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E-ZA A 993 EPA 3050 -& vl A7kt ¢ 8 44 sludgest 718 A& 1239 7]
priority pollutants{Cd, Cr, Cu, Pb, Ni, Zn, As, Sb, 8¢, Hg, Be, T)F A7}3le] 24 & 2|88 =
st AAS, HG-AAS, 22| 2 ICP/MSE 28814 2 3o i3 A4 Q2] H4-&, Al
B Z9 a9 method detection limit8 43 5}4lc}h. EPA 30504 ¢l ole} 339 73§ #4-8<] F4
S22 Ag, Sb, Se g A 2| % A7 HpgL 3%Ack 2 HAFEFA AP LAY ieg
AP A5 Akl o2 Hpge] B 1Y FA| o0& B oh2t A8 oo o4 g
AlzbstA e o2 2 A .

Abstract : The comparison study between EPA method 3050 and the test method offered by
Ministry of Environment in Korea was performed to investigate a matrix effect on extraction.
In this study, 12 inorganic priority pellutants(Cd, Cr, Cu, Pb, Ni, Zn, As, Sb, Se, Hg, Be, T1)
were apiked to the sludges and estuary sediment samples. The extracts were analyzed by AAS,
HG-AAS, and ICP/MS. Results were discussed in terms of recoveries, relative standard
deviations, and the method detection limits. Mean recovery of the elements except As, Sb, and
Se was 93% when the procedure of EPA method was applied. The Korean extraction method,
however, showed a significant matrix effect to give very poor recoveries.

Key words : priority pollutant, sludge, estuary mud, EPA method 3050, Korean extraction
method
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396 el 3 - 0] . o] 8P

EPA2] A1geh] & Ay 2 ehe} A4k
oA x Ze] 7} 3o}

71 EFA A A T 5 A4
Fiz A o2 ES FA b ol el 3wy
€ AA e 2422 S50 o APt
L2A 8 A= A1 B £39F 1I10(W:V) v
£33 Es FR1YU4E £5A4A FHR & 8
§eFol 85% ol Ade] ARl 7 folle ERAL 914
Al Frg(%) e Detn o of, o] 4342 B
A 2o 15/(100-D) & F3 gtel FMAAZ 3=
o FRe gAY Fo B By
Zeofl dhb §-2ukejo] T} 2], Cu, CA, Asell off s ARk
A eigye] FAlge] ok 23 4 ERA R A
o A=) vhx fle) 2519 uby e e dubd gl
FERAN Fx AlAbe] g & 2

A7 E A B2E AP EPASY &
SwW846e]c} 2eja 30500 - A4k 3] 7] &, sludge,
a2 2.5 BoF 5o AlRoA AR 4554
Y& 4 A& F7104F Atomic Absorption Spect-
rophotometer{ AAS) #} ICP/ MS(Inductively Cou-
pled Plasma Mass Spectrometer) 2 ¥4 3}7] $j%
A e] uhyolrt, of Wbl AJEE WA A4dsf 4t
s el AASE FM 5 $lsiM = dale
2, 28X ICP/MS A& Aoz §21428 3
Zale] A h AR Ae] LA 9 p5A
Abe dukzjql wpg e 2 Fic),

25 29404 28D T4 AgpyL v
A T2 o] £ AW, AAS 9 ICP'E o] 4%
4 T2 BHY 5 arh o] S A s vy
Qd A& AASo) ], o] wbu] & 7%} graphite
furnace-AAS, hydride generation-AAS(HG-AAS) ¥
2] ubst A A= 7Hg de] AHeEE gle B
w29 shjolth 23 ICPE o] 48 M= =
W &) 8t Algdubtel] £3E o] AL ylzst FrtE R 9l
© FAlel alvh 2 EAYAUAALE B A& F9
5-7] priority pollutants %} =] 728 2 F 3t v}
St

