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Research on the Sugar Refining (III)

On the ion-exchangeable active carbon. (Part 2)
—On the clarification of affination syrup—

Masahiko Komoro and Tunenori Kawamura
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Tab. 1. Composition of the affination syrup

. [Reducing sugar |Sulfated [Color
Bx |True purxty‘ (per solid) ash | value
oo | s | o61% | 383% passee

() I A. C ik AR OEERE

(a) ZRWESERR PEMERTCAE SRR
T% 1. A. C O&W), MR MEST 5> TR
DTN, Hb () L A C ¥Rni Lo
Ay PEORER () BBCHFETIEERE 141
435 L A C ORHFEE (i) L A. C X5k
A A v BRSIT AT HRISTEE 1 o > DS (iv) BAEEs
EEB A A istT s LA C OBRBRFHELI DU
THRER YR AT, FOfFE  Fig. 1, Tab. 2, 3, 4 IT7R
3. Fig. 1 o 1. A. C MOz ohTexr
WE LT 5 L A C oBRERY b 3R
RHOTHDT B, A A v TR ORI L TR
el AERNLIL O, ZoBIRREFH{L TN
DOTET L A. C ZWERIL L TGRzilEd .
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Fig.1. Adsorption isotherms in the adsorption
of several cations from those chloride
solution by the I. A. C (at 20°C)

Tab.2. Adsorbed amounts of several _cations
by the I. A. C in the static ion-excha~
nge )

(100cc of —;\I—[)*chloridc soln, I A. C 0500 gr, 20°C

1 hr)

o K+ |Na*| Bat+ | Ca*+ | Mgr | Ferss
Adsorbed cation |
m. eq/g. L. A. C0'358;0'308 0.464| 0.436‘ 07423 1.212

TAE Il A A >~ A TR R ONEAL ) BERRIAS ] & 5% 0
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Tab. 3. Effct of corresponding anions on the
adsorbed amount of K* by the I. A. C

) §Wso4 - |,_,,C1,,,: T‘Noa -

Adsorbed

K (meg/g 1. A, C) [ 7.12 , 6.88 [ 6.57

BERIET e KRR DK B 1 A 18, SSeH 1
* ¥ ORBIRHUERT 5. o
LI E 0SB AR e T e il L AL C
LEME LadTe b O THBAL, Tab. 4 s 44~
FE UL T HEEEEYR-SRTOEAEDHE Ok
WERLICLDTHS.
Tab. 4. Adsorbed amounts of several cations
by the I. A. C from the mixed salts
. solution contained same equivalent of
corresponding salt. (100cc of mixed
salt soln.contained each 5 milli equiva-
' lent of chloride, 0.500g of I. A.C,

20°C, 1hr)
| K+ | Car | per
Single salt soln -
m. eg/g. L A. C } 0358 | 0436 | 1.212
Mixed salt soln N
m. eq/g. I. A. C I trace | .0.172 | 1.113
izl
14 Fet++>14Cat+> K+
OIERLE T b, BAEE 14 v O LR 1 A4~ DR

BERIT21L » Scrnvrrze-Harpy DEHNZHE S GiAHIBH
Lic.

(b) 1. A. C 1Tk %¥eprs oaR:

Bx60° 173k B (ERPEATE 500gr 1o LIETE 4524
b 3%DL A C &M%, 80°C 1 TI0SMHIE A L
i B T IR D —IR R SHTCHE LS b Z RN T
—BREE LD 5. ZhEEEII AR 800°C 12T
Sk Lab %" Bl St BRbE & R O A8 CIR(E
W LOMEBELXBAOEREZ L DO L. TOMER
Table 5 W=7

Tab. 5 DA< 1 A CI2 X BIKEREHIL 243% T
B ote IR DS DRI L T Tk
Ve SALHER () T DB Fe, Ca, Mg, K&
DEEFEHLIT— Scavirze-Harpy OBEHNCHE 5 L DD
Thh. FAL POs BT 5102 FofbaitbiRiL i
BN T DARIBEREVG, SR T REED S DAL
wmhoaw £ THEO—RS L LTHEELTUEY LA,
Citk b 1A o BEWFELS O DR X D BRE:
ENI L DTH DESHZ DTN TRIE L THic
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Tab: 5. Variation of the composition of affination

syrup by the treatment of I. A. C
(3.0% 1. A. C per solids of affination syrup, 80
°C, 30 min)

~ Affination syrup

elimina-
. After treatm 0/
Orignal ent by L. A. Cted 70
True purity- 78.75 80.05
Reducing Sugar 9.61 9.80
Color value (°St) 243 93 61.7
Sulfated ash 3.83 2.90 . 24.3
non dissolved 3.2 3.7 12.5
Si Oq 2.1 0.5 81.0
Fes Os 1.1 - 100
P, Og 0.7 0.5 40.0
Mg O 8.5 8.4 24.7
Ca O 16.5 13.3 38.7
503 - .17.0 15.3 31.7
K20 + Naz:O 49.0 56.4 12.4
pH 0.2 - 5.3
3¢ the eliminated % of ash were calculated from

following formula

. : . 2.90
H P (774 ke

100% Original ash % ~1. A. C treated ash % X% 383

Original ash %"

