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density of the pad. The density, or saturation density, Is the density of
the pad, calculated on a dry fiber basis when the pad Is fully saturated
with fluid. Wien fibers are forned Into an absorbent core having 3 dry
density greater than the eqU|I|br|uFPv9e?520°@H§ty, upon wetting to
saturation, the core WI |1 expand to the 50 equi libriumwet density. Pads

made fromt r
den5|t|es bhett nws ggaatgss RAY Jd A hm% 3’% ged
fluffed fibg ?’H Frﬁe ﬁg,;@aﬁ,g w? e conpresse
density hi gher t han t e equil brlumwet den5|ty, to forma thin pad V\/nlch
upon wetting, wll expand, thereby | ncreasi ng absorbent capacity, to a
degree significantly greater than ?F)%‘v pefl-0dr ijﬁent ional fibers. 65

The | evel s of crosslinking agent LS zed p’?o e the desired | evels of
water retention value for the fibers of the present Invention |lie between
0.75 nole %and 2.0 nole % of the preferred crosslinking agents reacted
with thersf ivimeres, cal cul ated on a cel |l ul ose anhydrogl ucose nol ar basis. Mre
preferably, b#tweetwdghOsttizmme@ntiugsbibersd nost preferably between 1.2% and

1. 6% of the pPef dymweightof the §bandk iamy agents reuct ed EP 0 262 650 Bl with
the fibers, cWRgalweightiof@bsorbed whteni| ose anhydr ogl ucose nol ar basis, Is
utilized. EXPERI MENTAL PROCEDURES 5 Transport Absorbency Method The

fol | owi n¥ riieqadue Gt Deteanining lsporapylfigobol Aetentioh Maluenor t | ndex of absor bent

structures made fromthe fibers tested in the Exa A 350 nm by 356 mm
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measured. A tube extends from e buret to the oritfice of the bottom
plates, such that fluid in the tube cont actyspjhe bottom surface of the
absorbent structure. The fluid id1urdR¥sh % A@0structure at about zero

hydrostatic head. Once wicking Is initiated, Q tiner is started. The vol ume
of liquisd absorbed is read fromthe buret for periodic tinme intervals. The
sl ope of alwewbed fluid volume versus the square root of tinme Is calcul ated
by regressi orWannbtysight of Flaicentifigegéibers referred to as the transport | ndex.
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a software controlled m croscope, video canera, video nonitor, and
conputer. The software 45 utilized was t&e sane as that described In the
Twi st Count | mage Anal ysis Method section above. Figure 3



shows a curled fiber 10 enconpassed by rectangle A-B-C- D having a maxi num
projected length [err] Once [err] and [err] are obtained, the curl factor
for each Individual fiber Is calculated according to Equation (1) shown
earlier. The curl factor for eackP O282B8OB1 fiber Is calculated for at

| east 250 individual fibers and then averaged to determ ne the average curl
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foll ovm Débd Po06r@ @Y it 368 pbekild uséd Bhrdugholietheprodedsre.dr i p capaci ty of absor bent
cores. Drip capacity was utilized as a conbi ned neasure of absorbent

capaci t Proasidreas Détbrmining Loval ©f FafméideRyde Readed Wikh Cellulosie Filisn™ X 100nmm absor bent
pad weighing 7.5 g 1s placed on a screen nesh.” Synthetic urine Is applied

t 0 the cerThesamd pobeueasedi datenaivecgluthralfehytld mactdthwithf deliuipse fwag ysadHe déterminei ne

| s |s hmbaidbhydecrencteti avith celigloseciexoppt @ alibiationrautve wes daveioped speifically for formaidebydeot t om
or si desthef therhgluteraldehydthend e fibecsamples wore jextractad with tANHSEy for freo (@) 'PF’él‘chS I n
nass of 'aﬂh:@ad”@riw HG) fernenes(ih deus a0 €0 Onlitang HRLE; sk gyas qbgsrvedfor, the

ur i nee dfopmakiehvdesrontaiging,gloeotesm Phate: fi bers. bone dry basis. 45 Procedure For
Det er m ni ng V‘ét Conpressibility The follow ng procedure was utilized to

