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YAMASHIGE, T. and TERASHIMA, S. (1986) An improved method for the determination
of chromium in geological materials by atomic absorption spectrometry. Bull.
Geol. Surv. Japan, vol. 37(7), p. 373-380.

Abstract : A rapid and precise method for the determination of chromium in geological
materials by atomic absorption spectrometry using an air-acetylene flame is presented.

The sample (0.1-0.2 g, containing more than 50 ppm of chromium) was fused
with 1 g of sodium carbonate and 0. 3 g of boric acid at about 1000°C for 1-20 min. After
cooling, the fusion product was dissolved by heating with 10m/ of 6 M hydrochloric
acid, then transferred to a 100 m/ volumetric flask. Chromium in the sample solution was
determined with a fuel-rich air -acetylene flame by an addition of 4000 ppm of lanthanum
as an interference suppressor. If the sample containes less than 50 ppm of chromium,
the sample (0. 3-1. 0 g) was digested with 0.5m/ of 9 M sulfuric acid and 5m/ of hydro-
fluoric acid, then evaporated to dryness. The sample was fused with sodium carbonate
and boric acid, and the chromium was determined by the same procedure as described
above.

The limit of detection was 1 ppm for 1g of a given sample. The method recom-
mended here was successfully applied to the analysis of a variety of geological reference
samples from the National Bureau of Standards, the National Institute for Metallurgy,
South Africa, the Canadian Certified Reference Materials Project, and the Geological

543.4 : 546.76

Survey of Japan.

1. #

BEFRBHEICL B 7 v 20N BRE R HENEL, —
BARHO 7 v AIERIRBHRRIELIT) 2 L RER
HEETH 5. L LANRL, HAEEHE JG-1 KT»
IB-lizonwTohETBEshEISLEFLLE
i —B R R LT (ANDO ef al., 1974; ZHE, FL
2). THhIEFERRO 7 v A5, L LT v gk (7
rnvA bk, FeCr,0)Rt a2 # 4 b [(Mg,Fe) (Al, Fe,
Cr)0 ) EDBMIZ I o THMLITS W E LTER X
5 Z L RV7 v ADREFRIEMTITINTIEE L DL
SPAXIEDEELEX 5z LAREREEbh 3.

SEE D (1984) 13, BRIRF D27 v b DOEETE oA
e W WMEFRBR P L, PRUSZKOWSKA and
BARRETT (1984) i3 #EH L U x 5 W & 5o fbksk
L BB TAE L TWS D, ZhbDHETRERE
BHESEFINEE 7 v MEYOLEBYMESRSZ

hll

* BERRREYv -~
B

LEREERBENLE . FHEQITD IR ZRBT VDY
(Na;CO3 +K2COs) & Fivy 2 580, HVEIEA (1980) il
Bt Y v Ak BEMERI LREOBMAMEL Y LS
L OBRBHCHEATE 30, RRY ORI WERDME
BAHHT B3 REAR DB, A2k TBY 57 A (SALLES
and CURTIUS, 1983) M4k vER Y -7 & (BETTINELLI,
1983) iz L BAME LT TSR, ZhbDHFEEH
B OBBICEREEEL, BELVEETDHB.
AREERC, AYE RARSRINEDLL, BOTVEO
EBBER LRWREEF MY v A LR TRRIC X 5RMES
HETL, S0 TBImsicontikoh e cEiEfo
MOENTWRWT V& U ERINT 2 H5REMREL, BiF
BRER &S

FFEEITH TN Y, MERETEEELFEEND
BEERAAEERS LRARBH 2RI L Cniziin
Te. BLBHILE L ET 5.

— 373 —




BEREFTA R GEINE ETH

2. HERUVEE L HESRME

2.1 8 %

7w MEERTK - R FROGH 7 v 25 ¥ R K (1000
pg/mi, FOEMIETEM 2LERZECTHOIM oK
BeHRLCER L.

7 v E IR @A0mg/ml) @Rk T v & 2 (99.99%)
46.9 g % 6M ¥ 200 m! T, KT 1000ml (2
KLz

KRBTV UL, RUER, *OMmoRBITHRERS
BEOEEMFA L.

