) 1.3 PR ()W (Lmin) 15
1.2 MEFHZE
1.2.1  FERTIACBE R b il ARy R FH Bk I

HNO3—HF- HCIO, W fift 4 RIEATHE AR . FKEX 0.200
0g~0.3000 g it 100 H ) H3gEREs, & T 50 ml MY
SO, H 2 ~ 3K, —EIA 10 ml
HNO;, 4 T3/ HNOs 5K, hnig, #EdR CF
MU B R 22 1), AR5 118 XU Py 1) r b i
IR, IEESHIE 80°C A, B ki,
UHANRZ, E R EAMINE E HNOs, In#vifid %
TR AT = AR ik 1o R N 5 2 ml
~3ml i, BURHHRN, B, A 5ml i HF, s
Tk 10 mine HURAHY, ARG 70 I HCIO, 2 mli
(RO L ml, PRI TENEIRR R 10 ~ 15 min), FF4f
THEIFARHFRE 150°C ~200°C, hnss rhingh 1 h 245,
FEREER Si, 28RN AW ERHIR . PO A 0 T i
L ml ) HCIO,, FHRZER BRGHIR, Tl K A
@, AL, A3 ml HCL (1+1), AR nl s rkvk
#, AR A 50 ml AR, A 5 ml 10% NH,CI
WL WGBS, Frlle RIS A

SR EA Y

1.2.23  TAEMZE AT

I 2 Cr AR, 4
SIHC IR 0.004 0.20, 0.40. 0.60. 0.80. 1.20. 1.60.

2.00 mg/L Cr b TAERW, F25250 77 v:005E , R
PR KA R e R y=79.976 x + 0.059 2, #H
KAHA 0,995 1. KR4 4F ) ZebE, Bk 0.60 mg/L
S, RIS Eh £k FE R y = 81.801x + 0.017 5 (4]
1, AHXFRHECH 0.999 5,

25
y = 81.801x +0.017 5(0D)
- 20
>
E 15 |
ez
¥ 10 |
2 o5 |
0.0t
-0.001 0.004 0.009 0.014 0.019 0.024 0.029
A (OD)
WLTGIE

1 Cr frAEfZ

Fig. 1 Standard curve of chromium

1.3 HuRAE
RIS H K] Excel 2003 F11 SAS A HEH TS84T o

2 HR59H

R EIHBR R XN E L RS20
B3 AN HIEARUAERE L, S PATIREL 3 4, 43 ]
H,S0,~HNOs-HF it {4 R HNO;-HF-HCIO, iH4fi#
1R 21 HOHE ) HNOg—HF-HCIO, W iR A o B i AT
TRALEE, ESEEe4 0 T illE b Cr & i, HllE
g WL AR R U 22 LK 2.

2.1

F2 AEHBMARN CriEEREM (n=3)

Table 2 Effects of different

digestion systems on measurement

FE LRUFAE THAR R )57 e gh % (mglkg) BIE AEO BRI MR 2 AR5 22
(mg/kg) I il I (mg/kg) (%) (%)
GSS-1 62+4 ® 52.12 50.92 49.75 509b B 2.3 17.9
® 54.66 53.00 56.77 54.8bAB 34 116
® 64.67 61.24 57.68 61.2aA 5.7 13
GSS-3 32+4 ® 23.01 19.58 21.35 213¢B 8.0 334
® 27.32 25.54 25.60 26.2bA 39 18.1
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® 32.24 29.07 29.79 30.4aA 5.4 5.0
GSS-4 370 £ 16 ® 262.24 262.99 263.16 262.8b B 0.2 29.0
@) 351.93 347.21 359.32 352.8aA 1.7 4.6
® 355.80 357.10 364.20 359.0aA 1.3 3.0

e P OHS04——HNOs—HF Wik @HNOs—HF—HCIO, Wifi#i:: @ikt HNOs—HF—HCIO, Wil o

R 2 i RAATG T, SRR 3 R
(R0 5 45 RAFAE I B 28 5, ARAS [R) 7 vEm T AN [k 8
PIFRAE, e 45 R 22 5 AN K. o, H,SO,-
HNO;—HF &2 5 HNO3;—HF-HCIO, W fift 2% bk Ji
PRFEIINE 45 R 22 AR, & SR EEARFE
W5E 25 H 1) 22 5 0 2 s HoSO,~HNOg—HF Wik 5k
T HNOg—HF— HCIO W il v R AN [F] 94 BE AR I i 25
I 2 S IE M R 3 /KT HNOs~HF-HCIO, T fiftik 5
M) HNOs—HF—-HCIO, T VAR o AR FEFRIE I
D 25 AR 28 e 2, 0 i R BE A FR 0 o 5 AL i) 22
ENTE R