2 A7l EPa 3050 = o] 7)1 B3 A3 uky
2] &-2A19urd)-5 AAS, HG -AAS, ICP/ MSE A&
slo] BT 34§, A X335}, method detection
Lmit2 A 8o viAe] & F F3 49 A&4E&

)32 skl eh
.28

2.1. Alet gl 2[7]

2 d7el 4% sludges B35 Ay 3R] 33
A A2 A7 H i AL WAl A4 A skl e.
o, AU e Asfal s AT ez ALest
deh I o & 9 AlobE G REF ol4be Ajel
(Merck, Baker, Aldrich) & 2] 2 A}-4-3}¢it} AAS
% HG-AASE Perkin-Elmer A} 2380 atomic absorp-
tion spectrophotometer ¥ MHS-10 mercury hy-
dride system & Ah-#-3l4¢ 29, ICP/MS+ VG El-
emental A4} PQ II PLUSE A& 3l 4l AAS 9
HG-AASS] £ ERHL 7)7] Aatalz S48k 33
=76 gt o, ICP/MS F4 2738 g5} 2},

(ICPIMS E4 =)

o Forward power © 1300W

o Reflected power : <10W

o Ar cool gas flow : 131/ min

o Ar auxilliary gas flow : 0.6 1/ min

o Ar nebuliser gas flow : 0.70 | /min

o Sampling depth : 1Z2mm

22, AEYY

2.2.1. REEYe] =H|

Asbestos, CN, AgE& A 8|} 1252 F7] priority
pollutantE2] A2 4 2143 FE4-f-S AAS
¥-42] 7 Aldrich#l 1000ppm *| 3§44 -2 A =Ha}7}
A FEHE, 2e)3 ICP/MS ¥4+ & SPEX
A} 100ppm multielement standard solution-2 0.05
rpm~02ppm2] HA xS 44 £ ALt
o},

222, 2N R AlRe] =X

B2 AlE = 2z F7] priority pollutants 2] 100
ppm2] EEFE 50mLE 3 & vl=] A3 50g2] A
o A7 F & e o AR v es Az
AlA z=Asigdct

A A ub¥(Method 1) 105£5T ] 23] 4
3~4d Tk Az 3, FUA v (Method 2)2
rotary evaporatorg- AHg-3te] E-& A7) & Lo
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o 2F5E FRAHA 74 A A Az A
AuiA v (Method 3)-& 14 }7}E AR 8 623}
EEo & Foll A s AL o2 A2
Alziedd, A w (Method 4)2 23842 A7}
sla] 24417 A A A F A AAA i T-d s
zA) st o} A A dh (Method 5)-& A 719 Al8
E A& AzAgch

223. &% 9 2ouy

S E3 AR S S &A1 el =
2} A gslsicth EPA W 9] $28-S EPA 305011+
o2} AYetelch Agls BE A Rej Cl70] aF £
slo] YA L o] 7] wiFol] ¥4 A} Yol 2] A9
tgen, CN™2 R e FAA Rt g w42
2 3HE A5 28 AR di & FEUA olsle] A
A5 Ak £A g Ae 2487 A uig AR
£ EPA 30504 =2 32sle] Ay At o535
). 243 sludge?] 7§ Cr, Cu, Ni, Zn#] Fx7} <t
7} 3.6%, 120ppm, 30ppm R 1025913, 74 sludge?]
7% Cd, Cr, Cu, Ni, Pb, Zn3] ¥=7} 22}t 17ppm, L.
7%, 200ppm, 19ppm, 150ppm R 0.11%%1 2+, 29
7l 2] 7% Cusl Znel ¥ X7} 17ppme} 63ppm
olgitl. U] Wt w5 3325 ek}, gelA
sludge A} #.2] 7 3o Cr3} Znel FE7} Foh, o) F
f2E A7 3l H4a-E Tt AL grlrt gen
2 Cr3d Znd EA 54 <ioicl

Cd, Cr, Cu, Pb, Ni, Zn& Uubz]ql AAS wiyjfo
F-Aehct. 4te] e ot el A A3 43)
o REANH} AR A 38 A3 2.

