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by fusion with ammonium salt
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A simple and rapid method for the decomposition of refractory barium sulfate has been pro-
posed. Barium samples(BaSO,, ore) were decomposed by fusion with ammonium hydrogen
sulfate, which was found to be a suitable powerful flux for dissolving various refractory sulfates.
An accurately weighed sample(ca. 10 mg) was placed in a dry Pyrex test tube (18 mm o.d., 200
mm length). Ammonium hydrogen sulfate(ca. 2 g) was added to the tube and mixed with the
sample by agitating the tube. The bottom of the test tube was gently heated along with a
swirling motion over a small gas flame of a Bunsen burner with a fish-tail at a temperature of ca.
550 ~600C. Heating was continued until the melt changed into a colorless, clean and translu-
cent form. Barium sulfate was dissolved by heating for about 5 min. After cooling, the solidi-
fied melt was dissolved in 30 ml of a 0.05 M EDTA -ammoniacal solution (3.5 M in ammonia).
Finally, the concentration of the barium in the resulting solution was determined by ICP-AES or
flame photometry. The proposed method was successfully applied to various sulfates and ores.
The barium and other metals in the samples were determined and the analytical results of bari-
um were in good agreement with the values obtained by fusion with alkali metal carbonate.

Keywords : refractory sulfate; decomposition of barium sulfate; fusion with ammonium hydro-

gen sulfate ; determination of barium in sulfate and ore.
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MSO, + NH,HSO,; — M (HSO4); + NH; (1)
ZZT, M=Ba,Sr,Ca, Pb TH 5.

WAMOTwE NN T L EMBGRT 56 ORBENEE
R, FRER LB EY 2 BRALT 572 00%& M
OWTHKEL, BREARERSHL, ERTONY T L
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WERKET v e A AEFRSEH V.

BN 7 A (99% M), MBRA Mo ryF9 A4
(99.9% FEEE) : WIBALFE,; BB A VO 7 A (JK), B
B (1) (98% MUE) : FIEMERO S D% 900T T 2 B
TBULE L, Do) S THME (120 X v ¥ 2 PF) 1
L7=dbDxHw. :

N A DOERER: RO R TR O #EER
(1 mg/ml) ZMEHOEEELHRL THW .

0.05 M EDTA-7 Y E=TKEBEHR (7T EZTIRE: 35
M): EDTA-2NH, (F{-AbZER 09% #ME) D 16.3 g &K
WAL, BT VE=T7K20ml EKEMRTIIOE
Bzl

BEEA: TRERILARAEEEA B

FELTA: ¥EED Camberland &

ZDMORE TN THEHRSEZHV, KIZEBKEA A
YRBLIZS DRV
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FEFUesirssE. A8 26100, FEESTIAR
AN EEE (ICP-AES) : BHH ICPS-1000 ITI, HY6 X ##
TSR H 2F%%@{]SX—S?O] Element Analyzer, TA
Ch: BRE1ug OFY M) 7 ABMCE & vz,

IR WHROBWE Y 5 2 HABE (18 mm £ X 200
mm) ZHwi.

FWEEEE: R EHE 5 HPD2000 12 CRC #H %% % BY
DAHT TR,
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b, MRIABOBEELRESRZLY, 1 5H»L 55
BTHRTT 2. Wk, ABRETPOELL BB
0.05 M EDTA-7 Y E= 7 KBW(T Y E=TIRE: 35M)
S0ml #MN%, REBRELMAL CRBEMLBERT L. B
BEMAHIUL, o LOMBERLTHO ) Lz s
Y7974 F— (Milipore GVWP) & v TG IIF#E
L, FlRZAZT7SAIICBLANR, KEMATESLE
L, REBEERET 2. —F, THEREWEHEL -2
VTS5 T 4N =3 105T T 1 BEEERE L%, TOHR
BRHELTHBEREERDL. T2, AVTIVTANS
— RICHELAARBREYZ, HEEXBOSTEICIYE
HaHT 5.
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DOUEIZIE, N T AERBEBICRBAERT Y EZT AR
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NOBBBRTOSBEITREBE L, ICPAESIZX DRER
ECTHET 5.
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BEAOBHRBEIIREIC o2, 20X ) RBEIREIC
Lozl &, Mz Lo THHYT S LAY O6aICEL
L7z, BREEKFET7 YT AdMET 5 & 350~450C T
SRLY, HMBE 7 VESTEEKRTIH, T0L XA
THLHEOMBEICL Y, BEBORBR ) Y 25K (2)
WCIRENERIIGHEINLbDLEZOLNS.

