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SALT IODIZATION PLANT = PAKISTAN 1977

GENERAL_DEACRIPTION OF PROCESS POR CRUSIING, 1ODIZING, AND FACKING oy
E E I'%I_T TO BE BUILT NFAR PESHAWAN, NORTH WEST FRONTIER PROVINCK,
NN PP,

i.ulp rock salt will be delivered at the proposed plant from Covern=
ment nines in the arca, Analysis of salt from the Jetta mine shows
NaCl content ¢f 90-93%, Salt from the Bahadar Khel wmine shows NaCl
content of 98%, the major impurity halis; Ca0 in both cases, These
analyses were from records at the main mine office, The salt from boch
mines will be delivered in covered trucks of about 10 ton capacity.

A general covered storage area will be provided for the lusp vock
salt and the finished iodized bag salt, By adjustment of the percentage
of each product stored and the helght to vhich it 18 stored, we belleve
1t will have sufficient storage area to cospensate for the effect of
veather on shipments (o and from tho plant,

The large lusps of rock ralt 10" to 14" slze vill be crushed in a
jaw crusheer to 1/2" slae lumps and fines, A 14" rubber belt conveyor
(1nelined) will barry this primary erushed salt to bine ever tvo cluckie
mills,

The chuckie mills will be set to grind the salt a little coarser
than normal product to try to reduce the asoual of very fine salt (misus
120 wesh), The salt will then go over a 16 mesh scalping screen vith
the minus 16 wesh salt poing to a final crushed salt bia and Lhe plus
16 mesh returned for regrinding by the chuckie wills, There nay have to
be some adjustment of the sise of this scalping seveen depending on the

performance of the chuckle mills wvhich 18 not definitely ‘nown at this

tine,




s

The finished crushed salt vill be fed from this bin by a small
vibrating feeder (Eriexz Manufacturing Company, U.5.A.) aL an adjustable

vate of 5 to 6 tons per hour, This feed rate is controlled by a rheostat

vhich varies the asplitude of vibration, Aa the salt falls approximately
18" irom the teeder to the mixing conveyor it will be sprayed with a
p;tuasluu fodate solution in a spray chamber, By using an alr atomizing
nozele (wide angle 50°) a fine spray vill impinge on the salt piving a
fairly even distribution of the fodate solution, The amount of lodate
solution fed is controlled by puttiug a constant alr pressure on a twall
closed tank and regularing the flow with a needle valve through a visual
flow veter, Pecessary safeties will be installed to shut off fodate feed
Af salt flov accidently stops, It Is planned to foed not less than 25
parts per millioa poLassium lodate, Dr, Sardar All, Assistant Director of
Health Department, N M.F.7,, suggested maxioum amount fed be not more than
30 parts per million, Therefore control will be 25 te 50 parts per willien,
The lodated ull‘ will then be mined in a 12" dilametes cut and folded
flight mixing coaveyor to provide a thoroughly homogeneous product,

The finished salt will be manvally pached ia 1-kile polyethjlene bags
end manvally heat sealed, The weight will be controlled by a velwmetrie
sanual measure and checked by a small scale at esach station, There will
be six packing stations ecach packing 15 to 16 bags per minute to give &
total productica of 100 bags per minute, Bag sise to be used is &% x ¥

+002 s thickness,




A 6" cotton be)t will carry the 1-kilo packapes to a wanual packing

station vhere twenty l-kilo packages will be packed into a 16" x 24"

.03 ma polyethylene bag and heat sealed for closing, Some fill and drop
tests should be made before final bag nizes ard thickness are determined,
The packed Lags will be trucked to storage Y 2-wheel hand trucks and
minually piled, The packed bags will he moved fron storage Lo shipping
trucks by 2-wheel hand trucks,

NOTE: By adding & ewmall amount of yellow prussiate of soda (sodium
ferrocyanide) to the iodate solution tank, a tendency of the fine salt to
become luspy can be miniuized, Ve are suggesting 5 parts per million in
the finished product, American standards allow 13 parts per mdllion of
sodiun ferrocyanide in table salt, (Sodium chloride food chemical Codec).
There would be no extra cost of equipment--only the very small cost of the
chemical,

During one of our discussions vith Pakistan Engineering and Design
Comzany ia Labore, ve learned that & company there was considering a plant
to add magnesiun carbonate to the erushed salt to provide a free rusning
salt, WVith the equipment as proposed, if in the future 1t vas decided to
sakes a competitive product, this could be accomplished by the addition of
s small dry powder feeder 5 feet along o the eut and folded flight mixing
conveyor, This feeder should pat cost more than 200-300 dollara and
could be used vhere a free floviag salt vas desived and pot used vhere a
convent ional erushel salt vas desivred., A better product than sagnesium

carbonate for making sale free floviag 1s sodlve alimine sillcate,




Item 1

Item 2

Item )

Item 4

Item S

EQUIPMENT FOR SALT CRUSHING AND IODIZATION PLANT

One Jaw Crusher as wanufactured by Moghal Engineering Works,

90 Railway Road, Lahore. To crush 24" x 10" chunks of rock salt
to 1/2" sirze, Capacity 10 tons/hour. Complete with 40 h.p,
motor and gear reduction drive, Hopper mounted under crusher to
comeort dissharge to 4" wide to discharge in center of 14" con-
veyor belt,

One 14" Flat Rubber Belt Conveyor 23' approximately in length

vith gear reducer V-belt pulley and motor., 12" diameter head
and tail pulley for maintaining correct belt tension, Belt con~
veyor is inclined to a helght of 11'=10%, General (.pineering
fire (contractor) to design and order supporting steel structure
for conveyor and drive, Belt way require ribs scross surface to
prevent lusps from volling back,

One 9" Diameter Screw Coaveyor to distribute salt to & feed bins
for chuckle feed, Calvanized fron for scvev and box, Length of
conveyor aboul 20 feet,

Your Bins Over Chuckie Mills as per draving sketeh, Detalls of

bin structure end supports to be furnished by general design
contract engineering firm, Material in contact with salt to be
slusinus, E.L.C. stainless steel 316, 1If )16 not svailable, 304
can be used 1f neceseary, Black lren may be used if it can be
sand blasted, painted and baked to form a hard flaish,

!§§!=9°" ﬂ?{é!@ﬂln[_gputlls Mills complete with 15 h.p. moter,

geat ;tluattan and belt drive, Capacity 35 maunds per hour or
2740 1bs, /hr, Moghal Engineering Works, 90 Rallway Noad, Lahore,

Rupees 15,500 each, TOR Lahore,




Item §

Item ?