Sh, As, Se, Hg= HG-AASZE A slgch G242
£ 1% NaOH G494 3o A 3% NaBH, T4
g Apgstgd en, 7l M 25Kg/ om’ U 9
ArE A12-boc). Sh, As, Se?} 7% airt 1151/ min,
acetylene2 2.51/min®] -f4 22 A4y 20, Hgol
7 v A 2 A sk Y.

Be, Cd, Cr, Cu, Ni, Pb, Sb, Se, Tl, Zn-& ICP/MS
2 ¥Astd e, Hge 71d B39 Alsbe] A st
7] stk Age AL uie] o] CI7Y Fgez aql
o] A 81A ¥gtev], AsE ArCle] w2 Qe
Aol Aedeledel Y EFE2E A5 m/2)
1155} In& Ab-8-5hal 2, A kel Al g3 Tl 4]
AeF(m/z) 3 71 RV Y BAE Table 1]
Jebisith Ses 2% AF(m/z)o] 779 955 &
Ael] o] &5lr} o] Hfolli= Cl7ofl ofef ubs 5 om
2 A= (m/2)°) 773 AL A3t PSes) A9
Aryell &) & wie] & whon), Arpet 32 oA BAle
EA ke WA o] &3 YA E = whale) ct2 2 dat
AR R Seol] B Ar,2] whel = BA A A A
7171 o5k

7t F3upy o) Aol g FEIR AR FHUR
AAE vlarg 4 glA s7] A B4 Ao Hele
g3 e gyl e 2 slgch sl Q) sludgeS EPA
e uie} % 97| B2 TRl 7] EFAAY
ubr] o] f-2A1gubd 3 EPA 30508 & o] £51e M3
2 & shdrk A7 EFAA YY) S-2Ag 9
AL EH2 e A2e dubde yEAAr S AL
gto], EPA wh 2] 242 ste} A4 v 3y 4 917 &

Thble 1. Isotopes used for ICP/MS determination and possible interfering ions

Element Mass(m/z) Abundance Interference
Be 9 100 -
Cr 52 83.76 Arct, aro?
Ni b8 67.76 Nit from cone
Cu 65 30.91 -
Zn 66 27.81 8,*, s0,"
Se 78 2361 Ar,*
cd 1 12.86 MoO*
Sb 121 57.25 -
Tl 205 70.50 -
Pb 208 5238 -
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k. 3 AlE2] FHel e} o] By dEe
2 A5 v oJqk AopE n)sealr) §i8, RE A)
B2E A2AR Aol A 44 A RE ZAste o
A 25 ¥ 2A4E oA gl

g g g

Sludge ¥ /W™ A} B4 priority pollutant Y25
2] BN 7leA s A #dA d 2]l Alale)
S z A7) §)sled EPACIA AR & 15359 5
7] priority pollutant % asbestos, CN™, 22| Ag&
AN ) 1232 77) priority pollutaat & Jo) 2
sludge ¥ AYA| 5o F7lale] AP P4 A5 v}
S} & A pA wle e B8 A EE 2AEly

F M2 v wsiddc)y. FE2E 8] 2R G Rz Y
Zrel & A7 EFA AR el 20 e A
FZ 80L& AAS W HG-AASE HAsle] EPA wh
7 4& vl melsic.

