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T« D EFER 25 B33 h L L LD T\ B, EERRFOBRTH 5,

CITIRIAFIBEERERLLT bhbhoMEECUII VEAX B /Lo T 5
HBRIEIG RS9 % £ BEUE T CREL T, $RERBY — & <A 7RECEATS & &
DIz, HEREAD, BIAEHALT, ABKOBILYC ki, K, ZOBEROME
AR T AR, 14 v TRED, THMER, AEBTFEMBECIIREOBLERL LS
it THBHEEDORP~DT F v —F B o1,

ERYBEHIhl, FABSBCRITS L L b, APRCEEEREHES OMHE
DOH ST ExMETD, o, TORILOREZI VNN EORARMELEARETHE TVWRE
L7z,

R FHE

1) kFfiEHERORE

JthE KRENEBEERED : X+ 5 (Quercus mongolica var. grosseserrata) DO % v
AV —3IACEOHFEL, FD24~80 4y v o DFH5HRABE LI, “ORE3g % 200 ce
Br—ne—7—cEbh 5ERBDOT0% HBEkmz, 80°C T30 4MHmIXALLDYL, 150,
170, 190°C ¢ 05, 1, 2, 4, SEEHEMBAL 7z, MBC L LWL BKERBE, AT v L ADOHE
DRLTHY, AFICEr — e ~»—% 9 Bo¥ TEETIMABRIRT THd, hics
TRAEDINODE—MBEE < LM TED, MBLBRIL, v—H~-%F77 bhiICED
RELUTHAL, ASTHRE FbmoDer - KR3cmo7F 7 v EEM L EKELE DD
7, BEK, OSWTRAEBEKTIKHELL. ABTACBL T, BEROEEYREL 2
DH, —fME L - TKFREL B Sicy, NEZEHL L,

2) NSC BR&(ICI-\VT IBRRNER

NSC BRI R AMEERREB® CBIL TFRHOX 5 CBE L, bbb, I X7F
7+ vy 71250 g ICAEREIIBE 40 g/4 (Na,CO; & L T), Nay,SO;: Na,CO3;=7:1 T It 4, 170°C
EC1HR, 170°C % 25 BRHIRFOFUETEB XS Zhh o, B 7RI 697% Tho
oo COBERTED, 100525 THTRERAORBIKE Lic, 100 5125 T, <
DEETREBICARSHKEF CORENFRENLTH B, FEEROLIgHYRIT, =D
W 15cc winz, 1545MHIRE 5%, #B, MED400my & 283 mp T isiF 52BN EL H 45
HELB AT HBEA G HRETC L VREL T, FEOPWELY 7= v REHEC T 5 %S
Db &dle, sk, )V 7= v BORUBIRIIZEIHICI0BT T80 LI L - CRERENE
&L,

