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Abstracts

A volumetric method of the determination of calcium carbonate and calcium fluoride in fluorspar concentrate

is described.

The carbonate is converted inio solution by treatment of the sample in HNOj-acetone(1% by -

volume) mixture, and the fluoride by treating the residue with HasBOs-HC] mixture, The calcium in the solution

is determined volumetrically using EDTA standard solution.

The selective dissolution of calcium carbonate

by HNOg-acetone mixture is superior to Bidtel’s acetic method and little correction for the dissolution of

calcium fluoride is needed. Triethanolamine is found to be superior to KCN in masking heavy metal jons.

M &

84 (Fluorspar) 8] B4 8o = CaCOj SiOz, Calz
o AR $3%d Az % AaF &¥%e
Bidtel W 2] uiyfo] 2} o] &= Yot FFe2 3
& SHFE @ @ 23 FTFe2F HSiIFeEE
HBF, 2 ¥ 2= EERYe2 AYsie ¢
W oE FEHP mE o] 2P FF AR &
Fo2% Y F Y3 Zw ETERE b
CaF, 2 AJAN7 =z @& LFEE Erichrome Black
T A Aeke 4¢3t EDTA 2 o AA4%AG © @
@ ® we Yo 2449 g sHdd PuCIF
2 AAAF = EDTA 2 9 AAste whiel 2d=d
ek, a0 av av 22 PHF9) FEEL AT
CaCO3 ¢ Aoz £3414 CaCOs & AFST, A
7% HoBOsHCl Y2 & 8t CaFz & £{AR o&

fESedE FH AT

pH=12.5-13.014 N, N. ] A 2{2-Hydroxy-1-2¢-
hydroxy-4-sulfo-1-naphthylazo-3)-naphthoic acid] € Ak
£3ld EDTA 2 AHA3}e] CaEx F FHFoA
Bidte! ¥} U438 8% A% 94 g A

& =

A1}, 8N KOH ¥ 20% Triethanolamine & A}
FoY 24L& A%E AL FEA=, NN A
A g K8, 2 1:1022 43 24¢ 435
e},

0.01M EDTA B34 & o] JEF 9 ¢ 158
Demineralized water o] %o 4/ 2 F3 v TEL
Joz EAYSH AF TELYL AAE CaCO,
o 1g & B¥E P F& 4 ¥9 ¢ 2
B F 1=z &8 HEQH

HyBOs, HCl, HNQs, <t E G& =F AwY £
A% A%E Apssie
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EDTA 2| BY., ZF £F825ml % % 50ml 2
&3 ¥ 8N KOH 2.5~3ml & Yol pH & 12.5~13.0
A 3ted NN. AAF0.1g A5 =2 EDTAZ
BT A4 4oz dAAte AE FLHo=
2gket,

HNO;-® 2|20 EUHA e CaF; R CaCl; 2| &3,

CaF2&= 2k 0.1g, CaCOs+= <F 1g¢ 7] 50ml =g
2 v E 2P 4G Eehazed Y 2340 20
ml &} % 58 EE oS FEAL FA4) = 2
B % §7140 sml 2 Asth 2435 el
CaFz 2] ZA9ol& o 50ml 2 &3 EDTAZ A%{
ot CaCOs 8] 7ol A 44 F5mlE Y2 %
527 # o& 250 ml v FEZqA HY AY
34 35 EDTA & 443} Z&-& Adsch
CaFp ¢} CaCOs o 2% Lofef £¥3tE= & Table
15} o}

Table 1. Dissolution Degree of CaF, and CaCO; in
Nitric Acid-Organic Solvent Mixtures,

Dissolution

Solvent* i—m_degree“

| CaFs | caco,
" 2.0% HNO;-Ethanol " 0.13 | 15.4
2.0% HNO,.(1:1) Ethanol-Ether 0.08 | 15.7

Acetone 0.60  0.03
1. 0% HNOy Acetone 0.02 7.8
2,0% HNO;-Acetone 0.03 15.5
3, 0% HNOy-Acetone 0. 06 23.4
5.0% HNO;-Acetone 0.07 33.8

*Content of 153M aitric acid is denoted in volume percent.
**Dissolution degree=mg of dissolved CaF, or CaCO; per ml
of organic solvents.

