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Figure 1. Phase diagram of mercerization
in Cellulose.
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2. o|=x iz
FAXAIAE Wolae thde AZEA wiFtUFe] 3| A broadeningdtA ddt.
i)fFergdel, & vEdRa7],
)2 NFAA e el 93 disorder,
iii)polycrystalline Ed WA AR o2 5E AR o]2+ lattice parameter®] ¥F

o] & AWAY 727} “microstrain”dl] & F3c.

2.1 Fourier &4
Warren 5[4,5]& (k)@ 203 {e-gP2Aolst ¥l 2§ disorderg z= 2
AEZ FAE oW MEERE AL /A, ral kD)W Dol=ZE b33 o] Fourier
#4E e A
A, () = <n/N;> {cos2nrZ,> (1)
Bu(9) = —<{n/Np <sin2nrZ, o
o columntj L=nd®] Ao Q& cell 7+9] celle]

o71M, n: =
N;i: & 719 columnu 9] cell59 $HT
Zn : lattice distortion ¥
o] R-& Figure 29} Zo] Z}zte] HAAo] W %ol dus Zt celEE2 FAE columnEs
2 olFojd Aog ¥l mehd HEE Aotk #U WAL Z sine A5 B W e

goz 2490 W9 Z,2 00 tate] tiFol=2, Ho]2 e broadening cosine A4 A

o2 BdAT6].
wa}ad,
A, = A, AY, )
o 71X, A, : Fourier cosine coefficients
A’ : the size-broadened profile
A‘, : the distortion-broadened profile

2.2 Single-line method
Figure 2004 vebd uie} o], o] (FHM)AANA 2L column Yo nHA o]L3dle
cellE 7to] Ade ndwold, AAZBANMHE ndwl B HEIS] deviationg Z.dwidl Il

Single-line 23l B4 glojxE 5 A%N)S A%, Z,)& 7R dot.
A’, = 1 — n/N, (3)
A’y =1 = 22272K 2> = 1 — 22877°C e,> @
G71A, ety = < Z,2 [ n®& mean-square strain parameter®] #F3zko|t}.
o] mean-square strain parameter < e,?>2 Taylor series2 7|35}
ey = (e + Kee'dn + -o-- (5)
Al =1 — 2720 e?> — 2PnCeedn + oo (6)
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nd n=m-m’

dhkl

Figure 2. The column cell model for given set of reflecting lattice
planes of a crystallite; dwy is the average height of one cell;
N; is the average number of cells per column.

4@) A6y Ao wetd AAsE,
A, = AS-A¢
=(1 — #/N) (1 — 22%2n%<e?y — 22%7n’Cee’y + -+ )
= 1 — a/N; — 207K + QP KEDIN; + 207 eed)n® -+ (7)
W YwslEA] ¢ Fourier cosine coefficient A,=
A, = AJ1-n/N; — 28D n> + QA<D N, — 2827 Ced )n® + -]
@

oz ®9dd9 & Ao
a2, 38 X4 Z2299S gaggdes JARANE

f(n)=ao+an+bn2+cn3+---- (9)
o2 yehd 4 Ut
g2 A, = Ane ¥ A@)F AO)F A+ ¥imsa,

A, = a, (10)
N; = —a,/a (11)
<D = —b/(@22a,) (12)

Cee'> = <> |N; — ¢/ (272 a,) (13)
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3. & ¥

3.1 22e| Xel
Tencel A E(twill, (F)F AF)S °o]&3t9 &% 23, 50, 80T NaOH &% 5, 10,
18% 2 1083 ¥-3% A3t

3.2 FZXMS|HEN

AMEE powderdo g wEO FA o Imme HRAFoR ARste XAIAFA
(D/max-II-A type, Rigaku Co. Japan)olA] Ni¥EE S#§ CuKe Mg o] 83l FHEA
W FEANA Za2dE U

3.3 Lateral crystallite sizeQ] =%
PZAXA38A =23AS single-line methodz &3 (101)H 2 (101)A solaE
Pearson-VI §4(2](14)2 wol2 2 st H&sHCHTL

Plx) = Imax/[l + 4(—"_—gﬂ‘—) @m — 1)]m (14)

A7A, x =28
Imax : ¥o]29] HuGZ=
Xmax ¢ BO|2 F4) 20%
B : ¥t7}E(rad)
m : shape parameter
olgA FHYHI (I0DW R (10DHY =23y F2RH H2FFYF v|@F2
7l Hig = 1/6°1 AdHIAY, =3 dgxoz & FAXAEHE Za2dde S3FH
Q] broadening I, lattice distortionol] 2J% LS} WA =7 2% Lo o) AR}
s g = B+ BS + BIeE & & U
adeg,
B, = (B — B — BHY (rad) (15)
Bs = V<& 200" tanbp  (7ad) (16)
Slsh o] AR distortiono] 2jF X239 broadeningg £aldled A E FA3) 1A
€ ‘true’ FEudRA7] By R BgE Schererd o2 78 4 ok 2, Hy,

=

H 2t 48 3487 9ste] sevg K=(Hw -~ Hw)/ HwE 78 & 22
o, 2.29] 2](10)~(13)o] ©]&}A] strain parameter V (5L F& 4 Itk

4 Hu Y nE

Figure 3& v]Ag] A9} XX 23TolA sEdsd] We Age FAXMIY =8
#d-& vebd Zelth. NaOH Fx=7t F7hdel waba 12° 229 (101)He =54 broad
A=, wd 20° ®2e) (10DWEY Holat @ AL ¢ 4 Atk AL v
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o Ao} me TEWolY AR H¥Y 4 Atk T (10DD, (I0DW =5 lateral
order?] W3lE Uit FE = oy, o] T 51 Fojae] wisigde Aol
Ae el Aok mEkA o]t Ws ekt AFHog FA37] 98, Pearson-VI §
& 0|83l F Ho|maE Holm i3} single-line methodE &3}« lateral order?]
H3E FFsele vw . £ dart o
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Figure 3. WAXD equatorial scans of mercerized Tencel with the

selected concentrations at 23C.
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