3) MHORRICLIEURONELRREND

IXFTHE R TOREIDFELXARDLLDIT, 24~40 4 5 2 DHD L 40~60 2 »
Ya®Db D), IAFITRME, OO/ v b2 A, BT OBRETFEDO L — = ADAME
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ERELT, VEBIHEABOFETRAMER 158, 190°C, 30 3O UEEM4 X b G
REeHBEL I,
4) MEEKTEROTRER
EERBED X VCDRGIEHLCICRKRE - KFE - EHR - BEOEBLALLILD, K57
BTy T Y a AUV EHCABEFERERCI > THlEdE iy, RE - KFE - ER
BAAEFERTERINEKBEL C, 7Moo, BRE I X+ SBEETOME,
ICThS X O EEL KEERTH S,
5) 4AFXH/RRY
IAFTHBEL D OKMERRERFAKRTI (B 04g HYBEXFML 72, 058 NaOH
BT 24ABMNEL TS Na Bic U TR T X (v, 2NHCIcZ#AES HA L 72,
MATHERA A VARDERL LD ETHY, 14 v ZBRATEHEK 05N NaCl, CaCly) %
50cc %, 24 RERIATEM, WO MA 001N NaOH TAF A4 L v o R iR EE LT
HWEL 72,
6) ERFEORRICKIIBENHOEL
KFERRIGEIEEEBENNELL I ERMBNTWBHDT, BEERLLTRT
ra— A BRERCID, EHORE -HEEXI AR, Tibbh, BERERL2g ORK
HNBRFSR7SAaED, FIATAAEMEIT A2 - L DEFSFHELLDODL,
BEEGEER Ty PL, r—2 ) —Hyv A T35 BHEBECL TERLL, 742 —1
BEomRERAR5gc50% 72 —Lkmz, 1REBEERAL, S2¥oFT7ra—~1R
B 10% FoOEmLTRE, BBIEKT L2 —AT2H, B, #Erk it THALE,
CDXSICLTHBLAERRE, 105°C THEBLERKECOWT, NSC BE %
RETHRERBRY K I\, ERTEOHEEC X 2FEBY AL,
7) NSC mEgo®{t
Rihe 37l NSCERCEBREER, Thbb, £HIKCO, HEB7LIi=7va4a
AL (SO 18H,0, #H1L7 A 3 =9 & AlLCL-6 H,O, HREAE =% Fe, (SO D 41, MiLAIE
L T AFE HO, LB~ vy v Y 7 A KMnO, O 218, BEA & LT, KREERE
BT, HOEDL IR =ZEAEE TOERY B Ilnol, ok 2 XK 81X NSC BEE¥ 50 cc
HE—p—ED, MBT7A =7 AD 2% BIW25cc ML, 30 53HPLCh@|IFL D
LEEE RS I WMEDO0ccHEDOILEEDRB~ Y FVEES Y V2% T L0
2TRE, By HvB» )Y 2aDBEOYPZIC b iERALL, Bkl f, Z
DRI 20ccx & D, 01% OAMIERREZINZ, 16 5ERE 5 LIcObEAL, #IK D 400 my
L 273 mp i I B BRE A FE L 1, '
8) EEVMTHEAYUH CEM) CL3FHROBERBORE
I AT T OBEB IUORELS DL bRACKMEBEERY EEORMT CREL, X OHE
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ExEEBFHEBECBREL, Thbdb, ARYERZ Ilnm <¢HWIRERL, TORERLS
B (&) *EZEEEL, 30045, 10005, 30003, 1AfEk BRI 2KREFRT
BEL .
HREER

1) EERORE

RRZOWTRHELRDOLS>THY, A—RETIREORLLRZEERIL, F—KH
THBEDOEL LD EBI LI, REOKEIX150°C, 2 HAED 604%, KX 190°C,
2B D 46.7% T, TDEL13T7% THolce LML, & AEDERROINEL 50%
BLET, KEIBREEERONED 6%, WACHMARIEEFER D 20% BEW & HEThil,
WHUDLLSEWOIBETH D, T, KEKBRIED 950°C, HLESHRE D 650°CY &\»
5 RIS & B L Th 150°C~190°C e\ 5 ERREXFEHBE» O V- TLHEFTHS &
Exbhb, '

iR Xr5BELORMELRORE (%)
Table 1. Yield of hydrated active carbon from the
bark of Mizunara-oak (%)

A E
Time in hour
0.5 1 2 4 8
LEEE (°C)
Temperature
59.61 575 52.9
150 60.1; 60.4 58.4} 575 54.6} 54.6
61.5] 56.6 56.3
649 52.8 52.3
170 58.0} 59.7 55.8} 54.3 50.3} 52.2
56.2 54.4 54.0
55.6 52.9 50.ll
190 54.3} 55.3 53.4} 539 453, 46.7
56.0 55.4 44.8‘

2) NSC Bf(C/-\ T 3 BANER

BEABREOBBOBKEIE 2RO L 5T, AHEROBE, HREEHRBOR
D EHEBIIEL LY, 190°C T30 SHEAEL T2 o G ROBE INERETH - T,
UL, 190°C T2 BMAEL ToL v b Did, WMEHC “RIH” RNECTLARBRK X
DLE LI, ¥, V22V POl T57 2/ ~ A BHEOREDEEL — DN D
VT, BERFHARSRDIC O R THEIEL KD, ADBE L BT <, 190°C T 30 4H]
AEL T S B EROBENNDL - &b T<h T, Lehi-> T, NSC EROB{LH
DIE®RR EL T, SEOFEREGOTEANTIL, 190°C30 7 THETHDR, - L3RS
ERBERHOEM N L, TENEEOIVIRIXAFEELDR S,
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H2#E NSCEERCIWITHENROBRES MBEOBRKE L 3)

