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Various conflicting views oxist oo the causzes of — -
setachronasy vhea catilonde dyes arg sorbed onco ¢ley mixalérslala.
Schubere and Le\rim (13, Berxgmamn and 9'Zongki {22, E‘amag;asm.
end Soma (3 view. qctachromasy as & repult of dyedys interaGe
tions batween benzens ring A electront. Yér,:».v adl Lurde £4),
snd Cohen and Yariv (3) megesd it as thea result of A interaguicns
butwaen the u#ygan of the alumincailicate snd the aromatic ring.

The proesent atudy has bheon cargied out Lo Chride i&ur.theag_
lighs in this filold by investlgatling the gpectral beahm?iaur df
THET, THET,y LEMPT ond oEMBT when soxbed by montsorillondie, veriide

quiite amd Ladonlise

slegtroads srectra of 0T, TUAT, BISWT end DHMHT

Pigse 49 54 8 aud 7 show the clecuxondc spectre 0 the
shove dyes i the vis ib‘ie i‘at:;,m:m AL Varicus comnmentreLions of
the dyas in ATUEOUS ¢k 2uhe Ia alavholic solutions those dyes
show peake 640 am for tiraethyl propyl thionide 640 mm | fox
trisethyl butyl thicnine £46 am. for plecthyl propyl thionlneand
4 om - . Lox 133.@#?15'1."1:91.1&:-&'1 thioning, wiiich ax shiited to 6850
nm, G4% nmy 637 am anés'.le‘:‘::s ity raspectively 4n dilube auiecus
.s::ale;tiora due i:c solvent effect (4). These mtim& ara ape Lo AR-AT
transition end is roferred to as of and (6)s Thoulders are

chogrved Zor aithor of the dyes st the Lollowing vavelenyths:
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Teilethyl progyl chiciioe 609 an, trissthyl butyl thicnine
$97F umy Alsthyl sethyld ;::a‘:‘:bz.ﬁy'l thionine 595 oy, and diethyl methyl
oubyl thionline séo oM These are refarved Lo g8 /) =R1de Hith the
Inzrease in the coacentrstion az the dyes, the o -band intensity
iz seen to Jdecrease with covkespeading loaresse in the (5 ol
lemensleys fecording to Michoslis (4) che oCnband 19 chazactesies
tin OF che ooneomeric catlon and cordespatds Lo 'an Glectric osnlillge
Lien al%m;; tha Xegiiz of the hnolecsle {(Whe long axisl. The P-band
is charsctexistic of whe dimer sud corresponds Lo an bscilla’tmr
in the y=Girection (ehorter axis in the pPlate of the moleculs)s
Bargiamn ond o Houski (2) believe thak the {0 ~bond 15 a transivion
semeint which liles also éelcmg ‘the loing axds of the malecuie but is
perturbed due to an inceraction between the transition nomsnts of
the monomsr units. |

dn furi:hez;: Imresasing the dye uecentyptlions, the /’J ~Rand
gives place o a band cowards st;.i.z.l- ;s‘.*wrwr wavelsngtine This bandg
is rether diffuse 2ud 1s rofdmred to as Y -bond and 18 charsgterise
tic of rolywmeric catlons

E—‘Jetmhrémaﬁy dug Lo sorptlon of THBT, T8HT,
QENMST and DUy by Honk norlillondee |

i
m-—%

Bopptica of THET Hamaonboortllonited the visible spsctra

of the clay-dye suspaisiong prepaced and deterainsd by the method
dosaribed (in page <16} are given Ao Pigs l07. The spectrs waere

recorded at 3 s, Go% medq, 13 mex, 20 g, 39 meqg of trimcthyl
propyl thionine sdsorbed per 100 g of Nasmontmorillonites. The uv



~105

Bpachrun of Lrimsthyl propyl thiészim in aguacus msdium wiclh
pooke ot 206 oo anG 245 M does DS Bhow my eppreciable change
during this ctudye Very grest changos were, however, motlced |
vidch the A—7% (ransicion band of erisckhyl Prepyl shionlos in
the visible BpEALTUM when sorbed onbo Naefonboorillonite sa w:&eag '
alndler to thoze ubaawa& far mathy Imm Blua anﬁ annldiae aranga
by earlier vorkors (2-5)e The ?.m valuaa for each curve are
given in Table 26 The imonsicy of p bend is ceen to inreice as
DS AMOUnt of trim sehyl promel thiondne le soried by the oLy |
and the lagge amount »f dye sorhesd oo givae ,(B ~bead indicevan thes
met ashyomnasy ey hove 168 onlgli in the interlaxycer apaca of the
cilay strustiee (4). '

dmniy Glffract fon masruranentos Qaoi: boosl svaging of oriented
»umu:ex} asplen of Remnontoocllloniss wich o 294,y 399, 50 and

