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Rapid atomic absorption spectrophotometric analysis of
metal in canned beverages.—1I
Aluminum

Kyuzo Opa and Mipori KoBAYASHI

The atomic absorption spectrophotometric method was adopted for the analysis of
aluminum in canned beverages and liqueurs.

In the presenl procedure, the samples are aspirated directly into the burner of the
instrument which is equipped with a nitrous oxide burner head.

A.A. can be used for the direct determination ol aluminum in beverages without
pretreatment of the sample preparations.

No interferences with the accuracy of aluminum analysis were observed by the
substances usually occurring in beverages.

When these are contained in greater amounts, the direct procedure can be applyed
with the standard addition method.
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BAEIHzEEL T84, coEBa -3, ¥4 F—BRRBEC— LD L 5 ICATHPICHRE
HRAEBEHELDTH 286, TORBIRARCIVETINECHZ S CENERLERINLT
KB, H-T—REROEELODBE (WEHE) OBV Y FEBNRTHELESEOM, TOR
H, BIFERICET 2HEEHE, TS, facsd, MBEpmdkariud, zoRmEE
LGy, TNo0—RART 2MELHELFL0N, TAi=vaBIEWD (pull tab=2%
TERD) OHFONLETHD. COLIITE, HHERRZ, 20 (BB Z28%T3)
TYFTHRLAbDE, 20— (HOKRD) K74 I=vaMERAELBEMNED, HiIck
REMOEFOHAIE, REOTN I =Y A HAELAROERASNBL S LIEMLSDH
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AL, 2OTHI=Y M3, BRUAELAUKEHCHLT, WEeEOSATHTLLMELH
BTREVOT, chEGEERETIEARR, TOoPHAOBAN:ZREST 2 7- DIk
BEEL H>THERS. COEIUFLOHALCORBRZHBT 2i10HD, B4R ERIZZOHHNC
WTHEEED, ZofRlicHT 2RAN TR B A, REFRDICEHRLTL 3T i=v 4D
WEMHEAART, AT 50880 TR,
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—&IZ, ARTCEIN TV AERBL2TT 284, Abhoa e MRLET 20D
ATLETTRE, EROV—BHETHD, HHEZLATRELSLWTETH Y, XRAEEES 2
TETH T, BIECE-TE, EEE2ERELHD, REENDEEBRELH2%. BEoSs
WITETH . COmMLEEAANTIE, TAKRMMELERNMIETH snmHFRIcEhEThE
TEmMNH D, TOMAEEEIETICLbH 5. oM, BFEKRY 7H: (oxygen-bonb) K7
I A B E#YE (Radio-frequency electromagnetic field) W TEBESHEI TEERY L S
TIREENEBRINATHA.

Wb, BERE SHOTH NEHEOARRY, B, RESICEERZLI LENS 5.

WILTA I =9 2 QEEHRE LT, LEGEBRSHOSNR, T/ vEEZRAVWSIFE
V,ovasFa—nenAAry PEROBEED, 2FANRVERNSEEY, 24 s/w—4
VT =VREEAEFALVAFATYE=YLEROBFEY &, RAELBAEINTOEH,
ROF—CHESFNETH2H, FRULRETITENRLETH D, RCEHCHET D
LB A Y OELZBIETHILENDY, TOAICKBRBEMELHASD LTOERLSD, F
CHEENREZLELLTWS., #-THHFOTERELLD, 42T, ARTOTAHI=T LD
RES R ERERLE» o1

ARTE, BEBKEHCHLT, ABOEMAR (RE 0.4mm O F 2 —7TEMEH) ICEXZ O
WD, COFBELTMMELATHEKLT, KFEREMTRORDICHEE, KK eEAL, HET
ZEBRAETT, Toi=vspifthe LTOEREZ®RIFLL.

FIFEESREE, 195544 —X 5 ) ¥0 walch SICL > THRAZINTEZHF EDEMBERNIC
Lhhrbhod, SROKRERSBEZINODH5H, TAI=T2K20TH, RPTERXED
(tEPEHRT 2120, BEFEFIEVCVOTERSESE L TREEDNTEOS, T 1=
T LADEEICSOTHE, BFRAMITRICK I BROMTRBEEBEENR T 5 1.