BaSO, + NHHSO,; — Ba(HSO4); + NHs (2)
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Fig. 1 Dissolution of solidified melt in aqueous solu-
tions containing various ammonia concentrations

The EDTA concentration is 0.05 M. EDTA -ammonia
aqueous solution: 30 ml; Sample weight: 10 mg;
NH4HSO,: 2 g; Heating time: 5 min

3.2 BEYOBEELE
REE N Y o AR TREAKE T VES o ARR L2, BH
b U7 Bfg 2 KICER$ 5L, (3) OIMKSERIC

Ba(HSO,); — BaSO, + HsSO, (3)
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Rwn7ZU7:. BEML LB Z B8 572D BEREH
DEDTA RV T Y EZTIRELZHAERL, Fig. 1 &
Y2 s. Thbb, ELL-FMHEYIC 0.05 M EDTA -
TUESTKER (FYESTIEE: 35M) ®30ml %
Mz T, HEREZKETMEAT IS, B XKD #HE
FTRRECHMBTEZ., TOLE, BED pHIE 105 2
%5 VPO DN BONLBRIZTOROSHTE
fElZBWT, KTHERLTOMAGHETE2ZLidhro
7=,
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BN 7 A TRT 5D LERREBAET
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Fig. 2 Dissolution of solidified melt in aqueous solu-
tions containing various EDTA concentrations

The ammonia concentration is 3.5 M. EDTA-ammo-
nia aqueous solution: 30 ml; Sample weight: 10 mg;
NHHSO,: 2 g; Heating time: 5 min
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Fig. 3 Effect of amount of ammonium hydrogen sul-
fate on the decomposition of barium sulfate

Sample weight: 10 mg; Heating time: 5 min; O:
ignited at 900°C ; @: without igniting

LCHMRe @, ZORKRE Fig. 31277, 900C T
2 B NEILEE U 7 BRER /N 1) 7 A R OSSR INE O T B O Hi R
NI AL, WTRDBREBRAKET Y EZ T ALK D ELI
GRETED LG ol Tz, HEEANY T AT S
WEBAET ¥ T2 ADSGRELRI2RERZ Fig. 41C
RY. HBAET7 VE= T LD 1g B2 ) ITRENHETE
LEREENY) T AR, ¥ 6mg THhoz.

BRER N Y 7 B R SERTGIRT B 72D (LB BRI
DWTHNTz, BREENY 7 A D 10 mg IXHEBAKRT ¥ E
Y AD2g #BAEL, MARHEELEZ, 2-3 DEBBRE
o T, ZNENOFMHERERDIHFRE Fig. 5 IR
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Fig. 4 Amount of barium sulfate decomposed by the
fusion with ammonium hydrogen sulfate

Heating time: 5 min; NHHSO,: O: lg;.: 2g; A
4g;M:5g
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Fig. 5 Effect of heating time on the decomposition
of barium sulfate

Sample weight: 10 mg; NHHSOy: 2 g; O: ignited at
900C ; @: without igniting

Table 1 Determination of BaSO4* in reagent and ore

This fusion method

Carbonate fusion method

Sample Degree of BaSO, Degree of BaSO,4
decomposition, %" Found, % RSD, %" decomposition, %" Found, % RSD, %"
BaSO,° 100.0 99.79 0.39 100.0 99.8° 2.93
(n=18) (n=>5) (n="5) (n=>5)
Barite® 83.2 79.8" 1.11 93.0 78.7° 1.1
(n=5) (n=1>5) (n="5) (n=5)

* BaSOy in samples was calculated by the Ba content.

a) Evolved by the mass of insoluble residue.

b) Relative standard deviation.

c¢) Purity of BaSO.: 99% ; It was ignited at 900C for 2 hours. d) Produced from Fujikoto, Akita; This barite was assumed to contain

about 79.8% BaSO.. e) By flame photometry. f) By ICP-AES.