2.2 EELAERE

BE: BEAYy— 17y vathfo AA-T81 5
BFEtES, Z28—7vFrr7r—Aa 10cm =
vy MA—F—HBENEHBLER T EFL VT L —
LH5em vy bA—F—EBER L. BETERE
Py 2RO v ARERIES LS TH B,

MRSt « TR 357.9nm, 5 7 EHER 15
mA, ZE—7 eFL 7L —bDLEKFHEEIX 12 /min,
T EF L UHEE 3.5 /min THY, SN—F—LkoNE
BWEX 10mm & Lz HEREER—TRFro7i—
LEER T A BEOMBRLERRE T 6 //min, 7 EF L
VIR 4.40min ThY, SA—F—LOXEKE ST 8
mm & L7z,

3. EEBRUHERLER

3.1 Jr—L0OERE
BEFEEEICL 3 7 v A0HETE, ZE—T 5L
YT U— A LEBEER T F LT L— ADHEARN
FRETH Y, HIRERESE L, MRS OTH%
BOFBDIRNE S TWS @HIiZ», 1984). 2.2 ©
WARICHIEEMETH BPRBRBOELE—T £F LT
L - ATHET 554 ORE (1% WIN) i3 0.048 pg/ml
ThY, BRIEER—T7EtF L7 L —ATIZ0.095
pg/ml T, BIEOHFBIR 2HEOBEE 2R Uiz, ks
DFHIEL T, 2 2RMULTHEETSEAK
FOTFhovr—s2FALTLERERRD AR
ofc. Eie, BBILER—TEF L7 L—ARRE5H
TR, BREERTS L AA—F—~y Flzt =R 8
AEL, BEMET L. 20z bbRnE
BRIZTRTEZE—TEFL U7 Lv—ATTS52LiCLe
3.2 HERSOHELTF SO

7 v ADEBEIZBNWTIRE  DFELBEXZHOTH
ERTZERGLENTEY, ZhoDTHEIT22D
L7 v = .. (BARNES, 1966; & FHE 2, 1982),

WRER+ + v . (HurLBUT and CHRISWELL, 1971, &M
1Z4s, 1984), v eAiEes v v A (JIS MB204), v 7 v
LB Y 7L, FUER, RAKHVY FLER(ABDALLAH ef
a., 1984) 2 ERFINT 52 HF B BERINE (P E &,
1980) BT T3, —F, FEFEHbELS W TR—
BREAEP B~ SRV YL, IALVY LA, RbryFY
ARERTIHEOTHIMFHREL LT v 2 v O
BB L—RETHB. S OBtk reso
EENFREL I, EERSEERT 5D OREN
FOEEFHTEBFIEANDS.

AFETIRT V¥ viC kAT HRoMEzBRET2 2 2
iZl, Zwu.h. 0.5ppm, ¥R 0.5M OBRKIZ7T LI =
v 4, b3, NYyLE 23 TRO—EREERICEM
L7z E Rz b onFhicd 5 v % v 4000 ppm %
WML BIERED, WELRL. 20ER, 5v200
Mz X 0 $h e BR < AREOTTHRIL 7 v AED 400 fFizy
7z% 200 ppm AFEFLTH £1% DINOEETEREE
ELTFHBLARNZ LB o (E 1), o
DIEFHPHHRFEEK L LTk ve=v 4, HE7AR
=U A, EuliBby v, EErhyvaERNLE
BAROWTHRET LY, WTFhd sra viRmog)
RICHRTEZ EPHHALZELR).

B ORI KRBT Y v AR ERAT S LEBED S
b Y Y ARRBSRPICEET 5. SROF MY AR
FETERETOT v v ORBERINEEZRD 5 BT
7w 0.5ppm, F kY w4 5000 ppm, ¥EEEO0.5M D
Wik L, “hicgk 200ppm, F# > 200 ppm, FW3E
400 ppm F ERNCIRI L2 R 1EY, Sz h bl
WD T 2 BN 100~10000 ppm %23 X 52 LT
HE L. ZOfRE, 52 %2 1000 ppm OFEINC L D
WFROTEOTELRECIHEITEZEE 1 E). ER
B oS TidE4es BT 4000 ppm 05 > & LR ENT
Bz ricli. 3 MY ¥ A 5000ppm, T & > 4000
ppm HEEFET A MRS OB >N T LRFT L
73, $AF 100 ppm, W8, #3400 ppm, FDflo
TE3RIE 200 ppm HFETELTH £1% AN OREECHIE
TERE1R). 2B, HERLSOEEICET 5ERIT
Cr(V) oW THTo 725, CrlID) ZHAviEe bigiE
FiERERTH - .