Table 2. Adsorptive power of the active carbons for NSC waste
liquor (By. absorbance of the filtrates)

B E B & (mpy)
Wave length in 400 273
observation
4 #EEE (CC
Temperature 150 170 190 150 170 190
n B OK M
Time in hour
0.5 0.241 0.291
1 0.290 0.330 0.335 0.324
2 02711 0.382 0.523 0.330 0.340 0.370
4 0.302 0.443 0.308 0.344
8 0.350 0.347
R B OE ¥
Waste liquor tested 0.456 0510

3) MHORBICKIBEHRONEEBRRS

RO FORES, H5VIEHOHEN L ARROLLE BREHOHEIEIRD
I5THsH, RBEIC— P EARL S L LELT67%, BRIEILI XFFHD58% C, 0%
B9% TH i, i, BEDOHN, MBI LbTIrCNELEB IS CBbhs, X
FIBEDORTOREXIOHBRIDHBII% BEZLREM, CORETCILELEOKE
IDVATCRECHBENLEbh 3, FTLHFEHHOBBFIL DO TULL0~60 £ » v adD I XF
FSEENRL- EDRL V= v REHBICOWTIL24~40 £ » v 2 D I XFFHENRET

3k MHOBEECIAIERROREBLEES BEOBREEC L)

Table 3. Yield and adsorptive power of active carbons prepared
from various raw materials (By absorbance of the filtrates)

. % & )
# * 7]1\(/[oistur§ WYield #® Adsorptive Power
Raw material
(%) (%) 400 my- 213 myt
I X I
1. Bark of Mizunara-oak 77.0 58.6 0.277 0.230
24~40 mesh
F X FHE
2. Bark of Mizunara-oak 78.1 59.6 0.261 0.259
40~60 mesh
3 X+ 3K
3. Wood of Mizunara-oak 84.7 57.7 0.334 0.236
VA A IS
4. Reject in pulping 77.8 60.1 0.361 0.276
5. EP”eat'“ A 705 67.0 0.431 0.336
Nl I

Waste liquor tested 0.657 0.427
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Bolee IXFITAMIBEI D L TNCHEENREY, /v P AR, bbb A2%ED, v
— P EAGRBIR L ooy, BERRETH . BENDOL S ERROUEDORC
EREMFIHOBANL LBAIND ETHTHD,

4) HEEKkMBEUROTRERK

EHERER S DO BEEER O LHMAR, SHLRKRFIEIRDLO>THD, BELHY
Wh, RFETIFEALE 0% THIGUBRE, KFEIMMOERE SN 05% 3L%0n10, FhE
FREAMBCIRBD SR -1, BERTICIL03% BEELL., KOXBBEBOHE WO
12153 D 52% RLic, 100% X VIKSG - RFE - KF - EFREILOVICbORBEL L
2, MDD M 5% L BE ot LALBEOFIKGFHANHBLL L EEOT, &
R+ 5 L REIBEO TN 2% 2 ERBL /LY, KBRGLAERKR UL, BFE
D#EL 3% §5EID,

SECIE-RRDOFT TH B, RFIL62~64%, KFKIX36~40% BE, ZHRIADLHI
b, BFEXLI~32% Thotl, BHERONERI-TWEDOT, KFBIVUELHE
DRI L DBV BLXEHL TARS L, FAROTHDOL S it otc, TORIGIIBKRKILE
EXLRH5DT, BFELIAKEFORERL - TA DL, HELRAMOIED TR LTHh 52 £ 53
T, HO OFAED 8 L v b h/p& L, FERdoKkFL, HO &L Thbhbizd, 20k