EA2RBCOTN I =Y nOKEO{LAVOERMBEEZBT 28I, BBFRELT N.O 72
Z#MA L, Nitrous-Oxide fl® Burner head (433IHER) T 2Lk, cOMES
BRL, X, BEFRASFTHEOENIGRRELBE T, oS F v ofELLEL, HFICE
T AR SEBEICEET 5 C & sk,

! EEBLURES

2.1 & [
Perkin-Elmer & model 303 k¥
i@ Null Recorder Readout Accessory
A Nitrous-Oxide A Burner head
2.2 & -
RERLTEHERIZZAY, TOMRIEIKTIT 1.
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o 0.1~2.0 M-HCI

< 0.1~2.0 M-H.S0.,

¢ 0.1~2,0 M-HsPO.

o 0.1~2,0 M-Citric-acid

= 0.1~2.0 M-Tartaric-acid

° 0.1~2.0 M-maleic-acid

o 10~200 ppm. Ascorbic-acid (f&iR#E)

v 5~15 % bR

o 50~250 ppm. Sn” solution

o 1~50 ppm. Fe” solution

o 0.1~1.0 % v agERWHRT AT

o Standard Aluminum solution
g7 I=vahy s KeAle (SO4)4+24H.0=948.81, 17.5901g % 5 % WiEtICIA#RE,
HAKEMATILES S, AR TLI=94D 1,000 ppm ERTH 5. < hiHEHEE,
ZRENDORKICHRLT, 7Y 2— FEMERLE.

3 EBBLUZOHER

3.1 % 63

Wavelength 1 3093A

Lamp : Aluminum Hollow cathode lamp
Slit 13 (0.3mm)

Fuel (C:H:) :6 (6.6 I/min)

Oxidizer (N2O) : 8 (17 1/min)

3.2 BEOEE

mEARICLERBRIT, 7A=Y L%k Sppm. BEELHDT, BBOEEE TV I=V LD
B EOMEL BRI Lidt, Table. 1 IKARLAZXICHEEEEEE LTI,

7i BEIEMEE Null Recorder Readout Accessary =ffid TH 279, LHERICEEOHDE
BEHIODORVOBHEHE mm B THEDLTH S (LITHE

1.3 HEoRE

BEELRICUHBRTIC, T =Y A% S5ppm. ERELDT, BROBELTNVI=VLD
BiEOMER BRI L. BEBOES, HEE (10%LE) TRERXESBLTELEZONTED
D, BAOEHLBEEHTH, 2M-FRTE, HobiiRiEORIHED SN B4, Table
2 ITRL-&S 12 0.5-M UTFTORK TR, REEESEDATVIRNERZLS.
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Table, 1 Table. 2

Lamp Aluminum Lamp Aluminum

Wavelength 3093A Wavelength 3093A
Al 5 ppm in Water 11.0mm Al 5 ppm in Water 10, 5mm
2 M-HC1 0.0mm 2 M-H2SO4 2.0mm
Al 5 ppm  in Acid soln. 11.0mm Al 5 ppm  in Acid soln, 7.5mm
1 M-HCI 0. 0mm 1 M-H2S0,4 1.0mm
Al 5 ppm in Acid soln. 11. 0mm Al 5 ppm in Acid soln. 10, 0mm
0.5 M-HCl 0.0mm 0.5 M-H2SO4 0.0mm
Al 5 ppm in Acid soln, 11.0mm Al 5 ppm in Acid soln. 11, 5mm
0.2 M-HCI 0.0mm 0.2 M-H280, 0.0mm
Al 5 ppm in Acid soln. 11.0mm Al 5 ppm in Acid soln. 11.5mm
0.1 M-HCI 0.0mm 0.1 M-H2S0.4 0.0mm
Al 5 ppm  in Acid soln. 11.0mm Al 5 ppm  in Acid soln. 11.5mm

3.4 VABORE

ERULCERRGEEHSC, RI7ri=vookii#Einoh, REOMmERNELLE. Ld
LOABOBES 0.5-M UTIKLB4, 2OoBEORLEIBHBBERIEALTEST, D 0.5
mm BEOROFNIE, MBEEEIXDL LA/ A XEEBABRETHY, ERICHEGICSE
FNEH AN, DABOBENR, 0LOMETLEIONZOT, MEKRBEEEEREAZN
WEEDbNhAY, BEMGILNMIMEOZVYETHA.