MF 2 i %0, H,SO4,~ HNOs— HF JififA R %)
S T ARIR P R S R s R ] B ARG,
PRUEE e 22K, AN IR 2208 17.9% ~ 33.4%; 1M
HNO3-HF-HCIO, ¥ fift 4 F I 5k 54, Wl 5 1) 45 1
FEAEARAUEA, S ARAE(E AR R ZE7E 4.6% ~ 18.1% 2

], X5 EEBENZ KBS e 58, Had
HERE S R Cr S ERUKES, HNOs-HF-HCIO, M fif 4
FII5E 4 R S ORI 2, SRR ARG 1R
261K 11.6% ~ 18.1%. XA MR R AT —w il s,
FLR Cr S I e 45 5 5 AN [F) IR B Am R b HE A 1) AH
X[ ZE N 1.3% ~ 5.0%, SEsMEEMTTAFEEE &, K
I AR S TSt 5 ) HNOs—HF-HCIO, T4 44 Z 3t
1743 Cr (B sE
2.2 FHEMEHR

KA T7 56 25 U WORAT 11 GELPATINE
IV AR 22 . 3 ARIARE R 25, 78 B IRfiE
W Cr (RIS HE BRI 4% L = 3S 115 (95% B
K, Bz Cr e BSH Bl 0.04 mg/L. 4 FE
o gl an v 2,

X Ck+ [T TTITIT T T m e -LCk
X X3 [TT /=TT T T T T T T T T T T UCL
HIN VNN
@ i
££X
TV .
X X e e e e e e e e e e e — s
X X 25 e e LWL
-3S
0 2 4 6 8 10 12 14 16 18 20 22 24

TR S

I 2[R 1] = mesiE

Fig.2 Control chart of the blank value

2.3 EMERK

2.3.1—  FRUAEY) IR S 5 A AR UHERE 5
GSS1, GSS3 fll GSS4, &-FAT#x 3 43, HI Stk ¥ HNO5-
HF- HCIO, W Vi ATl E , R IFK 2. K 2 Hiif
AT, AZJTR R Cr B i (10 45 J 5 bR B R A 5
FEAE 1.3% ~5.0% 8], 75 u i iR 2= u N,

2k RUER

2.3.2 RS AEAREIRES T I
Cr bRUEAR,  WEAT PR [ SRS, IR ik (R HEAf
B, MRS R AR 3. R 3 i Edi T &, s Cr [l
HRAE 94.6% ~ 108.7% 2 [A], HPATINE 45 R A% A
HEMZEAE 1.7% ~ 6.6% 0], et Ja g s i v B ik
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RS EER

3 MELRFEWE (n=3)
Table 3 Measured results and recovery rates of the samples

2.4 FREEKR
HPE 2 A HIRE A, RHER AR AR B
TR B (R TR P A B S YT 7 I, 3

FERAIRAE ke bR ElE RSD
(mglkg) (mglkg)  (mglkg) (%) (%> TP RE. RS HNO3-HF-HCIO, Ji fif
111.98 25 136.62 9.6 43 TS 6 YsE LA Cr Sk,
333 14755 106.8 6.6 St/ = LS S
50 166.31 108.7 17
75 190.54 104.8 3.9
F4 HENBEERR
Table 4  Accuracy test of the method

i MWELER (mglkg)

1 2 3 5 6 RSD (%) Bt 2=
T 121.68 120.27 117.29 117.43 106.46 112.05 4.9 5.7
T2 79.34 73.45 75.22 75.94 78.85 67.51 5.7 43

Pl g, DA S AT AR 22 0 6.7%, Ui W] et
JE TR ATIRDF, BAT B R AR % .

