FU 7 =— PRSI T AR GE2#HD
TH=YBIXNTFDHILT =— b ZfiF
Bkt 4 FoxvfE—FE LT
Saccharinic acids—iZ2>w\T

X RO ROE®
F oE R B A®
I #

[l

BE, S 7 = — bRMBEHGIN 50% BRI, M AREIREIC X > TERRICMEYE 2 [,
R EREMR SN TW52, O REKRD D 50~55% % ki B AMERRS DEAC X - T
BEME A ISTS Y U7 BB B R M O — 3R & LT, EBIEMHORTAIL L TORME < & bR
EFREICE EEoTW 3,

A OELEFRAEE X 5546, VWEETHEELMIMERMAICE £ > TWicElED &R & HE TF
RT3 oBE#IFHCEL, BRNE—FmE LT, #EEMBEROTLEIR L FEMEO#ETLF]
FAEdFBHTLENTELS,

BB KM, (L TOERIZF LT 74 METH o708, FRIIRBEEIC X b £HREE
ERTWRDIS, $A7 74 FMEREFAOK D ORHEMEIIEF S L, T —HOREFARKE L
T, Taz— A RS X OCEBEESETORBMBEELE 2 LMD DAL TALY, L LS
5, REEEREZ LT 0K ORFRARERORENWFBRFIVE227 L, BETIE, HLEROER
LEbiT, EELRMKCARDIOODE, £LT, LA IORRLEMBIIEMEORR L\ 5 HIkHE»
LIROEILBAZIILD TV, Tinbb, BERRL22H%, ROV LT 74 ko Ca-
— A% Na-, Mg-, NHy~ N— R CEEX &M H L7 74 bikl, FROORBETH D EEHERE
fRETHD, TROIMAZBRINACEREIEZ ML TV 503, EEELOBRICE EED, FKO
STEHMAOHE,HRITLEL, WED LIS, VT EEORLENR TV > TV, ZhikEl:,
TIAF v I ADRELESIT X DIER A THBMBIEL, - TEEORESBEMA L ST HDS
hWoXolhotcz s, RAFHOELN LERARDERBFINILL L olcz &, EHIKOREL 0T
FADREMEDVE ST, A TEGEORBMSEEY 1 7 VOB TEVEEANLEARZ LICHFERS S
%, TLTC, {L¥EASATTCRZOEACHEHE LY LT = — VEBHRL LR > TRECE> TV 5,

ZOXSRENTIZ, ¥4 7 = — PRBEEOITERREINICBIREEZELD & SFERME %255
L, EilfEFIFOEEZMhT 52 LR EbDTOLELVE VX L I,

BEMH BB AT T 5354, H5H—MESBRRICERIN S 52, F A I3PEIRO B i LI
I X > THIROR—ME~NFEINS 52 28R IEE LV, ThPHFINRVIEEILERME O

@ KRELEHE - REML @ KRELEBHRELERZH L THRE
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HOMEROREREREFICEH V- ERLETHD, ZOBFRENLEZRIEMCRATS Vw52
%55,

COEMRE>TY N7 = — M EBBHMOFBERS ZXIT 55 561F, BEBRrOUBELT%77
7 bY S 2y L AEEONMERENE s X CEREME ST Sh, TRMIGERE S LTINS
FiFE2OKRETHENTES (F2H),

BT, 203L, BAUERNEREMENED X S RRSHKD SR D 7o T 52 FAEZNH L L
TRELR,

ER IR RS E I3 & LT Saccharinic acids 25755~ Fr v EECHHLD,

Saccharinic acids biﬁé@'f/lzﬁ VR X 5 T b, OSBRI RIC Kian®, Bruys
¥ X O Exenstenn® B2 X o TRBISRE SN TURIFELEAELE DS LB KBFLE TS, BOT
Y HREOWMRIER DITEOREIED— ik LTREL, ZhiCHTs8ER»hEv, Ll
D, H7 - — FEMBERICBEI L TIE, Green® 7t Southern pine %47 = — MM L7-BEkH
@ Saccharinic acids % 7= »y F 2 LT _R—3—2r< /57 4 —CXDRBLEBESHLL,
Saarnio 35X OF Gustarsson®, Krason 35X U Secerrert®, HAccrunp? LT Martson® 5zt 5%
FOHEERHDLDHT, LOMRITOWTIRELHASHITEIN TV, dbAA, TOMKIRERDHE
M, BBEHCI->TERDY, —D2OF— 2ok EHTH LIS HRETRLE DNBEDT,
SamueLson® BIZX o THimbhic, ~M1 FrFIBOA AV IR /57 4 —REX > THTD
Bk, THRVRIOTFETAT = — FHEMLIBEHE OB TS NRRMM TIE A U TR S 0 5
FIERZFTL o7,

o =% 5%
O-1. R&ROEESE LU

HREE 600g ML DK T » 7 (GKE: TH=v 11.5%, 77 10.6%) wEBRANMEKES (EEH

4.851) iITAh, F1ROFMHTHEML,

B 1X XK fi% % {1
Table 1. The cooking conditions.

1t i Wood sample 7Re721 p—i\’ne‘y 7Beech >
7% f% ¥ Cooking liquor:
£71rhY (NagO & L7T)
Total alkali (as NagO) %) 18 15
Bofb ® Na0 210 )
Sulfidity (as NasO) (%) 25 25
ild It Liquor to wood ratio (cc/g) 5/1 41
It & Specific gravity at 20°C 1.05 1.051

JE fi# % ¥ Cooking schedule:

B e I B B E R 1 1
Time to maximum temperature (hrs) Lt . 1

i owm R E o
Maximurnr]l1 te?nperature © 170 + 2 17042
R (hrs) 2 2

Time at maximum temperature
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HIFET %, BELICRBETHR L 72ME, ANELBL TREERELL,
T h < KIRBER DERERIL 2,240g, 7 FAMPEIRTIZ 1,830g TH -7, 20°C kT HLEIIRD
BD1.068, 1.074 TH DV, ~ W TWRITFDID 45.9%, 50.7% Tdh -7,
DG HTVIE 1 #D T TR -7,
0-2. FERh SEAIETERMEMED B
BIRR LI - T o7,

B
Black liquor
Acidified with N sulfuric acid to pH 2.
Precipitates was separated by centrifugal separation
and washed with water (five times).
(The peptization was prevented by washing with 0.01
Washed with water | N sulfuric acid).
777 V7=V F i3
Kraft lignin Filtrates

ppt.

