
NOIC!AN B. RP.I1.'ER azL
CN4RIYS 3. F.O£LZFL

Source: https://www.industrydocuments.ucsf.edu/docs/hqxp0131



Setecoed heavy metal coapounds, particularty

copper or nickel ir, the foem of their salcs, wy be

Complexed with SeleCted alipbarlc or arosa[ic aplneb

end deposited oa a solid support or subscrate to provide

a rvaterial for the decection and/ox removal of HCY from

parttcularly desirabLe . Certain novel comFOSitions are

15 a vixcure of geses ; removsl Pron cabacco smoke beir.g

also prnviaed .
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3 9ackeraund of the Ir:ventfon

. It h»s been ateced in varioue publLcatLona, for

p ezample in a Schaller erticle in Cbem. Zencr . 1939 ; 11,

" p. 14W-3, and in an article reported ln CA 50, 8143d,

.~. Osborne et a], Anal . Chen_ Vnl . 28, pp . 211-215 (1956),

thet tobaccu smoke may contsin snalL.sumonts of hydrogen

15

20

25

~ . cyanide. 'M patents to Keith, U .S . Patent Nos . 3,251,365 'i
3., .9

and 3,450,543, and Litzinger Yaeenc No . /3,1_16,! 663 also ',

mentioo cbe presence oC 6ydrvgen oyanida 1. eobac<o

smoke and the Keith patents further discuss the possible

effects nf chia ges frnn a pFysinlnyicnl atandpnint .

selective removal of hydrogen cyanide from

cigarette smoke ty mszns of special filter conpositiona

has been proposed on various occas_ons . Allmli ,c

additives sucb as alkali metal carbonetes and the lilee

have been applied to conventional filter amterlals

. in efforta to rer.nve or absorb any hyLragen eyanide

contained in tobacco amoke . Activsced carbonaoeous

material with a surface treaement of copper oxide has

also been proposed for hydrogen cyanide renwal . In

Aeith ec al paxent, U .S . Patent No . 3,251,365 and in
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another Keith patent, `J .S Patent No . 3,46u,]43, the use of .

arious metel oxides, lamely oxides of cobalt, copper . zinc I

z Sron, o .. a cazraer for zemoval of hydragen cyanide is dis- elosed

. tn a more recent patent, Horsewell et el, U .S .
I

",Patent No . 3,550,600, ainc acetate in admixcure with an .

organic or inorgsnic base on moke filter paper or '

luLme scecacc fil[er suppo .c is described as being I

teffective Sn the removal of various gaaeous components, I

~~ineluding hyGrogen cyanide, from tobacco smoke . In the !

'HOrsexell e[ al patenq the e a¢ples given fndica[e a

I
reduccion of from abeuc 5]% to as high as 85% af the

original hydro3en cyanida mmencracion tn che tobacco snw .ce .

An object of the present inventon is to provide a

method and meaps for the colorimetric detection of cyanides .

15

20

0

. Anotler abject of the presen : invencton m to provide

a method and means for se .ectively removioR cyanides, and

panticnlarly hydrogen cyanide, from gases. ~

A Surther object of =he present invencian is to ;

'. provide a method and maans for removiny, a major anount of any',

,Fydmgen eyentde vhich may be present in tobacco smoke . '.

A still fur[her ubject of the present inven[lon is I

to ptovide novel mmposi[ions of ewtter having n[ility aa '.

selec[ive fil[rancs far cyauides from ocher eaxes. ~~
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Tie composittons employed in accordance with

the present iwention are prepared by ieecting a salt

of atranaition aetl wieh sn organie amine to paoduce a

' metel-auLue w,+plex . The compler may be formed In =

on a suitable filter base or may be formed and then .

added thereto .

' eopper, nickel, iron, cobalt and manganese appear most

destrable .

the enbers of the third period elements, end of these,

The transition netals Which may be eapluyeL

in the present invention are preferably selected from

]a Le uat neceasaoy U .et Ll:e foregvtng n-als

. be employed in any particular caLisnic forr,i . It has .