3.3 RyH T30 PR

T v v OURMED 2000 ppm 2EEZ B L b TR TR
BNy 7 77y RN S h. £ 1RDE
RICBF 270507 759 FRIE R A4 v
357.5nm BHWTHE L, MHIE LcEzRE 05T
IR L BERIEOEE ICSED T V¥ U NEINE
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Interference of various elements on the determination of 0.5 ppm chromium and

FFRIEHITC & 5 WERB 7 v A0BREOWE (LE [&-H5 1)

BIR LERSORE L TH O

the effect of different releasing agent.

Chromium found (ppm)

Blement MW releasing T NH,CI Al K,S,0; Na  Na 5000 ppm
agent 4000 ppm 2000 ppm 1000 ppm 10000 ppm 5000 ppm La 4000 ppm

AL(TID) 200 - 0.432 0. 500 0.485 0. 500 0.491 0. 472 0.495
As(IID) 200 0. 307 0.503 0. 545 0. 479 0.508 - 0.500 0. 500
Ba(II) 200 0. 500 0.503 0.510 0. 495 0. 491 0.505 0. 500
Ca(Il) 200 0.471 0. 500 0.510 0.495 0. 500 0.485 0. 500
Cd (D 200 0. 505 0. 500 0. 500 0. 448 0. 491 0.500 0.505
Co(ID) 200 0.231 0. 500 0. 409 0.475 0. 482 0.271 0.495
Cu(II) 200 0. 500 0.505 0.505 0. 465 0. 508 0. 505 0.505
Fe (III) 400 0.192 0. 500 0. 509 0. 336 0.535 0.314 0. 500
Hg (II) 200 0. 500 0.500 0.495 0. 479 0.508 0.503 0. 500
K@) 200 0.538 0.503 0.495 0.543 0. 500 0.508 0. 500
Li(D 200 0.528 0.503 0.525 0. 479 0. 500 0. 495 0.495
Mg (IT) 200 0.298 0. 500 0.473 . 0. 530 0. 464 0.428 0.500
Mn (1) 200 0. 500 0. 505 0. 520 0. 430 0.485 0. 500 0.505
Mo(VI) 200 0. 500 0.500  0.495 - 0.510 0. 480 0. 500 0. 500
Na(I) 200 0.528 0.505 0.530 0.530 "0. 491 0.502 0. 500
Ni{II) 200 0.221 0. 500 0.482  0.490 0.410 0.242 0. 500
Pb(ID) 200 0. 500 0.423 0.520  0.336 0.473 0.505 0. 457
Ph(II) 100 0.503 0. 495 0.510 0.485 0.495 0. 500 0.495
Sb (I1T) 200 0.505 0. 505 0. 490 0. 430 0.473 0.505 0.505
Se(IV) 200 -0.505 0.505 0. 500 0.475 0.500 0.500 0. 500
Si(IV) 400 — — 0. 495 0.510 0. 500 0. 488 0.503
Sn(ID) 200 0. 490 0.495 0. 466 0.410 0. 454 0.495 0. 495
Ti(IV) 200 0.231 0. 500 0.241 0.336 0.491 0.271 0.505
V(V) 200 0. 327 0. 500 0.416 0. 439 0. 481 0. 400 0.495
Zn(II) 200 0. 394 0. 500 0. 500 0. 408 0.491 0.505 0. 500
hB DB, ZOMOTRD D bTREkIcE 3 &ﬁﬂéﬁ%aurvﬂ@@ﬁ@@&ﬁﬂut

Ry y 75y FRIRBKREL, REPoBREFTEMN
Fe,0; & LT 20% &M% 5230 10 ppm BELLT
DWEY v b ERTIHATAY 7 777V FRIRO
THIENNE L ,_thé

3.4 FHElornEEE '

3.4.1 BESEE, WHEE o LAKEERSE

SRHIZ 2 (1984) IARIKP O 7 v A OFER TIEERER,
B, SolbkERIC X 5 HIAE & RF L, Prusz-
KOWSKA and BARRETT (1984) i3#fEe - L x 9 218
EFEER L S o LKBERTHELTVS. 22T, 6D
BHEEELIEOLL LS, #—

XA b, IR -

B 0.2g FHESE O0mM) XM VEDY, ﬂﬁ$
B 2ml, FEER3ml, Hofb/kEMSmI &Mz, #20

HEHE L. # 250°C oM B L Tm#L, &
FHEE L. HER(+1)5ml 2Inx CTHBEREL, ;f R

7722 (GOm) i LAN, Ty R ml 2N,
UF410FETrs e s EBEL, BREREEZT
A ) RRRIZ X o THEOAIEE B L TE 2 RiTR
L7z.