The pH of the solution was adjusted to about 5 with
M sodium hydroxide.
Evaporated under reduce pressure at 35°C to small

volume.
HBEEE > + Y v A FoOw®
Crude Filtrates
sodium sulfate Ran through a column of Amb. IR-120 (H form).
ot oY R
Effluent

This solution was checked for Na ions and, if necessary,
passed through a small cation exchanger (H form).

Evaporated at 30°C to a volume of about 100cc.

Mixed with nine parts of ethyl alcohol.

After two days the precipitates formed was separated
from the solution by centrifugation.

Washed twice with alcohol, 99.5% by volume (in some
cases a small amount of hydrochloric acid was added to

ppt. the washing alcohol to prevent peptization), and finally,
Reprecipitation once with ethyl ether.
T2 — VIBHR
ppt. Alcohol solution
Dried in vacuum over Evaporated at 40°C to remove alcohol.
phosphorous pentoride. Added water (about 100cc), black gum was filtered
Weighed off.
Rk KB W
Carbohydrates Aq. solution
(Polysaccharides) Neutralized with barium hydroxide and barium car-

bonate, and filtered off.

K i
Aq. solution
Ran through a column of Amb. IR-120 (H form).
%vapolated at( 40°C)to dé’yr}lless. - ted und

o dded water (100cc), and then evapolated under reduce
BAS ERE Y H pressure at 40°C nearly to dryness.

This process was repeated thrice.

LIRS C R NN

Acid soluble non-volatile matters

Volatile matters

BIR Y7 = — bR OB AT E R R I E O 4 B R
Fig. 1 The separation and purification of acid soluble
non-volatile matters from sulfate black liquor.
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BER WA LS, 1IN GBS E P SHEEALTPH2 EF5E 757 v V=V ikt s, ©
OREBTENE L EAHECHE L Tr L BmEZROS8 L, W% 5 EKET %, FREESEREED
&, JKER{LF bV AT pH 28951 LT 5 35°C TRUENRKE L T 500cc A& T 5, £ DB
POMEME T P Y AESHE, BAK—TAz— (2:1) BETSENES, FikEAbl, ThisT
35°C CRERMEL CTNERIRE LATRIARMREE - Y v & 255175, ZOE%R 3EIEVIR LAFR
LWFRE AT, BERBMICE D 742 — V2 RE, KIBRE T 5. 2 DO/KIEMRIE A 4 v 2l (Amb.
IR—120, H&) » 5 2% BLER/A 4 v EkRET 5, bz 30°C TRUERHME L T 200cc £ 15,
TR IfEED 99.5% 72— L alx b & SBBOREIEREZ X5, 2 PEEEICRER, Lk
REOSBEL, WERWE 99.5% 72— T 2RISR, REIT 2 Y TS, T OFMREZED 30°C
TT7 a2 —ARBETICREL, KEKRE T5, TOBFRCKEE- ) v a2z, REBREZHE-S) v A
ELTF@RET S, PRSI CH LYy Amb, [R—120 (H#) %58 L T Ba { v %k, 40°C
TSR REBECRERMEL, & LTFER, B, 7rErvBeD7a o MRERE RIVCEERET
%5, ZOHEERIEBDIET, RBICE > IKBERSEIBATERENE TS,

I-3. METATERMMENAF | IAT b I57 +—

A F VASHEIEE SamurLson® [ L7t » T, FRRHEMER 1 4 v AcHily Dowex 1X8 (BO, ) %
Avic, BIERTF OV ZITHPWIEE XA, HHRT X S SRR F O 200~400mesh O % D& v
7o

ZRIREINE A 7 ADRS, NELHBOR L Ok, REERORE, MECX - THHShEOT,
A PHEREFR - 78R, 70~ BBEECIINE Tom, BIEE Tlem O 5 2%, 7 RAE
W X TX75cm O H T A&V, wUEEF b U Y AQOREBISBIINEX 0.08M O—EiRETHRL, %F
1% 0.07TM THEL O LEFES OFBHRIEER 2 CTERIREZ MU, T7/abb, THHES 56 110%
L7cL 2 ATRER 0.08M ik B, I5ic 751 LM%IT 0.1IM & L7, MERMWEEDER bvFEV T
(ERBERE KK &, SREMEMEER v 7 “CV”) 1 X - T 150cc/hrs [T &I L 72,

BilgH 7 MEROFETHE L,

0% ERIBRC 0 < BA B X %72 Dowex 1xX8 (CL&) % kith 5 A —EBEHMICHLRAR, #
2cmED~y F2ED, BENTLAMLB LALLM U LRE#EYELy FE#A2ER, FIEOHIE
EREL,

LOHNFEEER PVYEY TTEASNIHKTRE S, MEHICTHERERIC X 5 ERIRORIBRIEA 5 <
Motet LETERE, 0. IMORTVEES M)V ARREEART S, #ENERIC BO, BIZR5 T
D31} B, BRBICHEEEAKERTIRY, # 5 L0—YOHEE KD D,

HEO 7 7 A~OWINE L CREROSERITIRD X 512 LTIk o 72,

BEvih &5k X h - sl o—if (Ce-Saccharinates & LT 11~12g) #7kEg{tF b U 7 A IC XL b
pH {99 lchfnfs, 9 100cc iICiRMEL T » 7 ATEE X 0 #2ICiE A, BRE THIREEMEINCER
g, H 5 ABECATE LU B oMk & 0.005M v EEF b Y v AEHTIRIE L7,

AYEEF MUY ABKECEBERE LRI 20cc o757 s vab s 2~ AR, BEYkHEEE
B\ T SAMUELSONDIO DFEEIC LT AW & FT75 572,

SRRBEIOHHITRDOL 50 ThB,
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SEITHRED 10cc 2 €~y + TO.INEZ v AFH U 7 AFHE 10cc % EFEIC&Tr 500cc D = v v~
1Y —7 722D, THITIRGEER 30cc #INx 5, HRLET 20 HFAMEME, WAL T 400cc DHikz
Mmx s, IHXAFTITAKELTHS30% 2~ FH Y7 AEWK 10cc Znx, 0.05N FAFEEEF + U7 4
BWTTVHECRETHEE, MEBOBERS 2R v — AK» ) v AHBETERDT,

I-4. {¥7592 a3V FORE

ETFIY VAV FORERFEELTR——I < 57 4 —~KEDfFRo72, 18-V Fie»

WTIREREEOEN, ZTOFBEEROFIERNA 27 LB X CREFITEDDRG OHEE R RS,
I-4-1. == r< 7574 —KX5REE

PRI EEFR No. 51 %X Uf No. 51A ZFVv, FHROK 1L 45cm, REAFEAEILHY 85cm & Uiz, &
EUTHETHREAVAR, BINCX ) ERETI TR -7,

RERTALE, BHFNIROE B TH S,

FRBATELE

Ethyl acetate : Acetic acid : Water (10:1.3:1v/v), (9:2:3v/v)

n-Butanol : Acetic acid : Water (4:1:2v/v)

Ethyl acetate:Pyridine : Water (40:11:6v/v), - (10:4:3v/v)

n-Butanol : Ethanol : Acetic acid : Water (45:5:1:49v/v)

Butanol : Pyridine : Water (6:4:2v/v)

n-Butyl acetate : Pyridine : Ethanol : Water (8:2:2:1v/v)

Ethyl acetate : Acetic acid : Formic acid : Water (18 :3:1:4v/v)

O

Hydroxylamine-FeClgl??

