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7o BAIK 20ml 23 L CH T A R P L, AERIAT LO0ml I X D B A BN L7z, ERIREIX
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An accurate and rapid analysis for lead in urine using solid

phase extraction column packed with a functional chelat-

ing resin
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Pb & pH3~7 OFEHTIZIT 100% i S, Na, K Ca
EpH7 LT CIRIAEHIR SN2 W LB L RITEh
TW5.

4rlal, 2@ NOBIAS Chelate PA-1 % v 7z [E Al
ECE o T, BRMEZMHEICL, »omitE—~ >~ GF-
AAS, BRI GF-AAS DWW IZB W T b IRF R
EHERCHET 5T ENTRE 2o 2D THET 5.
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0.1% fERyAW © ICP-MS HIfi# (TAMA PURE-AA-
10, =47 3 AV, B IZKEK %2 Milli-Q-ICP-MS (Mil-
lipore Japan, HH) IC& DR LB THRL TH
w7z,

0.1M FEEE 7 ~ & = 77 AR« SilBRH e 7 > €
= AEREEE (BIRLY, W) ARG ML
L — MEE (NOBIAS Chelate PA-1) TH# L7212
R L7,

P HEE  ICP-MS 0T 12 I3 £ e iR A ¥ (10
mg/1) (CertiPrep, SPEX, USA), B X U'VIRE#Es &
L TR Wt 2 Bt H Ge BEHEE R (1,000mg/1) (FIEAE
3, K % 01% WMEBERCTHRL THWwZ. AAS
ST IR W4T Ph BRHEHE (1,000mg/1) (FIISG
MEE, KB &7

PRI #ES AL & LT Seronorm Trace Elements Urine &
Urine Blank (SERO AS, Norway) % MH\w7-.

2) [EAHF

BARRI 2 Z 28 LT, ZHLHERY e Fux 2y s
VL= MIA I ZFfE - =F Ly VT I VSRR E
AL72F L — FM3IRFEAM S # 5 & NOBIAS Chelate
PA-1 (HiNA 72770y —, B0 2wz Bk
F#IE 45~90um, FEIEEIE 240mg TH - 7-.

AN 7 7 203 IN AR IS & 2 PEi B X OV 0.1M B
(A =Ny VN [ e 0l G RV A NP
W F 72IZRICHEED 02M Fifg 7 v E= A &N %,
PHA 4~612H 5 Z L 2 ik, 77 21T@EL, #ilh
D% F L — MBI S 72, BHiK 20ml % T L
TH T A %W L7, MHREI 1.0ml 12 X 0§ % [
L7

3) MR L Z DR ESM

1) ICP-MS i HP4500 (Agilent, USA) ZH w7z,
WERE (m/2) 1k, Pb=208 v, WEHELLTY=
89 & 7z, JREENE BIAHL L2 WiAid, ki
I DRE 10 AL TEAL 7.

2) Y=~ VHIES T 7 74 MRETEEGE
( Zeeman GF-AAS) ¥ Z-2000 AAS ( Hitachi High-
Technologies, Japan) % w7z, &5 283.3nm DMk
2R, BRI 10u, WE 7T 27 A1, 60C~110T
T 40 sec # Mk, 500C T20 seckfk, 2,000C T3 sec
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JEFAL L 72 2.800C T 4 sec Peid L7z JRAKH & A
WL WA, AL BHiRl L LTRT Vo n/x 72y
w4 (Pd/Mg) #ifE (Pd 1,000ppm + Mg 100ppm) 10pl
ZWMUCToHM L7,

3) DMIIEZ 57 7 4 MERTWOLEED (UV GF-
AAS) X, AA6800 AAS (Shimadzu, Japan) & Hv:7-.
R 283.3nm OHTHLE HVv, BE=EIL 10ul, WE 7T
75 5%, 70~1307C /50 sec #2218, 500C T 20 sec JKAL,
2,000C T 3sec JETAL L7z, JREEZ EAHRIH L i
A%, IR 20ml & AHER/ BElR /i KR & B B UKL,
DDTC-MIBK it L 72 ¥ 10ul % 547 12k L7z, REAH
F L2238, I 2 AR X D 5 AR L T
L7z,

4) FFHhoFr) A Na) BrXoayva (K) IF
AL (7600 B ERRMA A B AT 26, HZBERT) 12
EDHEL, AT a (Ca) 1 ICP-MSIZTHlEL
m/z & Ca=43, WE#EL LT Y=89 # /.

#w R

pH4~6 {2 B 1} % $5 i B 10ug/1 © L # % 50ml %
NOBIAS Chelate PA-1 {2 X % EAHHHI#, EH#® % 50
ml & LICP-MS ClIEL72E 2 A, #0 K LKEEIZ N=
5T, 1041+025ug/l, CV=24% T 7.