I 15 been discwered, however, tF.at divalent nickeL salts .

I and etcber monoval-m or diveLeut ceppec selts are

partieulerly active and, consequently, sales eonprising

these eetiorx repraeevt a mosv preES.rred embodimenc o=

~ . the Present .nvention. -

25

It has been determined that the anianic porhion .

of uha prasent metal salts has essantially no effent on ~

' the utility of the prenen[ complexe> . it ie deeirable I

that the ealts be soluble ln veter or aqueous ewnonia, I

however, and of these, the cFlorides a e parttcularly prefevred .
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Other salcs - coniaining sulfate, nitrate, phosphace, and

hydroayl anions - are also effective- 5lmilarly. meeaLL'c

sel[a formed from organic acids having 1 to about L2 carbon

atons mey also he usei Ln fo[min6 the metal salt-amine com-

. .plexas, and of these the formate aot acctata Snns are ¢nst

efficacious .

There are essentially no limits as to the amines

which may be employed in forming the present melai-sa1l-amine

complexes . A particularly desirable class of amines,

~hnwever, fncludes those emines having a vapor preasute bxlow

about O .OL mm . ilg . at S0°C. 5samples of such subsaentially I

non-volatile aaines are ctfechylene[ecramin , imtnobtsprupyf- !

emtne, teceaethylenepentamine, pentaethylenehexamine,' ~

dicehnnolamtnq eria[hanolamine, N+miaoathyl erFannlanloe, -

N methyl dle[hanotamine, tri-boprnaanuffimine, N-(3-amino-

propyl) vwrpholine, F-(2-hydroxyeihyl) piperazine, hexamethyl -.

eneC¢Ctnminp poly0ere of a[h}lenfmi,.e or poLyvinyl 0.mine hflViny

moleculat weights of from about 450 to ebouc 60,0UQ and anino
I

seids such es glycine, alanine, phenylalanine, prulfne, lysfne,

htscidine and che like . }+6eee amme, nf [his :,an vo1at11e i

~blass are employed Ln acconla~se with the present Snvencioq j

little or no avine has been found in e :re smoke sttean and lc I'

has eherefare been assumed [her 11 hes been retained on the i

cazrler . Such a[esul[ has the edvancage that the only ap- i

parenj efFect on the filtered smoke ItselE is the xemovel af 'detrimencal cyanide enmponent

.c . A preferred class of amtnes I

<omptises [M1Oae aa,mes sulcble in mtm !o che excent of nt .

Leasc 10 .raght percen[ .
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] The reaction of nhe mebal salt with the complexing

amine,amLne is csrried oat with a mole[ excees of r-

preferabty ac a rolar ratio, amine to metal sala, of at leasc

3 to 1 and more preferably at a ratio ot at least 4 to 1 .

5 ?be, reac[ion is preferabLy carried n.r_ Lu s snlvene fnr both

tbe reactants and cLe complex product . The reaction is a

straight forward adt3tion of the complexing anine to _he

aalr of rhe heavy maral . Where rhe cnmplex 1s soluTle in rhe

snlvent medlun used, any preclpitate rlat is Formed may be

10 separated by the usual procedures - for exampLes by Eiltration

or decantacion - ane che compLex obtained From the remaining

soluuon by evaporacron or distitlation of the solvent .

15

20
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The solvent may be any tiquid medium in which the

reactants axe so_uble, such as water, aqueous aae.onra, lover

aLkanols or even the Llquid amine itsetf . Yre[erabty, the

c oaplex formed is also soluble in the reaction medium as lm-

puritiee in the rarv of precipicates may then be remaved

easily and rhe complex obtained by sueh vsual solvent

rencval pmcedures as evaporation . In the event that the

aoaFlex formed is msoluble in the reaction solvent

medfum, or crystallizes out, it may be seperaced from the

supernatani - for example, by filtration - washed and,

if dnsired, purified iurthex .
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Iempemture canurraons for effect :z.g the reaction

are mild . The reaction will proceed satis'-actorily at roon

Ur ambient tenperaCnreS or at any tempera[utt of from 3bout

0° to about 90°c .