KyMnO,~Acetonel?

AgNO;-NH,OH

0.1% Ethanolic bromophenol blue (pH 6 with Oxalic acid)

p-Anisidine-Trichloroacetic acid®

29 NaJO4-Schiff’s reagent®

M-4-2. fFLOFR
a. Glycolic acid;
b. Lactic acid; MR Z R L7,
c. p-Hydroxy propionic acid;
d. d, /-2, 3-Dihydroxy-isobutyric acids;
KDNERFIT Lictd» THRE L7,

H
|
CHs 15) CHgCl 16) HzC—O—C=O 17) HzCOH HgCOH
Cly | HCOONa | HNC | kg |
C=0 C=0 —> C=0 —HOC-CN ———HOC-COOH
| KEA | HCOOH | H,0 | HCl |
CHg CHj, CHj; CHg CH,q
Acetone Monochloro Acetol-form 1,2-Dihydroxy- 2,3-Dihydroxy-
acetone isobutyronitrile  isobutyric acid

ester
b.p.118-120°C  b.p.166-169°C
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T=2=—AEF53Yy PO mp. 12107°C TH o7z,
e. d, /-2, 4-Dihydroxy-n=butyric acids;
GraTTFELD 35 X O% SanDER® (T Lizht o THHEL 7=,

CH, H,COH H,COH H,COH
| | HCN | hookorfig |
CH + H,0— CH, CH, CH,
| | ] HCl1 |
CHO CHO CH HCOH
N\ |
g ‘HO CN- COOH
Acrolein d, /-2, 4-Dihydroxy-

n-butyric acids
BRSSO VY L b DR TAMRL TR 272, % =— %0 m.p. 12 149°C Th 72,
f . 3,4-Dihydroxy-n-butyric acid;
Nerl® Z L7cht- CRRB L7,

H;COH H,CCl H,C-CN H;C-COOH
| HCl | KCN | kg | :
H(fOH HC|)OH H(IZOH —_— H(I:OH
HCI
H,COH H,COH H,;COH H;COH
Glycerin  Glycerol-e~ 3,4~Dihydroxy-
monochloro- n-butyric acid
hydrine

TV VEORBRSTORERIZRDE B Th iz, C:60.86%, H:6.90%, N :5.32%, CasHasOuNy
« CHgO, » HoO 25 DI EfEIL C:60.89%,H :6.81%,N:5.26% Th5,

GLaTTFELD 35X OF MiLLer2® 2 Lsy, Fo Vi (m.p. 169~170°C) % 74 U 4% L CobibERE
L, TDT7 2=~k FFTy FO m.p. 1 100~101°C Tdh » 7,

g. Cs-metasaccharinic acids;

L-75¥/ 2% 8N KEEfbF IV v AIBMC L D, HEHF . — ST, Shrs, 80~85°C iThmghl <
FABL D, FRIIZD Ca B biTR o, =~ %ED m.p. 12 160~163°C TH -7,

h. a-D-Glucosaccharinic acid;

Kenner 35 X0 Ricraros?®, Kian® 2 Licdi -7z,

D-7 37 b~z (10g) ZIHAERKKIEHE (10g/200cc) ic14A], LEEEPLFBLEILHELR., £
LT, MEEE Y r oy SO — T AN D X kR T £ L v SR L, m.p. 164°C, (a)F
93.1 (C.2 in H;0),

i. e, B~-D-Glucoisosaccharinic acids;

Corpert 35X OF Kenner®, K 2 L7chSly, 77 b—AERKEHIC 4 AZEKE L CTE
7= Ca-Glucoisosaccharinic acids S8 Uik, V7B F 105 L7: e~D-Glucoisosaccharinic
acid ® m.p. X 95~96°C TdH - 7z, TDOT LY VD m.p. 1X 160~161°C, FRESITOFKERILC:
60.82%, H:7.00%, N :5.00%;, CasHaeOsNg+» CeH1s0¢ %25 DFFEEIZ C:60.61%, H:6.67%, N :
4.88% TdhH 5, 10~95% 7 L 2 — WIBIKICFIBF D Ca ik p-D-Glucoisosaccharinic acid THH, oD
T vEO m.p. X 193~200°C Tdh - 72,

j . @, B~D-Glucometasaccharinic acids;

Kenner 35X 00 Ricuaros® (2 L7cpiVy, 3-O-AF AL 2— 22 [RGB 7 NHBELT T &«
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Ca-Glucometasaccharinic acids 2> SRR L7z, 7 & F v SFEH L7: 8-D-Glucometasaccharinic acid
® m.p. X 88~92°C Tdh o7z, 60~82% 7/ 2 — LIFHKITAFIB D Ca $1¥ Ca~e~D-Glucometasaccha-
rinic acid T 5%, T OWEEED m.p. 1X 103~104°C Th o7, T ¥ VIEDEELSTHERIIKRDO E
KD CHote, C:153.81%, H:7.419, N:4.30%; CuHaOuN; « CoHioDs » 4H;0 55 FE(fE C
:53.86%, H:7.17%, N:4.33% Td 5,
I-4-3. -3v F O~VIDFE

AV FI~VIROWTRR—=/rx 57 4 ~ KX BFREDEICHREDERETE Y,
BORREV Y FVIRT Ay vEERL, FIMEBRIRA <=7 bzl b, RS HERLK,

SV P OLRMBHCREEREE » U v 4 0.5g ZMMXTMEAT 5L T /7 r v A Vv ORIBRZMANCFEL
DT, TI/rvAVYRIEE +TH5,

Ay F I B ECN OARREHC 0.5% = br 74 Y » FF 1 U ¥ AW (NagFe(CN)s(NO) « 2H;0)
BINZ, KEEH VY ABETT AP VIZT 5L, MERFBEIC, BHFIHBEL LD Bitto RISIX
+ Thote, Tio, THRETHELET 7o Vil (v » 7KK 2% 5 L RERICHE -7 DT Schiff
RiE% + Thd, DM, Bavoiscu 35 & U8 Dever® 12 Licdt» T, LPROKHFHZ 0-7 3/ VAT
AFEF (O-= brRVYXTATE FRBEBEE 7 v E=7/KICX DIRITAERD) 30mg 2 ELHP0ROT
o — VIEREINL, KEES V7 ABETHHCT v h U R LT B ERE BT S0l —F OlHE