B, ZOEBEENS LFEIDO SN, 900T T 2 Bri Nk
QLB L 725RBR/N Y v A D 10 mg 13, # 4 SR OME TS
BB CELI LD Gholz. Liedio T, S NEEs
MEs 0BT+ Thotz, T2, MASTHBOBEEST
I AMBBRERRORMRE LB EL, HER Y 7 A0
BT AMBREZ RIS, $#550~600C Tho
7z,

3.4 EOMOEBRUTREMIED S

RS U A LA OB OREIEL LT, BBV Y
T A, BREEA OV F T A RUGERSS (D 2AREICL D4
RLALEZD, WTFNOBBELHE N YA L) il
CHRTE, MBAET VEZ YLD 1g %720 ZHHET
X2BI3, ThEhH 15, 10 KU 20 mg THo7z.

35 BERADABENUILRULETENEE
WYY LAOHBEEMTHLERA (BaSO,) EHHEL
BHALT 5121, REBERMBEIEH SN TWEYD,

DALEWEREIC LY L, ARy 7 AEE 5T
L7-#3% Table 1 1IRT. 50 LOMMAG (120 2 v
ValT) LA BRARICE )V HEICHETE, I
BEWEZFN L BRESHTHIEICEY, N a%
BHEICERICERTE . AL 2ERADSHEE
3, BBOLOIXT-> 2 REBRERMFE X D 55 10% B>
2 72hs, N Y ADERMED HRDIZAE R OREER N
LOERRZ, REEBBECIZ20MEL X —HKL
Foo 72, RETHONLABREWOERL XBRARS
FVRIED S, REHOKESO 7 A BRI IIBFEE TIOR8
BREWE R B05, NI AEZORBREWHICHEEL
BWIZ EHENrO LN, Thbb, REZESGHAES
D ABREZRRETE 2V DIC, REERFE L RB
DIRAFIMEL T2 o 7225, ERTOWHEE Y ¥ 23+
FRTELDOLEZONS., ABEIVESARABEZS
BL, XU LAUANDOERILEICDOWTICP-AES 2L D
WEL72fE% Table 2 Z3R-F. F72, NUTL2ZETH
BELTHEELA (BaCOs) ZRETHM LA,
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Table 2 Analytical results for metal elements in
barite” obtained by ICP-AES after the fusion
with ammonium hydrogen sulfate

Flement Found, %" RSD, %°
Na . 016 9.2
Mg 216% 4.4
Al 0.26 , 1.4
Ti 123% 16
Fe 0.11 11
Sr 0.95 0.68

a) The same as barite in Table 1. b) Analytical results of 4
replicate measurements. c) Relative standard deviation. d)
Units: ppm.

TREOMBTHEERIL 99.3% THo72. EELILNY
7 ARPHRDZ BaCOs A EIE, 99.8% (4 EOHED K
LAEIC BT M EERE I 1.28%) THY, LR
REBERAEIC L DR L TE oW E (99.8%) & &<
—F L 7.

REIC L TEBE OB Y 7 A RUNY 7 LM%
fii%, QHEIHL, N T AEHEBMERL, SVWKET
ERTHIEHNTE L. FRIRBOSHBREE HH TH
ATE, BHOBEN R, RREOTVAVEEEZEE
RUHBBRE AL AR TEI 2 2 L OREIEH 5.
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HAMEORBE ) 7 205 EE LT, BFAICRBKET v Eov a2 Hvs, REBELRFELHE
ML EA T ARABE CRBERBON 10 mg LTHBAET v 2=y 208 2g 2 ARTRALLE,
HAIN—=F—D/NE 77 L— L TREE DK% 550~ 600T ICMET 5. 5HEIED IR - TRYFEY 3
BEPCRY, ¥50EOMBATTHITH S, Wik, BELLMMAEYE 0.056 M EDTA-7 ¥ &= 7 KB
(TYEZ7RE; 35M) [CMABRL, BEPONY Y A2 FEEET I ARSI ESH LT 7L —
ANEETERT S, AEZBEREON) Y AGAOTRISHL, REhON) Y L2 ERLI-EDA,

BT R L TR X —F L7
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