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® 9F: 7| priority pollutants®] ¥-Aof| v| 5= vfAle] od k& A M) 23l g, AF, AA|, A
A sludgedl] 7%2) §7] priority pollutants(Ni, Cr, Cu, Zn, Pb, Cd, Hg)Z #7}3}.17 EPA 305041,
B Ae 7| BT 2 AV EEAEATEE S AT 2 A7 W oE vlal a7kt
EPA 30504 o) ule} 323 75 Hg¥ A8l FF3]5-8L 95.5%, A7 34 Adahie] 654
urof upz} 2&8 A= 11.1%, 2e]5 B Al H7| ST Agur S 45 23] 79
= 27.7%9) BF 358l vebdeh miAef wl digestionol]l ¥ B3-S AT H 7] fsto] FEel
A& &% 298 MDS(microwave digestion system)@} HNO;+HCIO, digestion B} 0 2 3]<m§-& H]
sestdet 71 2 7] ool aijk S A B7) f8te] 7] viA el %9~ triethanol amine, 7]
mj Al 91 FeCly - 6H,09} AICL - 6H, 08 #H7bste] B4 A 75 ZA)ska AAS % HG-AASE
31 78-& ekt f7] 9 ] viAE AV AlRoE AL 81A] 2 AR Bt s8] | viet
wol] bz} vl o}gh of 3k& whi= 7l o FaAlE|9lr). Hgae MDSE digestion3hi= Zlol 3480 =
A vhehdom, Hg2 A3k th2 9923 HNO#+HCIO,E digestions}i= 7o) 358 2712 vlepic}.
Abstract: The three analysis methods, EPA method 3050, the test method offered by Ministry of
Environment in Korea, and modified method corrected in this laboratory, were studied to investigate the
effect of matrix on the analysis of inorganic priority pollutants. 7 inorganic priority pollutants(Ni, Cr, Cu,
Zn, Pb, Cd, Hg) were spiked to the plating, leather, paper, clectric, and dye sludges. Mean recovery of the
elements except Hg was 95.5% when the procedure of EPA method was applied. However, recovery by
the two other extraction methods showed 11.1% and 27.7%, respectively. Digestions were done by MDS
(microwave digestion system) and HNO;+HClO, methods. To study organic and inorganic matrix effect,
samples were made by adding triethanol amine as a organic matrix and FeCly-6H,0+AICl;-6H,0 as a
inorganic matrix, respectively. The extracts were analyzed by AAS and HG-AAS. Mean recovery of the
elements by the HNO,+HCIO, procedure, except Hg, gave better result than that of the MDS method.
Mean recovery of elements was decreased when organic and inorganic matrices were added in the sludge
samples. The procedure of MDS and HNO,;+HCIO, digestion gave higher recoveries than that of direct
analysis. In general, the results of the studies showed a significant matrix effect on the inorganic priority
pollutants analysis in sludges.
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Priority pollutants® A gs}7] a4 gubd e
1 58 o) 4% #44,! AAS” % ICPE o4
g g o] 43l3 glen, JidE o2 E GF
(graphite furnace)-AAS, HG(hydride generation)-
AASE ol43tm o} YutHen o4 s A=k
5l7] $lal = F2 AASHE ICPE ol &8l gelovt
AASE EA A 3ty dhel, o] 23, F3shy ),
W2 E Foll o8l Bpge] dE i gl 1
A A7 EF FE2EH Y= fHEAS Bk Y @
A 78 22y Al g xEinie} o] Eal
gt FE27ole) B E AR HA), 72, AF
T 276 ule} FEFEol ol2 . A ZsA el
wrba BaEe] ek, AASE Ni Cr, Cu, Zn, Ph,
Cd, Hg®l 7714 948 B g stehy whajaql-g
g gel Ni'S Al NOs, C, Cr, Co, Cu, Mo, PO,
SO, W, V 94, Crfe Fe 92, Cu™= NO;, Ca, C,
Mg, POy, Na €14, Zn®& NOs, NO,, BO;, Ca, Cr,
Fe, Mg, Mn, Ni, POy, Pb, SiOs, Na, SO, 922, Ph'e
Cr, Mn, Mo, Ni, $i0; 94, Cd"S B0y, SiO; 94,
Hg''e Cl, {4 4718 Soll o3 whaf& uh=rpw
wE) s oleh ubebd EPA 30504 el Ay vl el
o) gk uhal 8918 FE3)7) $5le] 73 A 2l el 4]
FE4 5w 9low, 7hzke] Y|/l ulel 3%
7 2 digestion & AE3] WAlska gloh. v
] A7) B A A YA AP e iAol
et FAE A e A @ AEE sl