det er ni AMpe! corrpreSS| bili ty of absorbent structures. Wet conpressibility

was utili S esi st t o _we | ur al
regy ¢ -’.@%ﬁ?d W Rl fegh B et ok BITR LG Sofiuing Brboedi iy
For each sample, a quantity of never dried, southern softwood kraft (SSK) pulp was provided. The fibers
had a moisture content of 62.4% (equivalent to 37.6% consistency). A slurry was formed by adding the
fibers to a solution containing a selected amount of 50% aqueous solution of glutaraidehyde, 30% (based
upon the weight of the glutaraldehyde) zinc nitrate hexahydrate, demineralized water and a sufficient
s0 amount of 1N HCi to decrease the slurry pH to 3.7. The fibers were soaked in the siurry for a period of 20
minutes and then dewatered to a fiber consistency of 34% to 35% by centrifuging. Next, the dewatered
fibers . were air dried to a fiber consistency of 55% to 56% with a blow through dryer utilizing ambient
temperature alr. The air dried fibers were defibrated utilizing a three-stage fluffing device as described in
U.S. Patent 3,087,068. The defibrated fibers were placed in trays and cured at 145" C in an essentially
56 static drying oven for a period of 45 minutes. Crosslinking was completed during the perlod in the oven.
The crosslinked, individualized fibers were placed on a mesh screen and washod with 20° C water, soaked
at 1% consistency for one (1) hour in 60° C water, screened, washed with 20° C water for a second time,
centrifuged to 60% fiber consistency, defibrated In a three stage fiuffer as previously described, and dried
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A 100 mm by 100 mm square pad weighing 77.5 g Is prepared, Its thickness
nmeasured and density cal culated. The pad |Is | oaded with synthetic urine to
ten times its dry weight or to Its rati poi nt, whichever is less. A
70.31[err]. conpressional load Is apgﬁbgﬁgﬁgggﬂe pad. After a 60 second
equi libration period, the thickness of the pad Is neasured. The
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Is then reduced to 70 err and the | ckness ['s aga| n rreasured after
a 60 secongxiep il | bratlon period. The den5|t|es are calculated for the pad
at the ogigrmal—70.31kg/[err] load, the 773.38kg[err] load and the second
70. 31kg/ [ er r ] b @ithod Béstiied &OU.190 Paent 40383l G Ex@inplb 2/ TH08!Wab duidlanddily Sobvddl A 4%
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vol unes f oformaldebyrdepyiththe fibiecs| ocprured. e §bers weye washied &t reutialityawith rwatep Sir siechand then
wet conpr efognheshinta ratisabenhistuctung at dasiredcdansitigs. Thet Ehersi hag 3.5Tnele S0 fir4idahydecreacted
bet ween 70thsrerig] esiqujatedion azgliulded grhydrogldcopemelerbasey Thetesuits aerdiscussed irsEample Vil
conpari g wet resilience of absorbent pads. A snaller difference between
70. 31kg/ [ eE¥¥mPd d vol une and 70.31kg/[err] rebound void vol ume, Indicates

hi gher wet resilience., A so, the difference In call er b tvveen tqe dry ad
and the satura? ¢ '| in d"sgif 3 ?fsvv&é"'f
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deri vat i vefibersipulhsheetder rsedindhe golytien ferden mipytes. draiqed, sndstheroyghly ringed, fisst e
- Col umm: 'WthiBt watercpSsE0] Gpangthen wishicald twater. (The Bl oeater i§ayeezagfiomcng; Nested hersongs
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known Ieve'l:.xa a gl ut ar al dehyde between 0 ppm and 25 ppm The chl orof orm
phase f |ber sanpl e was anal yzed by HPLC, the peak height neasured,

nd th rresp .
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fiber sa £94d ,,l @ S) o provi de glut aral ehyde content “on
a fiber 30 vvel ght ba5| s. Two g ut ar al dehyde peaks were present for each of
the HPLgG chempgivpgrans. Either peak may be used, so long as that same peak
| s used throughout the procedure. Procedure For Determ ning Level O
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f or mal dehytitfing. Jhe pargosaiof the drehdasddadsying mioc fiuffiag wad folpredicecaiowerrtwist lewebfiber. The
devel oped requitscaré diseussey irf ®ampleiVitle| dehyde rat her than gl ut aral dehyde and the
fi ber sanples were extracted with 1 2N [err] for two (2) hours at 90 C
rather thexample Ml 1. ON HCI for one (1) hour at [err]. Only one HPLC peak was
observed for the 40 fornal dehyde-contai ni ng chl or of or m phase. Exanpl e |
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had a noi sture content of 62.4% (equivalent to 37.6% consistency). A slurry
was fornmed by adding the fibers to a solution containing a selected anpunt
of 50% aqueous sol ution of glutaral dehyde, 30% (based upon the wei ght of

t he gl utarai dehyde) zinc nitrate BREBMOBE, denineralized water and a
sufficient so amount of 1 N HCl to decrease the slurry pHto 3.7. The
fibers- Were soaked In the slurry for a period of 20 m nutes and then

