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|. V. O'Rorke March 17, 1953
8t_ertntendent, Process _t
toTAL PREPARATION_I0_

Introdunt ion
................ ,,,,,, ,, -

Aluminum caps and cans are thoroughly cleaned, before bets8 used to can slu_s, to insure
w_ttlng of the metal s_r'faces by molten AlSi in the canni_ pot. An acid bath is u_ed_

_" as part of the cleaning operation, to remove surfsoe oxide and other surface film f_o_

a_ the _etal. Two acid solutionm are authorized in the standard operating procedure_ a

_0_ phosphoric acid solution for etching both caps and cans, and a i% hydrofluosilicic

acid solution to be used for caps only. It is desired to determine the feasibility of

using hydrofluosillcic acid exclusively a_ an etchant for both caps and cans.

I

Wettability measurements (i.e., measurements of amount of surface film) were _ on

caps cleaned in _ phosphoric acid and in hydrofluosilicic acid solutions of up to

_% concentration. The hydrofluosilicic acid etching gave better _ettability than did

phosphoric etching. Process tests were run in which slugs were canned using caps and

cans etched in 1% and 3_ hydrofluosilicic acid. Satisfactory wetting and cannir_ resultm

were obtained, which compared favorably with results from the use of phosphoric acid. " "

/ It w_s found that a 1.3_ _v_Lrofluosilicic acid solution is the opti_m_ conbentration "_

/ if the presen_ lOO-gallon stainless steel acid tank is used. This 1.3_ _ti_u_ is

/ based on a recom_en_ed procedure of mixing a fresh batch of solution every morning,
i using each batch for s 16-hour period.

The cost of commercial grade h_rofluosilicic acid, if used in the _n_er suggested,

would be about $23.00 per 6-_ay week; as compared to about $_6 .OO per week for

phosphoric acid as it is presently being used. These cost figures are _eed on the
" _ f.o.b, factory prices.
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The toll_ z'eo__ttolul &_ baaed on remu.l.t| st the investigation described in
tls:l.a reports

I. Zt im res__ed t_t all _a_ and san etchln_ be carried out in the acid
t_ n_ Aa tle_ _in_ ba_hel _ _ofluoiilicic enid wlth initial
ceneent_tions of 1.3%.

2. _M b_tsh _ acid eho_d be free_ _txed every aorning and used for a
16-ho_ peTiod. The _e4 soluti_ 0hound be discarded at the end of every
evin_ |haft.

3. itch t_a o_ three minutes or acre are reccmmnded. About ten ainutee gives
the =set effeoti_-._ilm resortS.

_. Kydrofluosillcic acid is not recmmended for etchi_ caps only, since two
acid ta_i would be required, one for caps and one for cans.

Procedure, _eiults a_t D.isc_sion

It im SUel_cted tit caps and sans etched in phosphoric acid re_atn an allnu_ phosphate
_il_ on their surfaces. This phosphate _il_ vould reduce wetting of the _tal in molten
AlSi and _iKht also cause wel_ing difficulties. To test this, and to determine suitable
acid concentrations and etch tlaee, measurements were taken of the electrical surface
resistances of caps etched in phosphoric and h_drofluosilicic acids. The resilience of
the surface film iS a ]_asu.re of wettability, a low surface resistance indicatiz_ _c_
wetta_ility. This relationship was found to hold true on caps tested for wettability

t bY placing thee in the cs_:i.ng pot for the specified preheat time. Surface resistances
were _ee_ured on caps etched for different periods o_ time. _ydrofluosilicic acid
concentretions of I, 2 and _$ were used. Results of these laments are shown plotted
in Graph _o. I. All of the ca_psetched in h_drofluosilicic acid showed better wetting
characteristics than those etched in phosphoric acid.

Process tests were run in the cap and can room using i% and 3_ h_drofluosilicic _cid
solutions. Etch ti_s of 8 minutes were used with the I_ acid (as per stand_), and
ainutes with the 3_ acid. The solutions were placed in a polyeth_le_i-lined tank.

The following procedure was used: 8" caps were degreased and treated in normal _anner
by the cap a_d can operators, except for acid etch. The caps were etched in the prepared
solutions by Quality Control personnel using batches of 20 or _0 caps each. Between
_tchea, sables of solution were taken for analysis. After the samples were taken, a
few cans were etched for canning. The etched caps _d cans were rinsed and dried in
n_l manner.

The process tests were continued by having _ elg_t-inch slu_s canned with the follow-
Ing:

i. 190 slu_s with Aico_ caps etched in I_ acid for eight _inutes as _er standard.

_. Ten slu_s with both caps and cans (Alco_) etched in 1% acid for eight minute|
o (not a_cording to standard).

i 3. Ten slugs with Hunter-Douglas caps and cans etched in I_ acid for eight minutes.

