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Use of a Sealed Teflon Vessel for the Decomposition Followed
by the Determination of Chemical Constituents
of Various Marine Samples

Shinichiro Norrkr*, Keita Naxanisar*, Teruaki Furawa¥,
Mitsuo UrMATSU*, Tetsuo UcHIDA** and Shizuo Tsuwogar*

Abstract

A method of chemical decomposition and analysis is proposed for the determina-
tion of inorganic elements in various marine materials such as suspended particles
collected on filter paper, settling particulate matters obtained with a sediment
trap, sediment, plankton and living organisms.

The recommended procedure obtained is as follows:

A dried and powdered sample of about 50 mg is placed into a decomposition
vessel of Teflon followed by adding 300 ul of cone. nitric acid, 300 u! of cone. per-
chloric acid and 100 ul of 469, hydrofluoric acid, and the bomb is sealed for 5 hours
at 150°C.

For an organic sample, such as a suspended matter sample on Nuclepore®
filter, 300 ul of nitric acid, 300 ul of perchloric acid and 200 ul of hydrofluoric
acid are added to the bomb instead of the reagents described above.

The chemical constituents dissolved in the bomb are determined with the
following simple and sensitive analytical methods.

Silicate iz determined by the slightly modified molybdenum yellow colorimetric
method in the presence of the decomposition reagents. Other constituents are
determined after the digested solution is evaporated to dryness in a Teflon
dish and dissolved with a hydrochloric acid solution.

Alkali and Alkaline earth metals are determined by acetylene-air or acetylene-
nitrous oxide flame atomic absorption spectrometry.

For aluminum, iron and manganese, acetylene-air flame or flameless atomic
absorption spectrometry is used.

The flameless atomic absorption spectrometry is best for the determinations of
copper, nickel, cobalt and cadmium.

Phosphate is colorimetrically analyzed with a molybdenum blue method.

The results obtained for a NBS standard sample show a good agreement with
the certified values.

* LEE R KESE I
(Laboratory of Analytical Chemistry, Faculty of Fisheries, Hokkaido University)
* AHEBTRAFENE
(Depariment of Engineering Sciences, Nagoya Institute of Technology)
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KT ORBE T OWBRLT, S50 2 by, HENEEYT S OEFRENEERTONT, ¥
ARPINL Y B OTBEERBY, TV s, & SRYOMEBLENEDIDOFERR
Hl/’ @jbto

(LR LR BRARL ZOBREIN S, Y- -2l 2 3REGRTIE, 10mg BE
DORER T2 0T 5 OCREE, BEHERE 5ml, 7 o{WkFEB 0. 1ml 2HEHT3Y, ZOHE,
SAMBITEL 18 b O BEESORA & SBT3 BRALHAK» LD 2§ 2~ 2 VHEGE
Ly, WEBBSRTROUELSEL L, ’

FEL I REMBIC T 7 u L BUBHAMERR (F7urRR)D 2l T RAR, 7 X
MHFouLEBEFLL AMOAECHD X OBETER T 4D TH 5, CORBEERV 3R
RROD LS 2FIEND 50T, MELRISZERCIUET IO DD TERFETH 5,

H) BBOF 7 e U STHERECT ChTNEDT, TRTOBEHERLL TRNTA 3,

) BEHMMRICET 3 REHSSET LD TRED» S O BHRSDRABDIZ N,

P DREERRICENT, BESHRN S DBY LU,

B AERRTIS O TR ORBH .

oy BRIELGHECRBEEL 2,

N IBREBOEERHAZCLRIY, —EREERORKENMETES,

L OEONMBREIIEE L Ty 41 BRIEGHOSEDD KRN RT A, CCTit, e
CHRBRS IR 3 R RRNCER T A D K MREEERNL 12, 3 biT, SMERIK
DNT, BICREEE FFREREEL AN T, B MBI ERRI OSBRIV TY
BL .

77/ '////////////////4

NUNNNTSSSIU

FARALEE

77 u  BASRER (F7n R L)
R 1R & D2 REEEL TRV, Eh
DEIDF 7 vl R LDHERERZECDNTIE,
BE, HROKBH? 2BahizL,

FRFRERER: Aoy~ V- 7y
Yo AA-8200E), U) 7eFL -ZBEIL
~bn @ FPEFL-BEMLERIL — A
P REFR TR A7 & (RS v —L
W7oy . FLA-10E]),

S¥edeEERt: AL B eBEEr 101 3,
lcm, 5cm kb,

R iy < MRl DK-62 8,

B BEO1mg BED LD, FirE, l
A b5 —3 H20T BIEFRKD,

4 uy b FRETVY A P-
200 BIRJERT A 70y b, — Teflon
Fou MM £& 100ml BED LD,

By xFrL LB 4FBBRE: AR 12ml
BED LD, Fig. 1. Teflon bomb. Actual size.
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e, BHEREE, U o kFB EB: TRRERZEOTZMEALIL,