FAR, EXTHLBFICRMEL, B30k, BEGERTHEEE Lc, ZOBREZERERES +) 74

CEDY P=ATTAH YHCLTHLEMETIREL &, WHXERERT IR, HERITORIE DR
Theh o7,

NRYFPNVREBERCLIYTASvEERL, =47 —A»bE# L7, m.p. 120~124°C (Decomp.),
FERIHORFIE C:59.84%, H:6.99% Tdho7c, CasHaNyOs » CsHeOs « 2H,0 55 DFFHEfEIX C -

/”\
W ne [ W f A\VN\
/\/\/f/'j Bandv
V J V B'Hydfolxy

propionic acid

40 34 30 26 =22 19 1T I5 13 {5 105 95 85 175 65
WAVENUMBER X100 cm~!

2l SNV F-VIKXUPB-A Fedv T vt vBo
Ty VIBEOFNBRIR A7 b
Fig. 2 Infrared spectra of brucine salts of Band-VI (Fig. 3and 4)
and g-Hydroxy propionic acid.
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59.99%, H:6.97% ThH b, ZNOFIEBRINA =7 b L% B4 FrREL T A vEBEO T LY VG
DENLERBELDPE 2R TH S, 7Y XA1% KBr (600mg) % B\ /e,

m# R & £ B

Y7 = — PRRRIRE RELHACHFER LK RIIB 2 RCTRIN TV 52, BEANRRRLZ &
X o TRKRPOFBERSERC R ) DERMBRBD LI, 77~ v RPN 7+ ERERIC T
a57}ui:vt@ﬂﬁ$ﬁ%ﬁ%ﬁ%%<@&,7»:—»$%ﬁ%ﬁ¢%ﬁ"«itwn—m
BOEL, EREEDILWIOLHEIEND, FEAORKIUHERTRIZ7 »=v X b7 Fics<, iz
IR —AERENSVDD, TRODT AN Y FRERKITH DEETTIEFEREIE b LRI T
A=Y EMEEE DS, TFEMBERPICE < EENTWRFNERSZWIZTTH 52, ERITF 0N
THotelvd L LRFETRETHS I,

ZORAELT, ETEMENOEREDTHZENTES, LoLAENRD, SiMoNson®® |3, < v
L 7S TRIB LB D Y ~ 3 2w~ 2 2RRLT, KBBEOVWTROBETS
AADHDBECZERIEIHL TV 5, £, 22D, ROXSEMEL L TH 5, - FILE» S
WRCIHEHLAAMBRS ZEHHT 5L, BVinwr > Ti349.3%, 7H<v Tk 64.9% & x5, X5
I, THhEDRERPOBTERDY 7= v 3aiR &, BTEHMEISORD 27.9%, 25.6% REIC
5%, LIchi=T, ZOMBRESTTHLHBAIENERMEMEA L 74 2 — L RIBEHEWE O, £ Dok
BRKG OERRCREILEN L ETIE, T+ EBRERCEZEENB LD, BERCETIZERER
ERNDBHERFEZLNIE, LA L, RIXT H <y BMEERICILE L TR 37% d0khot, Th
LOZ L, THEHBTH=Y XD IBERETEBIN TV BCDIC, 7+ KBRS ORISR ER N
BT H =Y RBERDOLNI D ARV DOEEIEFVIEWE LML TVWE 5,

A~ T2 r — R EEBRTKIRTIEL 3 555300, YUY ~ 3 vl r —RX T F DIKBEEUR

BoE YT - — PEBBERDOSITER
Table 2. Analysis of sulfate black liquor.

(FA 100g iexf T 5 8 HRA D g 550

(Grams of materials contains per 100g of wood)

" 7 h o= v 7
it 1 Wood sample Red pine Beech
4[5 % ¥ Total solid content 79.8 70.3
A # ’H Organic matters: 60.3 —
FErTiAEE  Acid soluble
BT RIS
Non-volatile matters 18.0 10.5
(Mainly saccharinic acids)
EeAISHESEMEYE  Volatile matters 4.9 —
TN 2 — VREEIE
Alcohol insoluble matters Trace Agogt
(Polysaccharides) .
EERiAMEE Acid insoluble matters 28.5 214
(So-called kraft lignin) .
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OFBLRINCH N2 & B0, ZOBE, B ~ e e - ROMRERESMEE 55, £LT,
ZOEERICAM~I trr—AOEREBFEIENTEL S,

HEERM~ T m — XD 60~T0% % DD 7L 3= v v FIREEH~ I kL e — ADK
BIETA-0-AF AT NI w7 X2 5% (990%) XD LEMIC X DIEHEEINEOD, k7
BRBE D U ~ I e —RIIEBP»LELAERY ) —AREET, #77 V—RAB X7
FE/ —ARKBBNTE VT LR ) OEIERED 2D, BT Ah VIFRIKHT S/ ra<yFry
BIOCHZ 7 b= v v OEFMIEERY, KN LTT7SE #1757 2 /33 Eniley btz m 30
hEL, SEENDRVDL Z ZTIRERINE S,

BHEBM~ It e — 2D 15~30% 2 b b5V 5 viABEHEED S 4-0-AF L-a-D-7 17w v
H30% BIREB L D %< Co- fizifbD, Co- fLitifiiZ < 58, 22087 47 V) IERIC Tk
DT FE) T35 ) — A0, FFIIRBOETLLITF Y7 VvEHIDRTHh?O, 75/
FYTVRNHEMTAELFELLNLEDT, REMMF YT v ) SBERENREL, HELHR 0L
Ihsetwnwzs,

L LEns, [REBME > 5 VIdstTs > 5 v X 0 SEAELSE 0D, WHEN A & #HIER
T Sp (8 2 IRIBD +Sg (85 3 1K) > S (BEH ) > S, =M (HHIB) +P (BF 1IKBD & S Bie v oickt
L, IRERBHTIX S3>51>S3+Ss>M+P DIETH Y, Se BIIFZH WL :9, 4-0-AF1 s w )
FOFVEALAO-AFATAN IR ) TSE) S5 VIFETRILVMELIL DB T A5 U USHITIRIUE 225
D, 4-0-A2F L7 N7 v vEEEIZ® 5 vEHO Peeling off LIGITIRERLAVE VhRLTWS 2 249
BEDD, WMEMOEMC X BIEH, MECTIEEMMRERTS 5 LAFE L LRI,