223 2 A FeAAe Ga Ay a4
(simple linear regression analysis)®l| 2} &}e 2o, 4F
A 9= (correlation coefficient)7} & 4 4:9] 73 5-¢]
ol 8] 097888} Z & vieldich & Ay 275
ofl A]= AAS2} ICP/ MS9 A A7} v]2s1A et
wow, HG-AAS9] 79 48As7 9 5 By
el A B} A o2 H@5HE 2

ZAH A)EF AASE AP A Thble 2~40],
2l [CP/ M8l 2] e} A ek3t Z k= Thble 5~7<l
zhzt ehgdel. 2 sl 4 o] &8 zhr} 33 a8

o AY3 A9 HFgeld, & el e G E
<+ HAER vebd A RE W xtolc)

o} 244 AR E EPA 3050 o2 2231 499 7
% AAS, HG-AAS, 28] 2 ICP/ MS=2 243l A

Thble 2. AAS" determination for spiked plating sludge samples

Element Mean recovery"(%) MDL*
Method 1° Method 2° Method 3° Method 4° Method 5° e/ g}
As EPA 1.4(50) 0.93(29) 0.61(43) 0.73(42}) 1,2(8.3) 6.2
Korea —* -* - —* - 0.02
Cd EPA 88(2.6) 89(1.0} 89(0.2) 91(1.8) 93(1.4) 0.5
Korea 13(2.3) 10(0) 10(1.0) 11(1.8) 14(3.6) 0.05
Cu EPA 90(1.6) 88(15) 83(0.7) 84(1.7) 90(0.9) 2
Korea = - - -t - 02
Hg EPA 101(5.8) 85(2.1) 92(13) 92(3.2) 91(6.6) 0.02
Korea 1.5(6.7) -*° - -* - 0.002
Ni EPA 102(2.1) 105(5.1) 92(3.8) 97(6.5) 107(1.4) 4
Korea 17(0.6) 37(2.2) 42(2.1) 42(3.1) 49(0.4) 0.4
Pb EPA 104(4.5) 110(3.9) 98(3.1) 92(0.4) 95(4.0) 10
Korea —* ~* - -* - 1
Sb EPA 30(9.0) 32(12) 38(2 33(3.6) 33(3.9) 0.2
Korea —* ~* - -° -* 003
Se EPA 25(24) 25(22) 13(42) 15(13) 26(34) 03
Korea - ~* -* -* —* 0.03

a. Cd, Cu, Ni, Pb were determined by AAS and As, Hg, Sb, Se were determined by HG-AAS.
b. Mean value from three measurements.
Values in parentheses are percent relative standard deviations.
¢. Method detection limit is the minimum concentration that can be measured with 9924 confidence that the con-
centration is greater than zero"
d. Described in experimental section.

e. Not detected.
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EPA 3050 ¢l o}e} 23 739 AAS, HG-AAS, 1
g2 ICP/MS} & S H5-Fo] 76%2 vl o
2 2 Ry o, Hgge] $A o2 Sb, As, SeF Al
s)sh 2 HF Aggo] 3% A ehygel. Sbs}
Sed] 74+ A8 we} A& o)zt 24 ogk
20} Asf] S A58 WA w2l B Ae)g B
of 3 Uk $19 A Y£F AT Un)x) e
O ARYE A ed, ©F sludger} %%, 2| o
sludge?} 9195, 7l o) 92% 5 vl g A H 344
Red F3 gle), wleby vfWo] Hlg) sludges} B}
A|Eol ¥ As, Sb, SeE M AY vz U2 B¢
EPA 3050%-& 2202 A 8% 5 ¢l8L o 4 9]
}.

o A EFAA Y S 3R e e 22
74372 4 A FF Apde] 2%PL
o, o] & AR £ = 19 =3 sludge, Y sludge,
a3 | de] bzt 16%, 13%, 65% 2] BT 3582

Bl o)7L o)n] HtE Y Eofe A HH ATE
2l 42%2] A'sl )z Rl £33 9 Y sludges
A 5] e Fholn, L EF TH< AHolA=H
L AT A4sE Mgl ol e A 224
o] H7 | EFA AR £33 al A< A
£ ohA e 332 Azt e 2o HAY 5 al
o}, Z3] A) 57} sludged] 5ol 712 L A aE4
Mol Nigl A-$% 35 37% ¢& & o T+
sleng, Zaupye] A 22| & 71geo} tri=
& 4 ald