" k. Ten slu_s with Alcoa caps and cans etched in 3_ acid for two minutes.

_. Five slugs with Hunter-Dougle_ caps and cans etched in _ acid for two _nutm.
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' The 190sluSs vith crops in acid 1 above) eazmedaccozL to
s_rd; therefor, the pod _ie_eJ were ha_led &8 nor_l slu_s for chargi_ into the

. pile. The rejects _re tmniferre_1 to QuAlity Control alon6 with the 35 rejects (Ztel
2,3,_, and 5 above) t_t we_ not canned metering to standard. All the reject pieces
were stripped and e_ned for non-wet cap and man areas. The results were as follows:

T_e of Type of

_ 130 triple dip Alcoa 170 less alp Alcoa 0
1% IO iea_ dlp Alcoa 0
15 I0 lead dip Kunter-Douglas 6
I% I0 lead dip Wunter-Douglas
3% I0 triple dlp Alcoa 0
3_ i0 triple di_ Alcoa 0

_3_ _ triple dip Bumter-Dougla4 35 triple dip Hunter-Douglas 2

Yr_ these re|uits it can be Hen that the Alcoa caps and cans vet satisfactorily
after either l_ or _ etch with bu_ one exception, while about half of the Hunter-DougAm
cap8 and cans did not wet ccmpietel_ (Hunter-Douglas caps and cans also vet poorly vlth
phosphoric acid).

, The acid sea_les Tere subLitted tO the analytical iaborstor7 for analysis. L_or_tory
results, volu_s of solutions used for etching, and other Pecorded data were used to
aalculate the percentages of acid in solution as a function of the number of caps and
cans that could be etched in the tank nov in use in the c_p and can roc_. This tank is
of spprox_tely i00 gallc_ c_pacity. The calculated figures are s_ plotted in
Oraphs E and 3. The figures on the abscissas of the graphs represent caps and can_
processed together in e4ual numbers.

Coneultetion with _.A. Smith, who ha_ experience in using the 1% acid several yee_rs a_o,
revealed that use of this Solution vs, s discontinued because of the necessity of o_
the solution too fre_uentiT. However, at that time, only I0 liter (or 2.6_ _allon)
hatches were used. It w_e revealed also that the eight hour _axi_ma s'tan_l_ time for
the solution, as specified in the opersti_ standard, was necessary because of deteri-
oration or decomposition of the acid in water upon standi_. It was found in the above
tests, however, that allowi_ the solution to stand overnight, and using it the next
_orni_, still gave good results in canning. This seems reasonable in view of the fact
that the acid is marketed as a 30_ solution in v_ter.

....... _.

Assuming, frc_ the results o_ the tests, that a solution could be used for 16 hours _
(a fresh batch every _rning), then a I_ solution in the present lO0-gallon _ank, used }
to etch _7OO caps and _00 cans, would decrease in acid concentration %o about 0.7_ / .

_ive good results, as indicated by the tests and by the operatin_ standard. If an _ I
• initial concentretion of 1.3% or more were use_, then processing of 2700 caps and 2700 /_/

ceum could be _co_plished without the acid concentration becoming dangerously low. The |
cost of phosphoric acid a8 it iS presently used is about $_6.00 per six-day week, based \

' on the at-factory price (18._/Ib. of 8_% acid). This figure assu_ee that a fresh _
' solution is I_le up once a week and the old solution discarded. The cost of using a J

1.3_ solution of c_ercial grade hydrofluosilicic acid, made up fresh daily, voul_ be /
about $23.00 per six-,day_eek based on the st-factor7 price (lO.5_/Ib. of 30_ acid)....../
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]Pz_lLu¢l._ invni:_l;a1:ioB _ sMmmt_t et_bJ__ s tlt,_1;iom Mt4sodo_ .se st a
eallbz_1;ea Whsat,a_oasb_dse (sol-u-bridle) shouId be a sat_.sfsetory mBansot cheekins

,. MI4 o¢racenCrstiou d_i_ ol_ez_tioa,

Thin only sdd£¢ion_l seuret7 h_saa_ vot£Ld be in'the han_lt_ of t,he ooncentrsted acid (30_),
• vhi=h _40 daalorotul if b_'o_ht into oontaot with t_e skin.

The vrttor _lshos tO uknovlodso _ eastotanoe ef B.A. Weskloy in the ue of equipaont
belonginS to Pile F_tls Teohuol_. Th_ equi_n_ vu umed to obt_tn :he surface
:FeS:_ltSaaOe NaIUl_OMO_tt;I d.ejol'ibed. J._B_;htS _61_,

Process Unit
IBTAL _At_TIOI_ SECTIOB
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