HEBM DOV a= vy, REBMD 40-2F LA m /) %5V ZEENRTWVWH O0-TEF L
Fto40) IR DIZBEB R WNTD,  IEHEED 5 M0, KRNIV RO 2 ICYIHE T 55 225
#Hizha,

ZNHDTEDD, RO~ I A —ZARRBT H< Y ICh_RTTFCELLEL, »ORT LN Vi
WX T 5 I EERH UM oS LEERABR W 7o 0T, BRI B ~ I r —RBRTFEENE VR D,

LT EEER, M Fe X YBERT FERBRCORVERO—2TL 555, MRS RVwTE
DOHEBSIFELTIE, DEVCIMHETHD,

PEAR O~ Fr X VBRIt e — AR CEHENRKLDOEEET 5L 250500,
HIRGM:, AREORBEE, MCHMEMEASM~DRz, (7r7 7Y LOEEE Ve —REY
B, ~ It r— 2ROREERES X CHHERS G L OB, £ Ve ¥ S BROTRS R EHE TIRE
EHTHTZENTED, LHLarD, HHEMOBMEMIED 3 7 vyl TG 2 LEmEE] 23 E12o
FOSHTRVOTHERRIETITER VD, W0 RE L, WHEHOBMMERESEDZRIC L 5K
ROBHEME R HNDORBEOEE, WHEEKBERED ~itir—~AGHRAOERD LTk 5 R
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Fig. 3 Separation of acid soluble non-volatile matters in sulfate black liquor
of AKAMATSU (Red pine).

Column : 7X71lcm; Dowex 1X8 (borate form, 200~400 mesh).
Eluant : 0.08M sodium tetraborate.
Flow rate : 150 cc/hrs.
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Fig. 4 Separation of acid soluble non-volatile matters in sulfate black liquor
of BUNA (Beech).

Column : 7X75cm; Dowex 1xX8 (borate form, 200~400 mesh).

Eluant : 0.07 M sodium tetraborate which was increased to
0.08 M at 56 liters and to 0.1 M at 75 liters.

Flow rate : 150 cc/hrs.
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74 —RERE LABRCX VREZNRSEIIEL TS L, E3IXROX 515,

SNYFIRKBFT7Z7E 7 —ApDiD, v F1-b KEHFO~FY — 2058, HE2ER
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Table 3. The constituents and amount of acid soluble non-volatile matters
in sulfate black liquor fractionated by ion exchange chromatography.

T 5= BEYR 7 BE Ok
AKAMATSU BUNA
black lig. black liq.
/{y > .
No.|~ kRS L t048 TR FEEESE Per cent by weight (%)
. _ TR e
Band Constituents and its formulas W E SHEA WA B
No. Based on |5° ™" | Based on |3
Based on| Based on
non-vo- [© 0 © 4" non-vo- [P7UC
latile latile
matters matters
I {a Arabinose,
b| Arabinose, Hexsose (trace)
i Glycerol, Hy;C(OH)CH(OH)CH,;OH
1
v % Unidentified substances
v {
VI g-Hydroxy propionic acid, H;C(OH)CH;COOH 16.81 3.0 11.72 1.2
Glycolic acid, HyC(OH)COOH
W TRt GO e00n S J o) 26
VI d,1-2, 3-Dihydroxy isobutyric acids, . ' 0.89 0.1
H,C(OH)C(OH) (CHg) COOH : .
d,1-2, 4-Dihydroxy n-butyric acids,
Hy;C(OH)CH,CH(OH)COOH
e, B-3, 4-Dihydroxy n-butyric acids,
X H,C(OH)CH(OH)CH,;COOH 15.93 2.9 47.93 5.0
Cs~Saccharinic acids, CzH;00s
a, B~D-Glucosaccharinic acids,
H,C (8H) CH (OH)}?H (OH)C((?H) (CH3)COOH
a, B~-D-Glucoisosaccharinic acids,
X H,C(OH)CH (OH)CH,C(OH) (CH;OH)COOH 41.43| 7.4 1233 L3
XI{ § } Unidentified substances 0.37 0.1 0 0
a| B-D-Glucometasacchrinic acids, 0.81 1.72
XTI H,;C(OH)CH(OH)CH(OH)CHy;CH(OH)COOH : 0.2 : } 0.3
b| e-D-Glucometasacchrinic acids, 0.29 0.69
100. 00 18.0 100. 00 10.5

THEL®, Peeling off RIGIK X o TUMI S5 & R DILAMITLHBIDEEZ NS,
4-0-AFATNIR) TFEIXYFYRTFEIHF 7 2D, Wb Stopping RIS X 1 i
BLUTHERTCIEE LT IE, —ARPEVBET A D VCEETHB ZLERL TS,

SYFIRSY &) v Thot, T/RrVVERETT,

SNYFIHEXCTN ORI E — 7IE0FCHH TV EMMICIEI7 LT e FEOFERZT T, Bitto
K&, Schiff KISWTFhd + Thott, 0-7 3/ XV AT AT FEDRETIE- Sy FII 2S8R E8
BRI, IV FIVTRADNED ol, TRIEFHLILAMEEHT S Z L 3IERICARTH 578,
Sy FMR7 2 b=, SV FIVIZAFAS Y A FFATREVE L B3, IER/ L 2—20T7 0
H Y GROEICARES D T L% Bavoisen®® B#HidE LTV, %EE b.p. 2 72°C THH5 5, LMk
TEERENE PRS2 30T, 8745 VIFRARTRARESIBCEET 555 (MR V, WD,
FOREIFFCHRVERRENS,

AV FVIREHPRE CIRMET 2 L A OP R VAR ELMHATHY, B~ FrF T r it VET
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NYFVI~XI, == 574~ CXoT, SR IBCTINEMETHE L
ZHER LU 72,

TH=YBIOT FEBEEEDOE Sy FOEIGRILIKT 5 L RO X 5 FMAHR LN,

1. Cs-isosaccharinic acids /& 7 = v KMPEHIC R 3% < & ¥, MR HREREED I T 5%
BIEHKI2/6TH o703, T HEMBERTIEZN I D 327 ) A <HL/10TH o 72,

2. T FIKIREM DE %R 51X Cy~, Cs~saccharinic acids ¥5 X % @, gB~D-Glucosaccharinic acids
PhigB Y VX T HoT, FETIERNEREMEAOKIESZ KD, LD 3BT d,1-2,4-Dihydroxy-
n-butyric acids 2%\,

3. MBIV 2~ fia &t FVETBEHE & LICEE AR R A 3 5 S E i R
T4 k5, 2FHICESVESTD o7, FRRPORTIEFEREN TR & SR D 5

T H =Y KGR BT BFERE S Y 2 A BEOURRE R~ I R} ST T 4 —~DAKy POKE
XP:5%93.3:1 EHERI X7,

4. B A Py T vEBIEERERE DICHBINS <EENTHY, 77~y KREROEHE

Stopping reaction.