1007 m‘f v:.x:iramtwl prodyl thionine adooghed were dsterained with
samples vacuum dried at 1209 for 24 hours shown in T2ble = 3le
With ingreasing amounes of t‘.zmmmyl DEORY L. %:,hmsaj.na sorbed
ENE CeBPaoingd gradially Jrease Sugyesting inteXlsyel oSt
edon of the dyes Hith 508 of wridssthyl propyl thicaine sidsorbed
e E}a-;murmérillonm_a, _t:%-;::-z effcctive t:mlmt;:lzzr t:hic:iizmsa isl
13.8755-9.4 R{the eef:ﬁm@;rm':é?[g‘f‘?v?fﬁeﬁqé‘t\‘é Iheeh) m 4e4755 Ao which
-agre'z&m mell'.ae.ith the saall ai;&émna:lm; of the dye :aalﬁuula (f:i".?, &)
in £letly oriented sonomapic ﬁorm. roerding to Bergmean and
Clonski (2) in the gase of mmyz.@m blue;. the dlaer ig held

tojether by Loadon disgpersion Jorces and hydrophabic beniing m.tsh
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OvVaEGernn the elw.t:rwsﬁz;atic- remsleion 3}@&:@@& twe dye caglonse The
diopersion forces sshmﬁl& bhe greatest whan the mononer ulits are

in a sandwich with princiral moleculsr axes almost péx‘aliel.- The
c;;pulaub_ie ropulsion will 'bea ainindsed wvhen she charged 'a:nin@ groups
1ie along opposice oéges of tho pandwish. The strugture origiaslly
;;}z_'ca};ma&d by Physter (91 hof o zeaxds with uade lengihs of at lsast
6%. For fontimel Lonitc, it means thabt shen 8 dloer of methylenag
plue is prosent in the interlayer space, a c—ﬁ:aacmg Of about
1Be5n° is oxpoctede A simllaz gonclusion }zaﬁ peen arrived at by
Houg oot Brindlay () who noked that & Seopaolity of sbout 15.6%.«.

iz wequlred in the lacerlaoyer Spoces Of nomnkmarillonite L0 00N w

Cdate a double layer ef fat lydag mi*.hylena blue molecules. Holever,

Ay

thuta values would be somgvhat higher £or Ledmeghyl gzopyl thionine
and for diethyl mathyl but.yl thilonine becauce they have chree

ety L arouls aad one bAgger propyl o bubtyl group Lnstead of
four meehyl groups of mnecthylene bluc strusturc. socomding vo Yariv

and Lourie {4) and Cohan & Yariv (5] 4o thoe caues of geehylens blug,

revidine orange sorption on monsmerillienite, & monolayer Of the

dyea in che lnterlopal SHacE with Ii‘.h.ﬁ' arasatic rings parallel to

ehe alumizosilicate layer (7) io expucted upto a C.spsoing values
of 13e0R° approxinstelye So 4t is clesy from the above dlscussion
and ,ﬁzuray AifErection data enst only a moRemoleculer lsyer is
sresent An the interlsycr space of rhe aocmsmorillenite upto sbout
301 mrzrmim of Trinsthyl preprl thionine, the eromcic rings

lpdng parallel to she aluninosilicate _'lay:az {71, thus, metechromssy
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£ THET upto 0% adsoroeion gasnot e aboributed Lo iﬁ:‘ss alterissw
clons o polymerisation as raugggaswa by Dergnann snd Xeaslkd '{2}
vt ¥aoagashi snd Soma (3) but oy hoves Leen gaused by K interace
Lions betvesn the osygen plaoe of the slualoesiliosts and tha
sponatie dyo en suggestcd esérlic-‘:r by Yariv angl Luzde (4) and
Cohen and Yariv (5)e wieth the iafger asount of RHeD émzzsi;iwzz,
however, the Ce-spaalngs of thormally vacunm drded panzles aze
greater t:hemh 13,027 imd Ioat iy the presaace of 8 bl layer ox
siiting of the catlieain dye swlogulen relativs to the 2luninoe

sitdnate layer (7i.