PRAFFIREZ BT 2 EAHMMI A 5 25 5 OO B % 1
BT B 720D\, IR OUREE & i 2 28 2 TR L7z,
ERHEANIC X 57— IVIRIC 40ug/l IE OS2 @M L, £ D
Smlz# F 2L, 1, 2, 3ml® 10N % 7213 30N &
RICX DS, ICP-MSIZTHIEL 7. ZOE%, %
LISR$ &9 i msRiE, 13— 102~107% O #:ipH
WCdHorzZ 5, 1ONEE Imlic X 2 THaT
Hove.

FEARI 7 5 A O RFFR 2 RS 5 72012, AR
A 20/ E TS E TR L BEANCE S 7—
PRIC 40ug/l DIEFEZERER/IML, ZD 5, 10, 20, 50,
100ml # [Fl& o 02M i 7 > =7 A T2 /ICHRL
TEAHE L, ICP-MS 2Tl L 7=, BRI 1
WRT LI 97~105% & —ETH- 7.

JEBR TR H IR 28 % 145, 290, 727ug/lmmML, o

1L LTOMBROBERL ORI X 2 RAENGHO
avEs

N - TR O i
T R I IHH

1mL 2mL 3mL
MR (ng/L) 04 04 05
IN WHR (ng/L) 426 419 412
B (%) 1055 1038 101.8
HERME (ug/L) 03 03 03
3N WIR (ug/L) 430 426 425
W (%) 106.8 105.8 1055
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140% JR W o S5 iR B % ICP-MS, JX 1t-DDTC-MIBK #i Hi
120% | GF-AAS, Zeeman GF-AAS To#r L7z, I, IRINR %
EIARFHE 2, ICP-MS, Zeeman GF-AAS, UV GF-AAS
oo | TE—e— o o CHlE L7 (2). TR EAL S Lok
M oso% | DDTC-MIBK #lii UV GF-AAS, Zeeman GF-AAS & i
% 2 MR A S Ao 725, FARSIE L7234 5
E 60% | RTOFHEEBGT, (21Z100% O EIPERATE & L7,
40% | Z OWAR OB ET O Na, K, CailtEizZh#
0% | 5700, 2,300, 142mg/l T&H - 7225, EARGML L 7214
DOBEWHEF O Na, K, CaiEid, ZNnF Img/1 K,
0% : : : : 1mg/1 K, 1.3mg/1 & 75 7-.
5 10 25 °0 100 WIS, STEEE S O REEHC 40ug/] DBLEEIZ 8% N
Rk (m) LT, Z0EIUREHE L kR e 23R L. $72,
1 BRI & BN S 728 & O O ZAL. BEAHHIN BT #1251 % Ca, Na, ROTK Ops % s
AL, EMIMEICEY, Tho50RFIIFITEEIIHEE
ERTWwz (34)., WTFNOSEEZRICBWTY, %
F2 AL L S REHT L DML DA X 2 SRHIR O s 5
ICP-MS UV-NF AAS Zeeman NF AAS
Added —
b | R 10 A I AL DD rC A Pd/Mg HiE R
ng/L ug/L % ng/L % ug/L % ug/L % ng/L % ng/L %
0.0 16 16 32 22 0.7 18
145 15.2 93.8 154 95.4 28.3 173.1 188 1145 10.8 69.9 183 1136
29.0 294 95.9 29.5 96.5 19.6 56.6 336 108.5 20.8 69.4 31.8 1034
727 71.9 96.7 735 99.0 63.0 82.3 80.0 107.1 55.5 75.4 737 989
£33 HEEEIRIC B B B O
ters | mowm | G775y | BRES | RRERE g o
E%H 1 - 061 269 695 1064
VEE# 2 + 1.26 654 108.8 108.8
VESE# 3 + + 3.37 777 114.8 925
Jis R ++ + — 21 219 98.7

K4 EEZRPDPSOT VA BLOT VA HHEOKRE

#£5 HEHEJR (Seronorm Trace Elements Urine)

ki BT A 50HR (N =5)
S ¥ ﬂ(‘ i\E‘) Z‘)A (77 ‘]{: "J/S 7J<)l/ “//'E)A vt SrFTAER (ug/L) FRAEME (ug/L)
mEq, mEq, mg
Urine 807+12 91.1=70
N 1 151 47 41 Lot N0.2525 7= 1=74
PERH | e <4 <02 0002 .
! Urine Blank 065002 065012
Bk (%) > 974 > 996 > 999 Lot No.2524 16501 6520,
| am 248 389 142
ER5 1 e <4 <02 0.004
Bk (%) > 984 > 995 > 999
e 82 544 103
PERE | i <4 <02 0.009
B2k (%) >95.1 > 996 >999
1R 160 584 107
PR T A <4 <02 0.013
Bk (%) > 975 > 997 > 999
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TBHRIZBWTY, KLEBEZ LICRNE=EOITIT
100% OB FONTZ LD, RESNIIEES
ROGHICBNTD, o REEEz bz,
JREEHEZFL (Seronorm Trace Elements Urine) 5ml
ZEAH L, B % 5ml & LT ICP-MSIZTHHT L
TN E L R A RS I\R L7, TS V7 RB X
OHEHRROWT D FIMEE B —3 L, L b
2%, REMEL D A, BEL IR TW.