5 If the metal salt-amine complex or addition product

ia prepared 1 . a 1Lqu1d reaction medium, it may be concen-

trated and then absorbed onto a substrate or carrier capable ~~

of actin8 as a suppore for the dry netal salt-aaina complex .l

After deposition of the complex, the prnducc is then drled II .

10 by various knovn procedures . :~

15

20

25

The prepacar.on of the desired aetal salt-amine .

cnmptex may a_un ho cxrriad nor In sirn n rho cur ..ace of che

carrter or where it is to be used . In such a ca , ne may

apply a solution ot one of the reac[anCS, for example of the

metal salt, to the carrier, dry at a temperature nf up to

aboce 10o°C and xhen meroduce the aecond reectant, for

exavple the amr , either undiluted or in solution, a period

a .r abourt a fe= 'mnree to aSm~r nne, honr M1 . ng nllowed ta

pezui the wup1ax tu form befure d~ylno che cunpusiLLon .

The solvents for the separate solutions nay be any of those

mentioned for carrying out the reaction . The temperature

conditions required far farming e meta Laminc nnmplex by fn

= deposition and reac[ion will rzn6e from about o'C to aDOUt I

9o°C, hut should not exceed cbe deconposition temperatnre of

any componenC or prducc .

0)
00
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1 Where the complex is appLied to a support or

substra[e £rom solttion, it _s obvious that ehe solvent

sbouLd be zelacively volarile so that it rmy ba eaaiLy

vaporated an] remwed froa the solid subscrare . Warer,

5 acetone, or a lmaer alkauoi of froni 1 oo about 4 carbon

atems are particulariy soitabte for thfs purpose .

10

15

20

rhe conplexes forrzea n accoraance witi the

foregoing processes generally exhibit a metal to co-

ordinated amr e group mole racro of absut 1 :1 ro L4 .

Tnis vatio does not, hove,~r, reaect the presence of

addioionaL am_ne Erocps w ich mey be present in the am .re

ligeaL, but whicb, for s .euc nv oc'ner renm- , ve m_

o-nrdinaCed c.n.S Cne meeal . . Thus, for example, where

p',lyaers such as those of ethylenicine are enployed,

tbere will ordinar'ly be a .i exces ., of am.ne grovps beyend

thcse reqaired to fu11y p :ex L e netal salt .

Vhere c .e aompler on tbe suppornng s~.L~stra[e is

ta be uC3Ltzed Ln a ctgarette filocr m re:ove ar sequesme

tie cyanide c- . ent rt. tLe maan seream tobacco r:roke,

me .uy employ a cellulosic cigarette £itter paper as the

substrale . Socb paper is generally suf{icLencly absorbent

to take up the desired evo .n: of the solubilized complex .

25
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1 6lternatively, one may use e[ypical cigarette filter

r,,arcrial such as eellulose aee[a[e fi'.amencs of 1 .5 to 5

dealer as the substra[e . ihese flLaments are caFable of

retaining the solid complex in sufficiest quantity to permit

5 cdequa[e con[acc of che complex vi[h the main scream smoke

eo as to ren.ove any c,enide componen, foam the gaseous

fracttons . In 6enerat, the preferred svbstrates are of the

po:ous variety, par[icularLy those having a surEace area

k ea[er than 0 .4 squere me[em per grsm, mos[ preferebly

10 Rreater than 1 .0 square mefer pe[ Rram .

Is

Other suppvrring rreteriaLS that nay be used arc

activated carbon, clurcoal or a nnlecular sieve such as

that produced by the l.inde Division ef Union Ca-biae Cnry .

and iGcnrificd M1c Lindc Typc SA . nd.ii[ianally, a miCro-

porous polymarle pr i[et of vinyl thlcrido, preferably

[hose [ypes describul in a lotnsrm et aL pzb:nt, nmely

U.S . Pacent No . 3,52E,433, bss also pmven ex[re, e`.y ef-

ectfve .