Senstion of Krlethyl cropyd thicadne on Heqonimorillonices

Eigre 111 depists tho spectre of Giffercnt aROWLE OF
wrlasehy L opropyd hidlonine adsoghod BoLe _ﬁumm;mrillﬁﬁite. Unliks
- An Baedontmorillonlte syst@wy Lhe [3 ~bead i pronineas with the
of Land alowst gulslebely auypms:{s&& even at 4% a low an aﬁe«axﬁ;&uon
e 3 mg/A00 g of tha Hatlay. The Eﬁi.mﬁ the Haolay is amzung 3-5-
o 4 and v le belloved that the posicively cherged glectypical
Gcuie layer on the edges of the Clygy at such low o retaick in
effect ive foy exchange of the cetionie dye lons due to rapulsion
Imwaaa sinilar chargos (10). The substrasoen, tm;s, *ms:sst. entsr the
interloyer of the mioeral without prior covering of the adge
’*‘*ﬁhﬂﬂge Biltes ixz'}imn{:mmrilmniw. since dye sguregobion st sueh
low valuo of odsocrption {3 megy/lo0 gl dis inprobeble, the Mtaw
'ehzrrmaﬂy- iz porhsps Andtieted 4in the lnvexlamsllor spsce chrough

Alkeragtion butween the dye molecule sand the silicate layers.
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T Naemontmondilondte 45H = 7), on the cthex hard, both the
clestrical double leyers at the edges and in the ingorlameliar
Gpoce are tegetively cherged and the Eormey coastiswies abous 203
of the totsl Gecetts 9f the minsral {(1l)e When small smount of the
dye 48 added to ﬁa«.-&f!.ay, it im £izse adsorded onto the edges &f
the ciay plotalats {4 }z’\&; ghids scage the afoorption bond is
Binilar o thet of t:he Ailube aguwous Solution E&‘-bmﬂ}, g de
wab ity that the nycixaa.ﬁ.bﬁ state OF the sozbed orgenia wolocule

the diloce aguoous Solution axe slallag. But o8 sore and

| k<

ROR 0
r:“:.':*;tra dye L& sdsorbed by the Naeclay the [ -bmad gradusliy attains
mromninenge suggestiay that the mstathromztis bend {F ~bandi iz

' attributeble to the dye msleeules uhich penccgste Lnee 3n'i:at1ayér-
LREE0.

Thus f£ron the sbowe studicd of vislbhis opectrs and K.xay
diffraction deta on sorprion of trlscthyl propyl thionine by moate
moriilonite it oy be infexzed that the mtachremesy o inltisted
when adeorbed eationdn dye is located in the interlayer opous as
& menolayaer with the aromatia Ir.iﬂ;:s parallel to the sluninosilicate
layer causing 7< ioteractiombetwesn the oxygen plame of the olay
2rd the aromstig Ayee | |

Eopotion of triwsthyl butyl thioaine on Baemontoorillonite

Pige I8 deplots che m-m:gms notdced in the visible speotra
Lotween 500 am and 700 am oy Hasmoncoorillondte-oMsT complesmss
Zormed when THHT and ma-.mm:maﬁlmmia‘é {2e0)%8) ane mined 4 PXow
POFLiONS COrEesponding Lo Se& wog, A3 @, 24 ceq, 32 tog and



G4 mug of TIHT per 16D g of Hoeoonboorillonitc. The y) max Yolues
are suamnrized in Table 20 rﬁ?he Dand ahilit remslind constant beyond
an adoorption valve of 26 aeg/ldd gk The gredual decrense of the
Lebnnd ARGENGALY a9 ghe ampunt of T1BT sorption i Lngreased, 1s
noticesiole hare as in the psse of ‘rrﬁxw&.}wl propyl shioniie nene

- tioned earlier (No a:!-hu.nﬂ}.

psursments The values of basal spacings

of Wamnontoprillonfite-TR0T nixed in varying propostions ond drled
under two different ounditions, are Showd i Table 3i. The dang
valueh OFf 299, 5%, HOX and 100K THBY exchonged do-titnboorillonite
asfLer heating to 126" are 156305, 15.505, 15.682 and 15.781s 28
in tho cares of Trimetiyl propyl chiondne (TI%T), here alzo a
singlc iayr;x is formedy ot loaae upz:p 2300 sorptilon of the dys,

