65

R BRELICBE T B AR (B
Boo® B W

Studies on the Tannage of Fish Skin (Continued)
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Table 19. Comparison of solvents for extracting lipids and the amount of
extracted lipids from raw sailfish skin.

Amount of lipids (g/g chopped skin)

Solvent i
l Petroleum ether Chloroform
Lot No.; a 0. 063 0.058
b 0. 067 0.059
€ l 0.067 0.059
d 0.068 0.061
8 0. 069 0.061
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Table 20. Changes in the amount of lipids in raw sailfish skin during the liming process.

Dulr.ati.on of Weight of sample Amount of lipids
(1(;21;5 skin w(l}ge)n raw Ext(r;)cted Percentage Peit‘:ﬁrizatia%z ltgethe
0 2.93 0.16 5.7 100.0
1 3.91 0.21 5.5 96. 5
2 2.86 0.16 5.6 96.8
3 2.66 0. 14 5.3 91.6
4 3.12 0.16 5.1 89.3
5 2.65 0.13 5.1 89.5
6 2.17 0.11 5.1 88.4
7 3.51 0.17 5.0 87.4
8 2.07 0.10 4.9 85.0
9 2.46 0.12 5.0 86. 3
10 1.99 0.10 4.8 84.3

Extraction was made with petroleum ether. Each value represents a mean on two samples;
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Fig. 7. Decrease in the lipid content in the sail fish skin during liming.
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Fig. 8. Expression of lipid by beaming.
a, Raw skin. b, Limed skin. ¢, Limed skin, once beamed. d, Limed skin, twice beamed.

A, Content of lipid in the raw skin. B, Decrease of lipid during the liming. G, Expres-
sible lipid by the beaming.
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Table 21.  Decrease in the lipid content of water-soaked tunny tuna skin during
subsequent processes of liming, deliming and pickling.

o Weightof |- ~ Lipidcontent
Type of skin soaked skin Prtracted | Colmogét:giior Percentage
w ® | ®
3..29 0.335 |
Water-soaked 2 89 0. 321 ‘ 10. 64 100.0
Water-soaked and limed 367 0.302
for 3 days 2. 44 0.176 ‘ 7.92 4.4
Water-soaked, limed for |
3 days, delimed and - 0.159 ' 4.53 42.4
. 2.81 0.125 [
pickled \ |
| |

Table 22. Changes in the lipid content of limed skin during subsequent
processes of deliming and pickling.

Weight .of Lipid contenf o
Hrmed Skin® | voed shin | Delimed shin | Piekled slin C"fgg;‘:gi for .
(2) (e (g ~(9) (g)

2.26 0.22 [ 9.71 100. 0
2.37 0.17 ’ 7.08 72.0
2. 00+ 0.19 1 9.58 100. 0
2. 00%* 0.19 ‘ 9.51 99.9
2. 00+ 0.09 4.42 46. 1

*,  Limed for 7 days.
*#*  Chopped.
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Table 23. Changes in the lipid content of water-soaked tunny tuna skin by
pickling and by liming, deliming and pickling.

. Lipid content (g/100 g water-soaked skin)
Type of skin Tn skin In pickling liquor Total
() () (g)
A; Water-soaked 24.12 24.12
B; Water-soaked and pickled 22.63 0.47 23.10
. Water-soaked, limed (3 days)
C;  delimed and pickled ’ 16.05 5.72 2177

The lipid content of each type was computed from data on three lots of skin.

REBRRUEE
Bl L Table 23 i & 1id, RIEEBR A KBLT, ERULEL->70E 50 BBREP~ER
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Table 24. Amount of lipids dissolved out from the tunny tuna skin in the pickling liquor and
swelling and shrinkage of the skin during liming, deliming and pickling processes.

‘ Weight of water-

Weight of limed
(3 days) skin

Weight of delimed
and pickled skin

Amount of lipids

Sample ‘ soaked skin Gwelling) Ghrinlage) in pickling liquor
| &) ) (8) (8)
Lot No.; A 1.390 1.514 0. 642 0.072
B 1. 240 1.352 0. 574 0. 064
c 1.170 1. 282 0. 542 0. 061
Average \ 100% 109. 0% 46.0% | 5.16%
REBERRUER
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Table 25. Amount of residual lipids in the tanned tunny tuna leather.

Content of lipids
Type of skin Percentage
(g/100 g soaked skin)

Water-soaked 13.5 100.0
Water-soaked and pickled* 12.5 92.4
Water-soaked, pickled* and chrome-tanned T4 84. 4
for 2 days : i
Water-soaked, pickled and chrome-tanned 1.1 892.9
for 4 days i i
*, Kept in the air for 12 hours after the pickling.
REFERBIUER
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Table 26. Changes in weight of the water-soaked blue shark skin in

a sequence of processes to leather.

Step prc()icesses " Weight Xﬁxif;ﬁ
in order (@) (%)
Soaking 31,295 100. 00
Liming 34. 460 110. 11
Deliming 30.115 96. 19
Pickling 26. 905 85.97
Chrome-tanning 27. 115 86. 74

The figures represent an average of ten measurements.
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ETBECERHEZEES, [hOMBERICENTS, 4R &@@T@M%E@M&i%é
558, TORBRTIRAKEEBIKEIRAERL, RBEZKITME 2D ROERLER
LTW5,

T8 h B ARELIRC X 0 7ov k) B U 7GR RIS O TREUIREER AR
T EEBHO»IT L

M. BEMECIIEREEEICHILRZ—ILEEEDEL

BBOBMNEHKEREMEL, FEAHOHEBEEREZEEL T, 79— 20BFEE /R
LI LD BT ETHBERPNTODE, F7, BEEHOHIED/DICHNELE
ZoNnb,

UL L, BEBIC X 2 WBIERR0BMA—FHOMBH L TH S EHMIN2DLZDIE
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MHOBIHIC DO TR Y EORBDOIELKRVREU ST EDTH 3,

HET (1) BRICXZBIEHRKCOLTRATER dD B80T, ARRIZEBEICH
ARG D ERIR BT X BERVER 22 2 B L, £ L CHMIEER IR, Ui,
HEIREO—I & BRI OB L 5 J THEEE A 5 O TERBEICHITE O RS> 320
TlRHPE2FONEBEEL.

(2) ROTERBRICHEHNT 27 3 /BICOHLTHHREIBEDER [AKD 7 0 — 4
BT B0 2 BBGEOBRE) K TRH LD TH 30, 2of@mE LTI, BKREICIZED
KERBZEASHBEZI RO LERDDOTH 5%, RUEOZY 2BBc>»Tik
il 75 - 7z,

(3) BEQ@)BLUQ OBMREPHTLT, UKL, HAREC>LTHRHET s &t
WETHSS, 71505 URMIEORIDEER, HEREOFEELILIC DL T HRE T
ETHAD. T LECHHEHEZENL, ChETFTHERLIDTH - -0 EEDBRICD
WTRERTREZRAA 5 LIC LT, TOERYE L TOEFRME» V& = VL&Y~
REACEZ B A TSI Scrirr ORMEERBUBIRICERAA 72 & C ABTEREAEAIDT
b5,

(4) L»L, BRI X ZIEEODHERICOWTIE, g0 BEZIhic X 2 iEI5EE D5
fREBE LS RMEBRRY, HELRBZCLETHAI DD, HEVEERLE LS BUHIC X2
RREOWHRBEICET 20 TREBVLAEEZZ 2. TRHLLHBBROMBIC XL 3 FEODH, H
AIREDOZEIC DT OMIAZETRD B C L2 BELE T BICEH] - 72,

(5) =T, HINFREDDOREIT LD “WIgIC U THIKMAIEE (Filg, HGHES,
BEIR Y — 258 AIMATINET 2L, DRLT, MKEEEBRE T V7 L FITI3” B XUHRR
1 (1949 DT, “BEIcH 2 Plasmalogen 5% 7 I FROIEMIC X - T
Plasmal 73 2 B IEER D 7 Vv 7 & FAEET 27 LD EMOBATERETS> Cc it L., &
it Gray (1958)%) & 2 DFRAEARL T 5

(6) - TAEBONGICEE U CHIFEHOBIEE U3 2 ¢ &L BMRERD S 5
BRIEGTH 5505, ThF—MRICHFE L 2 BEBRLc BT, ZOERIENROBS
R & U CTHESEE v R = v AL BT oh, BEF by « TATF e FEET B &
»o LT RRICOWT, TOSMERMICERET 2568%, —SBBIREICIESEREL
Td, COHND—DITIZHEIS> D EBbiL 3,

(1) ZCTHRISEROFPEELTRI, BROMRICE, —BICERAELNATHNIZC LD
fic, HEE &BIf%RdH 2—FED Plasmal OEFEFNCEINLT, Bsn LOGHEEBES
HLTRBEDTRIENS D D,

THULBFEDS Lic Plasmal #HRT 2HIEES LT 707 £ FOBKRH, HlEZHA
y Fui

REBA AREREEROBE

e oA T — 7 vl I X 2 RBHBEEICEH A IS E Th 2 BB AT, » 2 H
R CTHREIC T DBHRDHIEETTS LT L,

Al = o oRih BGE2FEIEE A) © TaArRR HEOHEHEZ B & - THIH L 72
R % Fu e,
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Table 27. Phosphorus content of the lipids £ B A %
extracted from tunny tuna skin. e 7z
= FHHOEBEE (i) iChiR 10ml,  fHER 2

Sumple Mo, Amount of phosphorus ml A2, 7rvg —i3 iR caL,
2/10 g Lipids A% 100ml & LT, Zo—ERico

A 0.057 & Fiske-Subbarow gk TR & =R L 72,

B 0. 108 ZDHERI: Table 27 DT L TH 5.