H H H H H OH
G=0 COH Gs0 C:0 C=0 ¢:0
CH(OH) Com COH ¢=0 mgn CH(OH)
CH(OH) CH(OH) ~H,0  CH 5 CH2 +H,0 CHz CHg
?H(OR)‘_ CH(OR) c::H(OR)‘—' CH(OR) ? CH(OR) = CH(OR)
CH(OH) gH(OH) CH(OH) CH(OH) QH(OH) QH(CH)
H,COH H,COH HC OH HZCOH HL OH H,COH
4-0-subslituted 4-0-substituted 4-0-substituted
hexoses or 1-4- 1,2-enediol Cg-meta
hexosans l Peeling degradation. sacchdarinic acids
e Ha Ho
COH COH COH OH
QOH c-0 C=0 C=0
COH ~HOR  COH €=0 +H,0  C(OH)CH,OH
GHOORY & T cm, CHy
CH(OH) CH(OH) CH(OH) CH(OH)
H,COH H,COH H,COH H,C OH
4-0-substituted Cg-iso
2,3-enediol saccharinic acids
~Hp0 Stopping reaction
CH, CH3 CHy oH
COH ¢=0 9=00H ¢=0
¢=o ___, co *HO _c<oy C(DH)CH
| — —_— P—4
GH(OR) CH(OR) CH(OR) = CH(OR)
CH(OH) CH(OH) ?H(OH) ?H(OH)
H,COH H,COH H,COH H,C OH

3-O-substituted
. Cg-Saccharini¢ acids
R X I. 4-0O-B#fi~FYV—-RERF14A~FY—-FVvDOTLH Y 5HE
Scheme I. Reactions of 4-O-substituted hexoses or 1-4 hexosans in alkali solution.
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37 FEMBERL D DSV,

T FEIBFERIL T H < v KREEMRIC X T Cy4-, Cs-saccharinic acids #3% <, Cg-saccharinic acids
RIEFL DLW, ThRER e e — 2ORBBRICHKRL, 7F7OHERIY =¥ vaign
e, TOREEMIE > T r - ZORERMIES TV S Z ERIEHL TS,

Ce-isosaccharinic acids i3 4~ [E#ifEn5 2, 3-enediol % ke LCHE Xh 355 (IR1), 7
FOBERHT A r - AOREICE D LBERIND, ChIZHLT, 7H<yTRELR—X, L=
TSV, HIZ7 VIR LERSN, REMLD bRy b~ AOREERA NS VDI L DR
DRIEFICEVEVWZ LS, M, Linosere H (X 1-4#EEDF I rELX—R, vV / EF R I+
REF—RA% 0.02M O7 5 VB TREBLICHE, 4 BEOUNIEF et —ARRLESHTD
7ok, FALEEIER G (Stopping reaction) \WhIEAME L, RIGIREDO LR & EDICErDENNEL AR
DTERBHEL T2,

Zrm—ZAEP D E T B 1-4~F vV — ¥ OEICHERMGEIT 1, 2-enediol Hfliifk 7> 5 Cs-metasac-
charinic acids & 7g % 2505 2, 3-enediol Afifjf&»>5 Cg-Saccharinic acids 127 -T2 74 VU fitE
ZIMETE (MR 1)e ULHLAEMES, BT A H Y IEHRPIC T 5 I S K 57T E OFEE
B2iBns»sd 2 3-enediol 51X K54 Ce-isosaccharinic acids # ST 2D EALN S,

H H *.* o
q=0 90H 9=O (|I=0
(?H (OH) (|JOH EOH (I)H(OH)
CH(OH) CH(OH) -H20  ¢H 1H20  CH,
CHIONI ™ CHIOH ™~ CHIOH) — " CH(OH)
(IZH(OH) QH(OH) 9H(OH) ?H(OH)

H,C OH H,C OH H,COH H,C OH

Hexoses ” In strong alkali Cgmeta

saccharinic acids
il Ha
CI)OH Cl20H (‘.)H
COH C=0 Cc=0

0 —H 0 | TH 0 1
con ~H0  com 20 C(OH)CH,OH
CH(OH) CH TR

CH(OH) CH(OH) CH(OH)
HpC OH H,C OH H, COH
In strong alkali Cg-iso
-Hy0 saccharinic acids
In weak atkali
ty Ha
COR GOR CH, OH
"n
C=0 COH OH C=0

1 [l 1

CH(OH) COH -HOR c=0 Hy0  C(oHICH
— N 3

CHIOH ™  CHIOM ™" CH(OH > CH(ON)

CHOH) GH(OH) CHIOH) GH(0H)
HyC OH H,COH H, COH H,COH
In strong or weak alkali
I-O-substituted 1-O-substituted Cg-Saccharinic acids
ketoses 2,3-enediol

M X O ~%FY—ABXCL-0-FEMf~F Y —RD7 L7 it
Scheme II. Degradations of hexoses and 1-O-substituted

hexoses in alkali solutions.
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BEEH @ Ce-Saccharinic acids i3 Ce-isosaccharinic acids i bR CTIEHIC A, T EBEEDOE
HEE7 »~vERBEREL D 2Ry, Ce-Saccharinic acids ix~+ v — X B L8 1- @y + — 2D-
bERIhS (BRI,

~% v —RIIFF7 A H Y BRIV T Ce-Saccharinic acids #4: K 3 5 #I&28E <, ®BT7TA»Y
AW ClE Ce-meta 35X U8 Ce-isosaccharinic acids #4:fkT B EIENE S, LH5IT, BEEPi Ce
metasaccharinic acids 1ZJk% i 7 <, Ricaarps 55 {2 DT & A r—RT A H Y AECEHNT
L TWS X 51, REOHERBAHEBNCES A, MHEOTFEAE 2 IE 5 %) &3 b ko K RHTIMT
Ris (RRVD) MEENC % EHEShDS, $h, A r—REPHETH -4 ~% Y —F v oIt
KD ZOEKURNICHY, T DEEE Ce-Saccharinic acids #4 KT 51X FCH 5,