=2l EDTA ZIo| {42l KHF; HyBO, %
HClef @8, A4 HiBOs;s} KHF, & QA% 2
4% Yz KOH 49 e 2 pHS 12.5~13.0 & 3}
< EDTA 2 ZE¢ A3 23 Table 29 2,
Table 3¢]= 0.001 M KHF,, 0.1M HsBOg, 0.2M H
Cl 34& gAY Y3 9 7o) TEE B3P 2
& So} F4iv),

Table 2. Effect of KHF, and H3BO; in the EDTA
Titration of Calcium.

" Ca (mp)
HsBO; (g) 0.02M KHF; (ml) —————
Added | Found
0.1 - 13.72 13.72
0.5 - 13.72 | 13.74
1.0 — 1372 13.73
— 5 13.72 | 13.51
- 10 12721 12.93
0.2 10 13.72 1 13.01
0.2 20 13.72 | 1302

&=

H.o F £ KRR

Table 3. Effect of KHF;-H;BO;-1Cl in the EDTA
Titration of Calcium.

[ Ca (mg)
KHF;-HgBO;-HCI* (ml) ' —_
j Added t Found
20 13.72 12. 74
50 1272 13.72
50 16.58 16.60
50 33.16 23.14

*An aqueous solution containing KHF, (0.01M), H3BO,
(0. IM) and HCJ (0. 2M).

CaC0;—-CaF; E8E2] 24, #f3 &2, 5
10, B 20%7F A3, CaCOs2l CaF2 & B3]
e 4 EREE BET A ERE F0.3ge
oL Eoz Ae Ad 2 50ml o] FeAAE 7L
A 47 Zehazd PPt Wr 1% HNOz-oM &
Eg 15ml g ok FANez 9 F G587 &
9 Cl# F44 fd2 H43tm 1% HNOs-
OHIE sml 2 47 Eepaz JHE T ol WA F
ol Sagict o3} ol E 2L gE ¥A
£AA HIEE FRA7z AYF €4 2wl g ¥=
o BA7bAE Fot A ¥ ZEE EDTAZ AA%
o CaCOs-& HFdcl QA 2L #H7 F CaFov
E2 Ao Yol & vAg $7 2 AT G4 15ml
H3BO; ¢F 2g& ¥ oF 30 ¥7k 3o CaFed 149
gk, o] %8¢ A3tste] 250 miv]=FiI
AL g AA7A 2B5ml & ¥} AEE EDTAZ F
At CaFe g A2}t Aot Table 4 9 2o,

Table 4. Determination of Calcium in Synthetic Mixtures.

Calcium Caleium R
Mixturel Run | added {mg)| found (mg) Difference(mg)
No. ! Ne.

No- | N0 10ac0y] CaF [CaCOY| CaF | CaCO, | CaFs
011 ] eed 2l 6882001 +o 20, ~0.3
{2 | 6.691209.9 6.82 299.4] +0.12 —0.5
3 ) 6,59 2027 6.88 292.3 +0.31 —0.4
1 1 |17.18 286.2] 17.32 286.1] +0.144 —0.2

2 !2219 285.3 22.92 285.4] —0.18) —0.1
3 | 22.89 282.3 23.20 282.0| +0.31 —0.3

] 1 | 28.03 273.8 27.97 273.6] —0.06f 0.2
2 128,42 2775 28.42 277.6] 0.0 +0.1
3 | 28.63 279.8) 28.88 270.5| +0.25 —0.3
¥ 1 {6246 2687 62.30) 24890 —0.36] +0.2
L2 _sz.oz! 246.7 62,05 246.3) +0.03] —0.4
| 3 | 6340 2519 63.20 252.0) -0.20] -+0.1
A Y A58 PLEd E AE £%
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F& FEFAA 9 YANsF Battd —48, —
115, —170, B —270d|A 2 9IS B}L o} 0.2z &
BE3 WReted B9 TP} e wyon B
A3t 233 Table 5(A)$} 2}, = Table 5 (B)=
HE B A At CaCOs & 919t o] $43}zm, A
23 AEFE B gy CaFy H2 g Ag
B B F, AA BEgd ARz, o) 9 L2
A BEg CaF 2 4% AolH CaCO;y Be e
A ez 9 Aot

Table 5. Analysis of Fluorspar of Different Degree of
Reduction of Particle Size.