dewat er eePBeI i her consi stency of 34%to 35% by centrifuging. Next, the
dewat ered tj bers |r dr | ed a er c nsi s of . 55% 6% th a
bIowthro V\eqtl’Px“ a ﬁ coh'iﬂ 14 O”td"r‘?'e ers
wer e o T dJ‘L’Z ﬁ‘sm%%
atg wer e p ac rays an cured

t [err]ln BN essentlael ea? sttlc ry| ng oven for a perlod of 45

m nutes. Crosslinking was conpl et ed ri ng the period In the oven. The
crosslinked, |ndividualized fibers ] ced on .a nmesh screen and washed
with g0 C water, soaked at 1% consi stency for one (1) hour in [err] water,
screened, vs‘?lh 20.C, ter VL}%{ ai econd t| centr #{Jged Lo 60%
fiber consi**@R\& d Vol i Fis stagg¥ Ter asA®¥evi off y
described, and dried (inbdes/mad) 0 AnddesHamBl t 0 Eggteretion (%) a stgd) c drying
oven at 105 C Tor four (4) hours.” @ utaral dehyde Teact ed Was calTUrated on
a drysfiber cellul ose anhydroglucose basis to be 1.41 nole % The results
are discussed in ExarrpIGeSVI 1. Exanp$d 11 5 The.83et hod desgk i bed I U. S
Patent 4,035;347 in Exg nple 2, Test ?g/vas subst ially f owed 4A 4% pul p
slurry of never-drled 8K fibers was Prepared and then deh drated‘ by

washi ng withlbketone. ¥hé acetone wad# ng treatdfdnt was col®duct ed2for four
conse¥utive ppsses with giltering afggr each wagfs. The dehyydr at eckgf i bers
were air dr| d to 50% copsi stency and then dried unrestrained In an air-lay
pad maker before sog ng the fib d for fived§inutes i Bfa 50 @2sol ution
cont ai ni ng 9!18 wt. % 4cptone, 0.9 v3.0 % hydrogeg chloride? 0.8 wg %

for mal dehydevwan .5 \fg/t % wat er, r| ng which tinme cross]inking of the

f or maf® dehyde ththe i'l)ers occurrett® The fib were wa d todeutrality
with water, a|r drled and then formed into absorbent structures at desired

densi ti es. ﬁ.ﬁm B& P \ﬂgJe?a ¥f four 1R -Sni}"afr- YMJbDorbent
cal cul atpﬁﬁs fﬁﬁ«b@? nhlﬁé%%?o wBr')E rﬁl&ﬁr"%ﬁdd’%%n Eo 6.‘@20
di SCURS Egfferts pressibfit Eved Wiblairda fbr 0l é@tm 2 it phssdmns

Pat ent M%&k&m@«e , 0.40l g/dﬁ%uﬁtotzewt | the frédksuieRportad E%vmﬁm&tuﬂncy
pul p sl whaw. of never dri ed SSK fibers was prepared. The pH was adjusted to

pH 4 by addition 20 of sulfuric acid. Based upon the dry wei ght of the
fibers, 15% of urea fornal dehyde resin (Casco Resin PR- 335, Bordon
Chemimal Division of Bordon, Inc., Colunbus, Chio) was added while the
slurry was mldly agitated. The pH of the slurry was continually adjusted
to maintain a 4.0-4.5 pHlevel for 4.7 mnutes. The fibers were then
steeped for an additional two mnutes, drained, centrifuged to 37% fi ber
consi stency, nechanically fluffed with a three-stage fluffing device as
descrfbed In U S. Patent 3,987,968, and oven dried 25 for two hours at 122
C. The dried, cured product was made Into absorbent structures at desired
densities. The fibers had 4.5 nole % urea fornmal dehyde resin reacted
therewith, calculated on a urea nolar percentage basis of cellul ose
anhydrogl ucose nol ecul ar units. The results are discussed In Exanple VIII.
Exampl’'e 1V 30 The nethod of U. S. Patent 3,241,553, Exanple | was
substantially followed. A solution containing 34.0 wt. % fornal dehyde, 7.9
wt. %sulfuric acid, and 58.1 vt % water was prepared and heated to 80 C
SSK fibers In pulp sheet formwere Imersed in the solution for ten

m nutgs, drained. and thoroughly rinsed, first with hot water (45-50 C) and .
then with cold water. The pH of water squeezed fromthe washed fi bers was
35 7.1. The washed fibers were disintegrated with agitation at 2 wt. %
fiber consistency In cold water and then air dried. The fibers had 10.5
nmol e % f or mal dehyde reacted therewith, cal culated on a cellul ose an-
hydr ol ucose nol ar basis. The results are discussed In Exanple VIII.
Exanpl e V 40 The same process as described In Exanple | was foll owed,