.Y JTVEORE

7T VBIZ, BRERHAKOBERATHS LI, BURBEBAE LTI ERINBIBTHD

Table. 3 Table. 4

Lamp Aluminum Lamp Aluminum

Wavelength 3093A Wavelength 30934
Al 5 ppm in Water 10. 0mm Al 5 ppm in Water 9.5mm
2 M-HaPO4 2.0mm 6 M-Citric acid 0.0mm
Al 5 ppm in Acid soln. 10, Smm Al 5 ppm in Acid soln. 7.0mm
1 M-H3POq 2.0mm 1 M-Citric acid 0.0mm
Al 5 ppm in Acid soln. 12.0mm Al 5 ppm in Acid soln. 10. 5mm
0.5 M-HsPOs 0.5mm 0.5 M-Citric acid 0.0mm
Al 5 ppm in Acid soln. 12.0mm Al 5 ppm in Acid soln. 11, 0mm
0.2 M-HsPO, 0.5mm 0.2 M-Citric acid 0.0mm
Al 5 ppm in Acid soln. 12.0mm Al 5 ppm in Acid soln. 11.5mm
0.1 M-HsPO, 0.5mm 0.1 M-Citric acid 0.0mm
Al 5 ppm in Acid soln. 11.5mm Al S ppm  in Acid soln. 11.0mm
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—ETHREICAEN TV ARIEDS 0.2~0.6BFEEDO DN SB. 7T VBRITONTD, REEZR
LUy = v&BKRRIT, THi=U 4% Sppm. BRELHT, 72 VBOBEETIV=U A
BILEDOBHRE R L 1.

ZOER, 71 VvBOBESESVEAICE, TA Iy L0BBEIZETT 258, B0
AENTVBELEZoND LAREDINOBRIED 7 £ VEETH, BRIMICHEERLEL T,

.6 BREOXY

BERED, 7T /EBERK REKEOKOBKNRSI TS S, —RICEKHPIZEZIOTHSER
fEid, 72vBXDPD0L, 0L I~0.3%EEOEANMNEL. E-THXERE, BEZRICLA
BERBEEAIC, TAIi=Us%k Sppm. GRELDT, HABROBIELT AV I =9 A0KHED
BFEEBRE LM, 7T vBREBRIC, EABROBEMTVWESICRBREDKETERT L, @
OHKhicaThdEE2oh 3 LEREOREEOLAR, RIEMCHMEZEBLEZ TV L.

Table. 5 Table. 6

Lamp Aluminum Lamp Aluminum

Wavelength 3093A Wavelength 3093A
Al 5 ppm in Water 10.0mm Al 5 ppm in Water 10. 5mm
4 M-Tartaric acid 0.0mm 2 M-Maleic acid 0.0mm
Al 5 ppm in Acid soln. 8.0mm Al 5 ppm  in Acid soln. 11, 0mm
1 M-Tartaric acid 0.0mm 1 M-Maleic acid 0.0mm
Al 5 ppm in Acid soln. 12, 0mm Al 5 ppm in Acid soln, 11, 5mm
0.5 M-Tartaric acid 0.0mm 0.5 M-Maleic acid 0.0mm
Al 5 ppm in Acid soln. 12.0mm Al 5 ppm  in Acid soln. 12.0mm
0.2 M-Tartaric acid 0.0mm 0.2 M-Maleic acid 0.0mm
Al 5 ppm in Acid soln. 12, 0mm Al 5 ppm in Acid soln. 11.5mm
0.1 M-Tartiaric acid 0.0mm 0.1 M-Maleic acid 0.0mm
Al 5 ppm in Acid soln. 11.5mm Al 5 ppm in Acid soln, 11, 0omm

3.7 LA VEBRORE

24 VEBR, Ty VBRBF =0 —24 7OHBHOBKKELT, 7z VBREHFALTHERS
NBTELHAM, FOFERBERIBLUTORVBETDHY, Table 6 OFERTH, Alokl
BICICREEEEE ATV,

3.8 7RANEVEOES

TRINEVERIL, REHKICHEZIN TV SH, KEHEORMIRR. Bk, RIIEREK
HEOBNTILBEMENI®TH 5.

MELRBIZLLTA AN VEOKARPIC, 7r3i=9L%k 5ppm. BEELHT, TR
EVBOBEETANI =Y LAORBEOBERERT Lich, Table 6 IRLAcLD CHEEEL
Bz T,
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Table, 7 Table. 8