Jtea 8

‘Item 9

tem 10

Oune Bealping Screen approximately 12 by 3' 6" long equipped
with 16 mesh V1€ stainless steel scveen, Product through screen
to be carvied in through and discharged to fine erushed salt bia,
Coarse product ovey screen to po ln‘ovcrfluu bin for regrinding.
Scalping screcn to be vibrator operated elther with electrie
vibrating unit or excentric rotating shafy,

One 14" Flat Rubber Belt Conveyor tawe details as lTtem 2 but a
Jength of 25 feet. No cross ribs ou surface required, .

One Bucket_ Llevator Belt Type. Use B rubber elevator belt with
galvanired stec! buchets, Bize of buclets and speed of operation
to by such that elevator has a capacity of 12 tons of cyushed
salt per hour. Helght of clevator ajprorisately 22 feet, Fleva=
tor to be equippcd with poar teduces, V-belt dihve and sotor,
Elevator housing tu boe gpalvanteed eteel (irou),

Ope Cruched Bslt Storage Hin,  Alouinus, stainless stecd, or
fiberpglace, Vaie smaterdal comcn In contact vith salt,  Bupers
Btructure may be mild steel (0 reinfuice bin co a lighter elMn
material may bo uacd, Bin to have eviug gate ehut off o3 botton,
One Vibrsttng Verder Conveyor,  Apprtusisately B™ vide by 18"
long, M6 stainless steel. Equipped vith electtle vibirator con=
tre) mechanies to feed, If possible ehould be theostat adjusta~
ble to vary fecd from 6 tons per hour (b 12 tons per hour,

Crushed sock ealt miaus 16 meeh to be fed, Frles Manufacturing

Company, URA,
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Item 102

Itom 11

Item 12

item })

Item 14

6
1f wmanufacturer of Jtem 10 feels the unsteady voltage and the
50 cycle 220 volt current of the N.M,F.P, vould advuraely affect
the accuracy of the feeder, a volumetvie rotary fecder may be
subatituted, Such a feeder s ecalled a DRAVO FEEDER as manufac
tured by B.¥, Cuup Company, USA,
Spray Chacher for Adding Liguid Indate Solutfon. Material )16
srainless oy wonel, cquipped vith vide augle alr atonized spray
noxzle, (Wide angle to be %0% or better), KWorele to be purchased
from Spraying Systens Covpany, bellvood, Nlinois, Uae an V4B
gsseubly unit vith fluld nozele #4000 capacity 7.5 1b./hr and
20 1,5,1.C, on alr nozele £122440,
Oae 12" Miaring Convoyor, Cut and folded flight approxiuately
10' loug, Provide four 2 x 2" cuts pev 3 feet of flight, Made
of tvo 10 foet vections with boariug between scotions, Cuonplete
vith box ead pedoctug geat, V-boelt didve and wotug, Coaveyor L0
have winibum capacity of 6 tonsfhour, Bazfaus tapacity of 12
tons/hour, Couveyor and bus to be palvanised frun, etatnless
Gte&l., of monel, Jeffery Manufacturing Coapany, URA, or equiva=
lent. Eixe of wutor and gear reducet dependent on desipn of
conveyrt,
One Bin for Mand Facking Station as per draving, waterial te be
fiberglasa, aluxinuo, 304 atainless steel, or ponel, Buperstrue=
ture may be of wild stec] eo as to pievide sirength so thinner
poble metale ray bu used,
Bix Bual] Bag Heldeie fot wanaal fidling of )1-bile baps, Materlal

stafnless steel av per detat), (Cheik seale Bouated vades each

manual [illing otation fur eheehing welght), Use manual



volumetric hand filling, Fill contaiver to be about &% in dia-
meter and of a height about 5 fnches to hold } kile when struck
off level at the tup, Suggest several containers varying in
hefght by 1/16", as specific woight of salt may vary from day
to day.

Item 13 f_gt_gﬁ_ﬂgnjqujﬂ'fﬂgj’,l[«;a}_ﬂﬁgkgﬁ for closing 1-kilo polyethylene
bags (L" x 9") 0" scaw, Mounted on packing table for maxjwue
ease of opevation,

Item 16  One §1ide Huard Faching Station and sealing station Lags, te be
transferred winuclly,

Item 17 Two Hand Pa¥ing Stations for packing 1-hilo bags inte a 16" x
Y ployethylene bap, Frovide 2 wimple bap holders for holding
16" x 24" bag vo that J-kilo bLags way be placed fnside,

Ttew 18 Tvo Hest Scalers for ecaling 16" scam wa Lags,

+ Jten 19 y‘_‘jl_«?”_\ﬂgz‘-_tj_‘“rn_tﬂiv’._j_f}u"\_ei for weeing rav salt from trucks to
storage end from stotage to jav ctuslier, Albo used to moave
fintahed palt froe packing 6! stion Lo elovage and from satotage
to shipping trucks,

Item 20 Bpray Sycten Assenbly ¢owpriscd of one 50-g 1lon etotidens stoel
or fibcrplacs tank (open). One 10-gallii elpeed tank teeted and
approved for 20 paunds pef squate inch bureting jreceutr, Tvo
alr preezure teducing valves, fir t8 to 25 pounds, and pae (O
to 10 pounde, Oac vieuva) flov mcircd for weasuting flov of (odate
golutivn (Flahet Fottct Boto Noter, U8A), Ounc aif safcty valve
set al 1y pounde per Bquate theh, Two eilenoid valves /8% for

automitic shut of ( of atv and liquid flow, Thyee -eighths-inch



Item 21

Item 22

miscellaneous tubing (copper for atr, 316 stainless for iodate
solution) as per detaill, Miscellaneous 1/8% valves for manual
control as per detail, One side tank wmouated electyiie mixar for
disolving fodate in selution, One alr atomiring spray woxsle with
chaugeable nozelen,

One Alr Cowpresrure Untt cosplete with motor, air tank, automatic
unloader, ¢te, Capacity 5 cu, ft. per minite] &0 pounds per
gquaje luch preswsure,

Miscellancous Hiph Lovel and tew Level Alarms for control of bin
Jevel on overflov Lin and finfelied evushed valt Btorape bLin,
Provide a no salt flov alare for vibrating fecdey (or Dravo
volumctiic feeder) tu activate shut uff valves v jodate solution

feed.