wlba] B i oM A #7152 53 o )
el 4] M85 gl A7 BT A A £F 4
Hupge] FAHE A A5Lw 33 o digestion ¥ 7}

salol W dake 45 1w7) 91ske] EPA 30508, o
NEFAAGPEA AR & AFAAA &
FAYPYS FH Y2 vl skt

2.4 H

2.1. A|2F 3 2|7]

B el AHEE sludge AlEE EF, 3, A=A,
A7), AT TA A AAR drE As "3
A AA Ao, Aol AH87F A GRE
o] Ake] Ale¥(Merck, Baker, Aldrich)& A A&} ¢
& A3t tl. AASS Perkin-ElmerAb 2380 ato-
mic absorption spectrophotometer® HG-AAS+=
MHS-10 mercury hydride system& AR&-3}eic).
AAS 2 HG-AAS®] #4272 77| Alakabrt 523
sl TFEZ wsic), dus o)A £2H &
A-& digestiondt?] #8l4] CEMAF MDS-2100 mi-
crowave digestion system(MDS)-& AF&-3}ic},

2.2, WEEH

221 BEEY U HME A|22| =X

EPAolA 2A & 15%2] ¥7] priority pollutants
% Ni, Cr, Cu, Zn, Pb, Cd, Hg 5 77I:]& A4
2 sted o, AAS ¥ HG-AASE &AL 37 ¢35t
58992 AldrichAl 1000 ppm #%-8-<4-& Az}
7} 313 WA E 2H2F F3 ARskc)

5572 sludge AIEE 105%:5°Ce LA
2~3d F9t gafe] ® of 7pr] Azl Y4g F
7|2 sl dF-F #Ete] vl RS ¥4
2 A3l vlEkA 8.9 digestion ® #4& EPA
305091 2] 8] 33}e].oo, priority pollutants ¥437

Table 1. AAS determination of blank sample digested by EPA 3050 method

Element concentration® (ppm)

Sample - -
Ni Cr Cu Zn Pb Cd Hg
Plating sludge 130 27500 357 1880 150 - ¢
Leather sludge 100 37500 135 445 142 - ¢
Paper sludge 32 13 65 35 35 - €
Electric sludge 40 9.4 461 1160 585 - -
Dye sludge 52 62 30.4 1110 -° - .

*Mean value from three measurements.
"Hg was determined by HG-AAS.
“Not detected.
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= Table 16 Vieplsich x5 249 77
sludge Al 85 A&3] 100 g& FHA Al HEF 7
Z+ke} 1000 ppm A A-E-8-& Cr, Cu, Ni2 20 ml, Cd,
Zne- 10 ml, Pb= 50 ml, Hg¥= 5 mIE 3rlsisich A
BE ddslAl &) $8te] frelztl 2 mZuks SE
Ao 159 AR the 105+5°C 254
427} Fok 7k, Az Aok 429 sludge?] prior-
ity pollutants?] =k} Cr, Cu, Nix> 200 ppm, Cd, Zn
<+ 100 ppm, Pb 500 ppm, Hg 50 ppme] ¥k&
ZATF £498 A FE ARSI