HAE  HORLARERROTRAR (%)

Table 4. Ultimate analysis of raw materials and hydrated
active carbons

ExN B K & R # K E o # % #
Sample Ash Carbon Hydrogen Nitrogen Oxygen
S S R - B 3
Bark of Mizunara-oak 5.18 50.07 6.25 0.34 38.16
i X 0+ 5 K M
Wood of Mizunara-oak 0.42 49.93 6.66 0 42.98

I RXFSEE XD OEERK
Active carbon from the 3.29 62.18 3.99 0 30.54
bark of Mizunara-oak

I X 5K LD OFEER
Active carbon from 0.15 63.82 3.56 0 3247
Mizunara-oak wood

B X BRAE | par 3.25 13.63 391 0.34 20.26
Weight of losses

during carbonization *Woof 0.33 13.11 4.61 0 24.24

o oK 62.7 27.2 62.6 100 53.1

R X 2P R Bark . ’ " :
Per cent of losses

during carbonization *Woojlyr 78.6 26.3 69.2 _— 56.4

B BRI oEERIESE6%, X b OEEREKST7%

Yields of active carbon from bark and wood were 58.6% and 57.7%, respectively.
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D OWHHRELRTWD L b,

DECRICICE ZBLREYBEHL THEDLEAROETHO X Sl d, BROBYEN
bbb RELTI0%, DWTKGDBRERD 63~79%, DWTKHED 63~69%, >
RD53~56% DIREL e b, REDBYERD 26~27% 1L ORIT TN, BEOEHBET
Hole TOMENLL, HELNITRIEDET LI &2 5,

5 41FoxHER

A & VEBRRBROLERIL NaCl D1 H\ -, 0.116 meq/g TH v, CaCl, DT H\ 0.235 meq/g
THole, ZHITHEROA A v ZHEIE G.7~29meq/g)® & BB &, Mg {EETIX
B350, ETOTHBEIRDLR, BRBRO IV, ThEYOMENHFINS,

6) ERFHEOERICIZIGRDOE

REBAKREER, 742 - VERER, SHER, 105°C R0k oML kR
DNSC BRI\ WTHRENRRBROERILESZDLI I THD, Thhrbbhrdldig,
105°C ML - b DI, L ORBENIHLVETTS, LrLBERERLELDIZETH
ETEC, BEETO0069 70\ L 008613 X {lent, o7z —ABBREBERLLL DI,
IHIT 0047 72\ L 0017 2 EHF I NI, REBAKMBUHERICSHOND &, ¥720070 7g»
L 0039 iz & Rid¥, RERERROBMUERTI Lo, LL, 7oA 2 - L EB#E
L 105°C B < H<tiE, 0116 7ousL 0.103 & KIEDHEN L H R TR D, BHRIREC
FALRTRERDRWEZFICEBERETHA 5,

K5R ERFBEOHBCIBIBRENOEL

Table 5. The variation of adsorptive power depending upon
the various drying methods

5 05°CEg  DRER 7m0 KW B
E B Drying Drying by B # % #% IKAIE R
Sample at 105°C freezing Dehydrating Undry hydrated

drier with alcohol active carbon

I X+ MK LY OBRER
Active carbon from the 0.463 0.394 0.347 0.277
bark of Mizunara-oak

IAFSARM LD OEER
Active carbon from the 0.476 0.390 0.373 0.334
wood of Mizunara-oak

REBRBEROBNLE L 0.675 TH - 1

Absorbance of waste liquor tested was 0.657

7) NSC maz ot

LZBEERER - BLH - ROV RERE LTI OKMAEERY LB WT, ZBE TORHE
BRI SERIE6EDL I THD, ERL, 20 5CEB0EFREBEERY LBV
FEH L, BLAYEAEBOENR W RENZDNSH, 273 my OBNE 0260 &L pv7x b
BEEWEIAHND, REdi) ) 7= v RRHENBT T2 T bbb, AEEL TR
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H6E NSCE W 4 =B
Table 6. The treatment of NSC waste liquor