U,

L A. C 12 X DEEMB DK IRIFTILRD N & § DMt
%% HHMEI LFoAt Table 5 RS hBED A C
QUBRIZ X D R O pH AMETF LETOHE S0 Ui 53¢
VIRUHESZ RIS DT E LD Th 5. B
WT Z DR BRE LOE R OBIKIIRIMC X b pH &

F—ONaOH cc
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'%-1‘12504 cc
Fig. 2. 'Titration curves of the affination syrup
and a Cuban raw sugar liquor ’
I : affination syrup (Bx55°%)
II: 'a raw sugar liquor (%)
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& il AEROS R 0.285m. mol. Ca0/g I. ACT
LA, FoOREMEEL 0.285. m. mol Cal/g L
A. C ORKIEENTIUE pH OE TR LED
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i
I

XII, 1954

Tab. 6 De-ashing of affination syrup by the 1. A.C
and several active carbons (80°C, 30 min)

“Ong L A. C_ |ZnCl;car-|Steam car-
‘inalll.?» 2.6 3.0 50 |bon 3.0 Ibon 3.0%
Sulfated ] . j
ash 9 3.833.233.173.123.03 3.7 3.78
(per solid) ‘
Eliminath 1156 17.2 185 24.5’ 34 ' 13
ed 70 ' - i

(I I A. C X 2RO NE

P LRSS D 3%0 L AL C BT b
61.7 %OBEMIHRLNIHFR] (b) Tk~ L
A, C Bz X A4 pH DETFE3ded. HICHIE:
pH HERHIC RERC LT F470 0.285 m. mol. Ca0/g I A.
C OARERKHAZ TR MESHED L A C K
L BB R AHR YR T, IR D7D OHIREER
o T b R R AT, HERISAH 80°C, 305
RiThofe. RESBRKIAEOCET S, Fg 3 XY
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Fig. 3. Decolorizing of affination syrup by
several cartons.
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Tab. 7. Decolorizing of affination. syriip by several
carbons (3.0% on solid)

Zn Clg-carbon | ASt;zamTCArHErf
e S i

% total

olor remove d/ 60.0 | 782 78.5 71.6 ‘ 17,7 30.0 39.6

T 1. A C RU—FIEHESIC L 5 Mol RU5E pU8a% 3

iz,

ST Bx 55° IFRLR HILMFR 100gr Xt L
1.65gr (SEM53%) © L A. C SURGEERE X
80°C 1= T30S HfEhle Lantefs, /INEMEsREAE A
W 80°C, 1 ke/em? DA TIERIDEERE T -
AR 0332 GHETSS 0.6%) DIHEE-LICT pre-coat
4. BREERUL 135em? ChD. 1 I A C ALEROL
GUREEINE 2 ARFLLY I A C kS X B EE
BOBHFRBRONDL 0D, Z OURREE & R—ie351
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ﬁltered material (gr. sodlid of ﬁltrate/gmz)

5 10 15.'20 25 30
tite -(mins)
Effect of I. A. C and several carbons-
on the filtrability of affination syrup.
:LA.C 4 : Steam-carbon A’
: I. A. C non pre-coated
: ZnClg-carbon A
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5 : Steam-carbon B

: ZnClg-carbon B

NN W

8 : Steam-carbon C’

: ZnClycarkon A, non pre—cbated

Fig. 4 oM EHESE A LIS o—iEMSE 1 A, C

R B N e i 515 3 P AR AN

HHE-Ric X % pre-coat
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3 I A. C 052 5 Ju XIFRORA 5 R 4 21
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R OGEEYHELIED. I 3 5 5t CLIsRULERS:
B ORROE ORISR B AN TE . SO HT
(1] AT 1. A, C ASRALEREESEE D 8 [ DY
R 2l LTI THERFHTH . FIiT
SRERBAT X D PR EMER D L5, e U ERRD
Rbohd. SAURBRRC X D EEHE OTfEHE R E D A
LFAAAL AT LDA L THHRIETHD
Ric HIFBHEE X 5 2 5 TGl Mo E TRtk
BHNThD. SRERBIT X b ALERS5 e RIS ©
PH 2EWIRILTE 4 O FREEE R ET.

LA Cix (1) (1) (III) DHBIRINDINL —
ARIRMERICEL LB BB ST Qs Dy e
TB b0 NBETCH D IR LS X DR OM
WER P 3~ 4 ThADIEL L A. C 4E T X
BERIT 1B CH .

DL EDOFHRE N BIFA LES S EEatr 52 55
FREFAFRSRMIC X D BB DB B % 1 Ar C 4AEBL
TRMEEBEEL, pH % 7.0 RBIEICB & T 5 k%
WEHBEDO—D L L TR RIS D 2\ 52
ThbH.

