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The cumulative frequency curve of the sheet thickness for
the different hydrolysis of mercerized kraft pulp.
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Table 1. 55 HESISEC THKGBL o= ~ erfl KP J200 ) ¥ 2 ~ OB H
Effect of hydrolysis with various concentration acid on . the
physical properties of mercerized kraft pulp and linter.

wpEE | s | TR | OB | BMAR | PN v - coSEE v
aperiment 0L SR villot puip P58 Sedimencal| Dryinase | Basis wei, Thick-

No. " normal % °S-R cm? sec. ‘ g/m? mm
A0 Untreat. — 10.0 660 5.5 141 ‘ 0.433
Al 0.1 95.8 11.0 695 5.4 132 0.455
A2 0.2 93.9 11.0 615 5.5 138 0.414
A3 0.3 90.1 10.5 445 5.5 132 0.339
Ad 0.4 89. 6 10.5 245 5.5 133 C. 367
A5 0.5 87.7 10.0 210 5.5 133 0.293
A6 0.6 . 86.8 10.5 135 5.5 131 0.267
BO Untreat. | — 13.5 580 5.8 131 0. 401
B1 c.1 92.1 12.0 545 5.6 144 0. 468
B2 0.2 91.0 11.5 505 5.6 132 0.398
B3 0.3 20.8 12.0 425 5.5 137 0. 394
B 4 0.4 - 89.3 1.5 370 5.5 138 0. 383
B5 C.5 88.3 11.0 195 5.6 137 0. 402

Data A0O~A6 are the experiment on mercerized kraft pulp.
Data BO~B5 are the experiment on linter.
Pulps were boiled with HCl for 10 min.
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Table 2. —5ZEEO MR TGRSR L o= — v ALK P O OEE I
Effect of hydrolysis with 0.1 N hydrochloric acid on the plysical
properties and fiber classification of mercerized kraft pulp.

T | A | R IR B WSRO | @ W B e %
Experiment Bt(i)irlliélg ; Ymh} of {Bdeatlng\ Sedxrlnentali Drainage' Classified ﬁ:ber fraction -
1 pulp egree‘ volume @ time Ret. 24] 42 | 80 | Pass. 80

No. min. ] % °S-R 1 cm? sec. m?e/osh m033h} m(,?Sh‘ m(;;sh
- . |
C0 | Untreat. — L5 660 5.5 | 78 71 4 11
C1 I 8 e | 695 5. 4 ‘4 73 [ 6 4 17
C2 20 | e45 ' 115 I 5.2 ‘ 66 ; o | s 20
C3 36 926 L5 L 645 5.3 57 10 6 27
C 4 0 8 | 1.6 555 5.5 46 I 14 | 10 30
Cs 50 97 | 10.5 345 | 5.5 35 ‘ 2 | 13 26
Cé 66 .9 165 ; 285 | 5.5 14 ; 32 | 19 35
c7 (S i 11.6 l 215 | 5.6 4 32| 2 40
Cs s 806 1 11.5 ; 160 \ 5.6 | \ 1| 25 ? 64

e LTt Fig. 3 oijldhit &h & R U R Z R L 7o SO AIMHE fleownwCik S. D.
Ratio ¢ A. R. Factor JLIciREE DMK SE TRZE(LL vy, 30~40 55D ELER 3 5 Hic
I OTHEOEENRMN TS, Bt S.D. Ratio BiEA L T E&NFLEL FEEXRL,

A. R. Factor 3.7« ici#imL Mo imibie X 2o EO L RCHERT 5F 2 "L T
%o leiffIW"@ﬁzU?BéBé?F'aﬁ&%R@*%kfﬁ&mrft’%&@B&Ifﬂ:ov <z, ﬁimi_ﬁ%ﬁaﬁ@i‘gﬁﬂ%—ﬁ#“)f
ATEDIRHE R D L THT < A330 ~40 A FIIIVK R4 2 FC X o TIER— L EF T 5, = O
JCERE A AR ORUEN R Bl EO &34 < (35% L), i b #ffEiT o Contact area
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Table 3. —EEEEDIERC THKGRL 7= — vk KP Rt E
Effect of hydrolysis with 0.1 N hydrochloric acid on the
mechanical properties of mercerized kraft pulp.

