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Test nwlii Indicate that tht hydro fluorine! ion method for the 

analysis o f  tubillojr la eo) Id salvage residues y ie lds sa ils  f actory resu lts 

with a high degree of accujacy; whila a modification of th t  procedure Ql'r«« 

£x>d resu lts  In approxLaatrly half th t time.

Two other proceduras for tha coteroinatlon of tubailoy Ir highly 

•U loaout residue* wars used In these studios for comparing the row I ts ;  

brwver those art only b riefly  considered

IhTTO SUCTION

U hllt tha detcruinttic n o f  tufeolloy la siliceous residues has been 

investigated by many w rkeis, our attention was drawn to  tho p jta ib la  us« 

of hydro floor ination in tul alloy aralvsea by the report "Analysis For 

Tuballoy By Fluorinetion" ty  A. HUcnVin which ^•drofluorirutlon is  

followed by fluorinstlon• hmover, a fter exhaustive test.^ on bsta-roeiduc 

sac plea, the  procedure was found to be tine consulting nr»! inadequate for 

routine work*

After further Invostipition on Beta-residues, i t  ana dooiled to con-
*

tiruo  using hydrofluorinat 1 on but eliminating flucT in .it.ten, ml substitu

ting instead a procedure wt ich entailed subsequent reworking of the re

maining residue. Since th is  procedure was found to  work quite sa tis fac t

o rily  on a l l  residue samples; five eolid, aedwc|o retldun samples t/ere 

obtained Jfcora Ur. D, P. Krause of Department 190 .’or thr purpose of de-
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termining the su itab ility  cf the grdrofijorinaUoii procedure, for pM tibl* 

•dcptU ' AB A standard eetl ad in the Beta Analytical I h p v te n t .

gXFfcRIKlStTAL mTIEtfi

HF Procedure

Determinations which t tr t  tuad« by the complete hydro fluur Illation pro*

cedure (Monthly ProgTMi Ktpert, Department 195) on eoUd, silsage temples 

admitted by Department 19C gave the following toot r e s u l ts .

Lut. ho. fleauisitior. No, i i £ C

5335 910847 L. 3. Solid 3 5
9336 91C875 Carbon 48,0
9337 910786 Fruoess liquid waste 1 67
9338 910795 Salvage Vhuih 1.6c
9339 910884 Baffle strippings 0 63

Modified HF Procedure

Depending on the accuracy re v -re d  and the t:jr* delegated to each 

satple, i t  i» believed that the tlii« per analysis could be tremendously 

roduced i f  the reaidue rctu Ining a lte r  the f ire t  leach with 68 HN'Oj La 

d:lacardod. Thie will olimiaate fusions and subsequent rew rc iig  of the 

residue (steps 13-18 of prcccdure lis te d  on page 5). The following results 

wore obtained and the oorpcrleons rated:

Lab. Ho,
* 1320 

in Lead
i  1320

in inslduo
Total

% Error 
i f  teiidue 

is  discarded

9335 3.42 0,08 3.50 2 3
93# 47.6 0-4C 48.0 (.80
9337 1.61 0.06 1.67 3 5
9338 1.65 0.03 1.68 1,8
9339 • 0,47 0,16 . 0.63 25 4

In the above .procedure, five samples wore hydrofluorlnalei at one

time} however, there is  no necessity to re s tric t the roactor size to hole
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only five samples* The sum of the reactor w ill depend primarily on the 

influx of aacplea per day To insure v a lid ity  of the resu lta , a l l  reel- 

duos before they are discorded should be checked by the count awthod.

Two aore procedures twre used as a basis of comparison; however, 

these will be covered only ligh tly  as lo s t o f  the emphasis was placed on 

the hydrofluorination s» t:o d .

Prolonged Leach Procedure

The procedure, w hlch was followed in  the analysis of residue sa p le  

No. 93)$ 1st The residua is  treated with HC1 and NHÔ acid and a f te r  pro

longed digestion, a l l  the eolids went into solution. The usual pre

cip itation  and e lec tro ly tic  purification, followed by precipitations with 

MH.OH are made, and tho results obtained are as follows!