Extraction of lipids was made with ether.

REFBRBLUER
OGRS, HIEEAICIZIES D ICBIEE NS 5 T E M LIES.
REB ARPOEAEREHLPEEZICDONT

BB LU OMHMERPCIEAE G EL TV s L REBE2C. cnoidl
BERSIC RS TH D, AU TREERETIRICE > THRE LN TR 2306 H KA S
o, HERLSHLUIEHESLEFEOL S, —HzORECSBERBETZLEEION
T3,

TR, AEPOESIEEE 2D0—2ThHIMIEED R RELH~sc it L, =
i, BRIEEEE R T 2 IRIRRE & MR D IEE D HRIHIE & & 1T, BEBRIC B TR
ErOENEREZT 2O TRIEBOHEBZLPLOTH S,

TRDOBLRBOEREFCIC—2IMA 2 HNOFHEE L TRE S LUz ofmliho s
FEE B X U R, MEE2T>c&ic L.

BEIEEIC DT, GrAY %5 (1958)8) s 5.,

2 B A &

2 5 DI SRR A U, h X O HERARNGEEZ 3k L 7 Carpin 5(1958)89 0
FIEICHEWTERT B T &iT Ui, 7o UHRBIT & 2 Bk D0 ITMEKAEE v — £ %2 Az,
1L FHehEs

BRERAILIRE U7c &= 7 a ORMEAZTRD, b L7cb 2B TREZEHKT 5 C
ERTFAIN O EBRD L& & ARICT> T

AXTIRAER B IURBIRFZAO 2 KGEEERERL, Soicanzfitll i,
BXIZEFATFOMUIL T, INEERSIUCRBEBICHIL .

CRiZ, va=7v 2% ARERRIC UTER, BEzE L.

RERIR AR 2.5 % (&HE5 %) WK 10ml 5% v 3 R, AXD 03RS
THEBELIC1IERELTHEE L, BXKObORBBEE B ICHHGR & U,

2. fhHESLE

HENCE U TR 3 5B O MOKERER v — £ &2 e, HSHTIIBIL, chEa=/A7 7
Z3BL, T by EREOK 5 EEEINZERGANERE T 485, 50°C T L, <
DR ZE LT, I 7oz —n 20ml 202 iR #2117 - 728, ZoHiH
Wapio7T &+ IR E AT H B L ThREERS, chicamz —7 v (B.P.50°C)
% 20ml Nz P U BRI A= L, 2o g ERE HAREE 2B L THIE L
s,
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ITHIEE 1z, coOBEAEEIcz—Fv; 7 by (1:108) #AE20ml Nz <, chz
0°C o¥sizic 1 B HELL, ISICFOBALTBR Iz —T v, T2 EKRT2
EIPEaEL U7, B 0°C TfT - .

BT TN AR L CBIEE & L THEE L ..

ZDHEE1T Table28 D &L < Tdh 5.

Table 28. Compound lipid and phosphatide content of fish skin.

} Weight of Compound lipids Phosphatides
ter-soaked
Type of sample [Watelis : Wt. % to ; Wt. % to
p skin Weight e Weight compound
() (2) (%) (g) lipid (%)
& Raw 3. 160 0. 601 19.0 0.218 36. 2
Yellow-fin tuna Pickled 3. 542 1_0. 567 15,9 0.170 30.0
et g Raw 3.192 0. 400 12.5 0. 141 35.2
Pickled 3133 0.375 11.9 0.109 29.0
Hammer-head C Raw 7281 0.020 0.2 0. 005 ] 27.7
shark skin: Pickled |  8.320 0.019 0.2 0.005 } 28.6
Supplement Table 1. Lipid content of Hammer-head shark skin.
Weight of soaked Amount of lipids
Type of sample raw skin Wel
ght ’ A 1
(@ (@ Wt. % to skin
Scale layer intact 1.227 0. 006 ‘ 0.50
Scale layer removed 1. 623 0.003 j 0.20
RRERBIUEE

Table 28 ic L id :

1) REPCRESEENFELTOESEE (M) Of+: &</ oZ T K 35~36
%, ¥ 2TV AR TRIN21%SHIEETH - 1c,

(@ =0OHEEREBE TRAX, BXEHIMLIEOER LD DRTH - 7.

3 B EMNIERROEEAIEEICTT 2MIEEOHEIZA, BXE HICREREZ
DITHI 6 %7150 - 12,

DT LR, BBRICEL THEEAROERIC X 2MRETRELMLEBZBIONS. T1&
OHBEEEIZ 1 %R, %/ —ERTESIC (3KMEOERT) kaEshascs
(Hawke (1955)87) 2 5 LT, REBIEFAT —BIENLRO Db 5 W 3L vk =
VALEYIS DI, BEAATMBROESFC L ZMETR BTN EELLN S,

F B E PR O BB S ERIC BT 2 X0 b, HROBARDIILELD T LI,
AEATE DB RENGER 23 T OHEEFIC /7 BET 2 (Carpiv 25 (1957)%9)) #55, fifad & 7S
IEEENICE S IRIEST 2 L EZONEDTH B,

(4) CXTix Supplement table 1 @ & < # # FFrC I3MBEE 3 ASBD L 21 b0
P59, KEERD 0.2 BROEEAIEESME SN, TOM2TBBHIEETH2C &%
Hl- 7z,
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KEC ERBLUVRERD Carbonyl value

FER K DAl U7 BRI FRIC RBEIER 2 0 b D b BTN TH D MIKBRAIC BT, T
HEAFEL THI,

ZZTIholeaB I 2 EAIREOMRIEIREY, REHHRBOERES JT0—iiZ
Plasmal™ (2 Z5{l & 2D TiI S & BA (Scurrr DG L D & HEEK) EEAETTS ¢ &
L1z, £ L TZ0MEREE LTS Carbonyl value 23RW T4 5 C &1T & » THRED
HicobhA L Lk,

£ B A &

(1) GRRHRHEL

FE s oAU /2 & D& L, KEEGHICTKSEZFHK L TRIT 22 &
R0 D& SRR O B A & ARk L fe.

InEAXR—HEFOEE, BR—HEEEZEBIKRR (2.5% i 8, 5 %&REER)
PR 722, CRR——FIKEE (5 B FisXUODR—7mraKEE (5 A —Bik (2 %
WRILT v = =v 20 —REB (EERERK) UicRoll b4 XoakZH8 L .

POEXZNZNREIO R G B A 3K 2 oo @R & HE L.