except that the |evel of glutaral dehyde crosslinking agent was suff|C|entIy
Increased to provide 4.4 nole % gl utaral dehyde reacted with the fiber.
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The results are discussed In Exanple Vill. 45 Exanple VI The sane process
as described In Exanple | was foll owed, except that the |evel of

gl ut aral dehyde reacted with the fibers was 1.36 nole % and the fibers were
dried to 81 wt. %fiber consistencyER?#8%880PY | uffing. The purpose of the
increased drying prior to fluffing was to produce a | ower tw st |evel

fiber. The 50 results are discussed in Exanple VIII. Exanple VII The sane
process as described-In Exanple | was followed, except that the | evel of

gl ut ar al dehyde 55 reacted with the flﬂ&‘.&ﬁas 1.25 nole % and the fibers
were dried to 91 wt. % fiber consistency prior to fluffing. The rasulting

fibers had a fiber twist |evel |ower_than that of .Examl oo T, resul ts
are di scussetxamplexadsie Oappeityis Dq:_qsq‘? 252 gsbcgp@am\{é% ﬁ%\/fﬁe
fi bers and absorbentd_s_ta_rr(ﬁptlr_esrof E%ﬂiaf | thr@)gh VI We)e testdd)and
anal yzed. Th&—WETr an Yy TW St counts, dry curl Index, water retention
val ue, and | sopropyl al cohol retention values were neasured for 5 the
fibers qf each lexanple, NfA accordanceé.dth the ¥&@hods déskribed Babt he

Experi nent al hods sec}j,on of this qiygcl osur he resylg s are rgegorded
! 'VAlO Exaipl e ¢ Dryetlzvhjst rs a8

bel ow I n Tabl e 1°. Tabl e Vet Tw st

Dry Curl III ARV N/A VRV [err]0.10 (h8des/ m#.1 (Bolles/ mm)
Fact or 1) (:) 15 1 . 5.8 6.5 1

. 63 16 I"(24 VAT 0.10 4 fo.8 3.9

.59 V33 N/AMa 111 0.10 3 4 10.2 7.0 2 6.7

b6(7) vxlg5 N/A52 20 0.10V - Vn.s 1.!3.34 . 8.1

3.7 VIL 35 N/A 27 0.10 35y 11.0 1.7 1.9

3.0 20 . 60 27 38 25 VI | 2.7
1.8 .42 24 39 Thg, f,i bers pfy, Exanpl I

t hrough VI wer & made 1 nl&% our 1 nch tﬂfzpour I ncﬁ)'rzect ang 17ar ai r-Ie,:il:id

absorbent pads [t dry f1%idr densitie®.@0 0.10 g¥Q.drr], 0628 g/[errl.8and
0.30 g/[err]. i.p capacy was neas for O. 30 g/ r] pad nd wet
corrpressszi Iit?l\xas neas t%d for O. 135'3ﬂ[ err] aﬁég'so. 20 g;ﬁ’arr] pa s'?
Transport | ndexiWwas nmeab2ulded for 0. 1M.@Perr]. OI®® g/[erbiSand 0. 2/ [err]

pads. The resulys are reg.cgted bel owd._Q&"I’abl es I3 jand 11}.335 40 45950 55

EP 0 252 50 Bl Table Il Exanpl e- ip Capacity Density. wet
Conpressgpbi litWl[err] (}¥J q.@0r] 10.03) 6.4 (p)y 7.0 (¢
10 N A : 9.82.2 g2 7.7 6.8

8.6 Il V%/A n.1 0_10%32@ 12. 4 + 7.5 8.6 Il
N A 0. 10 9.5 6.1 6.6 IV N A
0.10 (40=070.31 kg/e}, 8 6.6 15

36 (b) = 773.38 kg/m?
(c) = 70.3% kg/m?* rebound
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A N A 0.10 10. 2 7.0 7.7 VI

N A : 0.10 11.6 7.3 8.1 VI N A
0.10 11.0 7.3 7.9 20 1 14.0 0.20
10. 2 6.7 7.3 11 EP 0 2521 6850/81 0.20 10.7
6.9 7.8 25 1] 4.9 0.20 8.5

5.4 5.8 1V 12. 3 0.20 10.0 5.5

6.2 V 3.9 0. 20 7.1 4.3 5.0 30
Y, 13.3 0. 20 Tablelld 6.4 7.0 VI
11.7 0. 20 9.8 6.2 6.8 (a) = ¥2531 €
kg/[err] 35 - 773.38 kg/lerr] (c) = 70. ¢ m 45 60
55 17 ° EPEU’”%@ 650 Bl Tabﬁ%“{ e‘|§¥ 5 'Exa%ﬁ"lé.%'{temad tap D)ensi ty
Transport |Index (m/sec [err]q/cedrr] Water water IPA | PA 4
10 | - 0.1 9.2 3.9
0.20 5.4 2.2 0.30