‘ PROCEDURE_FOR FEEDING TODATE_SOLUTION

The fodate solution is to be mixed in the 50-gallon solution tank,
Since the tank as manufactured may not be completely true, it should be
calibrated in the fleld in kilo-gram units (liters) of helght,

The solubllity of potassium fodate 18 as follovs:

Tewperature (° % Solution X104 K10y Water
— — grams/100 gus _srams/per kilogran
0° 4,73 4.73 47,3

20° 6,13 8.13 81.)

a0” 12,80 12,8 128,0

t0° 18, 50 18,5 185,0

p— ———— i ——— S T R S S R e —

Therefore using the solubility at 0% to have 30p,.p.w, in the salt
vould feed 0,034 kilograns (liters) of solution per 1000 kilogrars of salt,
Or at a production rate of % metric tons per hour would feed 3.17 kilograns
of solution per hour,

1f this rate of feed addes too much molsture to the salt, oane could
veduce the moisture by adding a small electvic heater to the tanks and
fncrease the solubility as per the table above,

The S0-gallon nixing tank should be wounted 6" to 1' above the top of
the snall tanks (10 galloa) se they vill fill by gravity,

Yo fi1] 10-gallon tanks shut off valve A, close alr valve C and open
vent valve B, By then opening valve D solution will 111 10-palloa tauk
by gravity, To put in service elose vent valve B, close fill valve D,
open alr valve C, and open discharge valve A, Adjust rate of flov by

peedle valve on visual flov meter. Flow meter should have a capacity of
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3 to 7 licers per hour. In thie deacription I have used liters and kilo~
grams as equal which ia sufficiently accurate when the tank is calibrated
volumetrically.

By the use of two 10-pallon feed tanks ft in not necessary to stop the
operation to vecharge feed tanks, Bluce oue tank should laast more than
B hours of opcratiun for flrst year operation, only one 10-gallon tank is

needed,
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SUCGESVED FMPLOYPES AND JOB VEEaCRIPTIONS YOR ( OPERATION OF CRUSHING,

lOlllllMu. AND I'ACM(-ING or ‘.M.; Al PL“‘!MMR,__N 1ML F, l".

One-Plant Superintendent and Laboratory Supervisor |

Cenerally respansible for complete operation of plant, material

utorage, and laboratory.

One-Assistant Plant Superintendent

Responsible to take over plant superintendent job vhen plant super-
intendent absent, Operates laboratory, making chemical tests as
required, checks welghts of pac kages, and monitors quality of work-

wanship,

One-Mixer Operator

Makes up fodate solution,

Adjusts feeding for correct feed,

Obscives that feeders ave feeding covrectly,

Starts and etops equipment from crushed salt storege bin to

finished salt storage bLin,

Three-Clwickle MI1] Operators

1 each operates feed to nill (feeder), one operator for 2 wills,
1 avallable to relieve feeder, Starts and stops coaveyor froa
jav crusher to chuckie nills and obscrves operation, startiang and
stopping of vibrating secalpers and elevator to fine cvushed salt

bin, Abave group votate job en regular schedule,

Tw=Operate and Feed Jav Crushers

Ohserve high level and lov level signal oa primary erushed salt

bin 8o as not te overflov ba of have ehuckie aille rua ewut,
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One-Packer, Sealer, Supervisor, and Rellef Man
He is a leader who relieves regular packer scalers and sces that
group operates efficiently, Cheeks veights and quality of wurk=-
manship of svaling,

Packer and Scaleve

Bix-pack 1-Lilo of salt into 6" n 9" polyethylene hag should rotate
joba

Pour-seal polyethylene bag

Two-pack tventy 1-kilo bags futo 16" x 24" pulyethydene

bag should rotate

Jobs
Two-seal 16" x 24" polyethylene bags and places on Yand
truck

Three-ftorage Men
Hand trucks 30-kile bag of salt to stovage and tips up truch (o
store, If storfag higher than 1 tier, tve extra mea to 1ift bage
to sccond tier,

Pour=Rav and Finist. 4 Balt Handlers,
Move tav ealt frown fnconing trucks Lo storage. Move rav salt from
Slefaze to Jav ctusher, Hay be used 1n finished salt storage and
handling as fRccded,

Ome=Mechanie
Bees all mechanical rtepair permally done in fleld, May voe laborer
88 helper vhen ? people are necded, Should be able €6 wele, replace
machine pafte (cluple tepalrs) and fis single clectvical probless,

One-Material Supply Man
Responeible for fexeiving supplies of palysthylene and chenleal

and fssuing same (OF wsage,



1

Tvo-Laborers

Yo return over run of scalping screens for regrinding and for

temporary assignment elcevhere if needed when work is alack,

Yotal Bupervisory Imployess oo

Total Production Fmployees Thirty-two
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QPERATING CUSTS POR 6428 W7, (PLANY COSTS ONLY)

Plant labor per year = 52,840 Rs.
Honaravia . 60,312 Ra,
Plant lLabory 11,152 Rs, + Office

Blectricity 150 1 = 150 KW/iir., for 2000 hous

300 KuU/ile, € 0,30 ks, = $0,000 s,

Todate 34,141,000 1b, calt €@ 30 pop.&. = 424 pound fodate
A24 x 40 Ba, por 1B, = 16,960 Rs,

“sﬂ - &.‘27,63.’ 1-bilo Lags @ 66 Be,

"

424,150 Ka,

321,000 20-kilo bags € 0,9 Rs, = 160,500 Rs,

Yotal Flani Cost = 804,782 Re,

Por 6,427,000 1-kilo packages = 0,129 Ba, each,



COST_FSTIMATE OF PQUIIHENT

Itom # ) 92,000
2 50,000
) 20,000
4 20,000
5 62,000
6 25,000
7 40,000
] 63,000
9 30,000
10 40,000
1 20,000
1 200,000
1) 30,000
14 6,000
ls ‘.m
16 10,000
1 16,000
18 10,000
19 16,000
0 150,000
2l 10,000
n 10,000
TOTAL 920,000 Es,
Baplacer DPraving 125,000 € 15 Hr. 3 wes. x 40 Nrs.
Pretight 20,000
Iastallativn supervision 45,000
Local labor 45,000
135,000
Contingencice 100,000
435,000
SR SRR
920,000
425,000

1,353,000 Ra.



