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UNION CARBIDE NUCLEAR COMPANY
i OF UNION CARBIDE CORFPORATION

POST OFFICE BOX P R
OAK RIDGE, TENNESSEE I

Jeptember 12, 19%7

J. . stomic Snergy Jomsifssion
2.0 3o 2
ak idye, Tansessee

sttention: Mr. 9. {, deocec, hiaf
Jak Atdge Catent Crouw

ab ject 3lectrolaess Nickal Tlating “peraticas
at the <aik "idge and Tadvcah lascous
Diffunion “lomus

et lonen:

Tour attountion i3 divected o che fact cbat electroless nickel plating
pagarions are belmg conductad on & rslarively ammll scala ac our rak Zidge and .
aducah diffusion plamts. “hese cveavacions are baing callad ro rour attaation
becauza f their stmilarity 7o certairn ;mcenzed slactrolexs afekel plezing sve-
~esses vhich will ba idencifled in 2 mccseding raragraph.

s e W s

v dats, approwimatzly csventy four pounds of nickel mezal Have wen
alasrivad ‘n Bydeoahlorisc acid o amke up he nickal -hloride used in  Nose
lavin, wargtions,

™he electroless nlckel plating fmcility at cthe Paducah Tiant wes
desigued in accordance with recoomendetions mmde by Metals Urocessing
Cambpany, nc., and 1s operated with stock soluticns purehased frem chas
company. The stock solutions were procured under urchase orders containfng
standard pacant indeonity clauses of the cype iscluded in Tamms and Conditions
lasued on Augast 8, 1955, and April 0, 1356. xhibit ? includes a schasatie
dlagran and a srocess description of the Paducab faciifity, together with a
caculation of the parts plated theroia cheougn July, 1357,




5 sl s c2ntamoeyr L., 337

Tour atteation Ls direcsed <o cle following sited Sintes atencs
dealing with cleetrslass nickel tacing

Patant Mo, 1,838,809, Pfraceszs oF Mickel Clating  (Mov. 1Y, 1EAY

fgtane Ho. 1,717,218, temmical Slekel clagine dsthods and
Apparatus” (Sept. &, 1533}

atent Mo, 1,838,841, Trocoess oFf Thssical dichal Flating
and Zach Thercior, {(Powv. L4, 1953}

atent o, 2,588,501, Trocess of Hickel “lating omd lath
Tharefor, (NHov. 10, 1553

Thesz ;atencs are assigned To ueneral mwerican Transportatiocs orporacios.
1t i3 wrobable thac a ssarch would disciose sther cliosaly rslated natimis
i which we aye not asw awars.

Slactrolass nickel

clating cperatisns are 2ontiming ac che - ak Zidoes
and Taducah platiug ;gciliti‘.a

It will be appreciatad if you will determine vharzher or uot
aperation of sur slectroless nicxel slating facilities infringes cthe above
senticnod _atants or others. Yf 30, lesse advise whether C.rside should
nagotiace for a licemse with tha holder »f rateat interssts whish we way
be infringing.

Yery touly yours,

RO CARBIDZE IUCLIAR CTMEARY

L O

T.i. rontay, Yice President

SEC VLM FOLibdy (R-238 EQ)
Inclosures {(2)

be: L.3. Fmlet, w/encls
A.P. Huber (3), w/encls
R.G. Jordan (3), w/encls.
C.L. Sritzner, w/encis.
M.A. Ladt, w/encls.
J.A. Swartout, w/encls.
J.P. Murray, w/encls.
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ATTACHMENT NO. 2

OPERATION SUMMARY SHEEET - ELECTROLESS NICKEL-PLATING FACILITY

I. CHEMICAL MAKE-UP

A. Plating Solution Feed Concentrations

1. Nickel Chloride (NiCl,+6H20) - 300-600' gm/1
2. Sodium Hydroxacetate (NaCZH303) - 200 gm/1

3. Sodium Hypophosphite (NaHoFOp°H20) - 120 gm/1

L. Sodium Hydroxide (NaOH) - 3N

3. 3ath Concentrations

~

1. Nickel Chloride - 30 gm/1
2. Sodium Hydroxacetate - 50 gm/1
‘ 3. Sodium Hypophosphite - 9 gm/1
Lo Sodium Hydroxide - Used to control pH
Ce. Chemical Reaction in Bath
NiClp + Z2NaHaPOp & 2HpO 190° F >  Ni e 2HCL + NalzPO; & Hp

Catalyst
D. Control
1. NaOH is added to hold the pH within the range of 5.0 to 5.3.
2. NiClp, NaHPOp, and NaCpHs0s is added to raise the concentrationiof
depleted solution to level shown in 'B' above.
3. NaC2H303 is added as a buffer.

