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ppm rmu- am ne The results are reported inramblge 10 below, also in terns of %
oxygen reapval . 60 Final initial OABLE 1®% 6} nal

Initial 02 f-@\nima copinadwitiohrdiaqeidonsi t h hydr Bidui nondepm) reshpved

(ppn - r EMOVEY YOO S ppr opanot am ne 9.7 ' .5

08 65 N%f'h ‘}P %ﬁ] ne o8 98 )

09 10 Qs 044 1240&1@ Msl ng the sanme proggdure descrl bed waeExarrpI e

fconcentrations of ds and various, $éi ght rg®i os of 77

hydr oqui none and é’y?'@'gﬁl ts of thest}zo ests a g presente;(g bel ow
fn Table L3 in ter @&, ty| oxygen renoved. Theggt ock sgluti on 74
ohcentrations arerﬁammb)edpamlahmferrs of wei ght9.8o aqueons. The st a3k

sohuti ons were gaedh PP ed HdMBthé Msils in Tale @OS@EAIE sbiadidhs of 9* drdQiRbRAAHIREEmINeS ©
03 ﬁm Whi- |dembhstraté effigecy &t dxggeh GeaveiRrdTU- am nes ranged from about 14 to
about 920Q Pé)m The tests were conduct ed at anbient tenperature [err] 10
ABLE 11 Co Usmg then Conc ﬁocjs bo ?{; ample 1, additjo en scavenger %
err] mu- amt&? for hydroqtm Wﬁ’ﬁ omposnw%P gr%t'rh under conditj o'ﬂtv ere dlfferen

emoved (wt th those for the pre¥dding ample (Exa 7)0ﬂ'lé| datétRis stoc olutionssed wereQ 4

above, additi onaIEthvbe gl&tmusacavengl ng experinend.8 were %@rfor med a85 vari ous

-am ne hyérgquérane/y.2% mu-aminedaptie cpentrations, welght desis) evith deminpialized wapnYhese

econds 1 g [OeRgentrations were chospn Bo that the feedwateq [Bvels during the experingengsavouid be aboug1Q3
S 4 gPpP roqumone and Bpm mu-amine (a 1§0hy6roqumone/mu-amm3_ r§|o) The specific

9 83 = 5?' lons Were:© 90 9. 1100 1: 9

.6 8.4 e Ths peia 1207345k P gnge) 1:99

0.5 8% T TIOn T O Pk L f0. 0

67:1 9.8 8.3 94 DMAPA ' 30.0 10.0

-3 0. The resufts of these tests@ep repgaPd\below in Table §0n terms of % oxygen remdvgd.(Jhe initial

-9 oxygen gavels grezrepc:rted as nmpﬂlion {ppb). Tenggra@.lre control was more piecf'fe due t0

: 40 impro experimental appar ; . )

199 % TRYPYS TRETY Y MOPA3 1 15 10. 0 |

.67:1 9.4 8.0 - 96 25 MOP Final Anifial 0, %0, 10.0

: 51,.) 8. ﬁiu—Amn& &mbmed wuttﬂﬁ/di’dﬁlﬂﬁone _ pi3. O {ppb) réfioved

Z 9@ “ 18'_0 (Im;ethan LTK 103 o 500 70 ]

: ' l{iso propa ' 1 75

1 - 9.4 Etf%le diamine HWDA - 193 0 500 2 90

o1 9.2 98 30 MOPA 30.0 30.0

1 ' 9. b add‘ﬁorg to thesegges\)@Adata were otm]n@ for monoisopropagglaine and

-1 50 mgh ypropylamine under a rent set of exp ental conditions For thes exeenments _

: 99 _ vngac’ueous %r:‘gﬂfeed solutlggs T’%’Pr ]Oﬁ nyjﬁ)wn 0 l’lh‘lg ﬁglrne %(penmen dl conditions

err] D net hyl am nopropyl-,-g,m,épg;u,gerr]Mgm@qupropyl am ne - -

Pressure =3—05 psig (20.7—34.5 k Pa gauge)
56 - Reaction time =240+10seconds

Feedwater dosage =6.7 ppm hydroquinone/6.7 ppm mu-amine

. The results al:e reported in Table 10 below, also in terms of % oxygen removal.