LABORATORY EQUYPHENT

1,

2.

3,

9.
10,

11,
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1 = Analytical Balance
Fisher Sclentific Co,, USA

¥ = 100 ml, pipettes
3 = 10 ul, pipettes
3 =1 ml, pipettes

12 = 100 w1, glass stoppevad graduates for ¥.F.5, contvel
12 = 600 r.l, beakers

& = 250 wl, beakers
2 =3 liter beakers
3 - 2 liter beakers
2 =1 liter beakers

3 = rubber stoppered bottles/liter
6 = 500 ml, volumetyric flask

’ - ﬁ“ ﬂialwl_ci' g;aca fn.'uwia
3} = ¥ dianeter plass funaels

Y = 100 1, burettes
2 - 136 wl, buiettes

ﬁl\ill torsiea balance § 1b, for check U‘f‘i_‘lih;_.

Chemicals for checking 1odate content phosphoric aeld, ovihe 851 AR
Sodiua thiosulphate, C,P, Crystals

PFetassium i-_-:!ailt"-‘ C.P, Ceystals

Choleraforn AR,

Baluble starch

Methyl Orange indifator

if U,F.8, (yellow prusaiate of soda) is added 1o lodite solutica tank,
a eheck for Y.P.8, 18 a2 goad field eheck oa 1he ledale eonlent,

Equipnent aad ehenlcals requived for Y,P.8, eonteat,

Colorineter = Klett Susmereon or equivaleat wvith 40 v cell and
ved filter (610-640 wu,) Kiett Mo, 64 USA,

Bulphuriec Acid AR,

Bydrochlorie Acid AR,

Sodiun Hydroside pellets AR,

Bodium ferrocyanide decahpdrale AR,
Eodium ehlaride AR,

Filter paper, Vhatman No, 42 or equivaleat
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12, Bink vith hot and cold vunning vater

13, Apparatus for making distilled vater (evaporator, condenser,
and laiger stoppered Lottles (1 gallon) for collecting).

14, Murk beacles and cuplouards for cheeleals and plassvare,
19, Miscellancous tubber tubing 1/4 * and glass tubing,
16, Hot plate (four heater capacity)

Abave cquipixat and supplies can be purchased from FPisher
Scientifie Company, U.8,A, §f not available locally.



POTASSTUM TODATE DETIRMINATION

This wethod i to he used for determining the iodine in an

lli

iodized salt,

18

Chenicals and Reagents Requived
Phosphoric acid, ortho B5X AR

Sodium thiosulfatre, CP, crystals

Potassium iodate, CP, erystals

Chlorofora, AN

Soluble starch

Methyl orange indicator

folution Freparation

Solution A - Sodium thissulfate solution

Veigh out approxisately 2,50 grams sodiun thiesulfate and dissolw
in 2 liters of distilled vater, Add 0,2 grems sodiua carbonate and
& drupe of ehlorofors, Keep in a8 rubler stoppered bottle, The
rubber stopper should be free fros sulphur contaninatfon, Sodiun
thiosulfate solutioa 1s guite stable and maintaing its norwality
(vithin a reasonable factor) for several weeks, 1t {s advigable teo
check this selutioa frequeatly to deternine the exact perind of
stabiiiey,

folutioq p - Starch folution

Add 2,50 grams of soluble starch to a fev nl, of cold distilled

vater and vub to a paste, Add this, vithout stirring, te 1 liter of

bolling distilled vater oo slovly that bolling never ceases, Boll for
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111,

1.

19

an additional 2 wminutes and then allow te cool. Preserve by addition
of 1 ml. of chloroform and keep in a plass stoppered bottle. Discard
and make up o uew solution vhen wald appears or 1§ a good atyong
eolor 18 not developed with a very diluted lodine solution,
Standardizativn

Dissolve cractly 0,16b6 grams of potassis jodate in distilled water
and make up to ) lter quantitatively, Using a pipette, measure inte
a 600 ul, beaber exactly 29.0 m), of the abuve solution, This vepre-
seits 0.004.2 prass of potassiun fudste,  Add 250 1, of distilled
water, a few Jiops ol gcthyl orange indicator amnd neatigltze with B5F
phosphoric actd, Then add ? wl. enxcess acld and about 0,5 grans
potaseiun fodide erystals, Titrate the liberated jodine vith the
sodius thivsuliate solution usipg starch solution as an indicator,
Record wl, used,

Lrocedure

Welph cut a 100 prau sample of jodiscd salt, Introduce 1t into a
$00 w1, volumctilc flaek Ly wmeans of a snall fuanel, Plesolve the
salt in distilled vater and male up te 500 al, &ark, Tvansfer 4

$0 m1. assgquot uf thie salutivi Ly scans uf a plycttc to a 0D ®l,
beaker and add 250 wl, distiiled water, Yo thie eanple (1« preaente
10 grans of the vitpinal) add a fov drepe of wcthiyl arange {ndicator
and neutialfac with B5Y phosphotie arfd) then add ¥ ul, eriess of
scid, Add about 0.9 grams of potassiua fodide cryetals, Titvale
the libersted Jodine with atandardiicd sodiun thicsulfate solution

of about 0.0058, using & standard burette, Vhea the iedine celor of
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the solution turns pale yellow add about § wl, of starch solution and
continue until the solution 1 just colorless, The reaction is
K103 + 5K1 4+ 21y PO, -® 20400, + 31120 + 31
NOTE: This wethod s uot applicable to an fodfzed salt which has
been stabilized vith caleiuw stearate, a fatty acid,
Laleulations
0.00422 graas potassfun fodate divided by the nosber of W), sodium
thiesulfate solution equale prons potassfum fedate equivalent to
1 ml. of solution (Factur)
Pactor x w), sodius thioeulfate used to titrate uaknown x 100 ¢ 10

X potassium jodate in sanmple,



EERROCYANIDE IN_SALT

This is a colorimetric method fov the determination of total ferro-

cyanide in various ferrocyanide treated salts, e.g, TIC Treated Salt,
Dendritic and Safe-T=8alt, This i hased on the develepment and measure-
ment of the ferro-ferrocyanide blue color, In this method It {8 necessary
to have two standard curves for high and low levels of ferrocyanide 1n the
salt,
1. Chemicals and Apparatus

Colorimeter = Klett Sumserson or equivalent with 40 ma cell and red

filrer (0610 = 640 wu,), Klett Mo, 64,

Bulfuric acid = AR,

Hydroclloriec acid = AR,

Sodiuw hydreoxide pellets - AR,

Ferrous sulfate heptahydrate = AR,

Sodius ferrocyanide dacahydrate = AWK,

Sodiua chloride = AN,

Glass stoppered graduate = 100 w1, capacity

Filter paper, Whatwan No, 42 or equivaleat

Bolutfons

A, Boedium Verroc _)-.nnidd. Decahydrate (h:&l'c {f“ﬂ’b lt!u:tl)

1., Veilgh esactly 1,5927 grams of sodiun ferrocyanide decahydrate,
dilute te volume ia a liter flask with distilled water and wnix
well,

2. Hpette 100 ml, of solution A-1 inte a liter flash, dilute to

mark and mix vell,
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One ml, contains 100 micrograms of Nthe(CN)b.