HE2ENbbPB L5, JG-la({ERBMEE), IB-
3(ZXRA), SO4(+TL x %), NBS-6% (R—F*¥A1.1),
NBS-1645 (3 ) IHEREY)) ico T O FHE R EZ I
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Interferences of iron, titanium and silicon for chromium
absorbance and their elimination by the addition of
lanthanum.

A : Cr 0.5 ppm+Na 5000 ppm

B : Cr 0.5 ppm+ Na 5000 ppm + Fe 200 ppm

C : Cr 0.5 ppm+ Na 5000 ppm+ Ti 200 ppm

D : Cr 0.5 ppm+ Na 5000 ppm+Si 400 ppm

H2k BEFBH, WE, S-obRFEBRHMICI DZHWHER
Application of decomposition with perchloric, nitric and hydrofluoric acids to the determination of
chromium (ppm) in selected reference samples.

Certificated or % deviation from certificated

Sample proposed value* L 2. Av. or proposed value
JG-1 Granodiorite 64. 6 33.3 35.0 34.2 —47
JG-1a Granodiorite 18.6 19.1 18.5 18.8 +1
JB-1 Basalt 469 268 262 265 —43
JB-3 Basalt 60. 4 59.8 60.6 60.2 0
JP-1 Peridotite 2970 960 890 925 —69
NIM-P Pyroxenite 24000 7030 6600 6815 ~72
S0-4 Soil 62 58.7 57.3 58.0 — 6
NBS-69b Bauxite 75 72.0 70.7 71.4 -5
NBS-1645 River sediment 29600 29000 27800 28400 — 4

* Data were taken from Table 3.

B L THRK —6% ORETIRIERFRA—BKLEL 5.
La U JG-1(fERPRE), IB-1(XRE), JP-1(»A
BAE), NIM-P(Sf vy F 4 R IZDOWTiE —43%
UbomzEe R L. ZORRE, SEROBHERES

fTolc B OWRP I PEOBEHEVED LN B Z
bR osEREEAEREREBRbhS. §HL
(1984) B F->TWB X 5, SHRLEOBMEMHEAL,
SRR SR LTCRERERE S sk mgatehid
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BFReTIc X 2 R 7 » AOEREOME (LE B35 B

Br+5 LB s, FrERBIE 25 oifE
ERHWwWBZ il

3.4.2 BRERF VU WAL UERICE BEMER

7 v AGRREE QBRI ORI & U CiiEme s b
Yy ARKELTEY, 7 v sgkA (JIS M 8262) LB AR
B (P IES, 1980) ORIV bR TWS. UL,
T D HET IR DAL O BRIC SR O I WERASER
TBED, TNESHTIRERLELTS. 2KV
Y 7 & (SALLES and CURTIUS, 1983) %Pk vk Y
F % & (BETTINELLIL, 1983) CRMET 2 & iF BRI Ik Bk
Lanas, Bk LIz WREN D 5. A
Tk, HREESTORY Yy A (FE, 1982)0 R X
(TERASHIMA, 1985) DERICHW bW TEERFER®E
BRTWG, KB MY v ALK vRRICE ZMREER
MLz

REEF TV U A LR VBOBAKIZOWT LEEORE
Gk 10:1 Xix 10: 2 BHVShTNS. BREFDOY
v ASKSEDBMETIE, Zhb XV AvBEEZELTR
& B PRE LT WEAR D o7z, LHL,
RYBBEPLEES LARMIBEHELIZL {igo7cDT,
10: 3 DRAHEL, 4.1 OBEERED. 1000°C TD
BRI, —ROHBECHREY T 13 M THRAT
Y, BLEMELIZ WEBEEMAE LK 20 4 TRMET
&, 7 u AEHEVEVCEBOBAE, RBORSVRE
E B35 »ICdLEORB R UET 5 LERDS. L
L, AEORBE 0.3 Ml hichs LR ORE
CEREZLEL L, RPN > CRAMERTES &
RBIH DO LD L 5> LKER LI L 2%
BlfE 5z Lic L.