80 ) . o * TABLE 10. :
. : " Final . Initial O, % 0,
mu-Amine combined with hydroquinone pH - ~ {ppm) removed
Monoisopropanolamine 97 © 15 ' 98

65 Methoxypropylamine - 9.7 1.0 99
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anple 10 As already noted, one benefit of conmbining a nu-amine with

dr oqui none is that the solubility of 40 the latter conmpound in S
creased. It~ has also been noted thaly gagt Egh benefit relates to |eased
ygen scavenger activity of the hydroquino A series of additi 'tests
ve _been coExdelBe?d usr ng the procedure reported in the precedin xanpl e,
denonstrate | ring tae r i%ﬁﬁt ¢ (de q"H@rétira géé @?Vﬁr wlgreyal Q:"menh%?s‘ét?f'gtmg :
sts. poss ST L RIS Y S s A L
[e Prevent R axygin formaPic THESEIRE sOISh QEHELRARENSGRI K Eushtod I tEHHS Reous. The
ueous sol udsedkisdlytiohs weterdath 10 gidins thlab The@sbgesateé fot Hr\ea:aut\eetv&r@s:fpnhe paiid thel

| ow i n Tabyasagezatesfof themyu- mzsgfg@&ﬂmrab%\?édo 2houtIR0OnpoY Bhe. testhwerne ggndycted
re conduct®f e"émpéﬁf“"fgﬁ) re [err] The dosage rates for

30 T

(@)

hyldr oqui ngpe ranged from about 9 ppmto ¥@Lppin while the dosage rate for
t nu- ani ne (et hoxyguneg@yration ne) Coreagestiod rom O ppm to about 56 ppm 3fo,
TABLE 12 Concentrati onmU-ammeConcehYdfwinem mu- aYMeight ratio hyhitieui monwed
Injtial Final . Initw% J)err] (W%‘L) r] (*‘Wt’l“"‘ °5%]ue(fﬁ]‘§ (02 {vvt ay/60
aqueous) ,, —pHTe 4™ (S rendved 85 pgm’  seconds
6. DEAB! 5 1%6 9 f0.0 6.8411.0 96 84 96.0
8.4 8. éDEﬁE 8. B0.0 78}8380 ‘1l:3 gg) 8.3 328 1
gg - 8. [% €20 3%% 0 ' 1.@ : 31':3)9‘gg 5 105 8E§ ssg g
g aﬁ 1.5 ?8, 6.67;%; o8 B85 %"
741 60 DMAPA 30.0 118lo 1:38. 2 9.8 8. 185 9§. 8
9\1.0 DMAPA 1.90.0 1@01 a9 108. 8 8.2 - 980
6. DMAPA 1.0 99.0 8. 40 9. 0199 8083 8.2 180

Thiese result seen t d-®enonstr at ¥Phat the i on ot9° - g ne to28
“hy roqur noﬁe MGSA eases 654 he oxygen1% avengi ng £14.y cacy %f-, hegdatter gg
conpound. Thaevwopie of digtew! ved oxygemor enpval  ingr eases 15 g 044 124
With increasiM@P®H The @0 ne was folsd t o prevehl decrea@e‘e i i7.®H whi A

nof mur when g qui none23& used al of@Q Exanple se; of 98
. 3 1 I9 98
experi nent conductfth t o denpbnsjggte vario concent o

hyfdr oqui none mépA&i nabl e ¢d.¢ hout preci pot ati on orq.pgmconpl efoey soIgr%r I ty.ggThe
mut am ne used was net hoxypropyl amne; and in all cases, it was added in an
ampunt equal ‘Qleﬁhmramoqﬂﬂanphe hydr oqui none. (|. ., 11

hyHr oqui noﬁeliﬁ'é‘ﬁ Rg 'E'J'“BﬁM amidhe sol utions in denineralized water). The
foj]low ng 25 gramg uﬂrons wer e prepared and sealed in glass bottles

