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The Solid direct Injection Graphite Furnace Atomic Absorption
Determination of Cadmium in the Soil
XU Zi-you, et al.
(Beijing Municipal Environmental Monitoring Centre, Beijng 100048, China)

Abstract: The solid direct injection for graphite furnace atomic absorption has been rapid developed in the field of a-
nalysis techniques recently, which replaced the burdensome pre-treatment of the solid samples to avoid sample con-
tamination and loss, and also to protect the health of the operating personnel . In this paper, we use Jena, Germany
ZEEnit 650P solid direct injection graphite furnace atomic absorption spectrometer, combined with the persistent
chemical modifier measuring Cd elements in the environment of soil samples, the results show that the method detec-

tion limit: 0.00266ng, the (quantitative) determination of the lower limit: 0.00887ng, accuracy << 0. 05, preci-

sions<< 10 %, which are meet the requirements of environmental soil test method .

Keywords: Solid Sample Injection; GFAAS; Cadmium in the Soil
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e ek AL B G B S A, R IR CSCIRY P A
BHELHAFROEEF (AE3 MHAREKREGETT
R, RIS KL HEE, FSECLRE (LA
2) . HOK A B RE ST AL B R OB H R Y 10 YRER
5 WALFE, 45K T AbEREA] . 28t R A Ak A ok A
Ir A B3 A A BRRE S AP AR 2 2B R - RE S e 55 9
M T 4 8 T4
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0.04
003

0.02]

Abs

001]___

0.00]
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2.2 EEREKEERE

VER+ HEAR AR EY R (ESS-1), H A Cd %
BE: 0.083%0.011mg/kg, KA EERFILEE, &
AR IRAL IR BE 5 R (300 ~800°C), MM 3 AT LLE
300~700°CIKfLIRE A R FF-EM B, WtE
(EAREA K, T 800°C LA JE H BL M & i 45 4, WROC
HEHLKT M, MM, RATLES 500°C 7 b H 4K 1k
i BE

R6 RERLEBE

A1 8 PO AL R/ °C ) E CA)
300 0.1097
400 0.1132
500 0.1246
600 0.1136
700 0.1100
800 0.0897
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IRALAR B
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2.3 EFBRERTURE

{# A Cd ¥ K 0. 08340. 011mg/kg Y 4 FEEF5E
HEYWFE (ESS-1), RAEEKKLRE, BERTH
EEH R (1000~1600°C), ME 4 7 LAE HIEF 4
R 5 KL iR B # t F IR AR R, AL 1000 ~
1300°CJLFEH 4 EFH, B3k 1300°C ¥ AR T B
BrEt, R, FRATHERE R E A 1300°CHE R B AER T
A 6B .

k7 BRERTFHERE
£ By T By T
W% 36 (A) % Y6 HE (A
fL i HE /°C i ik % /°C
1000 0. 0029 1400 0. 1144
1100 0. 0703 1500 0. 1036
1200 0. 1280 1600 0. 1006
1300 0. 1398
0.15
]
2 0.1
2 0.05

FHEHSS

JRF AR
M4 BRI B

2.4 WHRM GER) METR

FAZzEABERAESHER 11K AUTL
R H AR R FIE TR (R 8.,

__ 3SDChx HEfR 22)
ﬁﬁmal”%ﬁ&m&mﬂ$> @)

_ 10SDGRME )
Wi FR(OML = e e i )

RS (LR WHRENETR

25 ELRE Wz ¥ HE CAD % H R B (A)
1 0. 002585 9 0.001362
2 0.001243 10 0. 000772
3 0. 000917 11 0. 000455
4 0. 001366 - {E (ND 0. 001059
5 —0.00138 || #RifEw 2 (SD) 0. 00098
6 0. 001705 ¥ it BR (DL) 0. 00266 (ng)
7 0.001173 || #il & FRR(DML) 0.00887(ng)
8 0.001454

2.5 BEMENETE

R (2 E LT FeR o0 2R A TR B AR
MEHER, T LEXN LS, FEN
WEREAMEEE A FRBENEL R, TRIEN:
HHANEREIELEREY R (GBW), G4t
YR E 12 3, 4Bl IR RA R AlgC f RSD
(%), HAERHERPRMEZEK.