BB, BnEsRENLD 7 v AOBERTILHRELBL
THEK 0.2pg BETHY, XBAEH»LOBELIITEL
BHONT, FICEBEELLEL LRP ok,

4. EEFRELEERER

4.1 EEHE

REAW OFRL : 7 v AEFE 50 ppm BLEDOFEHT,
150 % v ¢ = (105 pm) AT O¥HEK 0.1~0.2g 2EL L
H&5 i E@E0m)iciE» v 80, REFrYyvalg
LARVERO0.3g EMATRATS. A—-F—2FvTi
UERR TS L%, BEZ LA S8, —REREl
1000°C ¢ 1-3 43F, B 7 v ASHEEELREHIS
DFREE LTH 20 5RRET 5. Bntk, 31
BERITRRBY 6M e 10ml 2z CWMT 5. K5
SHBICHIR (19 200°C) iz L, 5-10 fEms+s (2
ORI L » T ORRB OBEEIET LRWEAITE S

B AT B). BEILEBART T = =2(100ml) i
BLAR, 5% UBEHE@0mg/ml) 10m! &inx, KT
ERLL, BEERLT 5.

7w LEHEMN 50 ppm BT OHAIE, R 0.3
~10g % H4EB2IEEOml)icEE Y, FEpd+1) 0.5
ml! ko f{bkFER Sml 2%, #250°C oW ET
WA FR L, ZRIEILHE L7188 360°C CHRREE T 5.
REEF PV UL Llg ERYER0.3g ZMXTRAL, B
TR L R BE L TRBER R R 5.

BHERIRS  REEF U DL 1g EAVER0.3g &
DEHEOE —H— (100md) 78y, A 10m! &Mz
#H 7 AMTRI>T 6M HH 10ml ZMx THEMT
B, Ax752a(100m)icB LAR, ZhiZ7eh0
~3000 pg BB CMZTM, T2 % v Bk A0 mg/
ml) 10m! #MxACEELTS.

ERBE  BR—TEFLr7L—aEBERL, 2.2
TR e & D REHAR R O EERKRT DO 7 v
LADFETRAEEREL, REBRLVEFEERDS.

4.2 EEFER
FKE(NBS), g7 7V # (NIM), » 4 #(CCRMP),
HA(GS]) 6 FITEhTWS 24 FEoEHERE (FREE
A, F—%F4 b, FWIHEY LCr5%)ic>nT
7w LEEELUERERIEHENXE SCRE & L T
# 3 %127/ L7z, NBS-SRM-688, NIM-D, NIM-P,
MRG-1, SO-1, SO-4, JB-1, JB-la, JP-1izDoW<T
ik, BRMEER—T7 vFL U7 L— AL BHEEDIT-
el BE—TEFLr 7L —bOREEIR) LA
THEEZIR» -7, ABEOMELEEESE, 2KLL
TRIERFE—HEERLTEY, #ic NBS D R¥ico
WTORERIIFEKRTD 2% UTOBETHSB. Rtk
v, BElg 203 U4 Lopm BLED 7 v o
EBFIETH .

B A AR OB A EAERE IB-1 oW THRET
B i fEix 469 ppm (467,476,465 ppm) T hH D, HF 5
(1971) DFEE (433+12 ppm) L ¥ 2L, Ebo & MR
hEW. ThIREBEPRBLIEEREBEDNh 5. JB-
1 7 v AT oWT OZHE (1984) DHER AfEIL 405 ppm
ThHY, ZOMHEIIFEO/RITERT 10% 2LEE.
HEOENE, JB-1Wwmosu AL TohETICEES
NI EHWHE (2, FME) &R LboThs. B/ME
{% 265 ppm, FXAMEIX 615 ppm THRY OIEHHE N
Bobhs., HDFHFENORRCEWT L EFREE
(394464 ppm, n=12), # 1 X #iik (414440 ppm,
n="6) iz bk < T Heft{bsrdrk (452176 ppm, n=5)ix <
R, BAIHSITEE (52662 ppm, n=4)TiFEH
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FIR FEEERBT 7 v AOHITRE

Analytical results of chromium in twenty-four geological reference samples.