(cpnponent s Eidprdion order of additi on) 10 W. % - : W. %
Sofution #  hydisaijsadyonted, one hwtefiol yon amuamine withWydroddinené ie that the solubility of
50 - 40 the latter ogmpound in water is mcreased I? § also been noted thap another benefit relates,
40 increased (%% scavenger activity ydroquinone. A series dltlonal tests have been
o conduct the procedure reporte the preceding example, to ate this second benefj nL _
401 4 (increaséd’ oxygen uptake). In these tests, possible benefits resulting creased hydroquino
15} solubility we?egpra\ﬂented by'Ehmﬁuﬁrfg hytiogQuiiSoneabrcept ramedbmw its Sdiuikﬁ sofubtiity -

th }g hour ¥, limKeh7%chhe vesultanf thesnts @teeaocrteﬁ belgw ifchable 1@{in 1 ep gpmoved at
anglor | nconfi BN A T S oSl ke, %?p%'%ﬁf"tafi% Y e
di $sol uti on. ( ,Q.Jged) rorH ruj t yq, serve '
sollutions #2 through #5 The sol utrons were al ovved to stand |n t he seal ed
gl ass bottfes for 3 days at anbient tenp@ABlEutZ [err] i.e. [err] for 3 days
at j[err] and forc°6°‘¥fH T'!P"at [ er “ce“tﬁf@“ sul ts fter stloragi under .}gach
of [these tenper gt/ |t|on ‘ﬁentrcdﬁ"t'io thgp% obt Z@ af t efroved
r efpoval fromthe hrpp mrrq tpr nrpnaratrnn i —only solution
#1|cont ai nesd undi ssol ved hydr.oqui rmore There WE e No Bsgns of 8ol or chahges '
or precipitate fornk®ion in any ofé@he other &d utiork4 Accor@ngly, g
cofpcl uded that, wit °respect to f 8ru| ation’ sgaébr I|ty98mder s Ied sto a
foj 12 days at varigygs tenperaturegg it is pogd ble tg)gproducgaa st abl 94
hyqrazi ne-éa ee aquegus sol ution of1.6 30 to 1 sixture @f hydrogsgi none and
mefhoxypr opyl ani ne t8ntai ni ng actil@ concentr &’ ons dd5up to 88out 40%10
hyqr oqui none with 48% et hoxypr opyl‘@ni ne.. Wi B it me§%be pos®Pble to 17

pr__e pare formul at 'h%@esresults are seen to demonstrate that the addition of mu-amine to hydroquinone increases
f 65 the oxygen scavenging efficacy of the latter compound. The rate of dissolved oxygen removal increases
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'_th hlgher concentrati ons, the practical advantages of using such
o6ncentrated solutions are not readily apparent. During a stabi '
f hydroqw none and net hoxypropyl ani ne, no precipitation was gbse
uring 6 weeks of seal ed storage at 9594?,1 ient and [err]. d/a 10%
ydRequi NoRgh A%k VREAHATHE Qe QYR GEIHdSE PYEBR T acioBITR &S bit WhRkn RINRESEEA When
1 0ss of onlhydraduinshe 3osslalonbiser ved i n room t enperat ure oxygen scavengl ng
tests This snmal | Ioss |n efflcacy was deenmed wel |l within acceptable