20 Anrther rnd par[ta~larty useful evSscra[e for the

conplex is g[anular activated almmlna Laving a"BEY"

surface area of about 200 m2/2 such as that soLd by the

Reynolds Chemicals Division of Reynolds Netals Co .,

Hiahmond, 4a ., an0 which is identified as a[ype gA-l

25 activaCed aLumina .

-1D-
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The deposiced metal salt-anine ecmplex may be
1

pres a in the svppo: ivg n-er al m an amuunt oi about 0 .1[~

ao amoue 40%, pmferably I to 108 . Tlw coapLexes ge..erally

have e green, blue oc purple c _ and~_as_cyanlde is absorbed,

become colnrless . This provides a vis ::al indicaeinn of the
S -_. . . . . _ . ._ . _ ._ . . .

eztent oE ucilizatiun of the canplexes . The color chzn6e ia

most apparent when the complex- Ls carzled on a vhiCe substnate .

This mlor chan6e in rhe metal sslb-amine compLex addi'-iunally providos a usefal meess for detectLng the

10 presence of cyanides in gasems or liquid medium . Thus the

complex - support=d by e carrier or not - y be usiLized as

e detector to warn o' the necesslty of empioyin5 a filteriv.g

decice such as the pas mask nore Ec1ly Lea¢ibeL below .

Although mere visual inspection of cnmplex is aLequare fcr

ls dececcfuu of cyauides in a rLuid, ::his in,e:atiu : : aLSO en-

conpasses the use cf cu :nple:nen[ary apparams - for examplc,

a conventional aoloximetrie tevice -,bich vowld reyister aay

decrease in rhe aosorbence o' the conplex at its character-

isttc wavelenKth - so as to auto:nate the detector cr to

20 conveet it into a qmntitacive measurin6 device .

25

I¢ has additionally been discovered that where oFe

anberaces - _or exempLe granutaz siczop0_ous pelyvinyt-

chloiide - o= the present complexes no[maLly eshiiit poor

hulk flow characnerievire due to interpar~icle s.tacrtrostatic

etcraction, incorporacion oE such mnplexes .mexpectedlp

improves these characteristics . Thns, nne advantage inherenc

in the present complexes resides in their proper .sity to reduce

che u ..ual handliqq difEianlrne. con:nan co any particulalc

-11-
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5

end provide coatings which aze eleccrmtaric-inhibieing ov

electrically oonducing . Thus resin powders treated wf[ii feom

about I to 2C°d by weighq preferably abozt 5 to 1C% of such

cemplexes may show isproved flow, duc to altevation in elcccro-

ece[1c Ln[eraction .

The fa1lo.ing ex.mptes arr iUnar~arive :

exame'e 1

Cuprous ciloride (0 .99 g, 0 .01 mole) and crie[Eanol-

10 wine (5, 0,035 mole), the lerter being intmtionally i

exec , were dtssolved in 100 nl. of inetlunal . The mL.cure '

wss shslaen we1L, filtared, and a1lmsed to stand for three days .

3.11 green aystals wece depusicetl . Analysis of these Ly

acomic absorpcion s_ectrvscopy showed .'tl .0'1 Cu ; calcutatec

15 for 1~1 complex, 45 .60°; . Elemental analysis was as folLOwsv

elemen[ unt Calculatea

C 23.99 29. 04
N 5.95 6.C9
N 5.60 5

.64 CL L4.47 14.29

20

25

A sampLe (160 mg) of the green cryseaLs was dis-

solved in 25 ml of wacer yiving a blue solution . Tne ad-

diticn of 22 .35 n1 of 0 .1134 n KCN (2 .534 mLLlinmles) Sie-

charged the blue colcr . This gives an equivalent weight

for bhe ssmple of 63 .13 (calcuLated 62,05), when ona azsuves

a¢ivaten[ cuprocyaride ion formed such as Cu(CN)4- .