R TNRREBOVAERESHEE

TR ol E

AlgC(GBW) = | 1g T, —1gC, |

KBR35IN <0.1
B 3 f5 0L <0.05
>1% <0. 04

RSD(GBW) =

17
10
8

e G4 GBW bRl 9 A9 8yl B Co 1 GBW bR 4 i i U Bt 05 C. % GBW $RiE¥ FR AR ME S n HXF 41~ GBW
B HE 40 9 0 B K

R0 IWMREERITERESHER

o GSBZ50011-88(ESS-1) GBWO07426 (GSS-12) GBWO07430(GSS-16) GBWO07404(GSS-4)
e /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)
C, 0.0896 0. 1354 0. 2775 0. 3051
C; 0.0740 0.1352 0. 2580 0. 3371
C 0.07136 0.1313 0. 2398 0.3271
C, 0.07191 0. 1400 0. 2694 0. 3531
Cs 0. 07917 0.1348 0. 2780 0. 3383
Cs 0.07783 0.1401 0. 2681 0. 3437
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6
gk
GSBZ50011-88(ESS-1) GBW07426(GSS-12) GBW07430(GSS-16) GBWO07404(GSS-4)
i /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)
C; 0. 08086 0. 1461 0.2471 0. 3462
Cs 0.07194 0.1474 0.2613 0.3218
Cy 0. 07502 0.1479 0. 2657 0. 3090
Cio 0. 07564 0.1432 0. 2485 0.3375
Cn 0.07511 0.1488 0. 2484 0.3513
Ciz 0. 07954 0.1387 0. 2592 0. 3515
C, 0.0768 0. 1407 0. 2596 0.3351
C, 0.083+0.011 0. 150+0. 02 0. 250+0. 02 0.350+0. 06
e (Algd) —0. 03<C0. 05 —0. 03<C0. 05 0. 02<C0. 05 —0. 02<C0. 05
i@ (RSD) /% 9. 9<10 7. 610 6. 5<10 6. 4<<10

MR 10 WIS [ e BE H) 1 SR ol B L 2 12
U RE A4 R o FOMER L B0 R R 8 P i FR 3 %
PLE<0.05, M#HE<10 MER,
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LIRS T (RS WIEW T, EREBEERA
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WPOR R B B RS () ATADFEMI AL, + R
an I8 KT BFF B R AT R R B S T O A R B
an B 75 Qe MR e R L PR T HR RN B ORG fe
(b) b BTl B2 TR HE /DN, [ A e il 28 v 2
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WE. HFEHEYA EREN O EEEHIERZ —. XS T SRR ADKIRIUE , FZREE ST AT AL 2,
HEER ARSI EER BN SR, SRIEVRESILCEESRBES MU EILS S, RBRKH
BEELMESTERBANNKE, BARKES. MEETORER. DUKRBR Dyl 2% /K RIE LB
BT, HHEEREISEE, MORERER 0.45%~2.5%, HXEER0.54%~3.3%. HWHG
FHERHR R 0. 19,g By WA, B, (LRSS, RMERERN 0.01~0. 16mg/ke, X Fr HE R 2= H
1. 8% ~3. 0% ; SCBR A HERE S NER B W 2k 89. 5% ~95. 3%, MERNE RIE®ENAS RRMEIEER, 4RSS AW
B, [T R A A VLR G AR E T KRR, LIRS AREE AR G R, bk & Ay I e BRIk
T BT T R R

k@ MshiEsh: L8 KEBEG EAR: HTEHR

The Method Study of the Determination of Volatile Phenol in
Soil Using Flow Injection Analysis Instrument
MA lin
(Beijing Municipal Environmental Monitoring Center, Beijing 100048, China)

Abstract; Volatile phenol is one of the important control index of the current soil monitoring. This paper has dis-
cussed that the soil samples after water extraction was pretreated with the distillation method, the content of volatile
phenol of the distillation liquid was determined using flow injection analysis instrument. The results have proved that
the samples after pretreatment was the organic combinaed with the flow injection analyzer, can greatly improved the
inspect efficiency of the samples of volatile phenol in soil, and has a characteristics of a high sensitivity and a good ac-
curacy. Based on the water quality detection, the standard sample of the water quality volatile phenol was choosed and
tested, calculated the accuracy and precision, the relative standard deviation were 0. 45% ~2. 5%, the relative error
were 0. 54 % ~3. 3%. The limit of detection of the method was 0. 19ug Volatile. Testing the high, medium and low
actual soil samples, the standard deviation were; from 0.01 to 0. 16mg/kg, the relative standard deviation were:
1.8%-3.0% , the recovery of the actual soil samples were 89. 5% ~95. 3%, the accuracy and precision were in line
with the quality assurance requirements, the result is satisfactory. At the same time the method that need not organic
reagents is developing towards the direction of green environmental protection, it has provided a new method and
thinking for the determination of volatile phenol in soil.