(2) FEfEE ORI

T ER e (1953)™ o R 5 & U Gray (1958)8) MIRAICHEL>, T v a — T BhialE
T& 5 Cholin, Lecithin # X ¥ Plasmalogen, i tMc 7 v a2 —vic #EAYET = — 5 vicH]
#PETd 5 Cephalin % & U Plasmalogen 7% & &I L T BEEE @ HUELTHEIC G LS
BHFEMKE SN ZMEEAEET, chz HE5EBLT, €0 B 21> To Carbonyl
value Z3k¥» 5 C Lic L7z,

T h BRI 1g RAETHLI L, SEROMED & & ISR TRICERL, C
NEAER200ml 0=/M75 2 afic®d, chicdml @ Tva—nv i z—5 (3:1)
RIRAE A, ERsEERIC L0 50°C okigdc T304 MR 2. i EsEL, =
BIC XD 100ml # 275 2 apPHUCBL, ERERFESIC20ml 7 va—w - = —F VRIRIC
T 2 [ 28R U, HHZETo4 & &4 T 100ml & L, Carbonyl value JIlfED ik &
|l

(3) Carbonyl value O HlI7E

C ORIFEH:IZ A ZHE(1955)8) WA RICH - 72, FTb B 20ml 2 &0 T
AILEFHE L, TO™MEA 100ml L, 2ok bml i 2.4 Dinitrophenyl-hidrazin
i (2N-HCI e 0. 5% =) 0.2ml A hnz 100°C i T 2 43 fhn#L, EhicwAL, &
SICHKHIC TS LU EBHL T hic Pk L TH W 5% NaOH 1ml ZEML, <
O EkkRIcE &, ZOH~100/MDMIC 7 4 v & — BG. (500mp) I T L7z, €0
WA EBL TRV AT VT e FikE Uik,

(4) Scurrr O S HELEE

@I B THIH U 72 B —ERIC Scurrr HIE0—EREZ M CREAKHZEZRKIC LS
OENBEIHEL, ZOFKEIC DN TIRIE)DERIT TROIZEHE (Tra—w . 2 —7 ViR
W DL T X 5 Carbonyl value) ik DiEERL T, B)DFEEROMMRICHLL 72,

ZDFEHIT Table 20 5 XU Fig. 9 0L ThH 3.
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Table 29. Carbonyl value (C. V.) in the raw skin and the pickled skin*.

Weight of Carbonyl value (C. V.) Lipid content
Type of skin BT yylien v C. V. per 100| Relative value | Extracted | Per 100g
| e R g of skin | by SHIFF’s| amount of skin
) (mcg) (mg) coloration (®) ()
1.185 225 19:5
(A) Raw 1207 995 18.8 23.0 0.076 6.27
: 1.145 570 49.7
5] ivkcled. 1,202 570 89. 1 .0
e | 1.290 0.046 3,52
1:231 170 13.8 15.6
(c) Limed skin 1.158 170 14.7 2
1.204 0.071 5.82
(D) Limed, delimed } ggg g;g ﬁ g 65.3
and pickled : 5
1..339 0.038 2.85

*  Yellow fin tuna

6 -60 _
= R
< g
—U ~
g4r 140 ¢
e &
"g >
g %
5 2F =120 8
" Q2
S 8

@]
0

A B C D
Sample

Fig. 9. Carbonyl value and lipid content in the raw and the pickled yellow
fin tuna skin.

A, Raw skin. B, Pickled skin without liming. C, Limed skin. D, limed,
delimed and pickled skin.
[], Carbonyl value. [, Lipid content.

REEREIUER

Y EoO#ERIC K B &, 450 Carbonyl value (C.V.) oERBIC DT, Toa— e
— 7 VRBICTHIH LcRK TR, chE23okBEEEALTHELLMEE, ERZz0s0
IC D TTT - 72 ScurFF ASRIC L 22RO HBEE E B AK—HT 2 L5 Th 3.,

Ric (1) Table 29 5 XU Fig. 9 ic k3 &, 2o C.V. BAKX (i) LH#LT,
BX (ABRZELICRB) OBEE2MERZERLEL. 5 LcRldAKcAREDK (A
IRIERIK R ) & DHIC DL TEBO O, 2CTTDZ Eid, BoHic BRI
CV.ZZE USRS LY 3R EHKT 2 LA BNETHA S,

TOMFEE L TR, —JF BEBUHZ Thh-7: CKR (AKE) 13 A XE HLlokkE
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ZRUIICBR S0,

2 % BZXTLORFOHEEROMEIC DL THET 2L 203 BREEDRE L -
7ebOfE, odic CV. BSIAEAEZRLTETW 3, UEOEBRICOLTIR, Fhizjsg
DRENGRRIC IR L, THFET 2R AHEI S 2 C L NRMUTHA D,

TITTH LIcBlE» S CV. & RHEEFEIRE R E OMEBIEDO BT DL THBIELTH 3
&

(D CV. CTRAXEBRDHIZ19.25(mg2%) : 44.40(mg%) T 1 : 2 TH D,

(2 FHEERTRAREBXDIIZ6.27(2%) : 3.52(8%) T2 1 1 TH 5.,
TEDBARE CV. (1) ERAFHATER(2) & OBIRIZ & MILORSEREAR LT 2, ARG
ENAXEDXICDNWTHEZBE LI TH B,

TROLEEROLE, MigE a0 HEEROMREICHL, Rihe C.V. @iksRT
EWL D RRIHBALESED SN 3,

INSDOEED S, WRRBONER ZBABRINTIINL B, BBICOHTOE—D
OHEEHFL U TRBOZRELL LD & 5 ICHIFER DR & v S5 BRI B LT,
C.V. AR LTL 3BT L D ZIRINICZ D A v R = — IS AT LT3 b
DEEFING. TLTTH LIEKRCTRBLIAS—FEOMBE D LR AET 2 TH A
LIS LD,

TROLIDZEWE, IORBKRTSESRBE 45550, BERERIC K L THIEERO
BEIEEIC D TO A OB TH - 7253, HEOREIC DL TO—EBEE LT, HOLICKD
ks L U2 O EEPOBIEE S, MBROERERD T, »OREBRIKEL D3I LK, Kik—
WEEOHBEZTORMTT, HHEE, BAEDKGERIC ko THEEESTEnc &n
D, TCEAMEEFTOT LS RAIICHEE, MRIBO SR MREHES N, ZhE A
Plasmal {LOVERMBBEINTITL DTHAS LEIL LN 3.

iR RRFC B Th, ZOVEHANEZIN TS C &1X ScuiFF OFIGEEICT S BOEE
INBECTATHAD.

TLTT7 e FOBE R, HTHbenic, PRBICTREDBZECAMLD, TD
Plasmalftic &k » T, MR &N/ 7 v e FENTRINCEERMEZ£ED L T2 v 2 B8O/
BERZ—DEHR->THBEEEDLNS.

TNODTENPSREDOT EL —BICHIRTH D, »2Z ORISR SR DE L
T HOICDNTIE, TOMWEERAL TRUMIRE T BGE, HICERBNIEERS 2 v —
LENHEIS XS ICEZ SN B,

IvV. r 3%

REOBEICBIL T, TOERPOIFEROMESL XUBBEIC X 2I3NHEE </ 0
BB IOV A RICOHLTHE L.

1. AERPORERAKER, TEEYEE & LICBHT 30, 20RREMCDRT,
2 U AYHIIRIEIC L D KD REI N B,

T IORF IR B EEBALENC X 2 B AIETEFIC & - THIBIRIC B A U 7.

2. RO x—7 viIHEIC X ZHIEERICREARE TN TEY, BREERLT
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FENEE OTFAEE AL 72,

3. fNPOEEIREAERL, F030%3MIEETH BT EeHl- k.

4. RO EATRERORIEERIZREENG 6 2P T 5.

5. RERRZALITIA I3 BEN 7S SaHIFF G 7R T,

6. EMBILIENEIC D> T Carbonyl value (C.V.) 2#E L& C 5, BEREICER LA,
Z L CEZOEIIB L TRAREERITREOWMD Ui b ORI U i,

1. oD EiF, MBOVERIC X - TREIBL XOEEEED Plasmal 73 2 &g
GO 7 v 5 & FAL UGS L RS O 5.

8. LI E#Bo Plasmal OEfICE-T, b HETVF e F, &+ v OBERESED
TREBILIS—FEDIR IS LOKIRENDE DD LX) TH 5.

9. RS —MICEEEER X D &IEIEN A TH 57121, OB KU EEIEHICK# %
B Z 2 RBBRNINIIFEET, REEEICIE 7 0 2ESFETH 5.

BIE ARDYOAFECHT DEAREFORD

TR D FERS NS E O WFSE I3 45 (1933)10:40), ftisk (1040)59 i X UGS (1954)68)
DEPIIHRD RY S0,
Lpd 7 e — BT 2803 EEA 5N THRIRLOTHEZ2EA B C i L,

I. BRGEIUREEICHEHITS7 I /B

FHEGB ORI E U TAIKE, RIKEXU 7 v 2Bk 3 & 2RBBEBTHNED, A
KRBT DT, ZOBROEFEREDEIC DL TEEICER L 28 2T TR
KB X OBEBRBICBOLTEHT 27 I /VBICOVLTRERL, 7 u— Ao #ERMHS
BEICRIZIEHC OO THREET Y c Lic L.