linmts. And:{‘m f g olg)erfnotrmedtg det er nj.ne tfhe i ni num
auant i bl S T iR e N e
sol ution V\Aahchthtallt B&ses, Ot N4 leHeQ inParE @miBliAt alko Ithle OSFPIhe I?ydffhﬁﬁ
Fifty (50) hwrmooé/nemkvntn‘pvmmmekojhﬁmmmm auiedmmerw\ﬂieefolmmmasaﬁam eorgloa§s
bottl es, savreerepaief pndagealgd dmolasssheities lcomppnengsolistadiin Srdef/of addition): %
% Dem ner“’al i zed 45 . Q&UJ{J on # hWréun' none
8m5t gmz(ypr opyl am nSolutlon# Bhnorle methoxypropyle]rn Re Wt % water 0.5
10 l1 5 50 - 88. 5580 0 4
10 5 2§o go 88 04 20 0
2.5 287.5 6 28 39 4§.0 |
87.0 7 150 3 5 15 6.5 8
10 These were r.t 22 e Xi.n ed for
#1 thr ou@‘he#éeres?ufﬁai&;ﬁmr.ap955&3&@0%5%%4 ik Gonh Jﬁlx"‘ Dpahand e
d%_/ of sealssslutohoNAG@cipitation Bt EHilssdhRAMQErddUioRe vJ%Qo A8 GSsonbis ﬁ\%u\é
of the solTUweisdntans Metecallod tatand infthessaled glassbottiag for aﬂay{sefsn]ubnerﬁmlmpbtaﬁms

#1 thr oughgg':ékrmﬁpﬁé‘u f#‘!ﬂvaQS’ﬁ {457C) g thnulg davser %@%ﬂ (59°GMi' hp gespits aﬂeast rage
were obser Breeg -

ghad h e St
Of hydr oqui nOW&:c ingly GOw8sHEon Iudﬁﬂ&ha&ﬁﬁlﬁ pe6tAB EbrinMlatidnutdb |I| tyaunderdke Qﬂ§t6raé’é for
anbient te rrﬁe'm@tam rariousitethperituresdt ie persiblerte prdduce alserblar hvdnazmqairetaaumk sdibition by

Accor di ngi )';’01 mype 'B/Sfﬁer' ng wa thoxyp prlm@ ctivg copggpmations efcintte ahoubn
in the quigane '°pv Rile Pl e g "%%
results of &%&'ﬁezj uﬁég th 1 dg?vg}t FFC é&tg %?%% 5? f(I’?O%
HQ 2% MOPA i n Dunieg ﬁetadﬂintseﬁy sﬁﬂwﬂ&mmﬁneand\meﬁbﬂgrobﬂaﬁliaé .no pleeipitatipfl @as observed
scavengess 8¢} o§| \/%@F'ed fstaflage oatt ﬁ%°Fst46Glag@b§ettan@)n12@fF Mﬂ?ctlelémgaa ot0%
sfter {he Tl O e e I e
t enper at ur gef i TS e B P'ﬁ@m'? o5 10 of 3°y Vgﬁf gyme
respectively. ATbmef eeubft apamentseweret @eromdtter dﬂierﬁfne (o5 11% gﬂﬁlmﬁﬁn&@hﬂ?d:zf iMorAE
f eedwat ejp hedessary tarpeepafet anraqBedus 4 Q¥rhydroquinioABlselutidd wWigRHEE Symbiidinof preclpltaté.ﬁ%
HQ 2% Amftqnple ﬁ Src;?a t»fty (60) grams of each of the following solutions werelqyqugag in glass
I8 aepe

I bs. /hr .. d op peyakef for o hours: (3629 kg/ hr.) Feedwat er
do%\{ % 0.2 ppm as.g¢tQ O BeminBrafiad HQ 0. 1
- s MgPA solﬁtibnpepm ab/dhﬁmﬁodéeedvmétensxyﬁrenswe]mmm presenweteof HO' MOPA
0.6 pp'b t5—Feedwater—02—tr—absence—of—HO-VEPA