3.0 4 N A 16 |1 0.10

8.8 1 3.7 0.20 0.10 4.69 2 3.92.3 0.30
2.3 N A 20 ’ 0.10

N A N A 0.20 0.20 4.%4 2.2 \yA 0.30
N A N A 25 0.30V 3.0 0.10 N/A

7.8 5 3.8 0.20 4, 2.2 0.30
N/ A I NAYV 0.0 0. 10 £.9 3.7 10. 1
VI A 0. 20 0.205.8 N&§ . 30 2.3

N A N A SSK fluff, 0.10

5.9 3.6 (untreat ed)9-30 0.20 23 N/A

4.0 2 1112.1 0. 30 0.10 1.N/A N/AN A 40
Table | shows that only the fi s of Exanples |, I}l3 V, VI VI had
ARV s of less than 30. The AR\}?'?Oof t hese exanpl es g’r’e | ower ?ﬂ{'}n t he

others as a result of being che@0cally stiffened whlldhe In a hiNfAy
dehydrat ed, nojjswol | en conditi@_ﬁ.0 The fibers of Exagpe 11, whglg being
chemi #ally stiffened in a dehydrated condition, were not collapsed to the
same degree as the fibers of E&&@ple 1, 111 V. and 42 due In | f%Je part to
reduced swel ling resulting froggcetone dehydrationyygel ative tg/gir-drying.
45 The data set forth in Table || are graphi caH)y shown In &otted form
In Figures 4 ahd 5. Figure 4 i1 pl ot of transpor ihdex for ¥ propyl
al cohol (1 PA) versus dry densigyzef the absorbent pgd Figure fif/As a pl ot
of transport |Index for water vir%tcjs dry density of absor bewﬂ pad. In
Figures 4 and 5. lines 20 and e orrespond to untr ed SSK f f, lines
22 and 32 ceskeqpepd to Exanpl @ Ygv, |ines 24 and 345¢®rrespond3t® Exanple
11, |gnes 26 and 36,correspond,tg Exanple 1, and |i 38 corre nds to
Exanpl e V. Eyatrsated) 0.2 o 2P

0.30 1.7 N/A

40 Table | shows that only the fibers of Examples 1, Iil, V, VI and Vil had ARV’s of less than 30. The ARV's
of these examples are lower than the others as a result of being chemically stiffened while in a highly
dehydrated, nonswollen condition. The fibers of Example ll, while being chemically stiffened in a dehydrated
condition, were not collapsed to the same degree as the fibers of Example I, Iil, V, and VI due in large part
to reduced swelling resulting from acetone dehydration relative to air-drying.

45 The data set forth in Table lll are graphically shown in plotted form In Figures 4 and 5. Figure 4 is a plot
of transport index for isopropy! alcohol (IPA) versus dry density of the absorbent pad. Figure 5 is a plot of
transport index for water versus dry density of the absorbent pad. In Figures 4 and 5, lines 20 and 30
correspond to untreated SSK fiuff, lines 22 and 32 comrespond to Example IV, lines 24 and 34 comrespond to
Example fi, lines 26 and 38 correspond to Example |, and line 38 comresponds to Example V. Examples VI

so and Vii fibers were not measured for transport index. A comparison between transport index for IPA, which
does not swell cellulosic fibers, and water, which does swell celiulosic fibers, indicates that wicking ability of
the absorbent pad is substantially the same for each of the pads when isopropyl alcohol Is the wicked fluid,
but substantially larger differences in wicking between the pads are observed when water is the wicked ¢
fluld. Significantly, the pads made from fibers having both iow ARV values and low WRYV values, Example |

ss and V fibers had the highest transport index values. Referring now to Table i, it can be seen that pads
made from the fibers of Example | had substantially better responsiveness to wetting, and rebound upon
compression and compreasion release of the wet pad than pads made from the fibers of Example V. Also
significantly, the ARV values (Table [) of the fibers of Examples | and Vi are less than the ARV values of the
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50 and VIl fibers were not neasured for transport |Index. A conparison

bet ween transport Index for IPA which does not swell cellulosic fibers,
and water, which does swell cellul ogi § f%ggé y | ndi cates that w cking
ability of the absorbent pad is subth 978 éthe sane for each of the pads
when | sopropyl alcohol Is the wicked fluid, but substantially |arger