FLICAIRBIFIC BT, ZORHT AT I/ BBAER—r—2 a7 5 7410k - THH
) (I—I) L7cDTdH205, HK, REBRICEY 2EHESHEIOEC LT UK.

£ B A &

ERW R

T A4 A FEA 5x1.5cm i UK L, KPEER, KUIZETTV, AKEE4ARE 23°=1°C) &,
CORAEF EFTKBEL, HEREEO 5 GR 2 27T v & =7 4% LTI H KL
L, RMRIZ 2 BWIBIC 5 BEMARE 155 &5 M U o REBIKZ ZER O 5 54 > 7T60
e U e,

7 X/ BOEMRE

CHFHES (1—I0) _—s¢—2 o< 75748 LERKICT- 7.
EHEBLURTFy FOBRHiZray Ly PRIEPICK - 7.

RERRELUER
1) BEKIT 2T
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Wik s 2 SN L CTHBZSE LT 305, CHREEBIC L > THAELEESET 3D T,
Ca %6 A LHEERI NI, F U THIIKBIVER TH, TORKIEICE 297 Ly b IE% iR
fob T ABEMETH - 72,

RGBT = e F ) v 2 REE L) CABHEERLI2DT, ThO IR~
——ym= YT T AT, TANF= v BIU I v I vBELEEDND spot DA
BE s,

2) RBERcoW»T

RREEATRIC BT 2 & RIS 5 © &3 L 5Tl 2450007 giEIRE (1957)™) 3 pH
3.0~3.2CIAHEHRDORIET 5T L7 E?f Hy, RHOWRINC & - T, IEHERRNELLDI
(BT EEEHBLTHLE™,

AEBRT S RO &S BARREZRNL BBERPSEE LT I/ BOBFEE R — ¢
—/uw b5 T7ARE->THECH, FuyvrBXU TR TIF U/ BEEEDHNS spot
DBE» IO RB L.

PLEDKERPEZ B L, BiK, BEBRICBOTEIREBHBRALZETSH>T, HORHE
BERBZW O EEbLN B,

II. 70—L8EROBTESSC pH BSEFECR(E T RE

7 o — L8O pH ZEORE, WiNs LUMBICHEAEEERIZT O LELNS.
YRR AEZE LS AT BbDTH S, T OBMOBIFRICIFIRIL (1937)83) OHFFEME 7 v —
N {0) e i -0 LODTQ%Qﬁﬁéﬁ,U%,/Qﬁm@ﬂ % pH 0z Atz
WTEL T ER, BB EL S MO THRELBILTHEDOT 70 —Aﬂ’iﬁ%OﬂE%%{ﬁr‘@
—D& L TERERA T,

REEA /00— LEBROETE S pH EOBEMR

7o — AEROTMICIZE Y v A H ) ZETGLTALZHESE L, T2 TRZOMHE
SbA I 2 BT Cr-alum Z v, SEIGIRKRIERE Y —2 (4 8) I8k b &I
Life.

X B A &

R D AR

7o — s8R O CrOz B IZER DL 5~2. 00524 & SN T 389 T, —jsCh
AHEHEL LT, (ROWIL M5 L7z,

Cr-alum 58 1T 20ml @/KZMAEN L, TRKEMLE LY, ~14 RE22hZ2N0.5, 1,
1.5, 2, 2.5, 3, 3.5, 4, 4.55 X Ubg Rtk ICWA L, 30 MAWM L c (SO, & 2 FH)
#%, chAa50ml & L, chic k- T Cr-alum 310%i & 750, -~ 4 ®iZ Cr-alum ftic
WL, £h=n10, 20, 30, 40, 50, 60, 70, 80, 9035 L T'100%W/V L7355

pH DAEIE

# 5 2T pH » — 4 — (HPEHbEE K K. G-ARD 2L, [RICHREFR KK o
pH 7 2 F = — =% $ BEIHLTHEL .
ZpFEHR 13 Table 30 & X of Fig. 10 o T
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Table 30. Relation between the reduction degree
of chrome tanning liquor and the pH value.

KBRERBIUER
PUEoFRcLBE, ~ 14 RED

g i i Cralum 0 70 % ICHRET 5 3 T,
degree* Electrode paper PH 3% 4Ic ER L TITL DS, 80%L)
0 1.05 1.2 ETRBALE-EDEZERL T3,
o heel 2.0 R pH 13591, 02 53. OWiE & TS
2 i i BB, A4 REI0~40% ITBT B
ﬁ i Ay PH3.0 5L F &155 &2 AT, MM
50 3.00 4.4 BEEESZT 20 TRELNEED
60 3.08 4.6 N30T, chioxt U TR EEIC
70 3.27 4.6 BT S %R OaELHEHL T
i Apii L5 B ELEELES.
90 3.30 4.4
100 3.36 4.4
*, Expressed as wt. % of added Na,S,0,5H,0 to
chrome alum.
4 -
3 5 0/"3"0—“0’—o
H o
"ot O/
i
I '\/ | | | | |
0 20..+-40. .60 . B0 - |00

Reduction degree*

Fig. 10. Relation between the reduction degree of chrome tan liquor and

its pH value.

Expressed as wt. % of added Na,S,0,+5H,0 to chrome alum.

REB J/0-AEROBTENSEECRFTHE

7w — AERBEAICHYD, 70— s2KOBRTE, 70— A BERkES AN S8R
RICKEVBELZTIZT. FTo 7 v —2HOBILEICHE S BBIRE TSR EDTH
B8, SEBRIC EICERRFHEIC Y - TR, ZOBTLREOME SICELIh T3,
BHIH 7 v — L FBIORHRINIEE SN E3BBOBE L BRI L RTHA S,

AR TR O

/s

EETGHE D& 2 RE 4 2 S HICEIBIC X 2B84AE L RDTA B &I L

RBROBC DL TIRIBE & HgE Lo 3 2o o Ric X 3 Cralum B4

YAt

REB—1

BRESUCRBARICTUELLRCRETEHE



R S BRELIC B S 2 ABITTSE (6 85

£ B A &

HEFAEL ; 7 A A K 3g (1.5x7.0cm) Z7AIKHE (CaO 25g/L) ic5H MR (16° =
2°C) L, MERICH LTS RO 2 %HILT » &=+ TISGEBIIK, DT 2 %W 6%
AE &) BREZRBRRE U CHERD b 50205 MHHT U TR L e, CoR%ES]
ET—HHRE L, AiER (70— sf#E0EE pH & OBR) LB THFHELIcE A DR
W 45ml (RIS %A IA 2) TR 2 A% REL, 6 HERICEI R, 1%HEKRER Y
—Z W CHRIL T L.

HETT 5

(1) Cr0; ofERORE L, HikAZ BRIy —£1CTRILL, HERRERESTS Ly, 10
%BIREE 71 ) WA TINA Tl 2 IRBC%2 N/10 REERGER ¥ — 2 I CHE L, BHMFTRIC KT 2
i o Cr0; OZEIC L DA U,

() #HiEERE (Ts) OMIFER & — 7 —1TKE AN, FEOHFZAL TH»ICE L, &
Frosih LRy 2R ORESTOFAE2 L TEL LLTD Ts 215 2 i Lie.

3 BHBIOMEENEICIE Y — 7 2 2 —% M. BIEEER 7Tcm © 5 b i
lem 23 & A Scm iC > THMREORFZiR) (kg) &L, MEES Sem K% 20
T i L.

(4) pH ofllsElL, # 5 =2k pH » — 2 — (RISEERERE 2 BH L7,

Pl EofEH Table 31, Fig. 11, Fig. 12 Xk Fig. 13 i< T& 5.

REHRBEIUER

Table 31. Changes in pH of tan liquor by tanning blue shark skin pickled in sulphuric
acid-sodium chloride solution and physical properties of the chromated leather in
relation to the concentrations of sodium thiosulphate in tan-liquor.

| Combined

Na,S,0,5H,0 Hydrothermal

e Tum Weight of | PH of tan liquor Cr,0, Tensile |Elongation shrinkage
tan-liquor 1 e kD, | P After  |(mg/g sheengih (cm/5 cm |temperature
(wt. % to Cr-alum) (g) tanning | tanning skin) (Kg) leather)(Ts) (°C)
0 2.62 ‘ 1.05 0.85 ' 13.8 120 2,1 72
3.09 | ! 139 2.3 78
10 319 ; 1.40 1.37 14.5 143 15 80
3.08 | 154 2.4 79
20 270 1.89 1.80 20.7 139 16 87
3.01 162 1.8 88.5
30 28] 2.46 2:35 26.8 130 20 99
3.01 150 1.7 90
40 281 | 2.86 2,55 ‘ 27.5 143 20 992
2.83 130 2: 2 84
50 299 3.00 2.76 31..5 156 26 86
2.89 ‘ 130 2.2
60 313 i 3.02 2.85 1 33.9 168 99 84
3.18 162 2.5 81
70 279 | 3.26 2.84 28.0 118 99 84
3.10 149 2.2 81.5
80 2.74 | 3. 24 2.89 | 26.6 120 94 89
3.03 | I 150 2.4 81
90 2.76 | 3.30 2.86 | 23.6 118 31 75
100 |- 8.8 2.95 | 75 2.2 72
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D
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n
(®)
Combined Cr,O, (mg/g skin)

. 1 | [ [
0 20 40 60 80 ICO

Reduction degree

Fig. 11. Change in the amount of combined chrome in the leather relating to
the reduction degree and pH value of chrome tan-liquor.