16 ppb ' 19 0 ppb E}%gnpl e 13 Expe? ments were co rV;\gct ed to
denonstrate the i ncr;ease i N agygous hydr oqui pgne sol'ubility ggls fected

t hrough ghe additiondof ‘mu-am nes. Methoxyprepyl an ne (NL’PA)ao

di et hyl am noet hanol 20 ( DEAE) afd di net hyl anﬂ-ﬁopropyl am ne @DIMAPA) were the
mu- ami nes used int follow n °procedure 8305 grans of de eral i zed
water. and 6.3 grans of hydr oqur]gone wer e add é to each of tigg@e beakers on

g??pstea(:ﬁ&rs] L;Js :Apf@gn'ﬁ( gq% go? tlo:%sqf é}'Eh(?cosul'lll éﬁ ﬁrﬁ%«r“t OnF (Sza%luéjﬁl réj} (g:um%ng\%tt'ter 3
M

tions. After
Di ssol ut i on2tdaysess sbaled s«a}algé laD BE° F{4° C) golutiR 3hrw§r6#2 %xhrb‘i d fo fr&dﬁu £S,
respectivek stal?hfvhsle meshﬂme&jwwn Obehrveefoa u;cms#h yierownh 48 8fter Sdrysibdfi sealed stbrage 25
concent r lﬁ’%"‘?ﬂé ( ¢ semplete dissqlytion of hydmsuingpe. The

aqueous Eo;gﬂs rﬁﬂﬂt ﬁﬁﬁ sﬁn{i hours at a b t temperature, and all were observed to retain

Accordlnglv |t was concluded that the lowest practical MOPA concentratlon in the mixture is 2%.

Example 12 '
65 Below in Table 13 are reported the results of tests conducted with 10% HQ/S% MOPA and with
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;is ca. 7% so that solutions #1, #2, and #3 are seen to be very/&haqse
‘urati on wi.t*h respect to hydroqui none. 3.7 grans of hydroqui non e
to.each of the near-saturated Sophig44 rﬁz@nd stirred for 46 m nINESZFO
ensupe total saturation. After stirring, each of the three solutions was

obsejved to é@%t‘@/?% %'dlté%f@FﬁlY\?defﬁ 'tb 4 workiag brrllve Thﬂomem@svmmommﬁps

tﬁé We ik Q%‘ f%}gfﬁ?c tﬁ’(:e; ure &?ﬁ P%ggh {a g’: i '”t'%z%i e%ﬂagfgtank

ired te e-‘e tRveht. dl ssol ution vvere recorded and converted to wei ghts via
ity. The addition of 1.7 grans MOPA, 2. 4£rams DEAE, and 1.7 grans

A to saturated sol utions #1, #2, andTABLE %ﬁg&g%%&% nﬁ%{:@z%ﬁ?d |n-

ating the_aqueous hydroqui none solubllltv
9. 9% nsiAmaskd:tional test, the sol ubil idyomibs Ay dr oqwgl,g@@bg)ﬂg) in
MOPA was deternined. The MOPA was added dasgsugie) t 0 10. Q36RBN.Df

.oqw none Feadwiater dége: HQ di ssol ved. Thi s rle@lppledst 5 gra%pgfhaMﬁPA whi ch

ti t 11 &1 PapaeMaPfs 1. 084 EOATEPEA
whi ch i's u,geﬂ%%@!@ @’esg"%eﬁ*b‘%ﬂ"é’?ﬁﬁﬁt of o§§§§p in an oxyg lﬁl;ont ai ni (rjlg

aqyeous nedi um char acterl sed in that said conposition conpri 'ses a sol ution
of [hydroqui néxegnptent3 mu- anmi ne, said corrp05| tion bei ng hydrazi ne-free, said

mu- ami ne bei n sEéPetm mg iﬁ etCﬁedUF@ﬁlth-rn a;i'he ztsre ague ahverwmom solybijlity