3. Pipette exactly 10 ml, of solution A-1 iuto a liter flask,
dilute to mark and mix well, Oae ml, contains 10 micrograms
of Na,‘r.-((,‘rub.

Ferrous fSulfate Solution

Dissolve 10 prams of ferrous sulfa.e heptahydrate (FeS0, 7[]20) in

100 ml. of distilled vater add 0,5 ml, of concentrated sulfurie

eeid and mix well, 1f not perfectly elear, filter, Frepare

fresh daily,

111, Graph Preparation

*.

B,

For Low level of Ferrocyanide (0-20 p,p,m.)

Yo each of six 100 wl, glass stoppeved graduates add 20 grams of
Reagent prade sodium ehloride. Add 0, 10, 20, 25, 30 and 40 ml,
of solution A-3, These amwats represeat 0, 100, 200, 230, eor
0.0, 5.0, 10,0, 12,5, 15.0 and 20,0 p.p.w, sodium ferrecyanide in
the salt vespectively 7 20 grims sasples ave used, Add distilled
vater, dissolve salt and dilute to 95 ml, Using & pipette oF
burette add § ml, of ferreus sulfite solutioa and mix vell,
Allov te stand 15 minutes before miasuring absorbaney in coloril-
peter agatnst a distilied vater blaik using a 640 s, FilrLes
(Klete filter Mo, €4) and 40 ma eell Record Klett readings and
plot abserbaney, apainst nicrograns of sodium fervocynanide (o3
AEaIASE p.pow, sodive ferrocyanide in gale),

For High Level of Fervocyanide (up to 130 p.p.8, )

Yo each of seven glass stoppered graduales add 10 grams af Beageat

grade sodium ehloride, Add 0, 5, 10 and 25 ul, of solution A-]
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add 5, 10 and 15 wl, of solution A-2, These amounts vepresent
0, 50, 100, 250, 500, 1000 and 1500 micrograms of sodium ferro~
eyanide respectively, FProceed as in 1T1-A vhere it states "add

distilled vater dissolve salt and ..., 0te,”

Procedure

e

A

-t

Por talts Contalning lov Level of Perrocyanide

(bendvitie, THC Treated Salt, etc,)

Place 20 grams representative sample in 100 wl, glass stoppered
graduate, AAM about 75 al, of distilled vater and mix to dissolve,
(1f the saaple shows visible turbidity or a very precise analysis
is vrequired, filter through a Ne, 42 Vhatwan filter paper into
another glass stoppered graduate, Wash graduate and filter paper
taking care not to exceed the 95 ml,), Ppilute to 95 wl, and
proceed as in 111-A, Craph Preparation, vhere It states Yusing a
pipetie or burctte add 5 wl, of fervous sulfate solution, dilute

la.h.." Detemmine sodiua ferrocyanide level [roa the a{.;hdalu'
Y

eurve for lov level ef fervecyanide, (For use at Peshawvar,)

flll_ Salis Comtais lﬁ‘h "I_Lh _'lrv'_rl l!f_ lctt‘_.zgf\_iv.l_‘-.
(ﬁdl't—'f-"-“-nll_. aind other Yreated Balt) )

Veigh 10 graws of representalive salt sanple, preferably grousd
sanple into a 350 ml, beaber, Add 2 sodium hydroside pellets

and about 75 wl, of distilled water, Meat to bollisg te dissolve
salt and to coavert any faseluble fevrec yanide into seluble forw,
Filter through a No, 42 Vhatman filter paper inte a glass eloppetied
graduate, Wash beater and filter paper with distilled vates

taking care wot 1o escead Lhe 80 wl, Ceal ¢t Fvoon temperatuvre,

Using a blue litmus paper earefully newivalise the filtvrate vith
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concentrated hydrochloric acid, DPllute to 95 ml, and proceed
as in TII-A vhere it states "using a plpette or burette add
S ml. of ferrous sulfate solution and wix vell," Determine
equivalent microprams of sodium ferrocyanlde and roceed as in
Caleulat ion,

Vo Galewlatic

Total Yervocysafde ast

1. P.P.i'. Bedium Ferrocyanide =ﬁ{f{2§féf? g?ifﬁ‘qgiﬁﬂw
Vi, of sanple fu praes

2. P.P.H, Prussian Blue = PPN, Sadium Ferrocyanide x 0,942,
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APPENDIX A
' * SOLUTION HMINING RESEARCH INSTITUTE, INC,
g 2635 FLOSSMOOR ROAD
"o FLOSSMOOH, ILLINOIS 60422

A G IR TR

April 8, 1977

Mr, Paul lod Croewley

Department of Apritulture

Jloom 252 - GHI Building

500 12th Street .
Vashington D,C, 20350

Dear Mr. Crowley:

I have revieved Mr, Villse's report “Salt ledization Flant
Vakistan 1977" vhich includes a cover letter of his visit
to Vakistan froa Januvary 23 throuph February 24, 1077 as
well as a penceral deseription of his recossended pogess
and in particular have reviewed final dravings IV ana V
giving a schematie arrvangment of the proposed eguipsent,

] am in aprecsent with the pirog ased process and the btltll;i"
rent required, The equipment proposed should de an adequale
jobh of both blending and controlling the additien of potassius
jodate to the salt,