@, p-D-Glucosaccharinic acids (I D&z —R, =/ —R, Ter—ABXO0T L be—2kE
phAERINh, #7777 =R, Fr—AEXU0M F—22511 e, p-D-Galactosaccharinic acids % 4: %
T5, —BROASATEARTIEH LT = — FEFRIT X 5T e, B~D-Glucosaccharinic acids #4551 T3,
@, B-D-Galactosaccharinic acids % 4% § % WIREMEIZIRH /N E L, FRCIREERM Tl DT REME IR
ETHLEERLTELD2Z2EV, WTFHIZ L Td Cg-Saccharinic acids 137 /L5 VIAHERIZ~F Y — &
LLTHRHERRTVWIHIEEZ DRSSV T 21T B,

Cs—saccharinic acids (&, REHEOT7T A » VRABLFL L 5 A D = XA L hB050M8S Bayghiz
F & LT Cs-isosaccharinic acids & L TfFEL (RRM), * o 7 vKIEHIE Cy-meta F7i3 Cs-Sac-

H H Ha oH
QH(OH) ?,OH ('ZOH ('2=0
(IJH(OH) COH (:'EOH Peeling (‘:(OH)CHZOH
GHlOH) == CH(OH) = COH —  CH,
?H(OR) (.SH(OR) CH(OR) H,COH
H,COH H, COH H,COH Cg - isosaccharinic
|1-4 Pentosans ,2-enediol 2,3-enediol acids
l Stopping 1
OH OH
C.:O R C.=o
GH(OH) C(OH) CHj
CHp CH(OR)
CHOR) HaCOH
H,COH

Ca-metasocchurinic Cs" Saccharinic
aclds acids
end monnomers

__— C.E,"Sﬂt‘.‘(:hurml'(: acids

Pentoses —— Cs-isosacchurinic acids
Alkali Cg-metasaccharinic acids

degradation

B oR® M 14~V b —HFVRIURY P~ RADT A Y HiE
Scheme MI. Degradations of 1-4 pentosans and
pentoses in alkali.
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Stopping
*.* H H oH
Ho§L° gg: Son é;c(’om Ar= Arabinose
Ar0¢H ArO(::H —HOAr EIEH +H2° ¢H2 X =Xylan
HGOX HGOX HCOX HCOX
H,C OH HpCOH H,COH H,COH
Arabino— 1[ Cy-metasaccharinic
xylan Stopping acids end monnomer
i ”.‘2
GOH ¢ OH
GOH _noar  GOH 4no0 ¢=0
GOAr —— €0 —=—  C(OH)CH,
HQOX H(;‘,OX HQOX
H,COH H,COH H,COH
Cs-Saccharinic acids
end monnomer
oX oX ox 0X
HG HE CH GHy HaG OX
HOQH—-I HOC HOC -H,0 C=0 +H,0 C(OH)(COOH)
HGOHO —— HCOH T——= COH —— COH —— CH,
Hq?ﬂ HCOH HCOH CH H,COH
H,C H,COH H COH H COH
1-0 - substituted Peeling By-passing +H,0
arabinopyranose -HOX -HOX
OH H Ha OH
=0 ¢=0 . OH =0
C:H(OH) +H,0 COH COH +H,0 c=0 ?(OH)’CHZOH
CH, — (':H ¢s0o —— C(OH)CHy CH,
HGOH HGOH HCOH HCOH H,COH
H,COH Hy COH Hy COH H, COH A : .
Cg-isosaccharinic acids
C;-meta C,- Saccharinic +

saccharinic acids acids HOX Xylan

l Peeling

+H,0 Cg-Saccharinic aclds
— X X X = X i~ —2 Xylose ——— C.-isosaccharinic acids
1747 1341747174 == 3
AI Cg - metasaccharinic acids
r
Arabino -xylan
M & V. 75E7%25vD7Ah ik
Scheme IV. Reaction of arabino-xylan in alkali solution.
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D.P. XF23h, 275/ — 2l Ryl , Cs-isosaccharinic acids D it HED Cs-
meta 35 X O° Cy-Saccharinic acids #4 KT %, T LT, 75E/ —AKRKELCEWTT /L Y REEE
2IEHITITAS D, Cs-Saccharinic acids KB R T HEANF 5 v XD WL, 745V RERY
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H Ha Ha HaCOH .
¢-0 ¢OH ¢oH Coow Blyeelfc acid
GHIOH) —_HoR ¢=0 ¢=0 4yo
GHIOH) ——> OH &—&— G0 ——— OH _
(;H(OR) H C.Hz Lo] 9=0 R= Pentosan
HaCOH HzCOH Ha COH CHz
H,COH
+H50 2
1-4 Pentosans T —-Hz\f Hp H H OH
Hp CoH €0 -H,0 €=0 +4H,0  €=0
+Hp 0 GOH ¢=0 == CHIOH) ? ¢=0 > CHIOH)
GOoH HaCOH H2COH CH3 CH3
G OH + Methyl d,I- Lactic
GH(OH) i glyoxal acids
HOR HoCOH ¢=0
HpCOH CH
+ I —HZOZ éo?)H Acetic acid
H o CH
. h £ +Hg0 +
¢=0 COH . 2
CHIOH) COoH £=0 (g > GooH B-Hydroxy
H(OH) #— CHI(OH) GHIOH) GHIOH)  propionie acid
GH (OH) H(OH) H,COH CHy oH
HaCOH HaCOH d.I-Lactic acids &o
oo H Cn,  HCOOH
Pentoses 2 HC=0 HLOH  Formic acid
H + (0)
¢=0 H H oH
¢=0 GOH _yo ¢=0 *HO  ¢e0
GH2 CoH —2 fon — GH(OH)
CHIOH) GH(OH) CH CHp
HaCOH H,COH HoC OH H,COH
4, -2,4-Dihydroxy-
)] +H,0 n-butyric acids
oH on Ha Ha oH
HC=0 ¢=0 COH _, o CGOH Lo G0
CH, GOH 2, C:0 2, CI(OHICH,
Formic acid CHIOH) COH COH H,C OH
Hy COH HpC OH CHy

d,l- 3,4-Dinydroxy-
n-butyric acids

B X V.