(O, Combined chrome as Cr,0;.  (»), pH of tan liquor before liming.
@, pH of tan liquor after liming.
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Fig. 12. Relation between the amount of chrome (Cr,0,) combined to blue
shark leather and its hydrothermal shrinkage temperature (Ts).

O, Cr,0; @, Ts.

1) pH ofg#iic>w»Tid Fig. 1D, o pH BFEMHZRET I 2 E8@H 5T
%. 3 pH 3.0 HIT TSN B HEDE 0D 5 I MRBIEM AL T D TH A S 55,
BRET (1933)10), &5 (1957)™) 35 L 08 Bowes, Mrrron (1955)4589) 2315 X 5 ic A 7
TBECERE-T, FAEAEDONI -1 C EFBEOENSIHL S 2D EEZ B

2) Cr0; ofiaiiz (Fig. 11) RAGGEE v — £ (o~ 4 2)60% % AL TERIG L 7o 8iE 0 5
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Fig. 13. Tensile strength and elongation of shark leather tanned in sodium
thiosulphate-chrome alum solution.

(O, Tensile strength @, elongation

EBRETHD, (ZFTRAEPH @ EFWCHET 2 & 5 BEHEEZRT) 4 #igH50
~60% T pH 3.0 AifZRIC I S 7B DS, FiaROSTREFOLI TH S

3) Ts o (Fig.12) THIMid 2 &, 4 830~40%%icIcHER LI ORE L, 50
~60%F T/ v — 2 DFEERIBERLUTITS DICK LT A REP40% 522 5 & Ts 1388
SICTHET . COBE7 v —a0EEE Ts ORI, HIEOBTEOHED T
OBICKREVEBLNDEDTH 208, BEHICZDERBICHEET S

4) iEJ) (Fig. 13) 2> T3 pH OEOLREEAS WEEZR L, ~4 R60% LI -0 E470m
5RBICTREZE DD THaK.
R7o—rDfEREBSERLTS, HERET, K->TpH 0K, BlbEITEORK
WHBREVIEIZRLTH S

5 (RO (HgB)iA4+mw/®% »od0%F TRFEE XD /T, chiZ
%QﬁKM®%%C$5M<W£@ﬁ%ﬂ%&bt%®t#ien . 0% D& 53—
REEARERL, Di# pH O ERICH 013 5 ¢ KRIE—EEER L 72,

L CHBEEIZEN & BHRRERT LD Th 3. BILIENINAOM TIZMEEIZET
ZRLTL S,

PED~B)FTEFELTABLE, KMEPH3. 0 b4 ROMBHGR0%D b Dps, Cr-
alum BILOEAEIC B L TEWEA 2B LU TCRFO LS TH S

Bt - ’CZ’OJUEFHEH’J&CLDL G, MiERSD, MUDR X %)GJ, ®iZ Ts OF D% L5
W7 pH 25N X THAD.

KEB-2 K-alum ZEBAALE UICRICHT 228
I3 TNV LELTLTS RICioBEE i EY 2 @ HEONEEE LD, 2T
FRBORYIC K-alum 72% L%Zthﬂ#PMﬂw C, EERARBRIC 7 v — ABRR DEITGE
DPEEIC R THREERY 5 LI, BRRICK 2B ENILLTA 2 cnFERT L EICL
7e,

£ B A &



88 BRI RIEKEEFHALEE 25 1135 515 (1962)

AL S RTEBRB— 1 ICB WL TOMMIC L 2BMKDOR D IC, “2% K-alum (5% &lkH%
Z1r) HIR 20ml Z FCTLA B0 St 4 < Bk sl L /-,

HETE; ChbEBRADEALARIC L. 051z Table 32, Fig. 14, 16510
160 E TH 5.

Table 32. Changes in pH of the tan-liquor and physical changes of the chromated blue shark
leather. (Tanning by potassium alum liquor was employed in place of pickling)

I\Iiar‘fsé(r)_;'liigo \( Weight of | PH in tan liquor Cogxrbioned Tensile gg?gﬁa\t’\i%@ Hzg:?rfilz;?al
1 e oLt e R 23
solution Taw Sein Before ‘ After (mg/g strength leather(cm | temperature
wt. % to Cr-alum/ (2) tanning | tanning skin)  (Kg) | /5cm leathen)|(Ts) (°C)
0 3.08 5 e e e i 30 1.2 73
0 o 1.40 210 | 10.9 4 1.0 96~97
- 2a 2.05 2.50 32.1 . 0.8 92~97
5 3 2. 60 2.90 33.3 1 1.3 93~95
i 0 3.00 3.00 39.0 i 1.4 94~97
55 o 3.10 3,23 46.2 i L 90~97
i o 3.25 3.20 63.9 7 0.7 90~95
2.73 48
o ol 3.28 3. 98 69.4 - 0.8 87
3.09 42
- 5 3.30 3.95 58.2 i 0.6 83
90 2l 3.35 3.35 46.1 4 0.6 7981
100 2.87 3.35 3.35 9.0 34 0.6 79
o
o -
=1
4 - ° \o 60 3§
on
P
—0—0—R—0
~3—8—8=8 g
) 3 =5 _ _40 &
- g g
s 2
2 °737 - 120 &
o/ =
& _© ‘r 3
| (:) | | | {

0 20 40 60 80 100

Reduction degree
Fig. 14. Change in the amount of combined chrome in the leather and the
pH value of chrome tan-liquor.
O, Amount of combined chrome (Cr,0,). (), pH of tan liquor before tanning.
@, pH of tan liquor after tanning.
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Fig. 15. Relation between the amount of combined chrome (Cr,O;) and the
hydrothermal shrinkage temperature (Ts) of blue shark leather.
(Tanning by potassium alum liquor was employed in place of pickling.)

O, Cr,0,. @, Ts.
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Fig. 16. Tensile strength and elongation of blue shark leather tanned in sodium
thiosulphate -chrome alum solution.

O, Tensile strength. ), Elongation.

ERERBLUER

P Eoin K-alum ERIC TEBICRA R E 7 v — 2B L 7255820 TE,

1) pH ofg#iic T (Fig. 14), @ik pH FEMBEEMOEE (FBRA) 8-
T, B0 pH B8E GEART D, ~4 RBEA0%L EZBOTHEIG L&D AN 8
BRI O pH (L3 ERD St

ZLTpH3.0~3.25lc BT 7 v — iR UBRS L.

2 Cr03 it Fig. 14 13, RioRMEZZ B 7ce (Fig. 11) & s TRIR 2 5
PEHERUI., CTOC ERAERTEIFERICHLT, W2EROFBKELrALIZC LT

BHEDTHAOD, THNICLBEEEDIENCEZDE0H, Kalum &1>5 EHiFIC X 514
BEEERE L, — Tl 7 o 28K pH X3. 02 ETHZ2DT, B Al & Cr oBEHE
BTN 2D TR EBEEZENS.

3) Ts o#p (Fig. 15) TiZ, ~4 £&EH»H10%, 20%ThH =D Ts 1390°C 242 T, B
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BRick 256 RELCBERICLTLS, X pH3 0 LUTDL &8 90°C lEL - T
B, FNLETEDPPRETERLTHES, chizZzofic Cr oENF4 TE 5D T,
CNOBEBTZOTRENAIDEBDLNG.,

—MIC 7 v — LA DREERDPHEL THNERFBENE LN S b 505, Fig. 16 2%
MLTATH, 7u—sflieiE Ts Eoflicid, HUINEBEBEEZED N7, TD
C & BRI BRI A RIS ST K AN EEZOND

R K-Alum THFEL 72T X 35D+ ODTSZ)>90C19U:<‘:72L LDMEZLOIT KL
T, RBRICEZH0D1E, ThEDH@ENICENC &3, RBEIRICHSEGZRIZT O
EHEEENG.