Hydio floor illation 1'rolongod leach 
Sa-aple l>'o. Procoduro with HBOj and HS1

9335 3,50 4.67

Tho result obtained by the prolonged leach procedure is  Incorrect, 

due to tho incomplete removal of im purities. The residue was discarded 

boforc the purity of the precipitate had been ascertained.

Leach Fusion Procedure

The procedure used on residue ample No. 9336 ls i The residue is
nr

leached with HNO3 and HC1 for 1/2 hour, f ilte re d  and waahed, the residue 

is  ignited and fused with K02OO3 and placed in solution with HC1. Doth 

solutions are combined and dehydrated, digested r i th  HClf f ilte re d  and 

waahed. The precip ita te  remaining is  ign ited , treated with HP end H2S0|| , 

fUstd with pyro-eulfate, end both solutions oorebined* A double aju ^nia 

precipitation followed by a doifclejiaponium carbenato separation Is made
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on the solution*, followed by electrolysis fo r  complete removal o f  im

p u r it ie s . Ths tuballoy i t  precipitated with MĤ OH, f ilte re d , ctarred,

ign ited  and weighed as T^)g, Comparative resu lts  are as follows!

1. 2. 3*
Complete Modified Leach

Sample Ho. HF Procedure HP Procedure Fusion Procedure

j  1320 ±1220 1 U20

9336 48.0 47 6
V

48.2

ItEOCmHDEO PROCEDURE

The complete hydrofluorination procoduro i t  a t follows i

1. Weigh 2 gran o f  the dried sample In s n ickel boat.

2. Placo sample in  monel reactor.

3 * Bring temperature up to  65C?C and tu rn  on dry nitrogen.

4. Turn o f f  nitrogen idion terperoture reaches 65CPC.

5. Turn on HF.

6* Pass HF over sample fo r 3 hours holding the temperature

at 65CPC.

7. i f t e r  3 hours tu rn  o f f  HF.

8. Turn o f f  rheostat.

9. Turn on nitrogen u n t i l  system is  free o f HF.

10. Turn o ff nitrogen and remove staple when furnace is  cool.

11. Brush sample ca re fu lly  in to  a 250-<nl beataer.

12. Leach for one-half hour with 6N HMÔ .

13. F ilte r  and fuse remaining residue w ith carbonate com

bining both so lu tions. (The carbonate fusion nay not 

place a l l  the m ateria l in eolution, nevertheless, every-
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th ing should b t combined).

U .  Evaporate solution and dehydrate residue with per- 

ch lo ric  sc id ,

15. F ilte r  and trea t residue w ith HF, ard nake a pyro- 

su lfa te fusion.

16. Take residue iq In IQJÔ , f i l t e r ,  and the residue re

maining Is  vo la tilised  by the addition o f ouoniira 

lod lc i. . t  ItVPc.

17. Uake a pyro-sulfate fusion on the fin a l remaining 

m ateria l and take-up in  KNO .̂

18. Combine a l l  solutions,

19. Uaks 2 oxmonia precip ita tions.

20. Electrolyse fo r complete removal of ic p u ritlc s .

21. Halos solu tion up to volume and run polarographically 

or gravim etrica lly depending on the amount o f tuba lloy  

present.

CONCLUSION

The modified hydrofluorination procedure is  recommended as being the 

best in  so fa r as time ooneunption per sample and the accuracy attainable 

with the least amount o f d i f f ic u lty .  I f  th is  procedure is  used on a 

routine basis, a provision should be made fo r checking a l l  discarded 

residues by the oount method to insure complete v a lid ity  o f the results.

Tho complete hydro fluorina tion  procedure wll_ require more time per 

analysis, but a higher degree o f accuracy w i l l  be obtained.

The use o f e ithe r procedure No. 1 or No. 2 w i l l  depend prim arily  on 

the laboratories using the netted. ..



*r(

*

ACW.c^iiixajLarB^

Ur. 0. A, VJesterdahl for latch fusion procedure 

Ur. J . U. Polk for polarographic work
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