-d,l-2,3-Dihydroxy-
isobutyric acids

14 RV F=HFrBICXV =207 A5 Y UMRE

Scheme V. Fragmentations of 1-4 pentosans and pentoses in alkali.
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ZFofhiz d, -2, 3-Dihydroxy-isobutyric 3 X % d, /-3, 4-Dihydroxy-n-butyric acids 7¢ & D4 fEas
MEXNDLH, SIHERIAREE»SWEOERT 5 WREHITIEF RN L 2R L T 5,

Ricuarps 5% (3,1 m —Z% 0.5N KEE{LF b Y 7 AF#RHP T 100°C WimBi L 7254, RIGTEHK
T 7~8% D XE 2§12 %D Y 7B, d,I-3,4-Dihydroxy-n-butyric, d,/-2,3-Dihydroxy-isobutyric
acids, 7'V = — i, 3LEE, % L T4 & ® Cy-metasaccharinic acids #f#Z2L T\ 5%, ¥72, SAMUELSON
56 4, wAr—R% 1% DTAHVIBKTHEBLT ere—=R :1170°C, 21hr, ~{ FrtEAR
— A :100°C, 4hrs.), 7V = —/fE, 3EEFR IO 4, [-3,4-Dihydroxy-n-butyric acids &#&Ed Cs-
metasaccharinic acids ZFE#L T35 2 &5, ZEHEAGOUMII T RETL SR ->TV3,
LT, ZO¥HIZoV T, Brears, Macuei 35X O Ricuarns 560 1% 2,3-2 4 4 K = A i ko Az
XoT/ Y a—nAfEEL d, [-3,4-Dihydroxy-n-butyric acids 234K +5 2 &% SiEL, 1,2-UH K
= VRO X > THEE L 3,4,5-Hydroxy-n-valeric acid 24 § 5 Z L2 HEL T W 52(X
KVD,

LaL, 7V =2—LEisxsXcd, 1-3, 4-Dihydroxy-n-butyric acids 13557 v # Y [KIRIC BN TE D&

Ha H

H Hy ¢oH ¢eo
4.1-2,3-Dihydroxy =0 GOH cou coou CH,
Hp isobutyric acids CHIOH) c=0 c-o /’G]yconc acid CHIOH)
COH OH CHOH) "% COH —p (_: 0 +H0 H,COH
¢on ¢=0 CHIOR) én ¢ CH,
COH CIOH) CHy GHIOH) CHIOH) CH(OH) Hy OH
HoCOH HpCOH H,C OH HyCOH HaCOH GOH ¢=0
g0 * GHe
1-4 Hexosans 'H20T +H,0 '.‘2 H CH(OH)
COH HaCOH
GH3 con ¢=0 )
H H tho {;:0 o COH éOH d,l 5.:-Dm'ydro:.z-
‘COH C=0 2 .=o = H! ¢°H HZ n-butyric acids
CoH === Cniom ¢ CHioH) CHIOH} + )
CHIOH) CHIOH) CHIOH) CHIOH) H H OH
HyCOH HpCOH H,COH HaCOH ¢=0 Ha0  ¢=0 N é-o H0  ¢e0

+ CHioH) — Con —— G0 T CHIOH)
l-u,o CH, HoCOH CH, CHy CHy

C=0 Acetic acid T

OH

. Methyl glyoxol  d,1-Lactic acids
c=0 th
CoH i i GOH
&n " ¢-0 COH CHIOH)
HpEOH ‘\ c0 CHIOH) GoH ¢oH "
¢ HIOH) =2 CHIOH) CoH HE=0
CH, CHIOH) CH(OH) CH{OH)
H,COH GHIOH) CHIOH)  H,éoH +
H,COH H,C OH N OH
Ss. 3,4-enediol COH C=Q
____________ N
0 COH CHIOH)
40\ Hezoses l HO L om SHIOH) ™ CH,
Formie i CHIOH) EHfom
gu gn H HaCOH HaCOH
20 0 4 HcooH €=0 +H,0
CHIOH) CH, €0 = cooH Cymeta
CH H,COH CH (0} cn inic aci
2 2 saccha cid
HzéoH Formic acid éH(OH) cH(OH) Pealing  saccharinic acids
CHIOH) CH(OH)

d,[-2,4-Dihydroxy  B-Hydroxy

H,COH H,COH
n-butyric acids propioni acid

3,4,5-Hydroxy-~
valeric acids
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Scheme VI. Fragmentations of 1-4 hexosans and hexoses in alkali.
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Scheme VI. Fragmentation of oxycellulose in alkali.
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Studies on Sulfate Black Liquor II

Hydroxy acids in sulfate black liquor of AKAMATSU
(Japanese red pine) and BUNA (Beech)

Yasumasa Yonezawa and Kuninori Usami

(Résumé)

Acid soluble non-volatile matters (Hydroxy acids) in sulfate black liquor of AKAMATSU
(Japanese red pine) and BUNA (Beech)were separated from each other by means of chromato-
graphic elution with 0.08 M sodium tetraborate on anion exchange column (Dowex 1X8, 200
~400 mesh, borate form).

The eluant was delivered to the column by a piston-type pump, causing a constant flow
rate of about 150 ml/hr. The eluate was taken up in fractions (20 ml) by means of a fraction
collector, and was analyzed according to the method of O. SamueLsoN®10,

In the elution curves the potassium dichromate consumption was plotted as a function of
the eluate volume. The amounts of different substances were calculated from the areas under
the elution peaks and compared with the amounts introduced into the column. Each of these
fraction bands recovered and isolated after removal of sodium tetraborate was compared with
authentic materials by paper chromatography. The strange substances were identified from
their derivatives.

These results are summarised in Fig. 3, 4 and Table 3.

Cy~, Cs~saccharinic acids and @, B-D-Glucosaccharinic acids which appeared in the eluate
during the middle part of the run were not separated under the conditions used in the present
work.

The results presented in the experiment part are described in the following :

1) The amount of acid soluble non-volatile matters in Sulfate black liquor of BUNA was
far less than that in sulfate black liquor of AKAMATSU(about 55%). It is owing to not only
the differences of cooking conditions but also to the differences of the constituents of wood
carbohydrates between AKAMATSU and BUNA.

2) The main constituents of acid soluble non-volatile matters in sulfate black liquor of
AKAMATSU were @, B-D-Glucoisosaccharinic acids (Band-X), but those in BUNA were Cy-,
Cs-saccharinic and e, p-D-Glucosaccharinic acids (Band-IX). The isolated fraction of BUNA
(Band-IX) was mainly composed of d, /-2,4-Dihydroxy-n-butyric acids.

3) Considerable amounts of the mixture of glycolic and lactic acids were found in acid
soluble non-volatile matters in sulfate black liquor of AKAMATSU and BUNA respectively.
The amount of this fraction was one-fourth of the total amounts of the acid soluble non-
volatile matters in both cases. Small amounts of @, R~D-Glucosaccharinic and Cjs-saccharinic
acids, and a quite small amount of Cg-metasaccharinic acids were found in the black liquor of
AKAMATSU and BUNA.

The substances (Band III~V) which appeared in the eluate during the first part of the
run were not investigated because the amounts of the different substances were very little.

4) The substance presented in elution band-VI was g-Hydroxy propionic acid.