ZAE 2 Ak N AT kAo gloed o
A o2 ReAe] ov] HEH Hoko e gt¥ur
<k7d A vebstc), 3 A &9 27 EPA 3050
W o] 71 9o = AAS, HG-AAS, 22} 2 ICP/ MS7} 2+
7} 3.2%, 16%, 13% 2.4, AAS7} A Qo] 7} F<t
o}, H 7] 53 A0 2] 224 A=
T Aol £ E 9 abgho] AASZ} 52% =, 2|

Tuble 3. AAS® determination for spiked leather sludge samples

Element Mean recovery™(%) MDLF
Method 1°  Method2*  Method 3*  Method 4  Method5'  {(4g/g)

As EPA 9.2(15) 9.7(28) 5.1(25) 6.7(33) 12(5.8) 02
Korea = - -+ —* - 0.02

Ccd EPA 95(1.8) 91(1.1) 86(1.2) 82(1.2) 83(2.4}) 0.5
Korea 6.2(1.6) 7.0(1.4) 6.2(1.6) 5.3(21) 4.7(23) 0.05

Cu EPA 102(3.3) 87(3.9) 82(4.4) 66(6.4) 84(6.1) 2
Korea -* 14(1.4) -* 10(2.0) 2.3(30) 0.2

Hg EPA 102(4.9) 81(5.8) 82(9.1) 77(2.3) 79(8.2) 0.02
Korea 2.0(5.0) 0.69(2.9) 0.92(9.8) 0.66(9.1) 0.92(5.4) 0.002

Ni EPA 99(7.2) 94(2.3) 100¢3.3) 97(2.1) 105(4.3) 4
Korea 23(1.3) 39(3.1) 38(2.9) 32(0.8) 38(0.5) 0.4

Pb EPA 94(2.3) 78(0.3) 42(14) 59(6.3) 108(2.4) 10

' Korea —* - —* —° -* 1

Sh EPA 41{1.2) 39(4.1) 40(7.3) 38(2.4) 40(3.3) 0.2
Korea 3.7(22) 15¢3.3) 18{4.4) 20(4.0) 22(7.7) 0.03

Se EPA 37(10) 34(16) 32(26) 39(54) 39(16) 03
Korea —* - - -* - 0.03

a. Cd, Cu, Ni, Pb were determined by AAS and As, Hg, Sb, Se were determined by HG-AAS.

b. Mean value from three measurements.

Values in parentheses are percent relative standard deviations.
¢. Method detection limit is the minimum concentration that can be measured with 99% confidence that the con-

centration is greater than zero."!

d. Described in experimental section.
e. Not detected.
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HG-AAS7} 65% 2 el ot o] Axte £ A=
7} EPA ¥ R} & 84 o}uie}, 53] sludge®] 7
£33 Hpgo] dAY AEHA & 4o} Be}
EPA 30507 o Aste} A7 vlwslr]= olel g A2
2 Aztele,

EPA 30504 8] 324 = AASH 9 A 0.5~10
12/ g, HG-AASY ol A& 0.02~0.3,/g9 4914l
20, ICP/MS method vlete] &2 Bes) Sed Al
2] 3t 008 ~05.u/g B %l 5le] AASR Y &=
ICP/MS7} vz £A o] golsltt, A &¢A T 1
skl o] 73 %ol 3= HG-AAST} 74 &2l 5} o] uby
£ AL £ AE €49 Ajte] glef ICP/MS ¥y
o7 Aersly] S Hest €17 FE4]4) As, 283 1)
o] Sesl -2 Aol i 7122 A st s

Hegmeg At vt 88 ez ARE.
ICP/MSol| A A} (m/z)o] HAFTE method detec-
tion limit7} ol A 8& B 4 9l2v, Seo] 7§
& Ar9 Je® vieA 47t A vehde], Bee
v} A 527} 3o} method detection limit7} 57 “Heb
1;1_;]_.13

