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Guangxi Environmental Laboratorial Proficiency Tes-
ting for Heavy Metals in Soil
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Abstract :[Objective] To understand Guangxi environmental laboratorial capabilities of testing
heavy metals such as Arsenic,Lead,Cadmium and Mercury. [MethodsJWith split level sam-
ple design and robust statistics,33 laboratories’ testing capabilities were evaluated. [Results])
32 laboratories had completed the testing for Mercury, Lead, Cadmium and Arsenic, and 1
laoratory had completed the testing for LLead and Cadmium. The satisfaction rates of heavy
metals testing were:81. 3% for Arsenic,75. 8% for Lead,66. 7% for Cadmium and 71. 9%
for Mercury. 18 of 32 laboratories which completed 4 testing items were evaluated as satisfac-

tion,and the satisfaction rate was 56. 25%. [Conclusion]Guangxi environmental testing labo-

ratories had decent capabilities of testing heavy metals.
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S 2 ) DT R I G G T R T i R R
A 5 TROFH 7K R Bk A I BE S 56 TE RO e
TN e 7 38 UETT L 24 R K A D B T I e AR
[ARFARYVIN RN PG IR I 52 56 22 %t + 1 v 4
R (AS) HY (Ph) 58 (Cd) 5k (Hg) By K6 I 14 B
IR WA L IRGE . (UBR AR REY T /M) vy
PRBEAG I S5 2= % 4 As Pb.Cd. Hg AYAS I fiE
1+ 2R FH 43 B RE 8 TR DY o A7 R e e k)
VG 33 AN S5 2 A A DI BE 1 R AT PR

1 #MHE5RFIE

1.1 XREEBEREREN

JUVEAEA 35 AN E S ARG SR,
TRIUERE 1 98 30E 2 1E 20, oA T PR B S 5 = A AL
28 KRR SR E IR T — R 1~ 35, G it i
ER B LIARES 45 H

Al 1 B IE R 4 B KR T 1) A SE
G2 PRSI RE A5 1. R IR R P B R
G326 . P T SR M 5 S 06 I rP o TS R 250 Tk R AT
FEMHE AR T80 A 45 52 56 28 0 4G I vk B 22 [8] R A7 7 B
EHEER.

1.2 E£REW/NAEERE

H Al & A 1 4 8 4 R A Oy i R A 4ok
O BE R WIS A OO0 B TR CAAS) (¥R R I
2 (CV-AAS) JE T2 675 (AFS) (HLUERI A 25 5 1
RT3 % (ICP-MS) %5, AR IR fiE 1 56 UF AN B 2 A )
T5 3 45 200 A 40 IRCH R ARG IR AT R
1.3 SitHwRIEHR A%

FE 1 30 UE R H 43 8 K S B i A0 L 0 g3 o7 A Ak
Gt AR, FEGEI S LR EE R
CNO CPRHAECM ) AR AE DY 507 8] (NIQRD | _F 7Y
SAEE Q). T (Q). Rl RE
(Robust CV) | f/MHE (Min) | fx K fH (Max) | # 2%
(Range) FRUEAM CSH A2 (D), HHELA
H: ZB, =[S, —HMfECS)]/IQRCS ) X0. 7413;
ZW, =[S, — P {ifEHC D) ]/[IQR( D ) X0. 74137,

FIH Z Lo B0k 52 56 % 1 RE T 647 0, A0
AIbREST R 3 FhAE DL (1D | Z | <2 TR TR
(2)2<7 | Z | <<3 FnG55RA R 5D
(3) | Z | =3 ARG (SRR .
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A HP 32 ZSLHG A SE MOR VBT VR LB 4 N TE L1
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2.1 FERBHEITSH

R VLR LR, Pb iy a kb AL 5 C 5 —
B H AN 7389 a b AR b AL E -5 T A A AR
X 22 L Ry 0. 496 ~1. 6 %6, 1t B AS YR BB g 56 UE i
15 rf 07 AF -5 T ) (E R A — B
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Table 1  Analyzed the relative deviation between the position

value and the sample preparation value in test results

45 5 Test results

PRI RN

- e
Test items gy ORI T
Median reparing L e'atlve
value deviation (%)
-
As S#””“ 11.7 11.8 0.4
Sample a
FES b
Sample b 15. 4 15.8 1.3
X
Pb i a 28.0 28.0 0.0
Sample a
N 1
#”” b 39.0 40.0 1.3
Sample b
v
cd S#”” @ 0.150 0.155 1.6
ample a
FEdh b -
Sample b 0.105 0.106 0.5
i a . - .
Hg Sample a 0.057 2 0.058 0.7
i b ; ,
Sample b 0.073 5 0.075 1.0

2.2 XWERMEEEN

35 RWIR .32 ASE A 4 AR I H B 525
FHE 18 AL A K 4 B L T R 56,2 %0,
FEWL)T PG I BT R I S 5 % H A B )t R DU
Ae .

M AT AN (D4 AT H LK Z sy
B ZBHWEERN 66. 7% ~90. 6%, LW EN Z b
B ZW O E AR 84. 4% ~90. 9%, (2)4 AT
Hagh = m Z W% (ZB) WEFHFH
As>Pb>Hg>Cd, L EN Z W8 ZW ) Wi
RKHF N Pb>As>Cd>Hg, £, &S NfE %
TE RS2 56 = K0 As  Pb [ RE 1 305, Kl He 19 RE
D) — e AW Cd MBE 13825 . A i
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Table 2 The main parameters of robust statistics

