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'fhe purpose of t11e investigation wa.s to maki, prelim

inary small-scale fusion tests o the salt to determine whe ther 

a coarse=grained, white» crystall ine product could be 

obts.tned o 

Discussion Re Pusion of Salt: 

The problem of producing a coarse=grai ne d white 

crystalline salt haa been under l nvastigati on i n th& labora

tories of the Bureau of Mines fo r sever al years 0 

l 
Small batch tests have indicated the possibility of 

making a satisfactory product, and cont inuous testa in a pilot 

plant have confirmed the applicati on of such a method to a 

limited degreeo 

There areD however, several factors which mus t be 

conside red in such a methodo 

To produce a whi te salt it is desirable that the salt 

be free of impuritie e» or if such is i mpossible , there are 

limitations in the amounts which can be commcrcially t r eated o 

Calcium sulphate in small amounts doee not appear 

to be detrimental 0 This impurity t end s to remain insol ubl e 

in molten lt and does •not impart col our to the final product o 

Iron in any form pre s ents serious difficulties» mainly 

in producing a marked discolouration 0 Invest igation has shown 

that a s little as 0 0 01 percent of:'ferric chloride added to a 

chemic ally pure salt will cause a yell ow di s colour ation unless 

chemically trentedo 

Silica, or other insoluble matter not containing 

iron~ does not affect the colour of the 3alt but may be very 

objectionable in continuous oper ation of the furnace 0 A 

furnace similar to a reverberatory type is not cons i dered 

feasible» particularly if such an impurity as silica is present 

in the salto A rotary furnace is nearing completi on and tes t 

work is contemplated to study the effect of design and opera ... 

tion of auch a furnace to continuously remove the small amount 
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{Discussion He Fusion of Salt, cont'd) -

of insoluble materia.l which in the reverberatory type of 

furnace accumul~te s as a s olldifi ed s ludge and neces si t a. tes 

frequent sputdowns. 

Carbon.;, either resulting from ca.rbonaceous material 

such as wood chips in the sal t or from poor co1~ustlon of the 

fuel, causes grey di scolourat ion in t he salt product. 

Laboratory tests are conducte d in cruclbles of 

va.rious composition so Iron- free silica c.ruc ibles are used to 

in.vestigate the presence of iron in the original sample. I:.ow 

iron contant can usualJ.y be detected by the degree of dia 

colour~tion. 

The majority of testsp h owever1 are done in f ireclay 

assay crucibles. Several preliminary melts are made in order 

to leach the iron f rom the s e crucibles . 

Sill1man1.te containers have proved highly success

i'\l-;t, but co:3t for furnsce construction may be prohibit :;.ve . 

Certain reagents have proved beneficia.l in counter

,a.cting iron and carbon i.mpurlties9 The maximum amount of 

these impuritles that can be succesaful l y treated haa not . been 

definite l y established 0 

Jt is of interest to note that the alkal lnity or 

sodium ch loride salt increa.ses a.a a result of mel tingo The 

alkalinity of various samplea of .fused salt has a range ln pH 

from 9 to 10. 

Puslon tests on the Sbi.mplo submitted we.re made in 

all types of crucibles previously mentioned.l) using underf ired 

1l luminating ga.s furnaces" 

'Ih chemical e.nalysis of t he sal t before fusion is 

shown in Table Io 

(Continued on next page) 



(La.bora tory 'l'est :,; ork, co::-it 9 d) -

TABLE :::: • - ,Ç.h~-~-t.cal Analys ts of Vacuum Pan S&lt 
---1•r0m Do~::.,ln1o.!L_;:,alt Co. Ltd., SRrp.1a , Ontario . 

NaCl 
cao 
303 
Fv203 
Insoluble 
MgO 

Per Cent 
99.80 

Oo09 
OolO 
0.,004 
OoOl 

Trace . 

Using .sili.i.}a cru.cibles without addition of' any 

reagent~ a white opalGscent produ~t wao obta.1neda The c r uci-

b '..,:. E sho ed no sign of p ,. ccip1tated dregs which would occur 

had the salt contained any appreciable iron or insoluble 

_impuri ties ,. 