differ enceﬁtaJ ‘%«&Jﬁdd‘ﬁ Th@h%r@%&edﬁ bée, QW&%MH%X%WM mﬂﬁl

wi cked flu Qﬂarehcﬁm%bﬁau pidMi
val ues and gloguihdiRiv Eﬁéﬁﬂ'}}.{eﬁy drateestad! hlé{l bOLleRtiveR thighétUedlod) S&Wblling than
transport h,gdﬁ.}gﬂéaa#ons Referring now to Table Il. it can be.seen that pads

nmade frog t haypbh Eeheiderston BREB&E arld disOesioh Prokéhidal aBbiey it BRI B6 uidRFsRGH tat e REVE!
to wettingfiverd 6k thé prudéttl inviBtion GBHTBé Afie b MAEIE ARt Mchies! IRVRR SIMIET behdietevet
pad than pasterbefty@nd fegilBnty) PerfoimiBicestoatie solBdrDduPed\IndividusiRed; is@ffdhdd Mbard] sugh ad these
ARV val ues prledentdt @ Example Iif Whilefat e same imékaving |acstibdtantiaigl diferest! strudtiial Pailathaterst Tie
ARV val ues staktutah difféi@hces bdbivbed sdvfiteisOcalbefchivasteizaf inEat fua| teo didtinciTinarmers: first, in
di f f er eneetermasof deval®f iwisk cindbssored, initermdl oithé et phswlling1dfithecstiidned fiiebiprise dry state, as
Exanpl es | exemglifiedl by ARV malige. in-adiditiandit stwould Db aevognided thatibé yaveifiberd of the)pregsnt igvention
condi ti on vincbecmadet bycdryidnsslinking piosessas| whichlare, sebstantisiys morgkesdnomicaliyviable than the
acet one- exnqnaqueeus soltion guring peagess wtiized taimalshthe §berg of xererliel.i vel y hi gher degree
of sweling than the air-dried fibers. 5 Upon consi deration of the data
and di satisExagmie esent ed above, It shoul d be understood that the novel
fibers of the resent Inventlon can be utilized to make absor bent

fgrtjﬁéu;gls h§ mé’lgﬁﬁp “ §oFH¥n‘é‘ a’%ﬁ’nﬂ' F&P‘F’Féﬁ’c “dgeﬁtpﬁpmbe

presented Y17° anﬁ ‘:‘E‘fg? q&g‘ﬂ‘l “:
4 &ﬁwl g S"ﬂ. . m%o
: amihafibr { e%S‘rﬁx in 4h£' : }yigt abig With?
the stffiefgg dvePfio palls &b Fop £t¥dry3 t%ﬁm@i& %nty'tvﬂ:fords.
addi ti oy b p %&'fr&ﬁ%‘is&ﬂ&'é’cﬂ‘rﬁpﬁ @En&ﬁﬁné&%@hl lb%?sro‘idﬂimlﬁa%‘n PadRRddb
I nvention ﬁ&ﬁbeb@of ERGMDIY Inélinbal & lidase?, thodlH Sl oBseR/aES, I8I ofBSIEINAbCaidEINS foldal Pﬁb' y
DI e eConoRbdeatohytne IR & Exkile VhAsplGaBduRTisSonSdibiivb GoldsC Howed, RIS FaSerom the
utilized taperstdtcExarisie i ididend inthr suchvialsly Jobservible sRiiipbtidn | e¥erParbe fod BidsBTHas,fiIhom
t he fi ber sadakiortis aseadt of thd fihersl oF the\freserdt lirdterkibr disclissed reEiempls ilinpade made fon? the
g/ [ er r] sdeprasentyinventioh thave amuariaxpegted additional alivantegd efigdreased rbbigtanue dks delansination. titciel
to ten ti nalievedhdhat thisssugdror resistance \io délatination isi nelated da thp rhighJeve! efitwist of the fibers of
773. 38kg/ [ Example br essure for 60 seconds, and the pressure is rel eased such
that the 20 Ipads are allowed to expand unrestrained and a sufficient anount
of synthet®@im$rine Is added to t he pad to adJ ust the total weight of the
wet pad® o ten times t er We ads are then folded in

rf;:fs.;ﬁgptfe?g'é‘;"ﬁt"”m""”ﬁ"w rt%%‘* %ﬁ%ﬁ%ﬁ%@
formation in & Y h
ey i 1 s e Sl

procedure

Exanpl es 'V a“ aVL\l rfﬁ)%lbt'og tkﬁ‘a‘(ﬁh?ﬂ%fmrﬁ%a&‘%mﬁﬁm Pads made from
the fibers of bQPMfsf m%fhmomrshwawmmnkwh&e&mk@w&w
of del am natlomsaéohﬁtrof&w&stfd%d&tmea&ﬁ Frffoter eRsTinar \Gaidf drpfideb it cdaianpl e VI
di spl aygd del ag)iah Bvtdge BogrbdyPéicohbl t@erdition vhlue oHeywaw@rsoxpads made from the
fibers of Exanglaa awzed,a@mmhm%m&u@bmmm and s0eser vabl e del am nati on
even after five folds. Thus, In addition to the benefit of the fibers of