A
Partcle Size Run. No. CaCOy % ¢ CaF, @

—48 mesh 1| 316 66. 51
2 3.13. 66.54

—115 mesh 1 3.18 66.53
2 3.15 66. 59

~170 mesh 1 320 66.60
2 313 66.56

—270 mesh 1 3.14 66. 54
2 316 66. 52

Average ’ 3.16 [ 66.55

B
Particle Size Run, No, CaCO;, & i CaF, 3*

—48 mesh 1 1.8 | 80,99
2 .79 8105
3 .79
4 1.84

—115 mesh 1 1.79 81.03
2 1.85 81.05
3 1.88
4 1.8

=170 mesh 1 1.8 | 80.96
2 L8 . 8108
3 189
4 L7

—270 mesh 1 1,84 81.05
2 190 ¢ 8Lo2
3 1.80

Average, 1.83 81.03

. 7= - or 40. 08 78.08
CaF, % =(Total Ca%~CaC0% x 3008 )x

40. 08
Wi W o '

FTTEF AR A4 A2 dhye)

ZES P49 A& 23y 11

Willard-Winter 8] FHE & Al &5t 22922 L
dFEFWW Fog APy = ARAE
A7) A= A P 28 2ge] F3] Fasie,
ES 230} 1-2% AEong wEH HY Zd o
ol e AgsA ook B A, ¢ W @Ry
€ 7ot 23228 RAolY A Ad oz
ol Ma ¥, Jae TEo)2 AFY UE FEo)
T 9ol & Pyl we A 0] Wetoz K
AE FY7 desith HY Fo) TEEE CaCOs &
Bidtel &} ¥ & A48l 2oz wq L2479
CaF29] £33 ddlel 39 27 9 0.23% U
0.27% 1% ¥ RAANE CaFref s} £z g
Table 1614 @& ¢ Q&= uls} o] vt e, omg-
ANZ1:1) 2 2,0% IAE 1ml ¥ £&5% CaF,
S} CaCO3 9 <ol A CaCOs8) £33 15.0mg o] 4
224 W3 gov, CaFy8) £53e ol E Lo
A b A4 & 4 vk Sk oRAlE-HNO; &
o} FolH CaCO; R CaFz 9 $27L 0] AT 4 &
A7 1.0% 439 CaF; 538 0.02mg/ml 9|
24 284 P4 39 CaCO;-& AMP oz £33
e ddd A4 8 = 308 ¢ 4 ok

Table 2414 2= uls} 20| FEe] EDTA 23
Rl HiBOz & of 1g 744 EANE o} o)}
Rot EFe 23 8mgal &4 € pH=12.5~13.0
22 2% 9 CaFp 9] Ado] 44 %9 EDTAA
Bl Yeld Fdgdo] £3%A g= Agdon Ay
T Qe HBOy7b £A48% S5228 2%
T Q5 B HBOi# F-o] Agfoe ¥o3y
HEFy 7t 945w 49 448 HBFy & Efoz 3§
¥ = HBF, 59 £522% 424 vx 3¢ 2 4y
ALA = P4z Y= AR5} o)
2tk Aol d8A glpan,

w2 CaFz 39 Z%e A% 944 CaFy
= HiBOzHCl 2 H2)¥le] 25228 HBF, = us
o S, 24 Re A4 pH & 12.5~13.0
2.2 233 WA FA gx F4 YA S5
22 o)gd g% JFg& 493 AAT 4 AL R
o] a4 dr}k, Table 3004 3= KHF,-H;BOs-HCL
£92 7t FAL AE 4 30 mge) FEE obRy
Aol Qo) AAY 4 Qi wef pH2A Y o] CaF;y
9 Aol 4719 pH =24 Ao 2% =2} EDTA
 A92E WA Y2 pH & 248tz ASH4 33
HE S 22 F2 AGE 2S5 A, Table 5(B)
olA -100 mesh H = ¢]gfo]x CaCOs & $A3| 45
2o & ¢ ok =g P49 S Fe, Al 59 232
Fol & de 29424 KCN g 4 o N.N. 54

rfo s ofr
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Gol AAe SUo AY3E FAHz =7 F4A o)
G &8sl=] ¢ten), 24 A 24 Triethanolamine & A}
£ AFoe o)A Aol AAYe]l d4€A =
FHAE A=Y,

T Ao

E=| =

HHFY CaCO & Foo) 24 &2 213 44 477
S EEYL AR5tz A7 $9 CaFy = HCI-HBOs
2 ALEezA, 423438 NP 233 LwL
|3 FAY oz ALY Hud ¢ ook 1% HNO
SHE £l CaClz 8 MBAolm Ale 23 &
W 2d osdte CaFyv HCLH;BO; 2 M) go =4
Zg9 EDTA AR A £522 ol #42 a3
AAE F Lok
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