ST (W & | B v | Stndard % £ Air WK R Hf AR P T

Experiment “}?;Sgiﬁt Thickness tz:lfj(i;::; Density refs;ztti?t Blr:r?:ti}?g flzlg;ztr ‘ ;lz;i%gr
No. g/m?2 mm | % g/cm?® | sec./mm. km |
co 141 0. 429 7.84 0.33 0.36 | 0.7 0. 62 106
C1 132 0.455 |  8.48 0.29 0.23 .42 | 0.47 68
C2 141 0.421 8. 69 0.33 0.36 €. 40 0.38 54
C3 125 €.320 8.25 C.38 0.62 C.53 C.41 62
C 14 143 0.376 6.87 C. 38 0.73 0. 55 0.44 45
Cs5 113 0.269 6.55 0.42 1.04 0.58 C.38 29
C6 135 0.332 3.97 0.41 C.95 0. 45 0. 32 20
C7 136 0.320 3.72 0.43 1.07 0.36 c. 28 15
C38 133 C. 286 4.41 C. 47 1.41 ¢33 | 0.2 16

ﬁ%MLTED,1&@%%%@LLk%%%ﬁof~%%%@%%k&BLﬁé%ﬂﬁ%k
LD EENDLND BEIHIKSMBE A THHEAHEE S Rk I e M diEE & RO A L ¢
1< |

oA & Air Resistance & officit CohenEEZEY i DA D ELRIL A. R. O
RNCEDTEIND LRI HICK L, EFFRE 3L RIS AL 2 BT
%o RERIC I W TRMKSBRO T 2 B % O CHEHHC RS+ 5 TR b,

% i

T« DM TFIchT MKP ot Linter % vk SR L, SBHEER L <+ 0T 02 (L
B LI, ZoFiE 0.1 N-HCI 12 T 50~60 2FIEH=E13 0.3 N-HClic T 10 £ L
M+ 5 x5, S. D. Ratio=5%, A. R. Factor=1 sec./Imm. Ok £ M1 L Cii b
HWEDBRHRMEE 2 HEx N, MEETAH Bic L vW#4, Linter # FsfO#iFE &
DA LBLWERHE ThiKS -+ 53 X >T A, R. Fator 0.4 sec./1 mm, -S.D.Ratio=3%
O B S D BRI 75 F MR AR DR BB R, Bl Linter Ak S0 2D TH £ 0
bulky 7B % &Kt/ wpy, MKP RO BEN LET 2HENED B i, IR L 7
DILEEATHE 24 mesh BBEMED 1 & ORI X TEMRIIRBERS & D, HEATEL T
B I Lo CTHBIC v 7 o B MR A a2 Fa sk 5,

RERICHO EEEBO Ui E BERICE B 24, 50« L REBICEE T
TIWELAZER, UK, SHALECHELETIRETCHD 27,

Résumé
In this report, the effect of hydrolysis on the physical properties of mercerized
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kraft pulp and refined cotton linter has been investigated. In the first experiment,
each six samples were boiled with 0.1~0.6 N hydrochloric acid for 10 minutes
at the pulp consistency of 4.5 9%. The hydrolysed samples were beaten in a
laboratory beater for 2 minutes. These treatments did not affect the freeness of
pulp stock but decreased the sedimental volume as shown in Table 1 and Fig. 2.
From the results of the fiber classification tests, it was recognized that the de-
crease of the sedimental volume was caused by the shortening of the long fiber,
and it was found that a proportional relation existed between the sedimental
volume and the fiber fraction retained on 24 mesh screen in pulp (Fig. 4). When
the result of the classification of the mercerized and hydrolysed kraft pulp was
compared with that of the hydrolysed linter, the greatest difference was found in
the content of the fraction retained on 42 mesh from Fig. 3. The hydrolysed
linte rcomprised more fraction retained on 42 mesh than the fraction passed through
80 mesh, and then linters contained 10 9% more fraction on 42 mesh than that of
mercerized kraft pulp.

The handmade test sheets were prepared from various hydrolyzed pulps ac-
cording to the methed of Japanese Industrial Standards (JIS) P 8102, and the rela-
tion of their physical properties to the acid concentration of hydrolysis are squ
marized in Fig. 5. The sheet density did not change for linters but increased for
mercerized kraft pulp by hydrolysis with more than 0.3N acid concentration.
‘This fact suggests that hydrolysed linter maintains its original bulky character. In
the case of the hydrolysis of mercerized kraft pulp, however, it seems that the
increasing contact area owing to the shortening of long fiber formed the dence
sheet in the presence of residual hemicellulose in pulp. The grade of the sheet
formation was expressed as the standard deviation ratio for thickness which was
calculated from 100 measurements shown as the cumulative frequency curve in
Fig. 1. The standard deviation ratio decreased to 3~4 9 by the treatment with
0.4 N acid and it explains that the sheet formation has been improved markedly.

The mechanical properties of hydrolysed pulp in Fig. 6 fell markedly due to
the chemical and physical breaking effect to fiber. The rate of decline of the
strength of linter was less than that of mecerized kraft pulp and thig may be caused
by the difference in the fine structure of fiber. In another words, it is presum-
ed that the mercerized kraft pulp is less resistant against hydrolysis since it
has more weak points than linter does.

In the second experiment, mercerized kraft pulp were boiled with 0.1 N hydro-
chloric acid for 10~80 minutes. On the contrary to the expectation that the mild
break of fiber would result by this treatment, the data in Table 2 and 3 indicate
the similar state of hydrolysis as the first experiment.
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