the presergt Celuksit Hmmsdirmhmaddmg"to Blsiernpiuahericharactepized 3n thatcield fibeps1havén en Sierage
present | nvediyifiber crdfactorcnt atioesk®I:t ed addi ti onal advant age of increased
resistasmce to delamnation. It is believed that this superior resistance to
del ani nat i %on Cplivlosie fierouscmateriat dgorking ke ¢iBercdne of claimssit andf2 chirectérizirbinghay feaid-fberp| e
1. Cains 36have aCeverage waferaetbition vaiue ofbatwesh 35%@od#d%-si ng i ndi vi dual i zed,
stiffened, curled cellulosic fibers and a cross |inking agent characterized
In that dfai §eluiege fbpgsp aererding |ta either epe eficlain An élP' 3 #hen erpeRratstherpony |
di al dehSfde aEfegpctarizad inghes sal avraﬁg'ssaqub%\@bdmﬂar ‘G!é'%‘d%“ﬁ?‘ﬂ&b%and ol | goners

chem cal | s qe: o TSy nge“ dqiﬁa,%'y%ng“ 8945 qhsa' 3o B 5 g o

ternms of |

' 0
of said cros Riq e B’n °c°§ Rt MH&"&?S&U@%? a%. s,
and said fibers have a) an average dry fiber twst count of at least 4.5
twi st nodes per millineter; b) an averatfe wet fiber tw st count of at '|east

3.0 twi st nodes per mllineter and an average wet fiber tw st count of at
| east 0.5 twi st nodes per mllineter less than said dry fiber tw st count;



45 c) an average isopropyl alcohol retention value of |ess than 30%
and d) An average water retention value of between 28%a m}mm m,”m””

Cel lul-osic fibrous material accordirgpoeszésoim 1 further ",
that said fibers have an average dry fiber curl factor of "at ¢ ehst™ 0.530.* 50
3. Cellulosic fibrous material according to either one of clains 1 and 2
char act er i ZtersiohExamale lls Hiigidiffdrdnce. s desgebed abayeds dupcto prassiinking dhedibers ohExamblas! andl

bet ween 35%dmdn rdried;  sulstgntially (siehydraged) urawollensropdition| wherege thei fhgrst of Rxamplell ape
of cl ai m 2,cresplinkaddn s aceione-Axtigelprd dehyrnated isatocndich is5a a relatively higher slmezqégwqﬂhg thamt

sai d averad@#"sﬁifi‘p‘i‘ - al cohol retention value is |ess than 27%

Cel | ul osifc fi HPrensideration of thedatasnd id 3?'?!‘ abaye. W%Wm‘"‘e novel
char act er i Zibers|oh thengresesh imypntiencaahe ifizedstp @hsarbeptyatuglures having yirpljer benyhest
sai d aver ag@setep %Wﬁ“'@%rﬂ""ﬁ’@% g @as‘"P'“'G"t%\P%f"dHUH’é‘?" @F”"fﬂ’ IﬂP‘?'?réP@ra’ ‘%ﬂ?ﬁi
19 EP O %2"‘1&’5'0 'M"Q Hstaptiaiy diffecont

above, is dieetyy t'?g%ﬂ’l lid’? Pﬁh (fnagpers: first, '"
air-driel, ‘%‘U‘B‘ﬂgﬂ! Aii‘f;/ 5 % the Vﬁ‘i’é‘b@d%mﬂ‘i'@' ﬁ“béfs
of Exanpl e *f4™RY al"ﬁﬂ tn’"‘% [’%’E w(ﬁ&?ﬂkm the
which Is at