4UE

EPA 3050 ¢l o}e} 323t 735 AAS, HG-AAS, 2
23 ICP/MS2] 2 A &0} 76%2 Vel e
o, o] 4 2F&e] FA 943 As, Sb, SeF A YA 2
B 5L 93% 2 el # 7)1 B3 APy
o] £&A13 Y ntel 23 A 29 Yk

Tuble 4. AAS® determination for spiked estuary mud samples

Element Mean recovery®(%) MDL?
Method 1! Method 22 Method 3*  Method 4°  Method 5 (pg/g)
As EPA 68(2.1) 53(13) 53(4.8) 62(4.8) 59(5.1) 0.2
Korea —* —* —* -* —* 0.02
cd EPA 90(3.0) 87(29) 84(255) 87(1.5) 89(2.1) 05
Korea 81(5.9) 91(0) 89(0.3) 90(0.6) 91¢0.3) 0.05
Cr EPA 87(2.4) 93(7.1) 100(35) 83(6.6) 96(3.5) 5
Korea 1.9(0) 16(0.6) 13(1.5) 15(0.7) 13(2.3) 0.5
Cu EPA 94(3.0) 89(2.1) 85(3.9) 86(2.9) a0(2.7) 2
Korea 18(1.1) 82(0.7) 78(0) 80(0.8) 79(0) 0.2
Hg EPA 58(3.4) 71(45) 62(8.7) 75(2.8) 84(45) 0.02
Korea 53(8,5) 55(10) 53(11) 34(13) 32(12) 0.002
Ni EPA 101(8.1) 96(1.5) 89(4.5) 87(2.3) 91(3.2) 4
Korea 45(2.2) 86(2.0) 85(1.8) 81(3.7) 88(23) 0.4
Pb EPA 132(1.7) 106(4.3) 98(6.0) 9(7.7) 94(4.7) 10
Korea 5.6(36) 11(1.4) 60(1.5) 77(1.4) 65(0.9) 1
Sh EPA 13(1.5) 10(5.0) 16(27) 85(48) 13(6.9) 0.2
Korea - - - —* —* 0.03
Se EPA 37(78) 27(41) 21(20) 44(20) 49(27) 03
Korea - - —* - - 0.03
Zn EPA £9(0.9) 84(0.8) 94(0.7) 83(0.2) 96(2.3) 05
Korea 86(0.6) 109(0) 118(0.4) 116(1.7) 115(0.8) 005

a. Cd, Cr, Cu, Ni, Pb, Zn were determined by AAS and As, Hg, Sb, Se were determined by HG-AAS.
b. Mean value from three measurements.

Values in parentheses are percent relative standard deviations.
¢. Method detection limit is the minimum concentration that can be measured with 99% confidence that the con-
centration is greater than zero."

d. Described in experimental section.
e, Not detected.
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o 2R A] 32%44) W HEE Rolon, X Re| wiA
of 2]%k 3 g8 go] utE Ao = elyde) A AT
Hal-E ¥ EPA 30504 9] -5 AASHe] 7% F
2 P42 24} EPA 30504 9] A 3¢ & AAS
vle] 7371 0.5~10.g /g, HG-AAS method+ 0.02~
0.3.2/g, ICP/MS method & 0.08~05.2/g2) 4]
o Ao, 7| EFA AR 2] 22X 4bY 9
734 AASS} HG-AASHI ol 2+t 0.05~1,.g/8, O.
002~0.03,g/g W92 A2PAF Rele ez =

A=) sdch, _

As, Sb, S F F2updlA % F & Aug 9
A Fshlen], mats ARstA e CN5 Agst 3
AdT7l o Qo sie2 4o JejA| L9
7% EPA 3050 23 &% 7% = AASS]
ICP/MSH o2 =5 ft&d qiyt A& dgich o
G R R KO I R R A B e B )|
Ro| FHe W& g2 Ao]r) Pof 7 PP
ot 37 Pl FAA RS L WAl A A F

