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Sodium Sulfite-Quinone Cooking by
the Use of Carbonyl Compounds

Junzo NAKANO, Sigekazu MIYAZAKI,
Fumihiko KUMAHARA and Mayumi YAMADA

In 1970, Nakano et al. reported on the high yield pulp
making by the use of sodium sulfite and formaldehyde.  The
delignification by this method is due to the sulfonation at
d-position of lignin side chain and fhe sulfomethylation at
C-5 position of lignin aromatic nucleus.

This paper deals with the delignification using acet-
aldehyde, propylaldehyde and acetone in addition to form-
aldehyde as reported previously. Anthraguinone is.-also
used as a cooking additive. The wood meal samplesuére red
pine (Pinus densiflora Sieb. et Zucc.) as softwood and
birch (Betula Maximowicziana Regel) as hardwood. The
results are summarized as follows:

(1) The delignification with acetaldehyde or propyl-
aldehyde is similar to that with formaldehyde.

(2) Among the four carbonyl éompounds tested here, the
delignification with acetone is the lowest.

(3) The difference of delignification between red pine
and birch wood meal is due to the difference of molecular
weight(red pine lignin> birch lignin) and of aromatic
nuclei, namely the difference of amounts of guaiacyl and

syringyl nuclei in lignin.
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T —% - FINALTNTE REMRBERVWDESE/IVT OBEIX. 19705 1ChE 52 2
Lo THDTHRESIN. ThADLE, EREY —YBIEFINAT VT E REMTIE Fig. 1 i
ATEII, HREY —YIIXDY T a i TORIEAFIEIIME, HEECALT
DANVEAFIMERERT D, ZORER. VT2 EBAELEL TEMBNOBEMSEEI N, /3
WD — FEEOREBHFHTED., I5I. 72EFF7F 2 (AQ) bEMBIMELTHED
BIEBRASNTEDY . AQOBEMICI>TIRY Y/ ZONRESND E & DI, RAELHOSH
AREIEZNTY ST bV TOREIX 1 ~3%WMT 5., BE. BXOEFEINTDABS
(7005+0/8) 25027 5T NV TTRONKIZAQEFHL TS, RAIZ., AQDEMIT
Fig.2 KARTEIWC, VT2 DB-I—FINABEORBIC L > TES T L THEMIRE X
N, EERAKECHORBELT IV F O BUBETRIEIN, E-V D VRIEREB NN TRED
BAONHIEENS, LM, AQRMBHNEEZRT,

EHETE. ChETCRBRHINBNSEFTNATIVTE RUADINRZIEEY (7t
FAFEE, TOENTAFERBXUTE L) 2RV, BREY —% - AQRTORY ¥ =

CRIEERE L,
HE 03Na NaiS0s - HCoR Na:SOs*CH:O HCSO:Na
@C% g CHs NaQ;SH: g CH;

R : H or phenylpropane
Na,S0;+ CH0+H,0=HOCH).S0;Na + NaOH

Fig. 1 Sulfonation and sulfomethylation
of lignin

Earbohydrat
o°
o°
(HAQ)
Oxidation*

Fig. 2 AQ and HAQ cycle during alkaline cooking
AQ:Anthraquinone
HAQ:Hydroanthraquinone
SAQ:Semianthraquinone
* Prevention of peeling reaction
**Cleavage of g-arylether structure
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2.1 & #

T ) =) - RE (1:2) THHL~E7HA<Y (Pinusdensiflora Sieb. et Zucc.) B X
U'<Hh v (Betula Miximowicziana Regel) Z Wi, BB, KRBLU/INTHhDY T =
Klasoni: (72% %K) TERUE, VIV RETARYAKRETI0.6%. 0 /INAHT24.8
%TH5.

2. 2 FAMERHE

WREEEY —¥ (0.6EN) BEUTANEIINVEEY (0.2€)) ORBEEMBE L. HIVEK
SMEEHELTRENVLTAVFER, YERZATER, 7OENT AT RBLUETE >
DAFERIRL /.

AE 1.0g (&) 2HEFL. 1ol BXAF U VAXAF-NVEUI 70RO XRIZAN, EREKION]
BiMil (K1 :10) . AQEMEIX 0.1% GHEEAY) . S70FR2X%E 170°CHIV
aATHICAN., BBIVTNNEML. 2B, ERMEBIUHRpHEMEL /.

2. 3 NNV TIE

EMOKTE. ’"VTE21G3HIR - 7407 —THfL. 1056° CTEREL T/IVSIE
R,

NVTRE, %= [(REEO/IVT, )]/ (KK, g)1X100

2. 4 EME

NNVTHOY = %Klasonk TERL. KRITXo THME (RUTZVE) 2RDE. 2
B. KlasonETR YV = O—8BBABHICRDN,. CORSPOMEZBIRbRMo k.