fibers. nona ffp%%“(':‘%ﬂ" 339 f’?*‘S’n o ata arﬁ I'S u35| on presented

above, ;ﬁ 3 Iléjlxbe under st ood t hat the novel fibers of the present

| nventi o t| i zed to make absorbent structures having simlar bench

test absorbe B GikorP OF ERMBRYE S, 1P W, *Lﬁd%'ﬁie do at 0.20 cma
 ndi vi dual gt v im, b %ﬁfa Sk &@w
V\’ﬂ' l e at -t hignes bHpré Wat d£“ HoSbssirh lsuch that the
par amet efS padsie arowau:fota&aand Qhkéﬁrnecnsﬂsa Qﬁrcmeamosmoh synthesy .mns #adB& to the pad to
charact er i zggstithd t3thl welght bt the\wetChad ltd A tim® e RS fibef WhigHit. The paddarb @HeliBoldell in Rare!
of twist, 6HpreRed ad140/6kg/E foi B0 Bbcons uhfoli&d, afd exavmiied ifGtGsigné of BlanSikdtibd. 8 aded
fiber |n theeidsdslamination,ref&s tcte foprhatibn 1adhelabsohbdvit pedll ofl Riyers oF fibéHistidllp Bbseivible Wiid d
be recogni asi@dlelaiThd patis ak\repeafetip attgectdll td thiz fglding ainiprdssingCprodethite.CAREr dnty twa thidspy
dry crossl thelpadgmaledomdbeibentol Exampleg Vsant) ¥ inabrresl  high lavals of delamination.crelds made feol e
t han t he nétwdere of Examplb lltincomedcaiessery thpugh stilkebservablel tewat] oft delanmipition tafler twa folds. Padsl
Exanpl e | | madéfriax therfibers bixErale VA displaved delaminstion kiter fivefolds, Hotvevs ands| reesie from Tite
|V, VI, anfibeps pf Expmplepladid nal lacumstieh vigually %eweeﬂﬂqmi@%mp after five delds. Thys, !sy
four Inch edition fjhe Benefitiat the fikers gt the pratentigven tdé,’ﬁusﬂ’?%??}?:gl Y"' e \fiem|he
synt het i% @epeqt inventiepyhave #p gneypeciepndd) ﬁ tion. & fay
t he pressupgieyed that this, supgrics segistapepyto dejaming dﬁ&ﬂ%@ e wm' Pbmé’k phthe fibers of

unr est r ai n@ﬁ?"'!i’f‘?d a sufficient anount of synthetic urine I's added to the pad

‘to adj ust total wei ght of the wet pad to ten tines the dry fiber
wei ght . s are then fol ded In half, corrpressed at 140.6kg/[err] for
60 secorft u sl%eﬁlirou%rMatg Qn 91divl§ ﬂ l ! Q:% o3id ﬂbe &l’t eﬂdcross
her ei n, deI a r\e. V&' s
fiber vis ﬁegg %, and
ébJ ect ed tOdi ae s i cfm ber 0% B
the pads, nadeeﬁ.amstd@ea.éb Sl Tagbrl, SABMIASI bn e&secwsq b o
of del am natifgw: Pads made fromthe fibers of Exarrpl e incurred a | esser,

t hough still OEﬁ@ravabdea:ryhtﬁVMsteﬁunmmamMWnﬂE&ﬁrrnmmatérol ds. Pads made
from the fiber 8) &f avérigenedt Gber'twid icount &t utldastiBb &Mst Redes per millithetér dnd Weavepél @et fiber
However, pads misteount afnt lbint0.6 twist nedes bermitimistbraess trehn daid oy fiberdwist ceunt;h vi sual |y
observals e del ayanrasdragerisopropy! alebHobretehtion @alGendf dkss tham80%; ahdh addi tion to the
benefit of t hedfAneveregeowatdrinaterioreaiun bf Hetweem28% andB0S¢cussed I n Exanple VI I,
pads made fromthe 30 present ihnvention have an unexpected additi onal

advant age ®f Qeliuigsigdibrous matefat acgerding tocelaife ! furtherphiragierized in that $aisd fibers davetan averaghi s
superi or residetfigacqurfastoefiatlepst B39i on is related to the high I evel of twist
of the M bers of Exanple 1. Claims 35 1. Cellulosic fibrous materi al

conpri si ngdi ﬁGl’Kﬂsﬁlﬂapﬂi egterial aeqording de) sithe( precef dlaimy 1, prsk? eheracigised Inyfat sald fibgrs
l'i nki ng agent“ﬂ?ﬁal‘!ﬁf‘lgér“la?émi’"t"ﬂaﬁ of batwaen 5% |42 %Ki ng agent is sel ect ed

fromf[err] dl aI dehydes r] deh de acid anal ogue haV| n at .| east one
al dehyde g‘F 6{?&" %{I‘lﬁél‘?% ‘ﬁ &"93 gqng; thereon,
anal ogu®s, Wﬂ"f?é’r'% B@alﬁd‘“ﬁ?@ B’&'P’I gleahpl rptbation B rF-with from

0. 75 nol e(V t | 9: ic ﬂbrous l e% O I d groo§ Hmr; i'gha?a%g zot It?@\a sualdagvg Ogl'ya
cel | ul ose én%;& rWa{ﬂSrﬁ %zq a@ﬂ%" ‘dlh K{g @‘i, aaf(yml

fiber tw st es per m



b) an average wet fiber twi st count of at least 3.0 tw st nodes per

mllimeter and an average wet fiber tw st count of at st _nodes
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