3 Wi

(1)——4F H,SO,HNOs-HF Wfi#iAzs, mT
H,SO, 1935k 5% i J ok 317°ClY, o Js I g
H2SO0, 7/ E 1K) SO 58 4L L L A5 R MESY . 374 it s F
Iy, S s Cr AERRE s WAl EE R S AR, A
REALAALE T LI W00 Th 1Y) Cr e 4. DRI, #8
MR, PR R, FERK (49 8~10
h), 5E 25 R A% .

(2) #EHHE HNOs-HF-HCIO, Wik &b,
HNO; 7 Ab BT e 24N HNOg, 340 T L3 L
(A AT IR, A - S b A LA I A 23 SR AT
NI AT LG 4648 T HE . HCIO, FRI RIS ], ek ik
FES AR I TR AT 3 ~ 4 hy 5 R Sk i 7772
(R FHA P s 18] (5~ 6 h) &2 H,SO,~HNO3-HF i
VR PRAL B T TE] (8 h DAL AHEL, KKHH T
fIRI BT R], RIS R B B

(3) 7ESHE HNOs—HF-HCIO, Wifi ik & rh,
fiEpd ey (2938 230°C LA ) I, Cr 45 HCIO, &
R A GRS R A, Bl Cr HUREY Mk HCIO,
I B 2R A B N, 388 T Jon 25 15 1) R s 4
T AL, B T N RN ZARR S, DU D Cr
A5, HK HCIO, Sk - e ik 1 BE . AT
D5 45 FE TR HER 2

4 25t

(1) 3L Cr s i) 3 b Fiab #1725 0 i 4

BAAMEY B Z 5%, HSOHNOsHF i figt % 5
HNOs~HF——HCIO, ¥ 720 H il FERRAE 10 5 25 5L 11
ZERAEE, WK SR EERRE I e 25 5 00 2= S A%
W3; H,SO,~—HNOs-HF JHfifik et (1) HNOg-HF-
HCIO, T V200 AN [ FERRFE I 5 &5 S0 2 S 3538 i
5 2Z 7K. HNOs—HF-HCIO, 14 fi# i 5 stk it HNOs-
HF-HCIO, M fif 060 L AR FERRFE (100 52 &5 L 1) 22 5
B, W EIRERFERIE &R E R A RE . L
U HNOs—HF-HCIO, W VA T+ s [ A5 7 1%,
H,SO,~HNOs—HF I i 1R 5 485 S B S8 4 R A Db
(SPRE RIS i TR

(2) I HNOs—HF-HCIO, W itk 2 i i+
HERESL, W (3~ 4 h) Hogd, KA#HHET
SIS ] s Ty HoAZ O R R (B R 0.04
mg/L) HERRE = (RO ZE7E 1.3% ~ 5.0%) JlAw[H]
WK (94.6% ~ 108.7%), % BEUf RIS bRvfEfh 25
/NFB5.7%), SEELHE I3 Cr g ik, TN
ARG TR SRR .
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Comparing Study on Method to Determine Total Chromium in Soil

WANG Xiao-lin, LUAN Gui-yun, GUAN Ze-min,-— YUAN Tian-you

(Fertilizer Inspection Center, Ministry of Agriculture, Zhengzhou 450002, China)

Abstract: In this paper, two kinds of methods, i.e., H,SO,-HNO;z-HF and HNOz;-HF-HCIO,, regulated in the National Standard
GB/T17137-1997 and GB/T17141-1997, were used to digest soil samples, and then HNO;-HF-HCIO, was selected and improved to determine the
total concentration of chromium by using flame atomic absorption spectrometry. The results showed obvious differences in the measured results
between the three kinds of pretreatment methods, among of which, the improved HNO;-HF-HCIO, method was best, it digests fast (3 — 4 h) and fully,
reduces the test time greatly; it is of high sensitivity (the lowest detection limit was 0.04 mg/L), high accuracy (the relative error was 1.3% - 5.0% ),
high the recovery of standard addition (94.6% — 108.7%) and good precision (the relative standard deviation was less than 5.7%), thus it is worth
being applied to the detection of agricultural environmental samples of soil quality.

Key words: Soil sample, Total chromium, Digestion system, Flame atomic absorption
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