z =

AR SRR, BRECHERTL S
WS TH B M5, GF-AAS BELflibhTwa
A, RSO ERIEREOER/THLZ L, KEDT
WAV RETNUH) TEHEBEPEALTBY, £O< b
)y 7 ADMAEDIKRE N Eh 5, SHHIE 5%
ACHLIEMLZBMEZ52 008 WEETH 5 2 WG sh
T30, W, WKPOMESEOWEICF L — M
PREAHIIBANC X AT AH WA 2 LI2X ), Tuh
YROCTVAY) FHEREBRELTHRY FI T LED
ZLOBBRBEERFRHE TR LI EPRESNLY. &
[l v 72 Nobias PA-1 Tlg, LIRT LI ITRICBW
T3 100ml DR O Z 11T 100% HHETE, 220
L L7 homiiciy, BRI LON, EiEIE 1ml
THoTHotz (1), GF-AAS HHICHBWTIE, 3
&R ORI L 2 — B S UL, EREISEE R
WO, BRI Iml IS X BB EMA S E T LR
DE%E S0 TR TE S, FL— MIH 2T 72304
X, 2 THLIER X —< VHIEE L SR
PHEEDOWFIUTB W TH IR L 728/1& 100% [0
REINTWE, LALEYS, ROIARLRMIEEZEE LT
MONBWIEE—~ VHIIEBEICBWTHERD 5T
Pd/Mg fIEHED A TIE 70% OEILE L2 E ST,
FJKAL-DDTC-MIBK $liHi-GF AAS %€ T13 8 filiE K &
CFNA ICP-MS 2B W TR, ROFRZ T T4 7%l
ENTELEINTBYY, SHOMRTLARD 10 fF
FRUTB VT 955% ORILED R SN=28, F L —
FHBIZE D 970% & ESHICRLS o/, T2 ki,
RIGEBHI L o TT7 VA VELR EDO< M) v 7 ADSK
ELRLRDLDT, GFAASHEDAZL 5T ICP-MS EIZH
WTHINHIZEDEZT M) v 7 AR ZRE DL Z EAST
X5F L — MHRIC KL 2RI ARIZLE 2 BN

T2, RORBRBOBERZ LT F VIBEORL S 34
OFEFEZIR L IBBIR I BT B HEHI B W THI3IF 100%
OEFMERDSEUL S, 7IVAY - 7IVAY) FHHITHEIKR
FENTW (3, £4). 3518, EERICEZHE
WZBWTY, #FikEL ) DBERCHMESINTEY, F
L — MlHEIC X 2B OIEREN: & BTN R W Z &8
RENT: (F4).
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U EOHRENLS, BREF L — MIETAZ 2124,
ICP-MS 73418 & O GF-AAS i B W, R %E
BERCMET S ENTREE Rorz. AL, EREF
L— MIRIC X 2 EAMHEMHZ 3562 LI ) B HICHEE
B ORMT 25 LD WRELOT, RyPSHIELRE L
THEHAWNTHLEEZ LN,

BEE AWML A SHE)E R AR AL AR [ 57 S 12
SrIPIRSE R SE 3 3 | B & OSTHR R A B LA 8 B B 4 (W 2 AT 5E)
17659178 I2 & 2 b D TH 5.

B HENAF27 /0y —=X F7 5770y —8EHER
I EZERRI7 T ) r—arery— WMAATFRID F
L— MbES X R FEEICHE T 2 EATE RO L 7 P
A AEWE, RHBELET.
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AN ACCURATE AND RAPID ANALYSIS FOR LEAD IN URINE USING SOLID PHASE EXTRACTION
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[Purpose] Since measurement of urinary lead is easy to perform, it is desirable as an index of long-term ex-
posure. However, measurement was difficult by graphite furnace atomic absorption spectrometry because vari-
ous pretreatment steps were required. In order to establish an accurate and rapid method of analysis of lead in
urine, we examined the solid-phase extraction method (SPE) using a functional chelate resin column which
could sample transitional elements selectively. [Methods] Urine and the same amount of 0.2N ammonium ace-
tate were mixed, checked for pH 4-6, and loaded onto the extraction column. Lead in the urine was captured by
the chelating resin, the column was washed with 20ml of super-pure water, and lead was eluted with 1.0ml of ni-
tric acid solution. [Results] Five to 100 ml urine could be loaded onto the column and 100% recovery was ob-
tained with 1.0 ml of 1IN HNO;, yielding a 100-fold range of concentration. The results of recovery testing using
urine with various concentrations of lead added indicated that added lead was recovered at 954 to 114.5% and
alkali and alkaline earth metals were removed at approximately 100% by SPE using the chelating resin column.
Certified urine, lead workers' urine and corrupted urine were analyzed, and good accuracy was obtained. This
method is practical for urinary lead measurement.