shdjel S A gub-g o] 88 uf chelating agent
off wE 3589 d3E Awdr] sl Na-
EDTA" 0.2 g& 37}bsted shdl Sl A% 919} 2
2 S yle g AgE A8 f7) 2 1)
ol wjAe] odgkE At ur] 9fEia edwbAowm
priority pollutants7} %ol §f-=e] A 9 A=
<) A E Yo 771219 priority pollutantsZ- $12]
Alg Az o] IR ok FrloiAedl 2%
% Jge 7A$Me FeCly6H0 25g7 AlCk
6H,0 2.5 g%, F71 Aol 28 F3od3e] A4 e
triethanol amine 5 g& #7}sle] $12k 53 o
2 A)zstdet

2.2.2. =8 9! digestion HHH

Ztzre] &WE EPAS-E4Y-2 EPA 3050 w

Table 2. AAS determination for spiked plating sludge sample

2t AP sle, Ar|EFAAIRET £ dF
Aol #A7 d71E FAAEEEY FE3Y-L )
e $EAFu A we} 252 st 2%
Wlel] ojs F&¥ 5492 {78l 2] 9
7] el fr7]ei Al mE of g Adun ] ¢l
&3 4892 digestiond}#] e 24, MDSE o]
43 digestion¥ ¥4, MDSE- ©]-83F EPA SW
846-3015 digestion¥ ¥4, HNO;+HCI0,2] 7H4H&
o] 8-3}le] digestion &HF F-43}e] HowfAle] ojgt
o3k vl oA pstedct. MDS2 digestion2 &7l
A& 45 mlE #+# 8§ HNO; 5 mlE 3k diges-
tion 27 ° 2 powert 100%, PSIE 70719, times
204, tap 104, temp.& 165°C] =4 slol| 305}
gdrt. HNO;+HCIO 734HE o188k digestion
250 ml ¥lel#Hel A& 50 ml2t HNO;+HCI04(2:1
V/V%) 15 mlE F8t3 AAYAE 9% /718
< AAs Yste] datelld S35t

2.23. BAubY

Ni, Cr, Cu, Zn, Ph, Cd& «dukz{ql AASHPH o R
A sk Abe Feel o3t A3k AA3] 93t
o] ZFEgN AR A FEE 25 YA 24
3lolch.

Hg #4278 394 2 1% NaOH 5890 3¢
ZAg 3% NaBH /898 M8kl on, k)4

Extraction Digestion Mean recovery (%)" of elements
method method Ni Cr Cu Zn Pb Cd Hg
(Direct analysis) 96.9 99.6 97.8 100 101 100 33.6
EPA 3050 MDS digestion 90.9 99.6 95.5 994 100 100 71.0
method HCIO+HNO; 100 100 96.9 100 101 100 64.4
digestion
Korean (Direct analysis) - ¢ <3.0 <3.0 <3.0 - - 6.4
ractio MDS digestion - € <3.0 <3.0 <3.0 - - 15.7
extraction HCIO,+HNO; <30 <30 <3.0 <30 e ¢ <3.0
method L.
digestion
(Direct analysis) <3.0 <30 32 100 70.7 79 -t
KRICT MDS digestion <3.0 <30 34 100 69.2 74 13.1
method® HC10,+HNO, < 3.0 < 3.0 32 100 70.7 7.9 - ¢
digestion

“Mean value from three measurements.
"Hg was determined by HG-AAS.
“Not detected.