Sample Chromium found (ppm) r(e::?g?;caé%laﬁlre
NBS  SRM-69b 74.6 (74.9, 74.3) 75+13[1]

SRM-688 328 (330, 326, 328) 332+9[1]

 SRM-1645 29500 (29800, 29200) 29600-+2800[1]

'NIM  NIM-D Dunite 2900 (2850, 2950) 2900[2)

NIM-P Pyroxenite 24600 (24600, 24500) 24000[2]
CCRMP MRG-1 Gabbro 483 (485, 480) 450[3]

‘ "SO-1 Soil 172 (174, 170) 167[4]

S0-2 Soil 13.4 (13.2, 13.6) 14[4]

SO-3 Soil 27.4 (27.6, 27.1) 26[4]

SO-4 Soil 65.1 (65.1, 65.1) 62[4]
GSJ JA-1 Andesite 7.3 (6.94, 7.50, 7.30) 6[5]

JA-2 Andesite 467 (467, 465, 470)

JB-1 Basalt 469 (467, 476, 465) 405[5]

JB-1a Basalt 415 (410, 416, 420)

JB-2 Basalt 27.4 (27.1, 27.1, 27.9) 28(5]

JB-3 Basalt 60.4 (60.3, 60.3, 60.7)

JF-1 Feldspar 5.3 (5.52, 5.26, 5.10)

JG-1 Granodiorite 64.6 (64.8, 63.7, 63.3, 66.7) 535]

JG-1a Granodiorite 18.6 (18.6, 18.3, 18.8)

'JG-2 Granite 7.6 (7.57, 7.57)

JGb-1 Gabbro 59.3 (60.0, 58.6, 59.3)

JP-1 Peridotite 2970 (2990, 2980, 2950)

JR-1 Rhyolite 2.3 (2.32, 2.29, 2.15) 2[5]

JR-2 Rhyolite

2.6 (2.57, 2.64, 2.57)

[1] Certificate value by NBS. [2] SteeLe ef al. (1978). [3] Assey (1980). [4] GLapNEY ef af. (1985).

[5] Anpo (1984).

EEWERYESS. chdboz kid, L ShiHmE
PRMICEH L TOLML6TLLIELWEL IR B ARNE
FRERLTWS 2, ZHIZELTRSEOMESLET
b5,

HRERERE JB-1 & JB-la iXF—HA L bR L
TEAPLHRPENTZLDTHY, £ IG-1 & ]JG-1a
BRE—EETEH 5D, BiofMBroBIREEL
DTHB. ZhbZHORBFOERHS KT 250
WERS OAFHEIL T TIZAR LIz (LE 1), 1985).
ZORERIC I E, JB-1 L JB-la FOLBRASOEH
BIRL—HLTRY, BLbEBEOREN VT UVOBE
THH 4.5% Thofz. ZhiZHLT JB-la s w
LB JB-1 oI H_T 10% B EEW. JG-1F0

78 AEOWTEATEPIRELEE 2V EDTHD S
PHBEAWTI50 2 v v 2BEUTIRRS X ) B
BT THHTL, EHEL LT 64.6ppm 257, JG-
la LoV THERREBREL LR 2o, 7 v id
HEX18.6ppm T JG-1 0 13 BETHS. ZhdD
L, BEFOs v AOSMIMBHES L Y DRBET
b3z LERTEEDIS.

5 ¥

BFENEC L 2HERT 7 v ADEEEOHRIC
DWTHE L. SRBER—T7tFrr7v—2a%f
Wiz kicky, ERLER—T EF L7 L—AaRHE
_TH2HBOBRBEIE O, REHOE Y v Y

Tt
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BRI & 5 WERBF 7 v AOBREOWE (UE K- F5 B)

Frequency

® AA (Av.
A XRF(Av.

+ NAA(Av.
@ 0S (Av.

v Others

394)
414)

452)
526)

This work

H2N AREERE IB-1% 7 v A 04E
Reported values of chromium in a reference rock sample JB-1 basalt.
AA : Atomic absorption spectrometry
XRF : X-ray fluorescence spectrometry
NAA : Neutron activation analysis
OS : Optical emission spectrometry

BREAIAMRESELEDICITREF MY v A LA TRIC
L BREEITONERD Y, HERSOTHIT v & v
DI X VIfICcE 7. B LicFRic X VR,
tTCx9, HEYEERNTOs v s 2EEL, BIFR
fir s o
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