-13-
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Fxa-pla 4

5

10

15
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Cnproos chloride (?c,o g, ] .20 mnle) ves diasolved

w_ch stirrinN in 250 ml of cancentrated ,rv.40H (the

arynan

.x effaccively prevented hydrolysa and redox reactionJ, PoLyechytenimine (DOw Ctem_cal Co ., PEI-18,

mol at appro% . 1800) . 34 .8 g, or 0 .30 forsuta vt CGUivalellt,

was dissolved in 100 mi of wacer end added aii ae once to

tLe licst saluoiou . TAe mistuce vas a[ixaed fur flicee

houvs, than transferred to an evapoxaCng dish and

attowxd to dty under ambient conditions . The oacer :al

uzs takea uP +n .ueC,anol~ Ciltece~ -u reowve Lnsoluble

matexials and tkca evepneaeed to dryness . Fuc[her

drying i _ er P205 yielded 59 .2 g of bine .

Lviable glessi ceppz< snal,sis, 20 .2% .

OC,er prepara .ipoa SinilfY to that described gavC

.rom,<.a ..ith <op, eonten_ s ra. , ies frem 12 m 197. ,

cosc beiog LSP: ta l3% .

A solucion of I g of tbe gtassy prodaet in 30 m1

, . „ate l .a . Pre~~a .ed and 1D .t ni the sotu :i~n was naed

to irpreo s!e 5 .00 g of 40 to 80 meeh ac[i-vated alum.ina

(Tyve 9A-1 frem Peynnids fhe+leals) . Filtracinn end dryfng

_ _ er 221 yfeldet 5 .19 g of Itght blue mzceiial

contai.nin5 3 .7 we 8 of the cor,.plex . This was re-sieved

re 40 m 20 rtesF before use m cigareftea . Siniler im-

pte~a[ion of mler , ous polyvinvl chloride wae dune .

-th-
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1 Exaciple 3

5

10

psVug cho pracedure of C :: ..-le 1, [he fallaning

cupric, ferric, ferrpus, ~na e o, nickelous, and

cobaltous chterides or their hydraCes were converteL to

bheir erietSanotami~e mmplexes . Each salc ..as dissolved

Sn neLhanol, at least turo noLes of triethaaoiamine aa5

added, and tie salutinn .aas fi.ltered, The filtrate xas

used to iinprsEna[e a~nwroporous polyvinyl c1 :1~rWe

(PVC) suppart whlch was dt!ed acQ csed Ln ci3aret0e

filters .

Eaar.iole 4

15

The suppoaed coa?lenes p[epared in Example 3

weee evaLUStud _n o rvtte Eilters by fillics an 6 x-

sp.:ce and at_achtrr.p [!i= filters t, 65 r.n rpds . .est

smaleing sheved t'oe follo.dqc reAU_Cions from the delivery

o[ez'l aa+do, 3 3eduet_m HC~l

20 curr 100
91

Pi l 90
FeFt 44
oty 36

Nn 17

25 - -15-
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tr
1 It aill be notel tnat the cuproco , cupric and

niflrelous cations vere tFe noso ePfcctivu .

5 Activated alumira and vlcroporous YVc carrlers

lmpaegnated with cuprovs - PRI cemplex prepared as

dc:cribc2 in Rxssplc 2-rc loadcd inta uhc 9 ..m long

space between t'.m short cellulose acetate flLter pLUgs

(a "p1u;-epace-plug" filte-) and the filters eere attacned

10 to standard G5 mm camwercial cigarette rads . T'nese

cigere2res were emoked xnd the gas phase was su>jected

to infrared analysis .

15

The reicu'.ion oL certaio gaa phase ew~ponen[s

vs . the xeduction nf cyanide is [abulated belm< to show

the relnCive seleacivity far IICC :

Cnmplex % ao2 . .t
e.rlelet . ecn ncetaieehvaa - xa~n ree
25 88 36 B

20 Tctivated Aluona 10 92 21 (-5)
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Examnle 6

N'ckel chloride hexaUydrate (57 .5 g, 0.20 mole)

was dissolved in 200 ml of watcr. A solutiou of poly-

erhylentnine 18 (PEI-18, 34 .8 g, 0 .8 nicaoge n equivalents)

m 100 ml of water wss added quickly with vlgorous

otiuing. Tnc light-grcen niclaol solution tnrncd deep

blue. The solu]iea aas transferred [o an evaporaC.ng dish

end allewed to evaporate to dryness . 111e glassy solid

tham obtainea was crushed end further dried ander vaccuw

to yield 80 .6 g of blue necerial .