I am sure that Me, Willse and 1 would agree that the partiele
sige of the final preductl is vnsatisalfactlory on a mubier of
counts, The type of crushing and grinding equipsent vil)
produce a product whiel, becauvze of the large amount of
fines or dust it eontains, will undouhtedly give considerable
problens in handling and packoging, It is possible to for-
see extreme difficulties in getting the material to flow
through the bins, You will recall that during our trip teo
Vindsor that censiderable study had been given to this
problen and as a result pather sophisticated grinding
operations had been developed which invelved considerable
reeyeling of salt and the reduction of the salt in several
stages, This is not to infer thal there is ghything wrong
with the effiency of the final product but iz—n sonewhal wore

sophisticated grising operation would be aceeplable certainly
the Y!nﬁt wouild ﬂfﬂfutb freer of probless and a wore unifors
product woeula

fina be ebtained,




Nr. Paul Rod Crowley =l April B, 1077

1 am enclosing with this lottor Mr, Villme's report.
Vory truly yours,

florace V; blumond |
Executive Directer

Jab
Ene,
CC: Mr. E. N, Villse

114 Falo Verde Drive
Lleoaburg, Flerida 32748



APPENDIX B
: P teneral cover letter of trip to Fakistan for
consaltation on desipn of plant to crush,

Jab fodise and pack wock salt from Pakistan

povernment wlnes,

Suday, January 3, 1977

- —

Arrived at Jalarcbad, Pukistan, Joined )@ Crovley on plane fron Istanbul
to Xarachi, January 29, 1917,

l"‘" 1_.'\‘. J ERary :‘24! 1‘
| baghdeds” M BRAssde . .

— p——

U |

stine in USAID putritian Lrangh with ) Nasi® Resa Jafrl, wy contact,

—
L4 ]

Jeeling with BIICY to discu=s gen ral gpuroach to project vith iy Kennedy,

Meeting with Director, Villaps level Wool Proossuing techmilopy, (eneral

»
discussion of project aml ellwr puls itional wrejects,

3415

-
.+
-
| b’
PN
-

e
b
|

’lf'-.“.'-i! ith 1 4 .‘I;‘;‘-'.':l. t 1.;'!'('\'\. r af AN rAipe iy e
i 14 (Lai ral i iEsiang with itr .‘:fl"‘, Ve Croadd ) esd David QOot,
] b Isd 3l | k [ g
e? ' _' i ’ ‘. ii
Lo
peting, T [z efib ¥ & ¥ ] .‘_.' ! .f.,f )
P vil)se, | nhaeen B isg | ir ) I Wl i1 3 {0
i‘ J-E-' ol WE L 1 e 3 AN g T & p N ¥ L rok o oN
OO zal i F 1ef1 for i e % fellovl =Y ), v | 3 311 REisun
; 2y > B s 3 § .
(l iy Uikl F"", Viaalh %95 ), iz} A L2 2 UL? '4.‘ I2ald? ,H.';’
snd i As)an Klea (lep Do, Food L,V.T.%,
After mich discussian plowt vheller 17 Iteda) lwedd Des vould te Eps

g.n-hi..‘ﬂ.n'a: i.""u:r g 1 i.""; v i ’ i malley o 181 :-'-‘.",

W Villse advised tiat ke preferired Fesdir

i £l insteadd of KI0D) for iliee
yeasohs, Ippareatly, Ue balaee af e prody Taved

e Fil) 85 Lhe aELlEP was
‘:' o ‘i'*"-‘! "

RIICET rewesentalive advized tley vould pay the eash of thka Projedt

Birectar for gl malhs after vileh the Paklslan jovefmiens MARALG Sake oFed
ensts, Ko l.!.;i’l.‘.i")‘ teln fer Pi ajeal Pireoior wild be pale o by iut§ o+ 18

Villse asked Dr tardap ALl eecwraty of petasiun isdiate Lhal vould be
satisfastary, Iy Dandar AlL staled & sintwan of 25 PP and %0 PV raxinen
waild 1o accenled, Villse sdvwised 1M1S gauld be pehicyed,

fecend peeting wvas sel for Wit a n, 12T /11. Those 19 Lo presenl uere
E j! 'I"i'n.;m‘ r Lawid .':-'f.!i Py Baydady l.ii‘ Yaraaveed Dhardl _’_i";"]* r Ll Haaasid
Eala and & guallllied enpineel L ¥ tz;.f'na..ra!ﬁ,l; vark with the advliser,

Meeting adjouwrned,
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u Thureday, January 27, 1977

‘e

Veeting held in office of Ia Japdur AV, [Ipesent; Dr Sardar AN,
Moharwed Sharif Khan, engireer fron plamdng office, llealth lept, Noharmed
Rafiqg, Yood Nupt, Karaecld (visltor) and Zaffir Ali Yan, Bxec Lngineer,
Pldg Projects,

Atdul Haraid Khan did not ppsar at meeting byy returnsd home,

Zaffir A) Yahn prasdsed use of draftaan, llakin Julleh, Lo work with
E HVillse,

Trip to rine at Jotta way I.'lu'-.!'r.:.!j left algut 10130 a n, returned 1"4 0,

Malysis of ealt at Jot.a minag CA O 0,67, oller elwwents less thea 1%
L N (§ e &
ahch cl A Lo YI%

Aralveis st Nahadar Yhsl Jiine Cs 00,75
Jia 21 90,02

831t at Jetla mins vos aoparently el inilly depizental ladded,
Ul'-!:.'r.\-rl ol witains theest salt to al verticel vein glaut 1Y thlel
at place elserved, LslL vel s aloul 14" froa vertieal with erly 10 Lo U4
feet of eavay en tap, Lere told at Kine Ut tast crilling ! Laen Cons
te 2,040 feel and vare still in salL, lould areq ad i be thigkep
‘r I..;.'.'f‘ VEro eontin | b P | (V5 . .} t i el e'a v e T
timuad dowmand witil ever) ¢ ¥ fan; w4 i) %
Mard driding of halus for {te, 1 JERTY | ' 3 | g} of
dopdeys, FPreduastien about DO Lews per 455,

Lefi fur 1sl tad,

s 4 g " ]
IJ_ e PR fes K 174

t'.:.‘a“h"'. e cant) JE5¥ig &i.'.. 2 --":‘.':,

i Femnedy gireed UNIONY would pay ecst of Mirin, peneral enginserily
firn Lo prepaie dolalled arauings and equli it Apepilications [J sulialle
fﬂu-;wln not fuund TP staff,

““C'ﬁ!f.{. % \feeler's alfjce, Preseaily I # ','.nf_' Uayia ‘_-x‘.' Hod
if;»lt_’f‘ Yasly Jafel sl 7O 10 158,