ERES " Coag%lants A Oxiiimizirig ag‘ixﬁ A%sfb?r{t I%’f: ﬁﬁﬁzﬁ%

Ill\rli)n 1 9 3 4 1 9 ﬁA ;%veﬁ treated liquor
CaO  AlSOy); AICl; FeylSOg H,0; KMnO, carbon 400mp 273 mpy

1 2—ifN 05— f— 0.047 —

2 2—f 02—N—05—{— 0044 0.260

3 01—f N 0.157 0.294

4 01—f{N 01—f— 0.152 0.244

5 01—fN 0.02 01— f— 0.089 0.143

6 0.1 f— 0294 0.340

7 01—¢ 0.02 f— 0123 0.134

8 01—1{ 0.02—f{——01—f— 0.087 0.113

9 0.1 f— 0.306 0.348

—
(el
o
et
1
-

0.02 f— 0.086 0.115
0.02—f —01—f— 0.067 0.084
f— 0610 0.450

==
NI
I
—
L
4
—

13 01—f 0.03 f— 0.103 0.261

14 01— f————003—f{—01—f— 0.086 0.176

waste liquor 0.536 0.476
tested

#H: k@8, Nixdf

NG TH D, PECARAKERBIZASLTOL% & LEBFIBEDOIHFTD2, Y 7= vRif
DEPEGFHBREShic, i, BEAMNBORCE B~ HvBEH Y ¥ &40 002%, EHER
DO01% DMBHTie-toiE bk, BED8AS &, V 7= v R#HEWED 0% nrEIhic,

BEEFD 01% HRIMDIED -, ERK,KEBC L S TRED 80% ¥RELLL, HETL
=V ALET S =Y AM350% 55, BMMECHCE, T, Fv=vERURLT R
BELOLLLAB(LL, DX¥CBEHOHBETH DA, BRIEKELHE VPRSI » 1
2 BEVYHVEEHAY) Y ARELDTHNT, BECLWLT, 0063, 0171, 0.220, 0507 fc
E, AERLIRMEBICE - Tl h 2 &b, KiEhFEER L, ¥k, V7 =vREDHE
272w L Th 0101, 0206, 0233, 0.189 L FEHBIEEVHEX LD LI, ¥, EEREOFET
HBN, BECILT, 01% O iR Tix 0005, 0.036, 0019, 0.017 & 1T ERE WL
RERshemote, V7= vREHECILTE, 0050, 0021, 0031, 0.085 & 5 5 BE
DHEFERE i ol, BAELY L2 57 FEROERMREERBRY B I TW55, BRER
BIERRED 2~T% T, HEORELXBRVWE5TH S,

BERCARD EBETAL 3V 401%, By HvEH Y 7 4002%, EHER0LI% D=
EARDRS » &b ERT, 400 mp ORIEE L 0.067, 273 mp i i) 5 Fhi2 0084 C, B F
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BIOY 7= v REWBEOBRERIIFNE N 88%, 82% TH-T, HEAKCHEVWEEEIRS
D THoTe DWT, BT A I =Y 6BV VBV Y A-TKERO=ZBNE, £HIK-
BevH VBRIV Y A-TERROZENBLEC LD 00, b KESAKEIR T,

ek, & HE - PSS RIHEY 72 ALk vBEORENEIC OV THEKD B K
BRI oTRY, FHEOEBCFCILVEERKETS L3l 0, FHROBRSME
Sh, |

8) EEMFERUMCLITFHEROBEMEEBORER

EORBLERED D IXRFNLF + —CFRIL, 20D TS hBBEEY Sk
W ER LWL, b b TDL ST —Y VL, BESOBRBIC L I T
DEEE (LBRT, 1 —ATHONRE D - gE) KREWT, FERO L 5 CHEHNS M
EEE 25kV) THETZHAR, —BRICAOIIBETHY, ZOFEEROBES L ILHEE
ZOWTD—DODEREEZLDLDEELTEXLDDE