Lamp Aluminum Lamp Aluminum

Wavelength 3093A Wavelength 3093A
Al 5 ppm in Water 10. 5mm Al 5 ppm in Water 10. 0mm
Ascorbic acid 200 ppm 0.0mm Sugar 15% 0.0mm
Al 5 ppm in Acid soln. 10.0mm Al 5 ppm in Syrup 10.5mm
Ascorbic acid 100 ppm 0.0mm Sugar 13% 0.0mm
Al 5 ppm in Acid soln. 10. 0mm Al 5 ppm  in Syrup 11.0mm
Ascorbic acid 50 ppm 0.0mm Sugar 10% 0.0mm
Al 5 ppm in Acid soln. 10. 0mm Al 5 ppm  in Syrup 10. 5mm
Ascorbic acid 20 ppm 0. 0mm Sugar 8% 0.0mm
Al § ppm in Acid soln. 10. 0mm Al 5 ppm  in Syrup 11.0mm
Ascorbic acid 10 ppm 0.0mm Sugar 5% 0. 0mm
Al 5 ppm  in Acid soln. 10. 0mm Al 5 ppm in Syrup 11, 0mm

3.9 EEoxE

B, SHICRBHREOHKEELT, ZHOBETERINTWADT, Table.8ITRLA &
3i1c5, 8, 10, 13, 15%0EHOKGERPIC, TAI=Y % Sppm. HFERELHT, BEHEOHE
ELTLI=v20BRBHOBMRORERERDIERET 745, COREOMBEORERRNT
2, TAHI=vrDBRIBBICHBEEELEZ M 12

.10 BEBENBIXFIVOEE

EEERTR 7R, Ok A A HRAFEHREEFA LT, MEFFEREPICSEE
L AIKEMIN3 5405 350T, HLB, 5~9 OMEEYVBx 7LD 0.1, 0.5, 1%DK
mithic, TAi =9 4% Sppm BHELHT, TOBELT I =Y 0BRNEOMEE RS
L750.1% OBBERTE, EBEH5ZL0YS, ZOSHBEEMNE (LB L, Table 9 iZxL
FESRTAI =Y LOBMINEZETEL D 5.

.11 7ha-okEg

Table. 9 Table. 10

Lamp Aluminum Lamp Aluminum

Wavelenbth 3093A Wavelength 3003A
Al 5 ppm in Water 9.0mm Al 5 ppm in water 9. 0mm
Sugar ester 1% soln. 0.0mm Alcohol 20 vol.g soln. 0. 0mm
Al 5 ppm in sugar ester soln. 7.0mm Al 5 ppm in Alcohol soln. 12. 0mm
Sugar ester 0.5% soln. 0.0mm Alcohol 10 vol.% soln. 0. 0mm
Al 5 ppm in sugar ester soln. 7.0mm Al 5 ppm in Alcohol soln. 12.0mm
Sugar erter 0.1% soln, 0.0mm Alcohol 1 vol.% soln. 0.0mm
Al 5 ppm in sugar ester soln. 9.0mm Al 5 ppm in Alcohol soln. 10. 0mm
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WAREEEESRETRICE, E—ALDEIRTAI—ABOEETNTOEHBGHSE. #-T, °h
SOBEBBOTN I =9 AZFETRIEMIETEHEMMNEERT AL H5DT, Trva—nd
ESA B L. BB, Table. 10 ITRLALS I, BEEFRICLY, Tz —aKkiEkpi, 7
NIz L% Sppm. HRELHT, TLVI—WOBELTAI =T L0BRNMEOREEBRINLA
BE TAIZVLOBRBERHEALTHA.

PE-T, THa—ABERBDOT LI =Y a2 FFEREMTET, EEREEZERETIHER
TV LBEEDOTY 2 -t %, RRERABEOT VI —VKEKRE LT, REREMART S
SLEBBHD. XEHRR, 7oy sohHREZENELHSEHNCORALES.

3.12 RXAFDFE

FETHE->TW3, MkFEmRER, &BEEE ET3C EAREICRTLTIETEOEWLEK
HEDrH, COERICR, SULVHREEREINTH S iMEDERLLEZLONS
RZA4 FvHs, Ehic (1~2ppm BE) REBSNICEMHD. X, s EEKeH iz X4
FUBEENTVEIBALHIBDT, AXAAVORETFTTHE, TrizvroBlicEoks ik
EBEHZ 2 0EBTLI-&REL Table. 11 ITGRLAH, EhLIKBRBHEOBMREDONE DS, K
BEREERE, -V BORFENCHIIIRDONIBEDO NS XA 4 Yy CREEEEEE5ZI
.