LoAIRNE| 45 rh v fE FRififk IQR - Rl 5 R AL H/ME ISON: W 22
Test items Number Med Norm IQR  Robust CV(%) Min Max Range
As  FEfh a Sample a 32 11.7 0.54 4.59 11.0 13.6 2.60
¥ b Sample b 32 15.4 0.59 3.85 11.9 17.7 5.80
b AL 32 19.1 0.79 4.12 16.7 22.1 5. 44
Norm sum
bR AL 2 32 2.76 0.18 6. 65 0.141 3.182 3.041
Norm difference
Pb  FEfh a Sample a 33 28.0 0.89 3.18 5.22 36.6 31.4
e b Sample b 33 39.0 1.93 4.94 5.03 43.8 38.8
Eﬁ(ﬁﬂ:*ﬂ 33 48.2 1.52 3.15 7.25 53.4 46. 1
Norm sum
PrifEAL 2 33 8. 06 1.52 18.9 0.134 10. 2 10. 0
Norm difference
Cd  #dh a Sample a 33 0. 150 0.015 9.88 0. 00 1.25 1.25
B b Sample b 33 0. 105 0. 004 1,24 0. 000 0. 830 0. 830
bt fe A 33 0.182 0.012 6.61 0. 000 1.471 1.471
Norm sum
%(ﬁﬂ‘?ﬁ 33 0. 030 0.009 29.3 0. 000 0.297 0.297
Norm difference
Hg  #Effh a Sample a 32 0.057 2 0.003 8 6.58 0.018 0 0.692 0.674
b b Sample b 32 0.073 5 0.005 5 7.46 0.020 0 0.573 0.553
IRk fE Al 32 0.092 1 0.003 8 1.17 0. 027 0. 894 0. 868
Norm sum
4‘/]\‘(1]‘—3’“3% 32 0.012 0 0.003 3 27.4 0. 000 6 0.084 1 0.083 6
Norm difference
3 ETWEHZMEEARIEEI
Table 3 Participating laboratories general statistical survey
i p=¥ A Ia) 2 N
oRIUBIgE| Iy Satisfactory results Questionable results Dissatisfactory results
Test Reported
items number 4R A P EiE i - 4R A NP
Number Satisfaction rate( %) Number Questionable rate( %) Number Dissatisfactory rate (%)
As 32 26 81.3 4 12.5 2 6.3
Pb 33 25 75.8 1 3.0 7 21.2
Cd 33 22 66.7 1 3.0 10 30.3
Hg 32 23 71.9 3 9.4 6 18.8
A Y 3 = /
All four 32 18 56. 2 / / / /
4 ETEBRMNERILCE
Table 4 Summary of test results for each item
As Pb Cd Hg
Z otk - - - -
z-score EE Lt 5] 458 Lt 5] 458 Lt 5] 454 Lt 5]
Number  Proportion( %) Number  Proportion( %) Number  Proportion( %) Number  Proportion( %)
| ZB | <2 29 90. 6 26 78.8 22 66.7 25 78.1
2<< | ZB | <3 1 3.1 1 3.0 1 3.0 1 3.1
| ZB | =3 2 6.3 6 18.2 10 30.3 6 18.8
| 2w | <2 28 87.5 30 90. 9 28 84. 8 27 84.4
2< | ZW | <3 3 9.4 0 0.0 1 3.0 2 6.3
| ZzW | =3 1 3.1 3 9.1 4 12.1 3 9.4
2.3 KA ESH JIT ARG 75 vk 32 A 5 R S OE FE E (AAS)

M S GERAT LA L 2R N RIEm s Rk R T PO0Mk (AFS)  RUBGR & 55 8 TR B ik
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% ACP-MS) & Ji M I L (CV-AAS) &5, Hirp ok
I AAS KU Pb A1 Cd M SEE =3 29 K. i H
87.9% ;>R AFS 3K As Fl Hg B9 S5 56 %= 4 )
29 FH 27 Kb AR 90. 6 %0 84. 4%, W]
PIE Y, AAS B0 Ph F Cd, AFS ¥4 As Fl
*£5 WA EGIT

Table 5 Statistical test methods

Hg % 2 MG DU 7 AT SR o 4 R Z 800 R = R
LRI 25 5 B s . Hh g 6 KL= CV-
AAS B A He, W3 %K 100%, o] WL, | CV-
AAS LRI He BEAS I 2 H & TAEMZIR .,

) As Pb Cd Hg
B iy
Evaluation [A=37S
of results AFS Chemical ICP-MS AAS ICP-MS AAS ICP-MS AFS CV-AAS ICP-MS
method
B3 )
Satisfactory 23 2 1 22 3 19 3 17 6 0
N
AR | 0 0 1 0 1 0 2 0 1
Problematic
Al 2 0 0 3 1 9 1 6 0 0

Dissatisfactory

A

3 g

it 1) B 7 B0 IE 25 SR 3R B L IR T 98 6k o ) e 5
552 Sk FH B 2 0 ke 0 5k HL VR IR R ORTORY %5 R 3
B A AR A RO B 2% L (R RE DR IE AR
T 0 V0 B ARG % 8 b e — R e O L A AR
R RE T B0 IE 45 SR 3 B JE T RSO AE T P L =
F AL ICP-MS 35 48 76 A6 D o #8 o o B2 FORG
WP ARZ O T SR N A R R L
PR, 5 2 i S 6 2 N BRI K - (R 4 1 2
T R AE DA T H A AR SR W T AE W i —
B E AR NIRRT, RIEE I R4 R &
B, ST G TR AR Sy 28 5 A AR W R 43 2 06 &
o8 T 4 DR R O N v A R e s LR
ERVEAIXT L ICP-MS A X i 5L, © B 8Ok B 2 50 5
=,

B2 LRWRAE IR e A R BT P M
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