SN, ERFETREINI TN TOEREGEORBICOVWTOFLVWHER K /5
TERTERED LA, —BENCHR T, &S (100X) 2 5ER (10,000X) I3 k5T TOH
KEBRCEWT, Thh, BREE & ARBENBE S hi, 10,0005 (BHRRILAR)
BT, TOBENER, FLRBERE CEREERR) & b CHBRRES, BURARBEE,? HRE S
iz, FOMBETER REEBE) XD, 5B IABEFC I v ETOXRLH 52, M
BOKREZIIWTHhL 0l fFEETHHTREN, hRBESROBAELGRCKT H>EFEBED
SERECHYTAL0THEL, LT, TOBMPMTOERRSIVCHATEELHHETS
fedicly, THLREBDEEY L OBETHEMBE CTHET A LLETHS, i, HEHNEL
BRBIC B TERE, BEOBENBREL TW5Z LR IR,

L1%13, ZOXSRERNA — &~ b AN — & —Chl 5B EOYEOEER
BETHEMBC I 2BECRF Nz 2D, TOEBYULHMCTILENDD, T, IHK
DX ML T OMMESE Y S BREOBTEEE CHRATILENS D,

= ]

1) 1 xX+58ErTRERE LT, 5EBED 0% HE% Mz, 150, 170, 190°C ¢, 05,
1, 2, 4, SEFRSIINBAES, B, B LIcECH, NEXL467~604% TH- T,

2) $XFFHEFERELTNSCFEREOLD, RERXRBRYB Iy, BE DO 400mp &
73 mp C B AEEELRE L& 2 A, 190°C, 30 SRIMBAMBEDOIE M RH L - £ D I
BEN "R LT,

3) 105°C %#%, BEHER, 74— A BRERY B T , BERRY S I c
oA, TAa—ABRERNLSELRL, COBEFTRECEE HES NI,

'4) CaCl, & NaClim7=\~7 % BB RIZ T Fh 0235, 0116 meq/g THolz, i
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KSR O TEMRIE C 25 62.2~63.8%, H 7586~40% TH 1o,

5) IR+ 7 &FRLETDHNSCERCIWLT, BEH, BLA BRERCLZBL
BEriEIlhotcd, WThisih BORELZ B I,

MBHEOBER OB BKIEL 852, RBECOYERVERFL TH-5DTH
ik » Tk, TORNRKOBRFBLETHEA I,

6) EEBTHEMEIC L 2BEOREE, KFEERRIZ01 O BEORE IDAREEHD
OERROMABBEL Lo EABESHh, BERBTRIOABROFEASRTEIA TS D
DEEZLND,

X A
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Summary

1) Various active carbons were prepared from the bark of Mizunara-oak (Quercus
mongolica var. grosseserrata) with 70% sulphuric acid at 150°, 170° and 190°C for 0.5, 1,
2, 4 and 8 hours. The yield ranged 46.7~60.4%.

2) NSC waste liquor was prepared from the Mizunara-oak, and the adsorption tests
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were performed by observing the absorbances at 400 and 273 mg. An active carbon
made at 190°C for 0.5 hour showed the excellent absorptive property.

3) Various drying methods for dehydration of the wet products were tried, those
were drying at 105°C, drying by a freezing drier and dehydrating with alcohol. As the
results of adsorption test, the carbon dehydrated with alcohol showed the best result,
and the ability of adsorption was improved in the sequence of these drying methods.

4) Relative ion-exchange capacity was 0.235 and 0.116 meq/g for CaCl, and NaCl,
respectively. The ultimate analysis showed that the content of carbon of the hydrated
active carbons varied from 622 to 63.8% and the hydrogen content varied from 3.6
to 4.0%.

5) Three-stage treatments were made with some coagulants, oxidizing agents and
an adsorbent (hydrated active carbon) for NSC waste liquor prepared from Mizunara-
oak. Colour of treated waste liquor approached to fresh water, but non-coloured mate-
rials remained in small quantities in the treated waste liquor, therefore, it is necessary
to make the counterplan for the special purpose.

6) Observation using a scanning electron microscopy showed that the hydrated
active carbon had a porous granular structure and the diameter of the pores was about
0.1 #. Under the wet condition, it is considered that these pores are filled with water.
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