Table 5. ICP/MS determination for spiked plating sludge samples with EPA 3050 extraction methed

Element Mean recovery®(%) MDL®
Method 1° Method 2 Method 3° Methed 4° Method 5° (2/8)

Be 122(20} 124(8.9) 111(9.9) 127(54) 119(13) 3

cd 89(2.7) 85(3.8) 87(3.1) 90(8.2) 86(4.1) 0.08
Cu 97(6.6) 94(3.6) 101(2.1) 103(8.3) 100(4.0) 0.2

Ni 77(4.2) 79(8.6) 85(1.8) 88(5.7) 83(5.8) 04

Pb 102(6.3} 104{3.8) 91(6.2) 93(17} 92(2.3} 03

Sb 41(41) 53(1.7) 53(9.6) 32(50) 53(7.7) 0.3

Se 42(40) 51(55) 51(51) 40(22) 53(30) 5

Tl 104{11) 96(7.0) 91(7.4) 99(9.5) 91(7.8) 0.3

a. Mean value from three measurements.
Values in parentheses are percent relative standard deviations.

b. Method detection limit is the minimum concentration that can be measured with 93% confidence that the con-
centration is greater than zero."

c. Described in experimental section.

Table 6. ICP/ MS determination for spiked leather sludge samples with EPA 3050 extraction method

Element Mean recovery"(24) ' MDL®
Method 1° Method 2° Method 3° Method 4° Methed 5° (e/g)
Be 117(16) 103(13) 112{8.9} 134(11) 121(5.0) 3
Cd 87(8.9) 80(4.1) 84(3.9) 85(2.1) 89(2.0) 0.08
Cu 94(4.0) 100(1.2) 105(4.4) 99(4.1) 100(5.1) 0.2
Ni 81(1.6) 82(1.3) 91(1.1) 84(3.1) 86(4.3) 04
Pb 90(8.8) 81(8.1) 85(20) 89(5.4) 110(3.9) 03
Sb 53(8.5) 64(1.3) 52(8.5) 57(11) 68(28) 03
Se 37(59} 48(23) 49(18) 63(35) 58(47) 5
Tl 89(0.9) 92(9.3) 938(5.0) 94(12) 102(5.6) 03

a. Mean value from three measurements.
Values in parentheses are percent relative standard deviations,

b. Method detection limit is the minimum concentration that can be measured with 99% confidence that the con-
centration is greater than zero.!!

c. Deacribed in experimental section.
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Tuble 7. ICP / MS determination for spiked estuary mud samples with EPA 3050 extraction method

Element Mean recovery"(%) MDL®
Method 1° Method 2° Method 3 Method 4° Method 5° {rg/8)
Be 106(12) 115(4.3) 110(18) 110(20) 101¢11) 3
cd 94(8.6) 88(8.0) 82(4.0) 87(2.5) 86(7.6) 0.08
Cr 80(9.1) 78(4.9) 68(6.8) 68(5.4) 76(16) 0.8
Cu 103(3.3) 98(6.6) 94(2.8) 94(6.5) 93(6.7) 0.2
Ni 86(2.6) 84(1.3) 77(5.1) 74(4.1) 84(4.3) 0.4
Pb 114(8.3) 112(5.4) 98(4.7) 107(6.1) 98(15) 03
5b 26(34) 21(33) 18(44) 17(41) 26(33) 0.3
Se 56(20) 48(33) 55(31) 51(29) 39(51) 5
Tl 106(5.1) 102(58) 95(5.5) 106(10) 98(7.4) 0.3
Zn 105(3.1) 104(5.4) 101(4.3) 102(12) 98(7.7) 0.5

a. Mean value from three measurements.

Values in parentheses are percent relative standard deviations.
b, Method detection Limit is the minimum concentration that can be measured with 9% confidence that the con-

.. 11
centration is greater than zero.
¢. Described in experimental section.
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