Tab. 8 1= Bx 55° $ERFEICS LAATSH: pH 9.3, #%

R pH 0.2, BIKEGIE: 1.5% GIEEEEERS), 55°C
DIFEEM TR AT b DI E S 2 % 1. A.
C el Lo ofR 2R T.
, AL Bx55° optgigicst L 55°C, AKX FLwm
& 1.5~4.6%, pH 9.3, THRENETFWIESE, &=
RERMIFE %A\ pH 85 1285 $ DIZ 2% per solid D
I A. C /ERR LaiciERLRE L.

Tab. 8 X DEAIND ILHEREZATOIPEIEE O pH
12 LA CRIVETTLEMNTOBEL2%0 L A
C #YEIT 5B E T HIREERK D pH % 85 B
I Lic Ui HIsv. SRL/ED EEROUs b SRk
& L A C oG iIEEmiEgss: LTERLD
LB 2B,

Tab. 8. Effect of I. A. C on the clarified affination
syrup- by carbonatation process

A|B|C|D
Carbonating conditions
Carbonating  pIl 93] 93| 903|903
final pH 9.2] 8.9 9.0| 9.1
dose % of CaO 1.5 1.6] 32| 4.6
temp. °C 55 (5 |55 |55
2nd. Carbonation - |+ |+ | +
. |Carbonated Syrup 81.983.1/84.7[86.5
True purity /treated by . A. C  [82.8(84.1 ’85.6 57.6
Carbonated Syrup 183 [188 [108 |34
Color value |\ Zited by I A. C 120 | 96 | 58 [36
|Carbonated Syrup 3.55 [3.50 [3.16 [3.21
Sulfated ashi ied by I A. C 2,07 2.82 259 266
H Carbonated Syrup 92| 8.5 8.5| 8.5
P ltreated by I A. ¢ | 7.6 6.7 6:6| 6.7

C &
(1) &EH1A>D L A C 12k 55D

60

A TR DIRAL RIS | & i DBIERC I 5. B 1
o RHRITTE 1 A » OEERIET I ZEVKFRE R O
KigARKLIcA. g 14 ZFACLT28EE
SRS DA B A b 1 4 ¥ ORI
BRI Scavnrze-Harpy OZEHNCHES .

3 % EH S 1. AL C TRERI IIcBEE DK R
ERITHI296CHOTHEITERE D Fe, Ca, Mg, K &
DY —Iitn Scavnrze-Haroy OEEANCHE 5 FaiHBA
L. .

(2) LA Crx AEEREE ot R XTI O s L@
PHTEZR & IKESMER DRI T 5.

(3) L A. C AW X b ¥ O BRI D
b S8z LT, E—SRENT X S THEEMESL
— Bl R @ENCARNERER R Uic. BRI X B pre-
coating LI WEIEITE TOEHERIL b Ky -EaE
ARLfc.

(4) BREERC URKERES AT 5 LATER b OTSBEHE AT
Kbhadh, MHESEORS, FEHEEEERS, %Y
EB L, RHZ0 pHILEW. & ORREMATHE OB
BIXt LT 29 per solid ® 1. A. C /e L»%
& EROWMSTBEDRIBD LRI,

1) [Efa®z 40~50%  2) KOBER 17~19%

3) MERO EHER10 49 pHOET 1.8~19

(ﬁ’@ﬁéﬁﬂ%ﬁkﬁﬂfﬁ:’%”zﬁ%b b LEeA SRR g8
HOBHAETS) -

- Summary

An ion-exchangeable active carbon (I. A. C) prepared
by sulphonation of carbonaceous materials, was inve-
stigated with a view to utilize for the clarification
of affination syrup in sugar refinery.

For this purpose, the author examined the de-ashing
color removal and filtrability of the affination syrup
by the I. A. C. Besides those, he investigated the
combined method of the carbonation process and the
I. A. C application in the clarification of affination
syrup. -

The results were summarized as follows;

(1) The de-ashing per cent of the affination syrup
by the I. A. C (3% on solid in the syrup) was nea-
rly 24%. and the rank of the removed amounts of
Fe, Ca, Mg and K from the affination syrup followed
to the Schultze-Hardy’ s law.

(2) The color removal of the affination syrup by
the I. A. C ranked between Carboraffin and standard
Norit type. »

(3) As for the filtrability, the affination syrup tre-
ated with the I. A. C showed about eight times as
much flow rate as untreated one.

(4) The considerable amounts of ash, , non-sugars,
coloring matters and alkaline substances still remained
in the affiination syrups after the carbonation of it.
The author examined the effect of the L. A. C (2 %
on solid in the syrup) on the clarified syrup by car-
bonatation prosess. The results were as follows;

1) color removal were 40-50%
2) de-ashing were 17-19%

3) plHl dropped 1.8-1.9

4) true purity raised about 1.0,
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