ROB-HF Y O LTI FUBR0.8g LT MY DU A 35g BAKKBEMLT 11 LT3,

7 ARWEHREY: SNFBRE 10% =V T7 By =y 250

YUY CRIRARED: 3% TY ST BT LR Y ARKE, T.2NHEEE, 5.4% 7 AaNE »
B, 0.136% BEREBR7 > FT=,v 1) U AR EFAERICIE 2: 5: 2: 1 OFRLTRET 3,

U 7 A (1000 pg-at/l) 25 47 9fbF b Yo 4, Y (1000 pg-at/l) i3Y o B—H YD
&, &R (1000 ppm, 0.1NHCI &) HBE L 2 &R TRANL 1297, SRR EERRL
Tmll‘f:o

NBS FHERE: 7 2 ) W ESRERFESR No, 16337,

HA EiEstsl: $30 (FRks 1) (11°00738”N, 176°59'63"E, KR 5245m) 2¥ErL, 170 2 v & o
BT D 3 D2 RMBHOIDOREBREL 12,

BRI T~NTHRIRZ A,

2 X B *

BBOD 50mg BEZHHL, F7n RAaiiR5, WE BEFEBRE 300sl, 7 v KR 100 pl
BHMU IO BEEAT 5, EREREPI 150°C C5REU EEEL TR 2MET 2, 74 v4~
BEDHEI 7 o (kTR % 200 pl TR 3,

B&HEDODL, BEHL TRENINWC E2REBT 5, BENDSHE, BUBREMA TRUEEL2T
3,

MBI R THOHL 255 #Y) =7 L o HOERFCHEL, 28% 10ml &75, FEiZE
BIETRD B, D 100pl (7 405 —REDOHFER 50p) 2HNTY A RELBERT 3,

BOOWEF 7 n o MOMITBLIZO5, ML THEREET 2, KRBRE 2 BIER 200 pl THE
U, KeMATLEY 0ml &75, FERERETRD 5, COBRKICOVT, HELL IER
FRUTORTRLT LY BORERT 5,

Ju—v—~+2R2KRT,

Sample~ 50 mg
(in Teflon bomb)
«—conc. HNO; 300 ul
«—cone. HC10, 300 ul
«—46% HF 100 gl (200 ul)
Sealed and stand for 5 hr at 150°C
«—H,0 (— 10 ml*)
(in polyethylene test tube)

1 100 p1 (50 ul) 9.9 ml Dry up in Teflon dish
Si determination «—conc. HCI 200 ul
(in polyethylene test tube) «—H,0 (—10ml*)

(in polyethylene test tube)

Metal, P determination
* Volume was measured by gravimetry.

Fig. 2. Decomposition procedure.
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AREM SR

EAFREEITL 1208 5 T HA BRERE 2 DML 1o HMARERE % 150°C L Uz & &, 3RMMETHR
BEERTH b, BRODENRIT 100% Th 72,

2B, F7ulOMRPHMBEEIT L > Tid, BROPAEDOHEINC Y > TEBNERT s82hd
b5, MBI —iCz 5 X 5 ICRBRERNTEERBC L 3D8R,

SREXOER

WOBBITHABRICDONT, NBS HERERE % A TRHEL 12,
1, #E# (HCH-mR (HNO,) ~i#¥%E (HCIO) -7 » Lk (HF)

Table 1. Digestion with various amounis of decomposition reagents.

HNO, ;| HCIO, HF Sio
Sample, mg* Appearance o
ul %
Nuclepore® filer (47 mm, 0.6 gm)
20.78 50 50 50 light orange solution
20.79 100 100 100 clear
Sediment (HA standard)** .
1.05 300 300 100 clear 49.2
2.52 300 300 100 clear 53.1
21.12 100 100 100 clear 51.9
19.32 200 200 200 clear 54.7
19.47 300 300 100 clear -
20.98 300 300 200 clear 51.6
22. 32 300 300 300 clear 52.5
48.30 50 50 200 grayish residue -
52, 54 100 100 100 yellowish residue -
48.30 200 200 200 clear 54.7
54.90 300 300 100 clear -
48.89 300 300 300 clear 51.3
Pyhtoplankton***
21.7 200 200 100 clear
53.0 50 50 50 white residue
53.0 100 100 100 white residue
52.3 200 200 100 yellowish solution
51.9 300 300 100 clear
52.6 300 300 200 clear
80.7 200 200 100 clear
Zooplankton***
48.7 50 50 50 grayish residue
41.7 100 100 50 white residue
49.3 200 200 50 white residue
51.9 100 100 100 white residue
51.6 200 200 100 yellowish solution
50.5 300 300 100 clear
* Dry weight