1 the inﬁezrx‘l&yax soace with the arcineacic rings parslilel to ahé
alundnosilicate layor snd oo the ookachionozy 12 caused by
:int:._(a‘lfﬁc’tit'ai‘ld boguoen the oxyges pilane of the aluninosilicate sad
the sxomavda Jdyé ©ingse |

fonine o Heseatoosed Lloate o

M 1oy adsonption of f:s‘mii‘ vize .B. meg/l00 gn i:y He D506 ADE e
rionite a spectrum 18 obbalaed in vhich the o ~band is only a |
shoeuider vhoross the (5 Land pbondd out dn sharp propotiion (Fige
k3§l nn{l talrle 28)e A plmilar behavieur was noted earlior with TLET
and u-*amt*mnllmxm systens {page 1li). The aubstranes, without

QZ‘.":.@E’ covernge of the e&geﬁ @ircc.i.ly enter into the 1Ll
layer speoe in Hemimuomooilloniie (10 In the lower axohange levels
el mmoigye# of the dyes i disunted Ao the lntorespace while st

highor esghango Ievels o Dilayar or tilting of the catlonic dye
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relative o the sluminosilicate cen be fumisheds Ia the forrwr
case netachromeoy cannot be sttributed to polyinerisation of TMST
ia the alay interlager bus .1& due to N interachions hetween the
oxygen plane oF €he clay &kl the sromgt io Gye.

Corpstion of Diethyl mothyl propyl thionine gnd
isthyl methyl buty i thionine on Ha-montoerillenite

ard E;: gontnoril londtas _ R

The spastral shiies dus to. adsorstion of vary Lng armounts

cEf DENFD and DEMAT by Neweiontuorilloniis and Hesontoorpilleoodte
are ohown An Figse. 109, 110, 113 =08 1lde The A g, vélues are
regoxied in *z'.a_i:ziea 26 #d 25 Unlike dn Naemontmorillonize md
THET and TRHT systan metachronesy 18 apparsent heie even ay low

porpk fon level of Dye and the ifstensicy of she feesk iz also

Graptere

Hebechgomasy due Lo Zorptlon of _gmﬁfr,
BT ST and DENDT by Hawainuldea

Tha arperimiatal details of the preparation of sonples £c:r

speciral reQoEings are alresly escribed in Choptar - III Dage dc.

Zorpelon of Trimethyl propyl Thicnins on
Mawveraigulidve and Mevosmdoutdetes

The spectral shists due bo adsozouion of vacyliy ewounts
OE THFT by Hanv@maicﬁlit& and Mevarniqullite are shown In Figse. Y15
and 119. The A ay VELUSS are recordsd in Teble 27 and 30. Unlike
in fawmoneaoriliondts o THFD, THBY, DEMET and LENBT aystoms,
malachronasy 1e appareny hed even at 1ow sorprion level of TRFY
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b;-,; Hawvernicuiita and the labeuasivy of'.th& ﬁ -:,:;;eek iz 2120 gXeatexe
'frm may b attribuced to the highok ¢harge density of Hawvermis
culive, begause of walch, dures iotidete A inceraction botween the
oiygen plane of the clay ed the axomstic rings of the dve tokes
Do, msmit;ing in the higher imtensigy of the {5-»13&*&1% saven" a?t;. 2n
euxly Stege of slcoyptlon. Besides, 4t 8B APPUAXS that the humoer .
of negative edge @am'hnnga :sj.gaa in Heawvermioulite .is gquite Snall
as corpared to Reemontmoriilonite end thus the intorlayor peonde
tration of the dys Boame to koke place from the vezy ﬁamm—-
Tent of the sorgtion Procadde AQ 2 XesUlt, fetachiomaty is edhie
bited aven ot very low pescratage o the 'ﬁye Borption An Sae
varmioulite. slnller observetion les ::sl.m bEEn ﬂaﬁm in che sorptich
S VERED by fzmw.ﬁem,u; e and tho sere kKind of #m‘&&mémm Ry e