Table. it
- Table. 12
Lamp Aluminum
Wavelength 3093A Lamp Aluminum

Al 5 ppm  in Water 10. 0mm Wavelength  3003A
Al 5 ppm in Water 9, 5mm

Sn 250 ppm  in Water 0.0mm PP

Al 5 ppm  in Sn soln. 11.0mm Fe 100 ppm in Water 0.0mm
Al in F 1n. R

Sn 200 ppm in Water 0.0mm > ppm 1n ¥e soin 10. Omm

Al 5 ppm in Sn soln. 10. 5mm Fe 50 ppm in Water 0.0mm
Al 5 ppm in Fe soln. 10, Omm

Sn 150 ppm in Water 0.0mm pp

Al 5 ppm in Sn soln. 10. 5mm Fe 25 ppm in Water 0. 0mm

T Al 5 ppm in Fe soln. 10. 0mm

Sn 100 ppm  in Water 0.0mm PP

Al 5ppm in Sn soln 10. 5mm Fe 10 ppm in Water 0.0mm
Al 5 ppm in Fe soln. 9.5mm

Sn 50 ppm  in Water 0.0mm

Al 5 ppm in Sn soln. 10. 0omm

3.13 844 0RE

HEREERHOME TR, R 7, RUBEEAHICEENE L SRMNEOEA 4 > as{ikalk
CRELTWS 0%, HERTREMTET, 743 =vs0REEEBLALES, FOLHIz
BEEBA 32 RHLUIEESE Table. 12 {TRLAH, Tai=v LORMMHEIC REEEELS
ZIIL,
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i B B ®

-1 BR7I I =0 LKBEORER

TAi=9aD3FEE LTI, 3093A, 3962A HMEEEERET 225, 3093A o1 T, 3-10
HEREHTHEL TEBABETHERERYS &L, Fig. 1 £74Y, 0.2~20ppm OEHET, Lam-

beri-Beer OERICHE S RIFLESHELERT.

mm

P{V I od

15
. N
; I 3
= L s
3 10 2
£ i
< I <

5 2.4

B L7 Sample content 1.2 ppm
,/ ‘| -
r 7
Z A . . : )
o TN S S TS I S S S S | "i"‘*"‘“"o ] 2 3 4 5
1 5 10 -
Al additions (ppm)
Al content m, . . .
(ppm) Fig. 2 Typical working curve {or the method

Fig. 1 Calibration curve for Aluminum. of additions.

*# (Scale divisions of Readout

Sample ; Aluminum End Cans for

accessory) Grape-type carbonated beverage.

** (Scale divisions of Readout accessory)

4.2 SEICEABEO7INIZOLAF v EFRMLIES (Recovery test)

REEHHPIZEZATOLESREEDOT A ¢ =9 o OHTR « (LENEERRAOREIZ S b
HoF, CHICERORBELAT VI =T a4 v ERNL, EDOMRRL BRI 557, Recovery
test 3RMO L S LHBELRFHTH LT, LU SHEMGATREFIELLVN, BFRENT
BB TE, arRd olEYEOTHEHET s AmMEIEL .

XSV -7 24 PIREBEREOEFERFEL, chee—h—ITBL, RETRAZRVIE
BETV =Y LAKERECO ZMEETHRRLTITAI =V 20 BNEXL 0. 1
EL, HIFEREII3 I TENLAERE Fig. 2 ITRL.

. 2, 4, 5ppm

WAFBHOESZIOTA I 20 aDEFESE, KICRBERSLEETHhTICEE BTt
HTBERCTHET 28480, LEVERT VI =Y L0RINHEICHT 2 BLBEL, KO

wmEB.
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b, #474% 3093A £MW, Fuel & LT C.H. %, Oxidizer & LT N2O ##H73 52 &1L
Ev, BEhoTA =y oOHBRERTETH Y, RIRLZERDPICETh TV EHHARE,
BRI EEEEE 0.

1) DAB: 2) 7V, 3) BAE; 4) VA VB 5) TRarEVEER; 6) KE:

7) EEEHBELATL; 8) AXM4F Y 9) 44
BL, 2ORSERMMFIZEVIES (BMYS) IRBEIRETY 5. HICEHERTFRLS T
ORPICHEABFRICAT, BE, BELELELHE0RBBRELENT LA, EETEL
FEaHY, oS, Standare additionmethod (Fig. 2) Z#EH L T, {EHEOT L EHE
THiER.

nE, BRPICTAI—ABETh T A4, BETL I =Y LKBEHROT Y2 —+%, &
BhD7ra —vERICSEKERCTHRESE T TR,

WSHIZLTS, BESESHEhOT L I =9 ADOMER, BFEESITEEEETLEICLD
AP, KL, BOMSORMRL HEE L CEHENESTRTH 5.
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