** Mean SiO, by 29 analyses is 50.91-2.8%,.
*** The sample was collected at St. 30 in Funka Bay on 17 Mar. 1977.
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HCI-HCIO,-HF
HCI-HNQOs-HF
HCI-HF
HNO;-HCIO, ¥i#¥t% HCI-HF
. HNOs-HCIO,-HF
PEDHABRD S B 1~5Ti, HCl DFEER X 5T 7 4 O LBHBEL THRIRFRELTH -
Tohd, 6 DEFRITIRMBITFEETD » 12, HMBEDIH D RIIIWB-BEREE-7 » ILARBRORBRBKE
Lize TOMAAREFBRY DLDLRALTD 3-

SN NS

ARCRY IRXER

BHCLOTAIREORE, MERSREL>EZERL T, HRER 50mg ULT 1mg BE I TOR
BeaET30ORETSROBRPRAL 2, HBREFPE LIGRT, RIBEIEROSEL 7 o {LRERE
B3 X5 REL T

PTHA3 k5 RHESRDBBR TOMBEH~T, 1090 1 BEORKERT I & OHRE/I,
T2 Eh b D BRRADORAR, PhFhORHOREOE R~ MHATIBRMT LS, BHTE
5 [.]

WELEPY, ~o ¥ 2SO FEHaROBORE: HA SRS (FHER04 %) Of
MOFER L b, HNOs 300 gl, HCIO, 3001, HF 100 1 & U 72, 1 mg BREDRBNCIT § MBI
SE&THH, BRLHER X5 RHEERI,

FS5robr, TR0y b REOFBYWESEOFBORE: EHFSL oy (548 B
WS EH30%), BTS2y (HEpEEK80%) O ERFR LY HNOs 300 £, HCIO,
3001, HF 100l &L 1:,

BT 2F 4 A2 b5 o 78, T—u VAl OEMEICED BB BRI h—RRA—T
HWORILBET7T 4 v~ (1B 20mg) » 522K BT 5 DIRES 5813 HNO; 100 #1, HCIO,
100 pl, HF 100l Td %, RELOREHI Y A YK (T L THIBH L LD) LF50 00
ZEDHFRYRD BAYE BATILOMAZLDT, WMErED T 50mg BEOREHC, HNO;
30041, HCIO, 300 g1, HF 20061 2MMA 52 & &T 3,

s4Eokaxl

HETIROLE

HBHIITER, BERE, 7 o LKRBORAHTH 5, 7 v WkRERIIN 5> AXBLEMTI0D
T THERBRETS L EBFI LN, —FH TR 4 REEBEOEMEIES, LIt -T,
s DBRDIET CHET 5 LEMD 3,

A5 RAER (WEMHeV) ~OEEHIz & YBMTBHHILL 7o L6, #dRE 1sl O o {LKRRRIT
3L, 0,049 &k & B¥EHK 10ml THLTH 39,

2T, RETIHROBELRNL, TV IF i xn—EEY RBUTRETACLELT,

BRI (10m) <420y b TCRRERNL THE (K4 - =V TF U BOER) RT3
BRPBRMU 2. HR2HE3IGRT, &V, HE, BERBRIBAOHEL RS20, 7 v Lk
Bid, ORI > TRECHELRL . BEBEMETIIT 3 7 4 BAEROD 7 » LkRROKHE
I 1pl CH3 (100 pl D7 o {LAKERE2 HNTHEL, HMEE%? 10ml £33, 20 100sl 254
RUEIERL I1245H) OTHREHRERNR60IDODL BIER WETHC & LUz (B30
~60 HOMICRIE) . BEMEDIZDK 100 p1 LED 7 o {LARERE BL 28R, UBEORRRZH
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BUT, ¥4 RBERD #5i% 1 pl DLk 047
a5k 5itd s, '
reis, WRBRIET 5 > & ORIHDS [ 203 o —po—o—s 2
nlitke3 k5icic 390mm ICBEL I (@ 3 o5 %//“‘
H¥i3 380 nm) 8021 .
- <
AL e RR o1r
SR 1008l B w4 Fu Ry FTRY ol e

30 60 90 120
Time after coloration, min

rFv o 2 FRREICERD, v
{6+ b Y O AW 10ml 2H0A 3, 6 N il

N ‘ Fig. 3. Effects of concentration of acid
4l ) vEs
04, 109 =977 BTV E =D LER on coloration. Si: 102.6 pg-at/l NaCl:
100p1 2HATIKBET S, AIBEHFNER, 3.5% H,BO,: 0.08%
60453+DDH Lem VT 390 nm O RE % 1. noacid. 2. HF: 0, HNOg: 4 ul
FET 3, and HCIO,: 4 wl. 3. HF: 1 uli,