};ﬂ-};—_l.-....,-i la;nj.-,-‘:l to I “'J.rr:!t:f‘ ENnSveing bile susstiions, Yis aiAaLNn
varned ot te Lnstal) tee eowillcaled equlipient &8 people e LG4 63 A0

of saiptaining it,

f-a":..-‘s‘:-" .‘:.‘.e-.'.;!:",u :'"-'J A9
rEae e B = & == =" = —

-

Vierted on ’-‘GXEr-ilngJ‘ Cesifn of plant,

Punday, Jasuary 30, V977

Vorted on prelininary desipn of plant,




' Monday, January 31, 1977

‘\.!orkad on design,

vaft at GiLS p m, with M Jafri, for Peshavar,

Tuesday, Yhbruary 1, 1977

-

Meeting, Feshawvar,

Prasents Aboul Jalk Mopual, Asast chief (138), Planning end Devolop=
mn!. l..\"-_:i‘. = Phamna ?:15’53 ¥ & ;T_.a‘iri'i., f!'l‘.*lit?'-‘.‘t, ’ll'-‘_’_:. !‘J!‘_ Koads « Pinia ?3?-’!'
Br Serdar A4 Me Jafpij T4 UVillsey lx zakiy Ullah, Chief Ynplueer, Faeh

Engineer, who is ry contacl in Feshauar,

M 8 Shakirrd apreed they would dealpn ard batld Wulldivg, Basically, it

5

wuld be brick valls with steel trussas anl earrwnted transits roof, Putlding

Moor to ba at trusk body height,

MW Zadis U1lsh appetred very @oo; rative ard to underalud equipment
dis s sed,

Ment outl to visit plant site, Very large arca in indualrial de ¥elojuesh
of Paldsten foverimsnl, 1¥ st 1o reuw Rodil plant be ine built,
Mr Jafrd il 1110 #ot with penReral e wardng Inin, 0, J.%, Co -
phara VM2, EVay,
i ¥ i 1ias = lbad of fire, and I,P,
Ve Yomin Ateed « R85, - B,K,
e lastdir ! d = b
Ve Mavoal i « LY,
}ir Parves 1 = K.}

Vere laokins fer firm (o Lekie oVelr 1805 21 earipeering, J had a scd=
drauing 6l ;'!'1 L aROWLRS I8N aMusle Fa six ehuckis sildle (1'“ ofy st <dvLoe
wva could ellaln fron loeal ;-.'5.".47:-. sealnins eareen to eliningta eox'Fe

4 4

pm‘.!‘]cw, garsy chanlef for apunlying i0dale folullon, {adats IElnF Al sWrag

-

pnit, Riving oodffay ol av] velwsstirie filler fer packing,

Engineering Eroi]y appe red youry el inssperiences WL \era eajer 1o
attack job,

jaft Poshavar for Lary achl at 605 p n,

‘lf:;--_"w;!:."zi_’ Felwasry :“‘ 1977

Meeting, YaracH,
PFressut) Y Hazer Hoapapg and his sen Mr Alas 1horag, ¥y Jafrl a0l 12
Villse,

e

Haser Tndusiries, 144 Mot By J lereon, Fh i, Veah Png, Chem Lng
fHabil Bank Pldg Preject ¥nginser
Vieteria Punder Read i A Juueh «» A Hareon id
PO Bex TIWT, Larashi P 0 tex 7107
Gatile; Ionsslt Earashi )
Telephones) WA

10591




Fobruary 2, 1977 meoting (continued)

Discwwsed project, Made coples of schematie ddagrems and equipment lst,
Met 9130 a muntil 2,00 p m, Made tentative desipns for volumatric filler,
develoged costs for various plecos of equipmant, KHada appointment for follow-
ing day for further discussion,

late afternoon, vieited Dr A H Khan, hosd of Dept Tued Technolopy,
Pakistan Sowscil of Scientific and Industrial lletearch, Country Club jload,
Yarachd, Hed screen test pade of salt obtainad in Karachi,

16 resh traco

148 v trace

- S 1esa than 1%
62 16,5%%
6285 Ph, 57
8=1:0 16,764
170-150 26,785

150 13 .365%

D Kahn elatmad thds Yyand of Frll very Longe, Contxined an adulterant
of Ll'.,'..!,"a.‘. lirestons, Probably acgounia Jor Wi 111 serecn eistrilution,

Thur A 2 ") ae i, \HI’?

Bapord peatie at Yarer Yndustries, led ¢d bala ef Lisxtle i
equiprant and su einiens af erectien by they, V5 fell % ua | ¢
for i '-“-‘:-1--1 1iFires ! Lt entd L a..s'.o 1 i an o 1o,

Pald s visit L2 university 1abs to o in scresn tyst [y .

ltfl f f’}"aid - ‘1'-;‘. s

r.!‘ f ’ ! # L i

lahare, fent st of rnlng ing fer uljsent fastursar,
Pinally legated | arha) Bapinecving Ladks, WV jRailvzy load, Lalore,

i"-‘_. ‘U"l. !_-‘.-."f"‘?‘ .',“f“i.-‘ ":lf L £ (‘ 1 Fatt L F 1T 1A .. o :;'_..-‘ [ & | r '].;'
hamwesy !".*.!'I.':’ thudkle stane Frimviers, foaiw yora, ¢ 1syalora, s epsrenhs!

ren A series of snall mhops réxiig Vhe58 jtens, Lov a partially compleled
Jau erushsr and sums verlial esusigle rills and boeuey pills,

Falizigwed L1 1s5=Ud=11lu alairnd 30 inch horisaital ol vie nillls wvould
"-.f'(mjt"‘ﬂ 70 savnds per hvwr, Ua U §s bests, ehansd Getipn o tvo eills
instaad el 8lk, Frice t";‘....‘.ru". 12,000 | V5, inalwing ars e, &l LO It m
for jauv crushesr, Quotled price ef 15,0 L¥s Tal® JV inan horisontal ehuckle
nill eonplete wilh drive A 1% i motor,