Keywords: Flow injection analysis; Soil; Water extracted; Volatile phenol; The method study
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THRPERR FEORETHRE. AL, #5
FATA s HBKHEA P R KRBT, 15
RAHE, TFHAERKNKRED G TEHF =4 F
TR BTG R LR ERAE Y W AL . B
AAT W W B AR T IR 3 o % A Y A M R R

T FAAY R, WEdBPERTR, &
BRI M, EHERTE . R, EREERBERE
R G R MER M. LR R e TR
9 ) R0 J2 G0 AT AT FF KO AL 2R, B 9 R B A 4
A O PRI SR MR AT, RAEIL R B9 I 45
B IE B M SR R IR AE P S BN
B RUTE 230 °C LAF BB Bl K 28 < Rl B 28t i B 2k & 1
AR E R e R A, KRR R
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5 B R —— 5+ — K 4 R M 2 R 3T £ 1 SR

A, [ bR 420 5 22 8 Ik vk 43 Ot Ok BE ik 2 H A E
P o0 3 SR B PR OfE O 0k . I PR bR o 1k 2 R A
M AR NS, KB RAA R A RERE.
PR, WA RNMREY . Bh TEE. F
B RN, AR K, KAMARLHTE AL,
A0 R K. B o XE DA R BR BT A BT D AE b Kt
B A O W &E . L AR FE 43 6Ok B K ) 2 A B
EFF R IES A (FIA) iR, % % B
FAFE=@P LR, KFENER. 28, B
o K &8 & “FELR” T, BA T E R,
MERRE RS R . WU RSB B, R A A
R, SR RANRES, LHEEXN T A&
MRS ER T BN

SCEBFE T R S 2K R U B AR Ik AT
AT ALHE . 48 MR B A AT OO E R R B
M & ik, 45 R OE B RE L RT AL 3 S 50 Bh I S A b
WHBENGE, RS L BEHELRPER
MRl mEE, BARBER. BEETHRES.
A K B R B R W O BE R, E K PR IE R B AR o
B S EAT R W . T B oE R RE ROORE R, AR ME R 2
N 0.60~0.93ug/L, A X 45 HEfR 2 K 0.45% ~
2.5 %, MXIRZER0.54% ~3.3% ., LR
HEAHER 0. 19,g By W E. . KEFR LW
FE G, PRUER 2K 0.01~0. 16mg/kg, 1 X %
2z R 1.8% ~3.0%, SLBR -+ HERE & Ax [ f &
K 89.5%~95.3%, WHELAMEEHFARE
RIEESR, SRS AWE. AN FxmELRE
PLRA =P R EA R mRE, Lt
HEMANKE EE, %R B E R it
TR kR R

1 Jrik

TR S TR S O RO A S48 3 R
W, SHMRES. EREE. QX ERBYE IR
Y TREF®R (PH=10.0£0.2) ArF%H . HEL
MMM AL, ERYS - BHTEMMI N, &
I AR AEY) . 7E 500nm AL L et . R 1
HERE i PRI | AR R . R AR AL Bk R
B PR R M A R

2 RS
2.1 (8

SR AREAY Uk A £ E Lachat 2 #
Quickchem8000 & i zh e 5 43 A7 AN 25 .

2.2 K

2 S8 B Ak S E AR K T B K, BT BECH T A
.

2.2.1 IREEBERAAN

2UEALRER: SBMAEHER: (1+3) MR
WG 0 LY AR IE AR 1020 B AR AW 204
o TR S A -

2.2.2  shE SRR

@ ZBRAA: 10X BERIF R .

@ 4-EEZEHEMMBEH . 0.64g/L,

Q@ BFWALH AWM. £ 1L WAEREE, H®
2.0g BMALER, 3. 1g MR M 3. 75g FMAL# F 800mL
ke, EANA 47mL 1mol/L NaOH %k, #¥ pH=
10.3, WREEZIBE, RS,

@ MbRMERE A IE W : 500mg/L,

© MPRAEM W : 200, 0pg/L.

3 LRIk
3.1 HBHFLE

(1) FRER 30.0g MMt -5 ORI FERET
250mL HEHE M. A 15. 0omL2% &L KB,
®o. FNARR -/ E/FE JEFRD MERLS
K,

(2) FHEE M S A 80mL LWk, 5mL5% &
S E W, EAEEAIRG A LR 20min, # Lk +
SR M R AT B, TG T 2 U K e o T R B U
Wk 3 K.

(3) HIEWB A 500mL EBHES, H 1+3)
TRERIS WA 1T pH<<4 (LA A8 NIERA ., ikl
W AL A . A SmL 10 % i B 41 1% % .
I G B G By 268k 2 SR BUR 250mL, $%4,
IMABCRLBE BB, 3 B %, 7ER b FimzEm,
e #2188t Wk 200mLt

3.2 HREHZAAH

AR08 L 3 T S A R W S v T M 9 4 A sk
PR e, B8 TR LR 6 RS, HEFTIR M &
22 il .

3.3 HRRAE

BCE BB RS A U 30 T 43 T OURE 8 o 4 (X
A UCH AT HEATINE . Rk WL 1. LARE S AR
TET BN ¥4 JEE AT — U A R o AR 0B L8 4 L 1 e
(CRER I Rt Lk a. g