‘KRICT method is a modified Korean extraction method by adding 0.2% Na-EDTA in sludges.
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Table 3. AAS determination for spiked lcather sludge sample

Extraction Digestion Mean recovery (%) of elements
method method Ni Cr Cu 7n Pb cd Hg’
(Direct analysis) 91.6 100 79.1 119 - 100 100 73.0
EPA 3050 MDS digestion 92.3 100 80.1 118 101 100 85.0
method HCIO,+HNO; 96.6 100 81.7 121 102 110 62.0
digestion
Korean (Direct analysis) 63.6 <3.0 <3.0 56.8 6.4 75.0 =€
extraction MDS digestion 63.3 <3.0 3.0 71.5 6.4 71.0 -~
HCIO,+HNO; 63.3 < 3.0 3.0 71.5 7.2 73.0 -
method S
digestion
(Direct analysis) 60.0 <30 35 73.5 29.6 75.0 - ¢
KRICT MDS digestion 60.0 < 3.0 34 743 65.4 72.0 -*
method" HCIO,+HNO; 633 <30 33 77.9 63.8 75.0 - ¢
digestion

“Mean value from three measurements.

"Hg was determined by HG-AAS.

‘Not detected.

YKRICT method is a modified Korean extraction method by adding 0.2% Na-EDTA in sludges.

= 25 Kg/em®tE o) Arg AHsiels HG-AASE 2t A2A7 Alblold 248 A58 2AsAe

%
ol g-shod ul&% el 2 Haslgich P AT B S8 BAE 5hA) Yok
#7] -3 Adu e A e A M
o] A= Uubgl FEAAb g AL88te, EPA 3. 30§ oF
e} a7 shel A ek 4 gl sedeh
wEh A5 2R we} gege] v crng A% A8E EPA 3050%", Ul 4243w

Azl ofgel olgh EoHE wwsh] glejed e Al Y B ATl SHE FEubgel ola) 3

Table 4. AAS determination for spiked paper sludge sample

Extraction Digestion Mean recovery (%)" of elements

method method Ni Cr Cu Zn Pb Cd He'

(Direct analysis) 103 42.7 85.2 103 100 160 59.2

EPA 3050 MDS digestion 103 65.7 84.4 103 100 100 77.2

method HCI0,+HNO; 103 67.1 92.8 110 101 160 26.6
digestion

Korean (Direct analysis) <30 <30 4.2 - ‘: - ‘ 110 ‘

. MDS digestion <3.0 28 4.3 - - 1.0 =<

eXAction 4010, +HNO, 33 3.4 423 <30 <30 13.0 =

method L

digestion

(Direct analysis) 284 <340 36.1 36.9 927 63.0 ¢

KRICT MDS digestion 28.4 33 36.2 36.9 9.14 60.0 ¢

method" HCIO4+HNO; 27.1 32 36.7 29.6 924 61.0 =
digestion

"Mean value from three measurements.

hHg was determined by HG-AAS.

‘Not detected.

YKRICT method is a modified Korean extraction method by adding 0.2% Na-EDTA in sludges.
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Table 5. AAS determination for spiked electric sludge sample

o

301

Extraction Digestion Mean tecovery (%)° of elements
method method Ni Cr Cu 7n Pb cd Hg"
(Direct analysis) 100 95.0 58.7 99.0 102 110 51.0
EPA 3050 MDS digestion 97.9 96.9 56.3 100 102 110 67.0
method HCIO,+HNO, 102 96.9 58.0 100 102 110 226
digestion
Korean (Direct analysis) <3.0 <3.0 <3.0 ‘ - L - C 5.0
extraction MDS digestion 34 <30 <30 ‘ - - 12.0
HCIO+HNO, 3.4 15 <30 <3.0 <3.0 <3.0 9.0
method L
digestion
(Direct analysis) 145 <3.0 10.0 12.6 22 22 ¢
KRICT MDS digestion 14.1 <3.0 9.8 11.8 21 21 ¢
method" HCIO,+HNO; 15.4 <30 10.0 12.2 22 2 ¢
digestion

‘Mean value from three measurements.
"Hg was determined by HG-AAS.
“Not detected.