KMV T =>%) — [OSWT-DTZ2%) X OOIVTIEX) /100]

BUT=_KE =
(KpV T =>%)

(1) Nagsoz t cxzo-._—::'--{,?—-o—-—-‘— NaO3SCHoOH+ NaOH  (pH-12.53)
0.6M 0.2M

(2) NapySO03 + CH3CHO s> NaO3S?H0H'+ NaOH  (pH 12.59)

(3) NaySOg -+ CHgCHoCHO === NaO3SCHOH + NaOH  (pH 12.54)
HpoCHg
s

(4) NayS03 + CH300CH3«~——————Na03S?OH 4+ NaOH (pH 11.13)
CH3

Note: 0.6M NapSOs,pH 9.86

Fig. 3 pH of mixed liquor of 0.6 mol sodium
sulfite and 0.2 mol carbonyl compoun
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3.1 ANTFINEEWERICTIEMBEKDH

HEEEE) — 5 EANRDIVEEIN S5 EMEIIFie ITRT LI, itk — Y o4ic
o TpoHBT7ZNAVUMHERT, ZEL. ANVFZINVEEHOTRTHEREY - Y ERET S
I TR, ZOFHIAMPICBITIDEHEY —FYOHBELEHIZT, HIANFRX - bOER
2D, ABEOANTZIEEWRITNFNEO+ [ DRETNVFINROVVEDROZBE L&
TEHEDICRRLE, ABOEMBEDOS B THEILALATIVTER, TR 7AFE EBEULSOr
V7T ERZE BEELOPHERYT, —H. 7T 2HWEEEOpHIREL., it
EHRICHEELT, L0E<OTE N ONEREY Y ERIEL, EROFT - 2R Rx - kat4
L TWAIEERT,

3. 2 THIVKEOER

Table 1 34 DRBERAETTTAIY ARG Z2RMBMLAEKERETHS RN 1~17) ., HRE
vy — & B (Table 1 ONo1, Na2)ICHBEL T, HEEY — Y BELUEFNATITEER (M3, N4)
OB T = EREML. SS5IRAQBAOEM (N5~8) IKLBZRU V2 ER. NIV
N8 TIE71% ~83%iIcM L3 5,

TZRXHWEANRZVEEMORY Vo RE2H®THE. 7 E7ITE R (N10,
N1l . 7O0ENT7HTER (13, 1) BEXUEFNVALTILNTE REIBELHOEEEZRT. — 4.
7tk (N16, Nl17) IKEBZRMU T ZCERZEWL, LEOKEREESLT. BV Y/ RIED
DRETNFNEO+ | DREITHMETERNI EBHONTH D, LA T, Fig 4 125
FTEII, VI ZABBCALTAHANRINMEEYRBERIERY /= OlE) 1552 &
pEZRERSRN, Thbb, BRCEZV T2 oEtE. ZAINVKRALICEZBAEEOA
BEANRINBIIE TS CHABORAKBENFEORICT IMEBEEZEZDIENTES,

3. 3 THUNKBOAEM

Table 2 3. YA NKBEBLOFHETTEBMLIEERTHS AR N18~30), 7Hh<Y
AKEORRELEEL T, BEEY —FHM (N18, Ml1DDBRY V= U EIXKH6 X bEWL., it
LEMMD 7O FRVHEMOETNIVDEL FRTHI D EEZI NS, —FH. B
V—HENNTINMEEERWERRBIIBWT., THNKBOBRY = F (N20) X7 H
TV ABOZFN (M3) BRI S, Table 3XHHY NHET U/ OSEEBEROBH

;
CHp0NoOH MO,
0CH; HOH, 3 HLC y

Fig 4 Condensation via methylene bridge during
sulfite and CH,0 cooking
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Table 3 Constitution of aromatic nuclei of
softwood and hardwood lignin

womatic p-Hydoxyphenyl-| Guaiacylpropane Syringylpropane
nucleus propane (%) (%) (%)
H H,CO0
e T T S AR [ g S
species HC0 H,CO
Softwood Trace 90 - 95 5 - 10
Hardwood 5 40 55

I FORETHD, BRTEIOC, $HEMMU IV OFFTENELLTITA T VBN
B0 HL. EEBMU Y TR TATINEBLE) FVE (ANVET I FIVER
Bro5IW) 2E5D0OT. COBRRFEATH . LML, JITHSNERY T ZVER
WA0% EEVEEROT, MBEOSBEROHBIIMA T, RIENI T =2 OB FERETIEE
ShkdEEINX BRTES,

R — Y EANRIIVEEMCAQEEMT AL, IAINAKBRZNSERLBE (N
29.Na25, Na28) DBV &V = EEIZ&T2.8, T2.TBXKUT70.8%THH. TATYARER (N8, Nll,
Nol4 ) TOBY V= E82~84% XD {EV., ZHIXFHEOFEEMEOHENSHATEZ LI,
BB, AYRZMEEMELTT L 2AVWEEEORY 2V ER. ANAE (N6,
Nl17) EOELLEVD, THhOERIKNETHS,

4, & B

AEHEICBOTIR. FIVATNTFTERZEEEILTIEOANRIIMELEHZR ., BEREY
—H T TF ) UEMETRO. UTRRERET S,

(1) ANEoNMEEYELTTE R ATE RBXUTOENT LT £ RERAWEG OB
Y=V ER. TAVALATITE RCEBOEEREZRT, 7T CEBY /= EEIBRBEN.

(2) 7HTY SHER) BXUTHIN (RER) ABORY Y/ ZUREDER, WYY
SO TRPBIUEEBEBEDEICE IS LERTE S,
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