Tk s e

deri neral i ze
t he contents b@ﬁke’ﬁé’lan |nidgnétier stiodig prates)(The rEsuRi @I’sahht)hsv(béﬂ Z2 nagngB) werel stifrbe ntil
| f e am ne cpsxpatesd)‘asomlorsbﬁ hydwntindne ined. dissglotiant tinges fomgolutibise# Wwat2e and #3
attlai ned. 50 Y&fe §3 §9 Efeﬁt’ "%\f 'ﬂ'ﬁes kel in three aguepphyien @%as'uwé ith
T L AT L
Stiir the conttgrp,§,° or t ree mnutes pr c pltatlonvm the
jar{ occurs, t hen3 memfmedrqumé wareldddeaiito Bach of the mearfsamfaltqdlsblatmsfaod marted €on 46
wi tlhi n the j amingtgs m;dernttotaltﬂqwr%m -ridtenstiringsoeash lof yleblereesqlmwawaﬁeobswqdmwed
tostep 5. 3"55*"@? yes: V‘@.@%H' VG, bete andoiabh vgreqocmﬁ; k8o SENEN B 6% s
Step 6: Af t el fvr IV til ?ﬁél.l o@srsolmaromlﬁong fi% ‘sol dvblias df s?equured to
and/ or insol & dIRGRtsE Wl Scdidbdt 4h@ donhverted td alemhts(WHOBen8iy. hy addition of 1.7 grams
di gcol our at i OWORA, 2t4f1gara 8 PEAE, aad tl @rgrimd DMAPA tnsatwated $olugtions #8S. e#a.lbmte#imssectwelv
clilngs to fsnéeauhe‘brnu mg thneq%bwsb ?ﬂ“% bMev T mﬁaefoa@g% 98 9
@ ol

it el R SR IR Sl

7: |Renove a 1 0 rri allquot fromthe filtration flask or receiver (i.e.
al ilquot of 4a K¥aifrsr ner jar contents) with a syringe. Step 8: Inject the

contents of the i e Lnto the ro rpte erature ox n scaye
f oxygen—contammg
appar at us, Qaréo éf gggsh:é'@% ﬁﬁ %ﬁgﬁﬁb‘ droguinone and mu-

f
th%ee HECKEd al cBrB ithoh { |n§h e ( sa(m(bﬁgféfhl emg seféﬁt@(ﬁ) offovidly test:

el @ctf ode which contains air- saturat ed, demi neral i zed wat er and suf fi ci ent
sodi um 13 Qern 14Tl 2 45400k H%%ﬁ/amm Which pan lecenyippecwit 9@%*6?%8%%@@“

: b 3
boiler The eyl SO T R LSl e SRS
of ,the deaerat Orgg Fu eo,ap%ca;gsbl OP wgﬂrli cafl eed t
The deaer aso I‘Sté;ﬁ&‘p’@l‘tﬁé ¢bhtenBI0H the (8 Setar the WRINE hjhicb tmredgray mixpd wigh {ha @ua?er 34d 50.0
kPa gauge), resmwt'?f obhydrogiinener esul ts are re orted I n terms of ox
K/&gfa\al ne(]j_ol%)nHé,%4f %d%i%:;’%%ﬁg%ﬁlaémﬂt F%agg formatlon wnmlgn ﬁ\e jaris ev:den t(;:ﬂ amin g%
ed t

recipi
st
10,/000 | bskdrstep 5: Sead tH2Gi@r IrQISJt'h Mgo%és'iﬁﬁr Q/Z‘Fi minutes. (3629 kg/ hr.)
Fegdwat er dossep 6: After stirring, fiiter paper via suction. If aGo@-fijigabl@sndidQinsoluble mals Bmpipsiomthe

HQJ0. 1 ppm as M%A:paper (ootomermﬁ'méoumofn%m@ ergerraﬁ n, P’n‘f insplihteanass clings to

ntetigr of the j en the a h| red

HQJ MOPA e filter paper, the ami #n gn%‘g( QZ th'] %n g‘n Id be
HQI MOPA 4 98 ps[s) perlrrenswere

cofiducted to sigmnwcﬁée t.h el eRubERGS theﬁ'lt%lidetﬂalék dnyd:éioerum@neucﬁ:e{ oftthé fokrifer jar

contents) with a syringe.