4) iEJy (Fig.16) 13, BBEEZBHM LGS LRI T, ZoNARE OIS 2R L
7o, TOTERDNTIE, RRMEZDBEGICK 25 EZ B LickdhEdBA 0
SEMCHE DT EZENLTH S, ORI 1 REA0% %2 B BAScEEE R0, Dk
N A REEIEIITPER - THIRT 2 .C@A%?%@Vﬁ@@%fipHBOW&L%ou
ZNLTOPH TR 7 v — 2 DFEERSEAEZTRTOLNDL> TH B,

5 [HMEDOESE (Fig.16) 3, ChRNOBGEE FAKIC 1 £ RI0Z DR, FEZR
U, KEEENCGET 2HAER LT3, L LIHBREEZ 2 3 v ovv i LoHE) S &
T, b2t REVEDEDFEICK UIFERTH 3.

Z U TRBEOEE&I D bEMICHE D, ZOHMAIT 7 v — 2 DFESEOD I ORIED T 53
ZLL,

I, FEEBEBIOCRENEECREFTEE
HiEER (I—A) T, BROBRMEECELT, BHOBETEIC DL TRDI.. 0k
ROSHT, /vn—aBHLRMEEELBISEBFRECOOTE, BETSHEBRIEL
EhhoTe;
TOHHE LT, BHOBEES XCHRSD, HUFRNELERLE2OTRELHEE
ZoNB., TDRDICHRT OFDBENZ OPEEHRTIE, 70— 20888 E Ts &0
BARICE 2B THRE T2 Lic L.

REA BAERO/O—LBE—FLL, REEELELDHIBE, EOMBEDOEIL

BRPD 7 v — 2B —EE L, TOREZRICL THLEEOBREO YT D%
fbEkpsc iU,

ZLT Tslc2T, iiE (I—B—2) TREMK LD OFEEHEA, K-alum 2k
- TR MR L D SIEMICH > - T LI DL TOFREICH B Lic B,

R B A &

AR 5 7oA Y A AT OX L Semic GIkT L, 6HMAKEEITL, Kk 1 %7 ~
&= VIRTHIK, 2%0iiE (5% A4 ats) W CRIBUEE b5 RTTY, chEd kY T—
WHUE L 7c.

LR 5 BRI ATEER TR, Cr-alum SHUTHL, ~4 8% 2 D30~40% 00> T
TGUCER CRBREZWNI LI &0 Ts 85F <, EELTHRIFK -72DT, AEBRTE
Cr-Alum 10g T~ 1 #4g Z AT EILET> 72 chz 50ml & LT BRE Lz, B
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@ Cry04 i3 2 100ml i1 2.5225¢ TH %

T OJER 10ml §*DIT/KEZIA TIRD & < BRE T L 72,
TERD2, 10, 205 L U50ERRELE L, oo Cr0; £z
D %BWETN D
HIEH: ; BRREA 3 BT,

LS IMA 7z,

R — 41

KBRS U TRIIEIIEE L.
ZDFHRIZRD Table 33, Fig. 17 85X 18 DT &< TH 5

b ZzoliEzzhT Nk
252.25mg & —JEiIC L, A

THIMZIT-> TELE Lz b DIC DL TH

Table 33. Effect of the volume of tan liquor on the tannage*.
Weight Tan liquor Combined : - Hydrothermal
of raw GO = Cr,0, ?Cns}lti E}ong:- nileage
skin  |Volume | Relative volume (mgz/ 4 p (mg/g streng 1an temperature
t i i . o
&) (ml) o weight of skmr ) i)l (Ke) (cm) (7"[’57) C)
| | |
3.075 | -
2720 0 16.3 | 3.5 35
2. 224 \
9. 564 9.5 2 26.6 3.18 9.9 31.3 ‘ 4.5 82
2.645
9 494 Ol.4 10 4.9 3.10 19.0 23.8 ‘ 4.0 78
2.476 1
2 475 99.0 20 2.9 3.10 20.5 28.0 ‘ 3.8 71
2.736 ‘
9 98] 250. 5 50 1.0 3.10 25.7 24.0 | 3.8 | 64
* Blue shark leather
#%  The figures represent the stretch in 5cm x lcm leather.
(o)
30# , 8o} S
=i
e \o
) ~
&0 L o
\320 = \\\\\$ %) \\\o
o 460 T 60~
o e .
= = O
S |00 3
3 &
" 7 40
E o ' ' 40
- 20 40 o
Relative volume
! | |
Fig. 17. Amount of the combined chrome and
hydrothermal shrinkage temperatures (Ts) of © 10 20 30
blue shark leather tanned in the various vol- Combined Cr,O; (mg/g skin)
umes of tan liquor. Fig. 18. Amount of the combined chrome
O, Cr,0,. @, Ts. (Cr,O;) and hydrothermal shrinkage tem-
perature (Ts) of blue shark leather.
RBERBIUER
1 Cry0O; #4813 Table 333 L T8 Fig. 17 /R X 51T, HRARDOMEE2, 10, 20,

50f5 B D NHZ 38

15 THnzER L 7.

BiRo 2 v — 4

BAIOE RN b —

FETHDEMND,
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EEMNKRTH B0, RETERTH b b T, TOMERBERERT C &3, BE
HHDIKED b, WEDONZHLEDICERET 250 Cri0; BEEI NG D EZEZ LN,
2) Ts & CryOs ekt e wBIRIE Fig. 18 0T <, 47 v —oB0E L 13 31ITH L,
K- T Ts BRI TFOBE@ER L., COBERKIAER (I—-B—1) BLTH AbN
2L ATH B,

o> TThid, BRBRICET 20 %, BKoO pH b X UK EESICBIRKSD 257K
EDARFHRLTEZ SNITL,

Syxes (1955)%) I, a5 —rvoAnvEFyvEEe 7 o—a0BG FHICBEHEL T
BHEIC O TERL, 517 v —ADRERICIE 7 v — 2 8RO RMNF OB X SHEEHS
BLUOHBERIZT EMEL TS, COTEHhOROEETHE 25— Vs, RS
D7 v —sCNT BEENREEET I DEEZIONS.

REB $RERE (Cr0y) MEEOHBEICRITTHE

RIRERA TR D Cr03 HERR—EE L, WREZLELHT, ThEHEc kT
AT, WRHBD 125 & Cri0; OFEERMSEAL, Ts RETT 2 E2EELE,
LA THHRS—ET, Z0 Cr0; BHEALL BEITIE, WA 2555R4E % 3D
WTHRE T 3 &ic L.

£ B A &

AVERRSL S 74 A f2% 7.0x 1. 5cm i GIMT L, FHIKEE, BiKE L OBRBULIEO$T~TIE
HIEER AR L.

BEGRE ; Cr-alum %2 2D 40 % 14T 2 4 BICTETG LD OEEKE Lz, HIK
D Cry03 #132,942%Téh 3.

BRI GE PR BT R R D205 8 & By, € OB RENIZ10, Ru>T7, 5, 2, 1fFLihick
THRL T, TICS BIMEL2 &5 AHEMA TERERE L., 20MEOBE~DE
HET N THIEBRA RO 7 v — alite—EE LT, WRESILE L Ee, ok
HoZE) &R L.

< DfERIE Table 34, Fig. 19 5 XU Fig. 20 D &< Tdh 5.

RBRERELUER

D Cr0; off& R, Table 34 5108 Fig. 19 o, Sl NE—EDE4E, CrO; it

MEHLIBBIEHE-T, BREOBERIZ 10> T M, & 3EE, CrOs Bnsinss
(F7720B3. 0%t & TII— AL TIE2.94%) WO OHEATH 5.

2) TsiconTid, MEAWRE (Ts) &7 v — afidite OBIRTIR, (Fig. 19) #hamss
WRTBL, Ts bE 1> TEL D, RO Cry0s B33 0% (0iC S 1T i H
ISHIETT 5.

) BRABLOMBEOEAICOLTE, 70— afEak2.0 %8 L0 3 G4 IEFTE2RT
£5Th3.

Ll EERAET 2 LIRILIE (1937)8) (3, 1.5~2.0 %D Cr0; i3k e S & DA LT
BEELTEONSE ERSTEN, AROBELRECLS TH 3,
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Table 34. Effect of the chrome concentration of tan llquol on the tannage*

~/Volume of llquor

“[Combined | .