Prelimlnary fusi r.s wcre made in & 40000 grrun f i reclay 

crucible This cur1.ng affect on the cruc1ble resulted at first 

in a dark yellow sal t product, and with additional fusions the 

proèlucts gradually b -:é! ca.me -1" ghte r in colour unt1.l~ finall-y; 

with t,he iron lee.ched out of the clay a. satisfactory white 

product was obtained. 

vJith the additlon of sufficient sodium :1.itrate or 

pbosphorlc acid, i t was possible to eccu1'e a white salt f rom 

the f'irst melt, using a new unleached cruclbleo 

Commercial~gra.de !odium nitra..t~ and phosphoric acid 

(86 per cent H3P04 } w0re u~e d,.. C:onsist~mt white products 

were obtained when. t•i 'ther of the two reagents · \"i ~:i.s used c 

Additions of Oa2 pe~ cent were considered essential to enaure 

a white sa.:. t, 

1.':hen sodium n:t tra te L. use<l there romains in the 

bot t,om of the cr.ucible a 11;!,ht yellow precipi ta te. Investi

gation bas shown this to be an lron salto Due to the low 

iron content of the vacuum pan Sbltg the p resence of the 

omal l amount of this prEiclpltatc coul~ be attributed to the 

iron leaohing out of the fireclay cvucible. 

:r phosphoric acid is used no iron precipitate 
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(Laboratory Test ~or k, cont 'd ) -

occurs in the bottom of t he rr.elt i ng c uc i bleo Any iron 

leach d from the crucible» or tha t in the salt, îs 

con::i i de11 cc.": to bo -.:vn·vcr•t od. te [;:. ferric phosphate and be 

dispersed throughout the salt . 

Seven samples of salt products made in fireclay 

crucibles i n the present inves ti~at ion are being forwa rded 

to the company'a Montreal o.fl"1ce for examina.tien and commento 

The particulars regarding each sample are datailed in 

•rable II. 

TABLE II. ~ Descriation and Remarks on SampleEI of. 
Fused Salt Pro uots made from Vacuum Pan ~~lt, 
from Dominion Salt Co,. Ltd. 11 Sarnia, Ontari.o o 

Sampls [ No. 

1. 

2. 

3. 

4o 

5. 

60 

7 -, 

Remarks 

Cast block of salt us ing no reagent~ 

Same as No. lp crushed to minus 3 mesh. 

Ca.a ·t; bloc1~ of' 3al t~ using sodium l."litrate 

Same as Noo 3 JI crus hed to minus 3 me sh o 

_.., 

Cast bJock of salt, us1ng phosphoric acld . 

Same as No., 511 cruahed to minus 3 mesh o 

Cast tlock or salt» using no reagent. 
Made under slightly poor operating furnac c 
conditions., in a fireclay crucl'ble not 
cor~letely leached from its 1ron- s tain1ng 
impurities ., 

Table III shows the average screen ana.lysis of the 

three samples of fused salt .. staga-crushed in laboratory ,jaw 

c r usher and rolls at these Laboratories: 

TABLE III. - Averabe Ocreen Ana lyste of 
Fusea ~ . ~:~~ C~us hed . 

,_ Weight, 
Mesh pe cent 

H 

-3 +4 2506 
-4 +6 20.6 
-6+10 22c0 

-10+20 11.1 
... 20 20.7 
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Conclusion : 

r .ce liminary f'u31on tests on the sampl e of 

vacuum pan sal t submi tted would indicate tha.t a wh1 t e.Il . opal

escent salt can be made by the fusion method. Such a. salt" 

if cast in bLJck form in a c . . --_ing conveyorg could be crushed 

to produce a r elatively coarse-g:-ained » hard salt . Th e per

centage of fine s made would depend on the size of tha product 

des :i. red , the me thod of crushingp and the extent of the cool 

in~ of the salt blacks before crushingo 

Al though a white product wa.s obte.1.ned ivi thout 

the additi on of reagents once th iron waa leached f1 .. om t he 

clay crucible~ contlnuous plant operation would in all prob

ability require the addition of a small amount of reagent to 

ensure a s at i s . actory p r oduct o 

Operating condit ions using a rever beratory type 

of furnace are e:;ttremely difflcuJ. t li' th,~r-: is 

a ny apprec iable amount of insoluble impurity presenu which 

tends to se ttle ou t in the furna.ceo 

The Department 1s not prepared at the present 

time to state t he feasibility of a rotary type of furnace 

as compared with u reverberatory type. 
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