Nickel anatysis : li .SP;i, espe.cte.e 19_3% .

15

20

One gram of Fic1
I
j3I-15 complex was d_ssoY>ed in

30 ml of wateT . This Selutio: ma5 used to impYegnate a

5 .000 g sampls of /0/00 mash alumi-s (Type The

alumina was filtered, freed of excess Lquid, and dried

under vacuu.~ o,er P20g . T're alumina adsorbed 2 .5: (added

eiBM1t) nF tM1C enmp9en . A Co01JTi .l-19 cnmplax nas .

Each of the two samyles w~s loaded into a pltg-

space-plug £ilter and mounted on a seaadard cigarette rod .

The assembled Cgarecces were smoked and enalyzed for Ii6N

remnval by coy arrson with the standard .

25
-1]-

Source: https://www.industrydocuments.ucsf.edu/docs/hqxp0131



1

5

Composlefon Loa ATD HCN RoerovxL

stannard cigaretce - - - 5" - - -

CuCL/PEI 18 150 rg. 5" 81.5e

NiCI2/PEI-l8 200 rg. 4.9" 8) .5Z

Example 7

10

15

20

A granular mrcroporons polYvinylchieride cigarette ~

filter macerial prepa.ed in accmdanoe with Example I nF ~~

U .S . Patent No . ],526,41] nas divided into avo equal portionsl

Cne sa

.ople - designa[eL A 'das maintained as a control, and che second - desiynaced 9uas spray-treated witfi an ethaoat so

.ucwn of et:c cupra~ chloride-palycchyleni.oine

complex of Example 2 . After incorporation of ] : by oeighc

nf che er,npt=x, s n :,le n wa, nrtea in a vaen ur oven at vn°C

to rem- the ethanol .

The two sanrles were then measured in accordence

wifi e1S^Y spocf'icce:an D 1A9i-6)T, Anebod A, oo determine

c he'_r rxlaclve hulk flow tharacteris acs . In camnying oct

the [est, a stamless steel fcnnel havinq a 0 .95 cm

diexecer opening at cLe botton we, stoppered and rhen

£illed to overf-cuing . Lth a sanple . The top of the

funnel nas then a_raped off Level oich a straight edge .
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The hulk flow meaaureme ,.t -oli then be taken by

reeozdiug ehe enme requiret - sfncr opm .ng af the

[unnets stappeced bottom - for emptying the funret .

For sample A, this empeying time vas 35 sr ,

fur eaiople B, 22 sec . hccoxdingly, Ghe shnreened measure

for the tneatei filter material established the effective-

ness o£ the complex fo[ imprwiv.g the 6u14 £lm.r prnpentiea

oi pzazciculete mateials e...-lly eepeDle of retaining

an electrostatic charge .

25 •
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~wxnx is c[AUne( ts: ~ ( . .

~
1 . A amoking/ rtfcle comprising a tobacco or i

tobacco-aobstitute prtion and a smoke filtering portian . ~-

' therefor, said smoke flltering portion concaining s filter- ~
j /me I

IIi g elem/e~nt n,d d ral saLC amine cnnNex~ said comPler

6 ing LiceF~a~ d In saad smoke filtering portion Lman i

~'amoun[ f\ bout 0 .17. to 40% by wefghc thereof, the caCon i

'I of sa[d mo4a1 aelt being selected Erum the gra ..p conslsting i

of p~~r, nickel, iran, cobatt, menganese, and mixtnrea

. . jil Yherebt .