*KRICT method is a modified Korean extraction method by adding 0.2% Na-EDTA in sludges.

gtqdch £ A6l A% 292 chelating
agent®@ Na-EDTA 0.29%% H7}shE £&3)= vy
28 ;le §-EA g ﬂ"f‘%% vl slodvt,
ol =g Nel| EE e F3t gdol o]
7)-E& A58 3 A) 5} AAC,i 7{—]§} u} 24 o].Q_
ol YA U=}3} =] A| 97| W F-o HEE AE &
4 ke Aol 278k} &, chelating agent'*E

Table 6. AAS determination for spiked dye sludge sample

ol gate] el §2 AR B e Hysal

o},

A%k ol A chelating agent®

o] &% 72 o)+ Na-EDTA 0.2%E A1-&38hict.
zhzke] FZubwio] o8
el &t 38| dFe
fl-g AR MDS 22|35 Hlo]H ol AAHAE
-2 Aeell4 HNOs+HCIO.®] digestion #Hiell 2|

239 §4%
A7) istel g3l

wol

#71E Al

Extraction Digestion Mean recovery (%) of elements
method method Ni Cr Cu Zn Pb cd He"
(Direct analysis) 99.2 41.6 103 100 101 110 97.4
EPA 3050 MDS digestion 95.2 427 104 99.0 99.8 110 99.6
method HCIO,+HNO; 103 49.6 102 100 99.8 110 67.2
digestion
Korean (Direct analysis) 13.4 <3.0 30.8 : - ‘ ‘: ‘:
. MDS digestion 14.2 <3.0 297 - - ¢ ¢
extraction HCIO,+HNO, 142 <3.0 30.8 <3.0 - c ¢
method .
digestion
(Dlrcict 'anal}'lSIS) 24.6 <30 312 <3.0 045 16 -
KRICT MDS digestion 23.0 10 33.1 <3.0 96.2 15 -
method* HCIO+HNO; 254 i 2 32.7 13 0 6. 2 17 ¢
digestion B ’

“Mean value from three measurements.
hHg was determined by HG-AAS.
“Not detected.

‘KRICT method is a modified Korean extraction method by adding 0.2% Na-EDTA in sludges.
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g 3|88 v A3t
F2% 92 F$ Ni, Cr, Cu, Zn, Pb, Cd&=
AAS, 18]35 Hgt HG-AASE £48l0] 3|88 A
2 dlwsld o, &% 24 0] EeAALS ke
AE 3AEMHE ARSIl =A% 5ERe
sludgeA| 88 AASE AHsE Hyl= Tuble 2~601 A
Alakglon, 2t o] B8 7t 33] FEaled
Agg Aatel Hatgrolch
E4 sludge®] 7%, EPA 30508l wel #&3)
79 HANFEE  94.3%, ) -8-E A §upe 2
L. 3%% 2 ol-pAelA FulE-E A& A e Y
& 27.19%-& vierlith. EPA 30505-%4-& HgE Al
91?{} Hd 3] 100% 1A vhebgkon, Hgol
HHE 8- 67.5%F veblich e £-E4] 8w
{8 ] At AEe] AV Hd s g8l
3] A e3 Adele & ApAoA o)v] uad ko
2 A7 2 A 0] S B gl 42%, 32609
HAE v]ulst vid e °ﬂ‘i}—~ Hhal gl Ag ok
ek et & A-AlelA =AY o] £5A3
g2 Zn2l 75 EPA 30503 #AIRF 2 39§
< vieblirh Hg2 MDSel )3l digestiondl 3|<=§-]
& uh e 2 digestiondt 7 R} Y3 pgo| 7
vlepgd o 2a) o] digestionh 3= d1gest1on%7|7]—
o wglr] dfFo §71% el E8 digestion 74
F Hg¥l vk A=) -2 7102 A7)
1 sludge A1 52 39, EPA 30508l e} 5%
g GdalreES 95.8%, A& A HUHL 30.6%,
& A SHEEAEEE
38.4%% Yieblitl. EPA 30505-%8-& Cu(79.1%)2}

o

4:10 UO{'