Hydrothermal

Vr};itrgg{tng‘ (20 times of skin ‘7 77Tan liquor | CrgO4 s’tI;‘Z?lSllti ‘Elongatlon ok shrinkage
weight) ‘ Cr;0; | Cr,0, (mg/g ) g temperature (Ts)
(8) (ml) (mg) | (mg/ml) skin)l (Kg) | (cm) ()
2.511 294. 2 1 | 25.0 2.0
2.101 | 8a | (a) ! 546 | 9.8 | 55 f 2.0 o=
2,199 | 588. 4 | 22.0 4.0
2.313 | A @2a) 43 Wl || g8 ‘ 4.8 a0
2.183 - 1471.0 34.5 3.5(7.1) .
ZW7i g Ga) 1.3 11 360 | 68 &
1.913 2059. 4 28(38)  2.1(4.1)
2.533 | & (7a) 23, % 6.4 1 B0’ 4102 %
2.297 2736. 1 35:0 4.1
zm7‘ 93 ©.3a)| 24 50.7 320‘ 3.1 2=
| SR | b e e =
* Blue shark skin
*k  The figures show the stretch of leather of 5 cm x 1 cm.
a in parentheses shows the relative unit of volume.
= B0~ I
2 :
= .
2 3 - 100
o 4 —~
£ 40| P \<400,\ = 4or _875 ¥
6 e 8 S0 0—8 ' s
5 2 & 5 /// %50 %
- 209" 4 —190 ; 30r %D
£ 7 - 425 &
S | L 20 L I 0
S 0 80
0 | 2 2 0 ] 2 3

Cr,0; in tan-liquor (%)

Fig. 19. Combined Cr,Oy and hydrothermal
shrinkage temperature (Ts) of blue shark
leather in relation with Cr,O; concentra-
tions in tan-liquor.

(O, Combined Cr,0O;. 5, Ts.
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G L& T ABHETH - 7205,

WE¥= v BIO7
b. BBREHR O &7

YL EOFERD O BiIK R BRI B 1> TR

Cr,0y in tan-liquor (%)

Fig. 20. Tensile strength and elongation of
shark leather tanned with various concen-
trations of chromate.

O, Elongation (P, Tensile strength
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2. 7u—aBRECET 57 8 —aKoETEE pH & ORRRICONLT
Cr-alum %, 4 RITTHEIGLABERZREE Ulcds, ~4 REDs Cr-alum 13 L70%
GERI) K#Ed2ETR, pHRHKAICLERT 3,

N4 REB0BL ETRAE—EEERL.

3. 7 v — AEROEIGEBEE BT TR DT

7 v — a3 Cr-alum 24 RCEIGL TREL CEE, ~ 1 8#E60% %2 Hu» TR
U 7z pH 3.0~3. 25 23ah 42 it UIchi SRR b IO K 5 TH 5. HL 7 v —affifa s
Ts (HEGRE) & ORI IZHGIIETHIZ D ML,

R K-alum ZRZBAHAE LcBERICE 2 &3 7 v — af5E&RB XU Ts BMREREEKE
L0, WAL, RICELE UL ToyBlEsEE RS - k.

4. SRR XOWRESEEIC B KT TREICOLT

BRRN—EDEE, Cr0; B NEL B3I THREOMERIIERT 52, ToOR
B3R P® Cr0; £593.0% £ TTH 3.

Ts & Cr:0; 2SRz ANCHI3. 091034 5 & [Hlimic K F2RT.

RIB X CHIEDEAL CrO; K5 2. 0%R L D R4 LK T3 5.

BT 7 v — AR S S OEESEEICE XIZ T L TR, MAEBED IS -7
v OB b E CrOs it d 2iFEHIEOREIN RE T IXHKEZ S, Cr0s
OfEEORED 2131d Ts OBIRIIHAMLSHTRIIE LN - s, §FT THRICDHLTSE
PR TR EBRRIC DN THEATE2L5Th 5,

P bAfREd 5 EEAIC 1.5 ~2.0% &7 0 — D& LERRIFTH 5.

BAE sO-AEECBUBRREIOL XV ED
RISIZ DO TO—EE6),89)

PO R T B M M SRS DL T OWERAMICERONBEA S EA TS, L
U, ZOAEERBIAIC DL T, ROEERENLT a5 —7 v ORSERHEEDIRAR L TL7g
WEH, IHICZOPFEOBEICHONTRS,

AT, FEBHICOLTO EBINSIEE D30 THRH, < OIEBHTIZES 7
o — A DEERZPEIC DU T DMRIA 2 AEE & 97 2 BRI 8RS L 72,

IS DRIICHE TIH S NIEROERIC DL TIE, BiEdeA (1958)0 pF: LTx v
= VT DD T ORI 2R H 253, 27 v — ABRIT DTS BUC, Stiasny (1908)
EHHEL, URRFICHE-THEEERBRICL->-TRHSLOND2DHBL5T, Woop
(1908) i3, 7 wm—2idas—47>n —COOH #:d, #v =13 —NH, 3t T3 L%
A, TwroMas 35X U KeLLy (1926) i3 7 2 /(6% 1T- 72 REIZ 7 v — 2 DS RSRD
TECEICKY, T/ HMY v — 2B EET BEELMD TH S LG L, X GusTAvsoN
(1926), (1942)5 & StiasNy —JRDEZZ D, 7o —A LB EDRGIE, 7o —sEEdRD
KBFEL 25— v Ox7Fy FORIMFEETH S LT 5 LICKkERESRAEES L, 1E
o sEtEHs -COOH #: & A8z -NH, #& 4583 5E L T3S,

NS DWEE DD, M EFMEON TOERFERIC DL TEEREZEL LD S
bDTHEH, TOHMDED ECAHOEDOALATH S a5 —4 v A~DHBE KT THHE
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12, BEEREMOFES sb b, MHEFERO AKX, BK S X ORI DU TlE
5L %, BMEORBKRICHML TS, AKBERICEHLTORENRELAS L D LEZEN
5.

?mbE%%@m&@QK&C%T EENC BT, AKEIC & 2 EAEEFEE

ZAGCIT DD TR U 7c AR, AR O AR BEILBHIC 2 0 B ﬁﬁgﬂ Z OE D% &
tb,ﬁ%%tmﬁémﬁékéwﬂbm@% REZ 56D EMMLTE T EITREL,
WD TARERRZTTS Z Lic L,

TCTH ARBLUREELHANT, ARKBEWNIZIIL, T3 FEBEZEOLB(LEHE~2 &
AT, BEAIO& AR B X OCRIERE (Ts) ZiIc>nTHlE L, M THRIKKZIC T 251
WMPRZEHE L T, TNBEIHFERA I,

Tt > TEUF AR EIINC X 2 BEOHE OB DL T LBREIKE O © =2 57 v jufilic
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Table 35. Change of amido-N content in the skin during the process of liming.

Amido-N content
Period of liming :
Blue shark skin
(days) . Rabbit hide
A B
0 3.2 2.8 3.7
1 2.5 2.5 340
3 1.6 2.0 23
5 145 1.8 1.8
7 1.4 15 1.5
10 1553 1.0 1.5
15 1.0 I 1.0 1.3
. Amido-N e AT =57
s N
5" oy Total-N in raw $kin, 10
of
3]
I\
O,
3'\3
g O\\\
=] (3]
o
(3} 2 =7
: \ \e
_g O\o $\$\
é O\O ” D
< |+ T ————p
0 | | |
0 5 10 I'5

Period of liming (days)

Fig. 21. Change of amido-N content during the process of liming. The a-
mount of amido-N is expressed as amido-N/total-N in raw skin x 100.

O, Shark skin. (P, Rabbit hide.
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Kl & UTHHONTHS & BowrsZ (1953) stk LT3 k51T, M TH»TIRS
BIST I/ BROKGEWCENDSH B &5 LT, KEERHEORE & MR E T B RIS
5T LRI NB,

2. AKEIMINC X 28D 7 v — AfEER, iR O BuGEIR EE 0 Z54Y,

a) 7o —sDfEERDB X UHIEEIC ST, Table 36, Fig. 22, Table 37 # Xt Fig.
BOFLICDOOTERET 5 &, AKBELEBREIIC 7 0 — 4% L OFHBROSES AN S
WMFzcLhBoohc. coTEid, AKE (Trn)) MIICE-T, Bho7 3 FiE

EROBWDEDBIED S LT, FAME Y BRED T 3 FREADKIRS 1, kD —BIEEY
15 —COOH i3 2 7 DICEMD 7 v — 4 « 4 & vict L CIEQFEHEA R T &R TIZ 720
InEHER L7,

b) BUNiERE (Ts) 21T ;

—7 TsiZ21>Tid, Table 38 5 &L U Fig. 24 ic L hiZ, ERROEILIZIR S 51125 - 7205,
IEER B 1 EHALL ERRT 3 &, 7o —ai2i Uy Ts e FRes 2 BAER L.