~ 2. The ert[elk of Claim 1, vherein the mecal

salt-amine complex e hi Lts a mole ratio of inetal catLOn

[o co-ordfna[ed amrce adical of about 1 :1 to abouC 1 :4 .

. 3. The kCS' icla of Claim 2, aherein the emine

' uf the complex is a~Vnon_voLerile amine having a vapor

pressure belox O .C1 Ng . at 20°C .// / /1

4. '1[ie a([Lc e of 63aim 1, wherein the metal

ealt of the co¢plex ha cation selected from the group '

osisting of divalen Lon of copper, of ntckel, monovalent ~

on of copper, and
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5 . The article of

. salt of the complcx has

grcup Consis[inA of diVa

Ient fan of coppert

4 . "iTe arLiole o

filtering portion canprise

. a surfacc area greatez tha

11 C
Laim J, wherein Che metal

on selected from cha

on of coppr, of nickel,

ai2ures thereof .

[er base carrier having

0.4 square meor ner gram .

] . 'fbe artL : Claim Z, wherein the anionic

port:on of the metal sa t is selected Erom the group

consisting of chloride, sulfsee, nitrate, phosohate,

aatl hyd[oxyL ior.a, 0[g n c acid ions having froR . L to

about 1~ carbon a .oms, and mixtores thereof .

<< fi. Yhc a[ticlc of CLzim 7, wherein thc mepaL
/

salr ot the complex is selected from the group consistLng

oF cuprous chLoride, cupric chloride and nickeLous chlnridc

and the an .ne rs o polyelkylentaine her „ molecuLar

weight cf trom about 45U to cnour hU,UUU .

9 . 'Che cwpesfi~tior, coxnprising a me[a1 salt-amine

eo-.plen, whe[e1n [hemcE[1on of said mecaL salc ]5 selected

from the gro _ consiy~~=.}/'t'./~/~,~ p, oE roas of copper, nickel, i[on,

eobelq mangenese ap{ ~M1ixmres rhezeo£ and uFerein said

apiae is selecLed 1JI~tV// tLe gruup coasisLing uC poly-

aLkylenimine and pryllyvLnyl amine having a mnlecular .eight

of fvom about 450 to about SC,000 .

`_---Imr L -,:W
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i, 10. The composi/ion of Claim 9, wherein the

I~I metal selt-awine complex IIII/`ccxhibits a mele rac .o of inetal

i Get10O to co-Ordina[ed +ne radical of ebonr 1 :1 to

;~ ebont 1 :4 .
F.
~: 11. The eortpos{Itian of Clnim 10, ~here .n thc

.~ metal salt of [he comp p as a catton selectee Erom the

' yrnup cnnelsHngef ~~~rd f[m nf cnpper, nf nickel,

~ onwemnt lon of copp nd mixtures thereoC .

Ii 12. Tbe compo tion of Claim 11, wherein the

' amine ef [he complex i e poLyalkylenimme having a
i

onovalent weigh[ of f o abou[ 450 to naout 60,000 .

11 . A methnd fnr/ae[ecc ;ng CFe preaence nf. cynnlde~a

. In a fluid compzisin6 c~[actinb said fleid wi[h a metal

setc-amine ~/o~m~p.te/x, the metal cation of said cemplex being

. selec[ed fro{n Grtre .'grnup consisting of copper, nickel, irnn, '

~ cebelt, msngeplJ9, end mixn+res rhsreef and monimring aaid .

complex for change !n coLOr thereof .

14 . The me}hod of Claim 13, uherein the metal

, ealt-complex is su r[ed on an essentlally Ener[earrier

' in an amount of fri bout 0 .LY. to <0L by weigFt thereof

~ and the £1u1d 1s
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15 . The nech d of rla_m 14, wherein the me[a1

cacuon of the comylex i setec[etl frc, . Lhe g_oup cansisting

ae divalenu ion a : copp~^, of nickeL, monovslene ian of

~__ T .

16 . The~ttod u( Cla-oa 15, wherein che gaseous

ftuid is mbaccc smokV and [he conplex is locaced in a

c[garectc filtee cle~~~
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