22} & I}
AR WS

oAl

Hg(73.0%)% A% o2 dae ol —?—’%’{ B3
g5 vehdlor, e 8FA18HubH-E Cr, Cu,
Pb, Hg®] 33]58&0) vl-$- A 5314 b}EP;err. £3]
Pbal g EAFAANA AR o] S35y
o] FEHE I £ AP 35-g 5} 2,600
Z7H& Vel olet w3 28 Y4E MDS9 )
HhAbel ol 4 HNOs+HCIO, digestiondt 7lo] dubd o
2 3)5go] Sk
A sludge A1 8] 7% EPA 30507 ol w}et 3%
P82 86.9%, THEEA L 15.1%,
B ol SEEAEEE G e
36.80:-& vtebdct. EPA 3050%%%-2 Cr, Hg, Cue)
9leo] ohE fd4e] YF I Fgo) e vehfa
,\1_0_ 4, Hg®l 7%= MDSE digestiong Zlo] t}&

kol 9]3) digestiongt 7B} 3|pdo] FA el
wrh o] SEAHu Y HEs g o) ¥
A} F3] A2 5eE-E vech B oodpaleA
Tl 3w -E AT dhe Y pgol
T E-EA P Rols akE g %] at EPAR of 3=
509% 7] 2] A] B8t

7] sludge A8 7%, EPA 30509 < w}a} E
g Yt &2 87.5%, TUEEAHHE-S 1.99%,
BTl S-S *—Zéﬂ s R
11.7%% vhebich EPA 3050533 Hgst Cuol®l
o] b 4o HAE S £ AAE vglon,
se] SEA P HAEo] k=AY T3 A2
358 epge), B Apalold] Fuje] 834
b A wbg el o &l Ni, Cu, Zn, Pb, Cd9l 9
TEgo] 2F ZUIE 9ot whEE vkl Aah o

]

3
i 84

e O
vy

Table 7. AAS determination for spiked paper sludge sample contained the added matrix

Extraction Matrix Mean recovery (%) of elements
method addition Ni Cr Cu Zn Pb cd Hg'

FeCl;- 6H,O+ 101 38 79.3 94.0 8.6 95.0 12.2

EPA 3050 AlCl;-6H,0: 5%

method Triethanol 81.8 41.7 85.0 90.0 8.6 89.0 6.9
amine: 5%

Korean FeCl;- 6H,0+ 1.85 <23.0 <3.0 - ¢ - ° 31 -

extraction AlCk: 6H,0: 5% N c .
Triethanol <3.0 <3.0 4.2 - - 83 -

method .
amine: 5%

“Mean value from three measurements
hHg was determined by HG-AAS
“Not detected

Analytical Science & Technology
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#] 3l¢ict. EPA 30504 o)) 23 Hge) HF3]4-8-2
B 46.8 %& v 3F4-go] Uk MDSE dig-
estion & Zlo] 7Nuk=l Abeoll A digestiondt 2 B}
3| g-go] 347} A vrehd 72 42 ohE sludge®
Astoj 4o} o] HgE digestiondl?] $laiA+= MDS
o 22 UeE 471F olgdof Irke AEL AN
gl

A4 sludge A& 7%, EPA 30504 ol w2t %
g HF 3 TE2 92.1%, FHEEAI L 6.5%, &
A A S-S A& AR W2 24.5%
£ velcl. EPA 30505292 77122 priority
pollutants 5.5 2H53 whgh H3]58-& viepych
=9 $ZA89H2 Cr, Zn. Pb, Cd, Hg®l %3]
F-go] F38| AzsiA vehdar glen, £ 54l
A s £EA1Eu S ST bl ol 83lS
7% Pbut EPA 30504 0] o8] &% 3583 v|%
81A Lpebgtet '