cifexed hexa also

A %%&%m“vnﬂ shgulice ond |
The o and {Awbam latencitlien Im."e almost egual gvfm at &
iow porcontace of ottt lon lece 66 m/m g 8dge D16} of THET
.by %a;.v'ox\ rodaulite, Ther {S.wa:l grovital., y Strenanes in i;’ategiﬁity ’
and of band duindles as the atount of THMET sGeomed on Naemvermiculice
Inporasess The Aggy Y6108 of o band aﬂ&_ﬁ ~wend ard_summri&&d
in Table 27 and 30, _
MG An Eimmmm;szmﬁ.lazzita; here also a anzninam:(é Dardl i8-

sowminuliee (Tl ?ﬂ)a *3‘-3*31'—“‘?53"35-“3 iﬁheglﬁl’&” "e‘mt?atm“ oz the
The
dya fzom the ialtial staged of sorpuion o &rvg to s presence of
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ehie gloctrical doudle layer ot the wiges of t&a GEF LB

Uniike 1o TVET adgeorption by ?Sa-v:ex:micmliw; THIT omolegules
:m.ha 5 cm ook oot o smooth onhry iai,m tho insenlayer cpacs of the
minsral booause of ias mich pigguer 8lze dus Lo the presence of
legus éiﬁa ghsin {(Yhis 45 alvo ref %.m::imi :I.s‘a the LOWGE Muwimum
capacity of this dro on Aa-veradnulice, 's»:hﬁch ig conpered t¢ tha
Cesecs Of the mlcral, 100 mg/l00 gmle The size fector perhsps
srsousages the dye melecules Lo be sdsorbedl ones the oxvecior
cage exchanioe sites of the mitcral 'ﬁixf*&t, viich explalas the
argference obeorved in the lntonsitilss of b ~5sad of Hawvermoulice
TIHE and Havolaie. Jise - EET. omee peagtration of the interlayes
tokes plece, the elffsck c:as. nigh charys ﬁe:ﬁsﬁzyr of iﬁauv@rmmmiiw
.m c:ausim p @ore iotlgste Lncedostlon butweon the sromatis mbie;
Coule and the owygen plame of mma ssi&¢catd lagray DeQoss of a,z'm:iw
end is reflceted in the highor lntensity of P apeak ot mweT o

Heeveraiculite gomplox then 1o Ra-nontoopillionite complods

Soroeion of THET DAY and DENETD on varni»:m&m@:

Pigne 115, 117, 138 and i‘*@, iz2d, 122 Feprosent the spectral
-é"‘zas::gcm fop vorying 73T, REMEY and DEMBT saturatlonds on Ham
vernioulite mnd Heveradeullite ceopectivelye A9 L THET afyﬂ.};‘iam
verialoul dte Anceragtlions, haere & 186 mtoc.hm RiEEy ;is araydzi’:nu oven
Bt a Loy :mr,;m.iaza level oF the thiondoe dyaes pod the intenoity of
{b -Deak 16 grester than that 6l o epgpk in Boedd cascse Linilsr
euplanat; iown m2 iu ehe case OF B‘f’em‘ - LDeVAR i\i.muil.&: sonplexes

.. okhy _ _
my o offercd, o L
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The results of Lateescticns of theve «.‘._iy‘c:-s with HewVarid-

“culite as depioced in Figs. 1R, miil_, 122 zxe very much sinilar
to thgse observed for Hemontmorillonite end say be interpreted in

tne samg mannet. !

Metachromasy <ue Lo sorition of THET,
TUAT . REMET end pLYOT on Hewlaponito:

Experitental detalls oro already discusgsed in page <%

am
aH

roglion of _‘_}L}*W" n “éau‘?ﬁgngmm

- In geabyast t:éa. the observationa made in montoorillonite
i} veralouldeo OF TLEhsy, the speesre of the dye sdoorbed on ﬁé-
Laponite BUBPENGADAS UPto about 6% waq/100 gome avpear Lo besr 'an
aaalogy Lo those chssrvai Lor diiute sguocus solucions of the |
dya {Fige 133) showing no mwiochromastic sffedie The ﬁ ~band begins
to bo vielble only on sddition of a Zairly large amouat of dye
{% mq/mc gm and 100 /)00 gad to the systhstic hectorite
nuﬁvmm:emn. vam«-m: and Yariv {22) slce 4id not cboerve any wetd-
cheomatic effsct when they aﬁmozbeﬁ methyl violes CLLO Hamy Hwy
or Caelaponite. » nev band, in t;he form of shoulder, ammam at

605 om given in Fige 127.