HNO,: 2 ul and HCIO,: 2 ul. 4. HF:
| msmmmcssemome L s od B
SBRRAFETRIEIT & - THEL 72, 2.4l.
SMRREBL I BIERERL RBEF-7v — 2L
2B L HREDE AEOBRERER B, £LT X ARLPEELZOB, HMEEDOR O %27 7 w1
EBL, —ERREEL CGEERBRZEROTHD, RIEER 200 pl THMET 5, KTL&E% 10ml &L
ke $5, FRIIERETRD 5,

Table 2. Conditions for. flameless atomic absorption spectrometry.

Wavelength | Dry* Ash* Atom* | Sens.** | Injection Range
Element
A A n ul pPpb
Al 3092 30 90 300 0 10 0-200
3942 30 90 300 0 10 50-1000
Fe 2483 30 90 300 0 10 0-100
3740 30 90 300 0.5 10 50-1000
Mn 2794.8 30 90 300 0 10 0-50
Cu 3247.5 30 80 280 1.0 10 0-200
3274 30 90 280 0 3 10 50-100
Ni 2320 30 30 280 0.5 20 0-500
3414 30 90 280 0.5 20 50-1000
Co 2407 30 90 300 1.0 20 0-100
2521 30 90 300 0 10 50-500
Cd 2288 20 70 170 0 | 10 0-10

Flow rate of Ar: 2-3 1/min.
* Dry: 30 sec, Ash: 30 sec, Atomize: 10 sec.
** Relative sensitivity is 2n+-1.
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@ =ol, TSR, BF Y LEOMESBIXRKERRT S C &2 LREF-TL - AL X

B X > THRET 5,

FNTEOL, & < AUREETEFLL-ERTL — AT, L i3 Bk% 100~500 T
ERU TREF-7L — 4L B L > TRET 3. & LT 27 VRO REESIHA IO
CHRRBEEAZHLREL 2L 25 20,

2 XA an, BV oA, FEFY O ARBEAS 100~1000 FXHFRLL 7 2 F L o -EBR IV ~ bk

THET 50

BN nid 100~1000 EHFRL T, 72FL -HRLERI L — 2L > THET 5.
T U — AEEIC X B3 ERAIED 12D OBBOLEME DT, FHLY O RECHRED 2BEL

anlz,

BEF-T7 U — AL R 7L — EREART, BEHTEBCRHICL 5T, 12& 21X Sensitivity
DBECRAOEAR MEHHELGED 510, 2 EEL DAV TOIFEEBEDIDITTRT,

yrolerER

Y TFL TN ~HEAEEIC L HRET Y, SBARMEODDL, RAK1~2ml 2HBREILCL Y,
3.59 HALF M U v AESIEEMA T 25ml & T3 oY HIERARES 2.5ml WA TICKRAET S, 6
438, S5cm N2 FNT 885nm COBRE2MET 5,

WAREHOSHHER
CLTRUIEF 7 u s R AR X BMRESMTHEOSMMERSE 5T, NBS (7 x 9 »FUSERER)

O EERE S 2~10 FESMTL 72, TIGME L 2D ERFEEE REMEE Ondov 5% ORERE & HITRS

RT, SWEFEOTFRERIRRETNELDTDH 5,

Table 3. Analytical results for NBS standard sample.

Element This work Certified value Ondov et. al®
Si % 21.24+0.7 — 2142
Ca % 4.22+0. 33 — 4.7+0.6
K % 1.60+0.15 1.72 1.6130.15
Mg % 1.53+0. 14 — 1.840.4
Al % 18.5+0.2 - 12.7+0.5
Fe % 6.23-0.16 - 6.2+0.3
Mn ppm 507+13 493+7 49619
Cu pPpm 12943 128£5 —

Ni Ppm 97.4+2.9 98+3 - 9849
Co Ppm 38.6£0.9 38 41.5+£1.2
Cd ppm 1.45:0.01 1.45::0.06 -
PasPO, % 0.59=0. 06 — —

3 & o

L TR~IHER L b, ERPPS 5 2 b oY OWERRERRICOWT, EEESERS D
LMBESBRS T COMTHTEL L7,

SMRICET 3BORMNY T, BHRSORD S OBEAY ERTA30DT, 50mg T 1mg BE
OHIREHE L b, A% iR~y 2 VXU TERIANBTEABC E, BERECT VI VERE
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