9% 27004 229 Y digestion W& °]
L3l Lol Bpsta zzbe] A8 o Wae| Bt
3| $go) tiEA Jehty, 53] w7 B3 A fukd
o] $-Z A3y 9] F7ESgo) F3] A3 et
ol wpe} iAo of -8 Al7}alA| vhs 210 R Y
e itk

ukz o2 amine™ e F%-amine &S A
o] AASEA A B3l 23] {44 sfj2]r} A edol R
BEr) ol e A oed 9o} 7] %

..?.‘L

7)o o) odsk-g A3 Ealsty] ¢fste] frlafA
AR sludgedl 4 W49 F4d W& F
triethanol amine™ 5 g& H7lsldcl. F7)wiael
= d=9 13 ey AHejA] FU)AAR T2
Fed AlG"S AHEstE 7o)l & d=iA 97| &
o] FeCls - 6H,0 2.5 g3 AlCl; - 6H,0 2.5 g8 A7)
5 Agolx dFe nie} o] Azl o,
¥ 3|82 A= Table 7 viebilisicl

vl F£& A3E Hel: EPA 3050 FERH %
Ni, Zn, Cde] #3582 mjdo] & Ak A o
gk=]"t Cr, Cu, Pb, Hge 7], F7] ool & <J
£ hg-g g4 9l

fr rlo Ha o

ol

4@ B

EPA 30504 wel £33 7§ zh2e] & Yi3]
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82 91.3%2 et o, o] F B|4-go] FA] 2
HgE A 93 F 3482 95.5%2 elste}. #47]
A E ] 43R o=l 228 A9
72 {20 A 11.1%E Jelgon, 2 oAl
Al chleating agent® H7}std AT S-EA1¢ub S
27.7%2] 3F3)-go] viehdo] gt A8 §7]
Zlof) 2Jgt o 3kg who] Hhe 22 viehyh

olubd © & priority pollutantst= &bl <5
F2% F89E YRS A Erh HNOs+
HCIOs2} MDSE digestionsl+ Zlo] &=go] &4
el me}, $718& AAse Aol Hvd-g 5
7R glehE A& o4 gl

Hgi= 73 $&3x70l2t &< 3= EPA 30508 2
25 o] X & o Nel ] g dvr}
das 7lo2 A7Ech Hgol A 4% #2217
olg} &xlele EPA 305043 HNOs+HCIO, diges-
tiond & 7% WaHlEl MDSE7]E ol &3k A ¥y}
3| 4-go) Az JJellrE Hg #4& 3] 947
digestion= Hg 9429 A& whA|3l7] $isted H o=l
4718 AHEshe 7o) v slrhke 7S 4 ik

- FEub o)} gAlEl® 7h7be] sludge A1 E9]
Z5) wal FE3lego] vz2A vehe JoR
ujze) odgke] mvle A& oS qloleod, ®3 &
HbH o 2 225 8% digestionthH ol upz} <
| t}2-& o= glgdceh

F71 o Fr A el 2J3F o kg At 1) 95
H71 2 Fr1viAg HrlgE AR sludge Al FolA]
EPA 30504 % )¢ Az3 3545 2o F9}
tlgo] s7lE FHAFUEA $EAYHS AFe]
ke At wil$- A2 FAEegE Bl det
7] 2 2719 wide] Fpgof W gL VAS o
4 glvh. 53] 2 A7adld e $EAEES
AR FEPE-E AA Tl AHE R Qe F
Mol HAA R HEEFEE 1.35%004 27.1%
2 Abds] Z71A17) el o2} chelating agent®] £F 2
Fkol ukE FE3]pg2] ¥R At DR
Az},

o}zl sludgeZ2] 571 priority pollutants®] 4
2 wide] o} Aol bt FAHMYe| i AT
Hojo} 3le, 53] IFe] #Hr|EFTAHARUE LS
243 Addd 3, neseio} ghepm Az}
Lis=3
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