'Sm*:%'ﬁ ion of THET on Hatavcaites

_ Fige 124 r:.,eas.iai.s the :a,:xzcl..z:al vamaﬁ....mns when incmaaing
aomounts of THET are gdded to a .:aum:enzs..ml OF *\Xani.;&.&mﬂ.i.i.a. The

snifes in A ga, values for ofwbewd and 8 .bend are xecorded
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. 4in Table 28 Metachromasy is observed only aftexr a £airly lexge
srount of the dre has bean added (Fige 1280 '

porpt don of DENCT and DEMYE on Naslapoondtas

The ehenges in the spectres of DEMPY and DEMBT when varying
amunts of the dye are Iaﬁwmt‘:i by a suspeazion of HasLaponita,
Are ohoun .;!.n ﬁ‘iﬁa 123 sad 126s Merxe also @ oetachromasy is obeerved
adhaws . Large BACUGLE of the dype {90 @eg/lo0 and 00 weg/lO0 go
ior the dyes) hovo been edoorbeds Table 28 reqords the ) .. |
valuen of the K and ﬁunmxﬁﬁ a8 the amoum, £ the dye serption
i Losmruasede

e I8 evidunt Lyxom the akove .cibmrvatima that Hawlaponive
dlifters aldaely Erom 'iﬂ.a-ﬁmm':fmmlzamt;e anld Hawvermiculice 1o ies
imhaviéun toupxds THET, THET, DEMET and DEMBT in respuoh of teto-
chroangys Thus thebe dyes THT, THET, PEMOT and DEMPT show slight
meachronatic bohavicowr oly after sufflsicat quantity of them
hos besn aGsorbed by the migoral and that the oC -bands ore usually
more prominent than the P bandse This falluze of the thispine
dyet to exhibit mtachromasy ot lover adsarption values may,
porhaps bo attrdbuted to the loker charge density vis-a«vis tha
highey swelling property of the synthetie hector ites m 8 rasult
of high swelliny lerge aocunt of watex will be present in the
inverlaycr spone of Nowlaponite which semades che hyﬁrat:mﬁ sLatus
o vhe aﬁﬁ@&‘bﬂ&i dya dous to be slailar po that exisciay i the
Gilute ajuoous selublon of the dyc-m. ABdae FRom Lhis L.f*;t. LR E L

- calasted dye lons in Naelaponite camnot epproach the oxygen plane
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of the é.ﬁ.ﬁ.iﬂ;a‘m 1.aytaw l-t‘:lma eaough o dnduse A wylectron Intoxace
Ctidon perhops bocouss of the low m&m@ donsity O£ tha'zzgmtmum
clings This is aloo in egreensat w..‘t.n tha amc.xvaticn whay th@
imensity of the b epeaks of the fiyauwr-‘s&cﬂliw' cofplox I8 higher
shan that of the Aytmitontaoriilonive cmcsyleﬁ Fox ohe amat of dye
coyit lon, probably due o vhe quh that d:‘lﬁ highn.t g.lmx:ga ;..em,..t.y
2313 IUT-MY guelling prosarty of the Soomes mingxal eMiance the ’K‘
lrceysotions with the oxygan ;;-la;ie oi the alumrwsuwma l.assyua_r
~nd the dyae, thercby, leasdiag co a gm@ték im&mai&y‘ in the ‘ﬂ
banie The fnhscrva&mn of mtechvonasy o6 higher adscrption values
of thea ﬁyaa, however, oy be ascerived 4o the doorssse in water
contotlt mﬁ imreased hydeophobin propexties of che im;ei’laycm
prace &I Ancressing interesletion of the @r;:an;i.a seberial (33},
whieh msu:u;a i 2 pltustion eosiucdve Lo K -intersot iod botwadn
che Laponite oxygen sheet and mca wigande dye ions, ragulned o

exiibit metachromasys
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Valuas Of N gas WhEn Vanying amounts of Dye
are sorbed by olay Minerals {(Tables 26-3))

-

G -

(Corgtlon of Saemontdsrillondte)

. A »and . : (A-»band
P | ee1 EH)
TP - 13 : 655 597
PR 660 - 585
<V I o 652 595
6 648 570
G..S ey ¥ 265
1 e = &5 9 872
VBT 24 o T 3%
3" . s60 572
6 v &5 570
GeH Mgy 637 583
13 o 655 565
RSty 26 # 633 558
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