Le Temperature of solution in plating tank maintained between 190-200° F..

5. Temperature of solution in regenerating tank maintained below 170° Fo.
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OPERATION =3

=

Solution is pumped from the regenerating tank through filters, through a heat ‘
exchanger, and into the constant level plating tank. Excess solution in plat.-é
ing tank flows through an overflow pipe, through a heat exchanger, and into

the regenerating tank. Chemicals are added by proporticning pumps into the

regenerating tank to réstore the concentration of the solution and the cycle-

is repeated.

Control of the operation is maintained through the use of: (1) Temperature

R R
controllers, (2) Recording pH meter; and (3) Sampling and analysis for Nickel
and Hypophosphite. ‘ s

-

Parts being plated are immersed in the solution and suspended from a frame

which is agitated with a vertical motion. The solutions in the plating and -

regenerating tanks are agitated with propeller-type agitators. ' C ‘
The plating rate varies between O..4 and 0.6 mils/hr.

PREPARATICN OF PARTS FOR PLATING

1. Normalize (steel only)

2. Demagnitize (steel only)

3. Degrease l '

Le Vapor blast

5. Rinse in cool water

6. Rinse in alcohol

7. Dry with air blast

8. Store in drying oven (to retard rusting)

Se Ri.nse'in cool water (this step performed immediately before plating)
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EQUIPMENT

l; Plating tank - glass or steel w/glass l:.m,ng, 3t x 3t x 6!

2. Regenerating tank -~ steel w/glass lining'or stainless steel, 4! x 6' x 10t
3e ~Acid Storage Tank -~ stainless steel, 4' x 6% x 10!

Le Eight solution storage tanks - glass or steel w/glass lining, 3! x 3t x 5!
5. Pump - 25-gallons/minute, steel w/glass lining or stainless steel

6. Three proportioning pumps - stainless steel, 0-0.5 gallons/minute

7. Heat Exchanger, glass-lined, cai)acity = 25,000 BTU/hr.

8. Heat Exchanger, glass-lined, capacity, = 40,000 BTU/hr.

9. Recorder, pH - L.N., Speedomax, Multi-Point

10. Electrodes, pH - 4 sets (two immersion, two flow)

11. Two filters - 4LO-gallons/minute, paper element )
12. Three mixers - one-third hp, propeller type

13. Recorder, Temperature - L.N., Speedomax, Multi-Point

14, Miscellaneous equipment - valves, pipe, fittings, gages, motors, etcC..
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OPERATION OF THE LLECTROLESS NICKEL FACILITY

OPERATING CONDITIONS

Tank Capacity (liquid) 15 gallons

Opereating Temperature 185~-195°F

pH 5=5.5

Plating Solution Concentrated stock solution

purchased from Metal Process-
ing CO., InC. (P-L})

Plating Rate 0.0005 mil per hour
Filtration Continuous
Regeneration of Solution Continuous additions of reagents

veing depleted by plating acticn
at rates prescribed in Tables

III and IV.
REAGEITTS
P-4 Plating Solution Nickel Chloride
Sodium Hydroxyaceate
Sodium Hypophosphite
| P-5 (additive) Nickel Chloride
P-6 (additive) Sodium Hypophosphite I
P-7T (additive-pl control) Sodium HNydroxide
PROCEDURE

1. Vapor Degrease

2. Rinse in hot (165°F) HC1l 50%
3. Rinse in cold HpO |

4. Rinse in 20% NaOH

5. Rinse in cold Hx0

0. Plate according to operating conditions.

TABLE IT




P-S addition rate in milliliters per hour per

X0 Notes. Continuous addition of P.5 is
190 Maximun recommended load recomrended but batch additions
e w are permissible. Add } of hourly
requirement every 1S minutes.
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TANK LOAD (Work area in square inches per gallon)
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Note: The addition of P-6 should be made
every 15 minutes at the rate of 3

the hourly rate,

R

1

Maximum recommended load

S

g 8
1 T
TABLE IV
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per gallon of plating solution
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