In aftericon, et briefly vith chalrsan (Director) NDINI, a poverment
desiFn prows in jshare, Rerlainsd poharal seteratio dravine to frowp of
eRgileara, Gilainsd votild 1o (w0 wesis afere ecull FEka Aig 5-.;’*13.]3);';‘3:1'?
gstinsles or swpestiors,

fpent balance of tire 1oeking for polycthelens cunnlies, Found Epe
parcntly sultalle lags 6 x 9 00P 1M \ideknsss, [ries 8 5's per pons =
20 bags per poad oF .Lr*in HYa par ber, 164 3 4% 3 03 1 Udekness [
packing 20 one kilo bags, Fries § R's fer powwd, 16 lags pev pound er 0,%0
fi's per bag, Fatisaled printings eost af 195 Vs per 1000 La§S oF JO1S Hite

per bag,
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_ ¥ad )lanned to spend Datwday, yebruary %, investipating further in
Lahorg bul govermant had declarsd the day a national holiday and everything
was ¢)oséd, Returned to Yslamubad Saturdsy about noon,

L]

Yonday, Pebtyuary 7 throuwh Pr !ﬁ!hl‘_cﬁ&t;.}y__lj‘,‘)j?l

fpent time redreving planned arranperent to incorporate two chuskie mills
instead of six and to provide ranual packing of one kilo bays instend of muchine
packing, Also prepared equipmant 1ist, emnloyee 1ist (uith Job descriptions)
laboratory requirenents and chenle 1 tost methods for putussiua iodate and
sodiun furre cyanide if used,

1oft Pridsy night, Mebeuwy 11, 1977, for Peshauar,

Saturduy, Yelwuary 17, V77
Discussed revised plans with CHE Cojp also mada courtany calls on A nus
of INFP officlals, inolwling discussions for a project director whiech had not
Leen appointed yet,
Yondav, Felemay 11, 1977
Hold further discussions vith CrIX Co rey ading desien of plent pencdlyy
ﬂ;‘i--‘\%‘-’xl (_“'J:j"‘('l)‘ Yearsa . {L' U L g \:'.--' Ere :-."‘:'I'.' | ‘.J '.t (;&L:: it &nd
entinsering contls,
Puesdey, Folvuary 15, 1977

w-— o = =2 -

Mada furller « 1158 an PFaldqtlan Foveyies Lt efficgirl: ‘;I-J.‘:-ia:.‘. ¥at wvil?
CI% Co &t Vilah i 1 Xennagy al horited Usn to wark vith e wit !l Feiday
noon Lo cvorulate prelininsyy drauvigs,
Fotrwany 16, 3911

YR i -
Mednas ay,

Kerded with CiY, Co org ineers to ke j2 l!"‘“h.""]" crawing of final ree-
vised ranldnery layout,

I'.."{: A Of 5",!.&‘] eal) ca lir fherae U1 pullk ’ chairren of farlisd Dewe 1 . =it
Athaer iy, Peshaver, Yie (D has leen sultharived Iy ! affic 18 L&
prnaint & woject direater fer U 51t indipation prolocE, AN I unlapatas i
il‘ tha Kl willd slsn have Lhe Fesiunaibliig jay e of spalion of 1§ pl | P
The Chalrean pitveived 3 tat be k! sslecled B (Woject direetory buat could ol

cive me his nae wntil te vas foreally aiproved,

Thureday, Yebruary 17, 1577

Continved vorkin vith CLE Co englinsere en ie"rl%!;': i1y eq drs Rt dpas=
‘";-?. \ias l rosdiced the Jinal \racing gl 3 lJ‘Eh‘l'? ‘.v;,rt_;r HoGh , n ‘-'_t“_‘_‘ -
Felyuary 10,

Yriday, Yelwuary 10, 1777

uﬂﬁt-t’ Wi th c’::a o \‘."it‘l_ poon At viilgh Ve received cne ‘fcti;lu{_ ﬁj_‘,si j
"rl‘iu ﬁf ‘i‘hil eclhwiratl g 15;1:“'. f.rt t‘l':-ﬂ‘. o CQ.I'C_-‘ EPAER g,g 1.8 o s‘.‘.‘l
vas not ‘fr) g-ui &8 a'van l:;‘ tha 1sek af correct i"fv’i':‘il-:f.’_ of di flepent
slse pleccs ef equiprent on Uw éradliy, A5 & resull of this #elinmipary
vork, 1t vas deelded nol to svard Uwe detalled deslipa Job 1o CHE Bo,

Jaft for 1dlasetad in Lle alflernoc,

-SC




Saturday, February 19 and Sunday, Yebruary 20, 1977

‘Hes fod on cost figures for capital costs of plant wd plant operation,
"
Jonday, Vebruary 01, 3977

Neld reeting with M Kennedy of UNICKT and two pentlement from WICEF in
Delhl, India, Explainad fMNow dinpran to the proup and disoussed sowe allernate
ideas, Yt vans decided Lhat the LINICE staff in India had engineera vio vere
not too buay who were canable of taking the scheratie prints and raking detailasd
structua) dravines vith specifications of sufficlent detsil so What individual
plecons of equipnent could Yo put up for cormetitive bldding, As a ye: uld, 4t
vas dezided tiat I wordd reat vith Lhose people on Sundry maning, Yeleuary 27,
at their ofiive in I-."if.‘l, “a”t\. T wvas to eonlein the echenstie li'l-.\.'il-‘ - !'.]i.:,
vith sy datalle of eanstruatd faeilitateo thelr deiniled drmilng:

- - "
Frugiion W I8 4 4 =i wadt iniasey g

. by Yusrimanr M8 ' » = : ’ .
Tuaedny, Yolzwary 22, and Mednanday, Yoleuary 23, 1977

Harled et U8 ALD \1_-r.:il_'l‘!' ) - 12iaal a0, Pt tiiry !‘:i--;"li t", e gyl ‘-f’.\'i.i_f
coples made of prints for the Lelli pecting and for my flual repori,

Thursday, Pebruay 2, 1977

v g s - e b

Left Pakistan firr Todia at 11:4% wnd errived at Dodhd 16330,

1t vith Iy D,Y.G.Y, Reo of WISKHE® and a rechanics) aiplreor i thesly
enpineering departiant, [Heausnod { project in dal ) iew L.e ( Iy
shd rave then a ey ol tia Gereral =erinti ¥ Lhe qux B,

11* bird dene simi): M ¢ viith 1od1ign 11t in i Lnt oY £ *=a 1o
theiy oun Ydaas on how 1L &' wild e ferna, Jiip valk Ras | ity s galt
wideh is quite differenl teciuse of crystal slve 2nd poisluve, 1 explains
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