CoTEiF, Ba5—7r vEREOMBORELETRBT 250 EES L, B, 42K

Table 36. Changes in the amount of combined chrome in the leather with
respect to the length of liming time.

Combined Cr,O;4 (mg/g skin)

Period of liming :
Blue shark skin
(days) ; Rabbit hide
| A B

0 12.0 18.0 8.0
1 19.5 22.0 9.0
3 20.0 2.5 12.0
5 20.0 28.0 14.5
7 23.0 30.0 16.5
10 20.0 28.0 22.0
15 ‘ 21.5 28.0 25.0
30+ ®

) I o— 0 ®

g ® ®
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$ 20L 8 —0——o— ><o o
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(5} ’,
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§ 0 | | |

0 5 10 15

Period of liming (days)
Fig. 22. Change in the amount of combined chrome during the process of
liming.
O, Shark skin (A). (@, Shark skin (B). @3, Rabbit hide.
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Table 37. Changes in amount of sulphuric acid in the leather relating
to the length of liming time.

Fixed SO{” (mg/g skin)
PenigapH iy Blue shark skin
(days) ‘ Rabbit hide
A ' B
0 35.0 47.5 49.5
1 38.0 50.0 52.0
3 41.0 50.0 ; 63.0
5 45.0 53.0 | 76.0
7 49.0 52.5 ‘ 80.0
10 50.0 47.0 ‘ 80.0
15 48.0 47.0 ‘ 78.0
= [ p—"
80 Y. e
@
70+
=
% ®
on
w 60
g
©; 0—o
(7] D >
g 50¥/@.——® le) O\ o
£ ‘T’ ® ®
3 o
E v
o 40—0/
&
30 | | |
0 5 |10 15

Period of liming (days)

Fig. 23. Relation between the amount of combined sulphuric acid in the
leather and the period of liming.

O, Shark skin (A). (@, Shark skin (B). €5, Rabbit hide.
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LirLED, BERd & 5 ICAEREICY A RICH - T, BREOAKEICXD, a5 —7
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T, WMUWEAEEE L nidss i,
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Table 38. Changes in hydrothermal Shrmkage temperature relating to the length of liming time.

Hydrothermal shrml\agc temperature (Ts)

()
Perlo&gisl)lmmg B 7 Blue shark skin e 7‘ r—
| A B
0 85 79 | 84
1 85 79 84
3 87 80 ' 87
5 87 82 5 87
7 | 88 84 89.5
10 86 80 | 87
15 86 80 84

90 - /_g\
— S—
= R
~ 80r
O O
;,,’ 0-@—@ % \@ o}
701
| | !
(0] 5 10 15

Period of liming (days)

Fig. 24. Relation between the hydrothermal shrinkage temperature (Ts) of
chrome-tanned leather and the period of liming.

O, Shark skin (A). (¢, Shark skin (B). 5, Rabbit hide.
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H U T10% &K TREMA BT &/F S BEIbeiE L 7o, Sslic® Ui,

3. ERBLRE

PERDEE DEHFERD B—IID S OoRHOEE s o — 2R EREE LG T512HIC
7w — ABROBERIRATEEMEL TSR, EHCHEG3Nh Cr0; &3, HFRER
T L TLE~2.0%D b D05, Ts BLURNEGRIFRED TH 72D T, AFKEERDEREME
B3 1 % Cr:0;, pH 3.2 0 b 0 ZFIFER I AfkHEAIT 2 EicLic, £ LT 27 vk
B RIFED & 5 ICAKKE ZBIK L, =27 vIbZfEL T, BiEts v — 285K (B 5 %K)
ICRELTEM U, BEHIME5 B, 25°C [EEEKP T, ik =27 v KO
LEIRT B,

—JFZDORBET B8, AKKELE 7 v — A BREICHE > TS L 7o 5 IR 4 3158 X L
HEE L TRRT BT EIC L,

4. 7 v —snim (Cr05), HilgE (SO H X UBUHEEE (Ts) ol

ETHIER T 0BE & RABIC L THE L7, (HURBIERO B clRZRic L., HL
HEIEE O BN THRIKARIC LGS0 & OB LUBRRREEEZZZ EE0 b DIt DT
2, EnENFHWLTEITL 2.

EERRBELIUER

Table 39~41 73 5 i Fig. 25~27 Ic/R9 ML, 27 vibBEM L2503, 7o~
LB LT HROKERIT &1L, RAE—EHBER LY., L bEWHEITEIEL
Jz,

=) TsicBTh, WBXUWHEICHNTT 2 7 VILFIRED T IR DKL, Zihs

Table 39. Changes in the amount of combined chrome on the esterified blue shark leather.

Combined Cr,Oy (mg/g skin)
Periogi;)flsl)iming Normally processed leather | Esterified leather
A B | A B

0 12.5 12.0 10.0 10. 4
1 16.5 16.0 10.0 10.0
3 16.2 10.5
5 17.0 16.0 11.0 | 11.2
7 18.0 18.0 12.5 8.7
10 24.0 24.0 10.0 8.6
13 25.0 : 9.8
15 25.0 10.0 ‘

A, Tanned in K,Cr,O; solution that was reduced with sodium thiosulphate. (pH 3.2)
B, Tanned in Cr-alum solution which was reduced with sodium thiosulphate. (pH 3.2)

AR BB & 3 BRI <, B DR AR L7z,

TDT LRGICIT-7FEE (1-V) (1956)D DA+ 7o) v BLPTVF=vDEIKIE
FROZEDRERE LT, AKERGRICHS SHtmsni Ts OFLOFREFET 2L A
T, B35 7 OEARECHERT 20KS 2HHEBETE LN S,

BlEDEBFRERICOLTIE, S5IK —BERHABIRT ST &3 BHic BEERLL S
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Fig. 25. Change in the amount of combined chrome in the esterified leather
relating to the period of liming.

—(O—, Normally processed leather A. —(9)—, Normally processed leather B.

— —()- -, Esterified leather A. — —(e)— —, Esterified leather B.

A, Tanned in potassium bichromate solution reduced with sodium thiosulphate.
B, Tanned in chrome alum solution reduced with sodium thiosulphate.

Table 40. Change of sulphuric acid content in the esterified
blue shark 1eather

Fixed SO, (mg/g skm)

Period of liming1

T

(days) ' Normz}lclglt}&rrocessed | Esterlﬁcd leathel
e
0 1 40 ‘ 24
1 ‘ 45 ‘ 24
5 ‘ 49 ‘ 18
7 49 ‘ 18
10 1 50 ‘ 18
15 1 50 1 18
HZ, BEIC 27 vibfThbtchdEr, N2 OilE, MHDTEEIC DI Td —EROME
75 &I, 2 P ARV VEELTFRT S EEHIFHHOSRMES 4T LD EES

R

AT UL TCTd, REMNS HNVKRFYNVIEERZMD 7 0 —a 4 4 T8 LT, IED S
ZRT T EBHEOLITHEINS,
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Fig. 26. Amount of combined sulphuric acid in the normally tanned leather
and the esterified leather relating to the period of liming.
—()—, Normally processed leather. - -()- -, Esterified leather.

Table 41. Hydrothermal shrinkage temperature (T's) of the esterified blue shark leather.

1 Ts (°C)
\
Reried. af lmming ‘ Normally processed leather | Esterified leather
(days) (I R

| A B i A B
0 70.1 I 50.0
1 71:5 48.5
5 70.0 64.0 47.0 48.0
7 75.0 65.0 47.0 48.0
10 70.0 68.0 46.5 46.0
13 68.5 44.0
15 69.0 46.5

A, Tanned in K,Cr,0; solution that was reduced with sodium thiosulphate. (pH 3.2)
B, Tanned in Cr-alum solution that was reduced with sodium thiosulphate. (PH 3.2)

80
N o
60r
S o -
= TO---. 8_38:-<0—~-5---°
© 401 o
20 1 1 |
0 5 10 15

Period of liming (days)
Fig. 27. Hydrothermal shrinkage temperature (Ts) of normally tanned leather
and esterified leather relating to the period of liming.
—(O—, Normally processed leather A. —()—, Normally processed leather B.
— =~ —, Esterified leather A. — —(®)— —, Esterified leather B.
A, Tanned with potassium bichromate solution. B, Tanned with chrome alum solution.
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