Step 8: Inject the contents of the syringe into the room temperature oxygen scavenger apparatus, the

test apparatus basically consisting of a 1 liter, three-necked flask fitted with a dissolved oxygen

65 probe and a pH electrode which contains air-saturated, demineralized water and sufficient sodium

13

m@:w&j el
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ed through the addition of nu-am nes. Methoxypropylam ne (MOPA);
L7l am noet hanol- 20 (DEAE) and di met hyl am nopropyl am ne (DVAPA) we
affi hes used in the fol |l ow ng procedure 89.5 grans of dem neraliz
- and +6. 3 granms of hydroqui none wo@44dk24 to each of three beak
| C stifdod RE/2PY ADPR in thD RecbiRStel b0l of @ \hbdbRild Fhe ditdgen 30ertEd) colfpbSitions
sti rfred unt ivere esdpb efiecststsgeseabtitin of the @lbadratoH s Lithe alRophate da ttoahmedaem-cal feed tank.
ol ut i on The gieaerdtontemprratuie@nd prgdsuresigare 2307 FAB ORBYramd 336 dsiy (2Q/76-3315 kPiargadges
ectivel yespfm g'VrB@dF%aarerre&%F%@ 18 FRACRS GXYORT BONGRIRACHIB Hhe fessvater Befareand piteps
entrat] oNerer 6. 6% (by wei ght). The accepted literature val ue for

ous hydroqui none solubility at 25C imete.13% so that. solutions #1, #2,
#3 are seen to be very cl ose to saturat |1O%HW59hMDEApect10%®IO/2%MOPA

~hydyr oqui non 3 rans of Nydrogui mone Wwer {0 each
nedr - satur’%tt%‘ﬁa"%lgf’%tlons and stirred for 46qfﬂ%§§ é e ensﬁrbéo Z%a
safjurati on. Rb&dterdosd:r i Ng, each of the threa aons wag

cotai n 30 undi ssol ved hydroqui none. The rruoamprreaswltam DEAEppa:radlvluVAPA
welle added oﬁeewtsfé)zt'bpfs%htﬁtquﬁé‘ﬂ% #2 and 9fppby espectlvepyippﬁntll t he

undii ssol védl TRearaERinraense AtHYNOEAs ol ution.Y9BP unes of muZ8APRes required
tojeffect diggqpetizon were recorded and converted to weights via density.
The addition of EdperdmgritaWRrd\Edidyuctell tb dpimiBiraldthe, indddde In Fqugousniydiotlifie tsBlubility
sat ur at ed sodfigttedrtbrotidh tig addigipd of3muraminsec Methe* ropﬂanmedmot’ebl dmhw;dnemha

i R B S

~depef mi ned FrioRYWEE€ attdin .Qsoﬁ.t.arrrﬁmeé fohyaﬁmywoms m
HQ di ss O{Mdtadm Thiasd 2 qumutasd'eéaactﬂiegr'lallsﬁaw&ed\?mem“ﬂus YedraunohdGotutionddiih
weilght  r at2s ocancentations of 6:6% By walghti| Tap aecented nte@bwgwetfpmuwwﬁ bydreayingaegolybility
fof reduci nga"t S‘E)Thatﬁ%g’r? *h #ana'tﬁii?g‘*é%see HRBRVEY FlPsa R FRYFEON K grRect

characteri seff I ’3"55{5 Py o ARBHRS hrd el RIBAEH SR raS kit Solond WHd s@Rd 1H0fe
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