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SYNTHESES OF SHIRASU-ZEOLITES AND THEIR
UTILIZATIONS (Reports 3)
Adsorption of Metal Ions by SHIRASU-Zeolites

Hisako Uemura, Kenichi Somekawa and Sanetada Kumamoto

Using Na-A, Na-X and Na-P type zeolites obtained from SHIRASU, the adsorptions of several
divalent metal cations were investigated. It is an interesting point that the products from the short
crystalization times had high adsorptional abilities in comparison with the zeolite — contents measured
by the X-ray method. The adsorption quantities (meq/g) and orders by each zeolites were as follows;

Na-A; Cu?*(3.8)>Cd** >Mg?*, Zn** >Mn?* >Co?** >Ni**(1.4)

Na-X; Cu?*(2.3)>Cd?**>Mg?* >Zn?**, Ni* >Co?* >Mn?*(1.5)

Na-P; Pb**(4.4)>Cu?**>Cd**>Zn?*>Mn?*>Co?** >Mg?** >Ni?*(1.0)

The Na-A ordinarily had the larger capacities than others. Their adsorption isothermers were
confirmed to be consisted with Langmuir’s one and the adsorption abilities were considered to be
mainly influenced by radius of hydrated metal ions and by the sodium contents of zeolites.

The influences of co-existing anions and metal cations and the pH conditions of the medium for

the adsorptions were also examined.
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#£1 YI3R¥A T4 OLSEREM

IRIEHIERL (€ VL)
¥F 74+ | si0. Na:0 H:O
AlLOs Si0. Na:0
Na—A 2.0 1.0 35
Na—X 5.0 0.4 40
Na—P 10.0 0.75 40
HS 9.3 3.3 103
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BRI,

X 74 P OAERE (BIE) IBK X BREFTEIC
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WBBERANDOHAFA A~ & pH OYBRRIFHEBEHKT
ULo~fchs, €454 b 25mg % pH #ELE 1
ppm AW 3, 4, 5, 61 IThnA, #HFERRA SEREL
7o, BMBEBRBIGROMHEICK VAWM ULBEREET
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Zeotne BN | cqer | cur | znt | Mt | Cott | Nitt | Mgt | Pb*
Na—A 3.1 | 3.8 | 2.8 |26 |23 | 1.4 | 28| —
Na—P 2.7 | 2.9 | 2.3 | 1.8 | 1.7 | 1.0 | 1.2 | 4.4
Na—X 2.2 | 23|20 |15 | 17|20/ 21| -

HS 0.8 | 1.9 | 0.7 | 0.4 | 0.5 | 0.3 | 0.2 | —
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Na-P # ;
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HS ;
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IR-120 ;

Mg+ >Co?* >Mn?* >Ni?+*>Zn?*, Cu?*>Cd?*+
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Na-A; Na,0-Al,0,-2Si0,+4.5H,0
Na-X; Na,0-Al,0;+2.45i0,+6.7H,0~
Na,0+Al,0,°3.35i0,+7H,0
Na-P (74 ) v 7¥4 });
Na,0-Al,0,+3.35i0, *4.3H,0~
Na;0-Al,0,°5.35i0,+5.7H,0
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IR L. WHBRBRO B4 A ~ 32l IR-120
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f&4 4~ |Na—A|Na—X|{Na—P| IR—120
SO«*~ | 2.3 | 1.7 | 1.8 3.3

Zn2+
Crr 2.9 1.8 2.1 3.3
S0.2%" 2.6 2.0 2.3 3.2

Cdz+
CI- 3.2 2.4 2.6 3.2

Tk SO L ClI" pZERASNILL. LhLELS
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A5 4 PIRONWTHIEE Lppm OFBHEEPTOR
BEBLROWEHMOEE A A v OREREREN S
T, BER (meq/g) #H6 KKK L. BLhSD
FHROME pH 2 5.2 ETkc - . WERRBE
BAAYOBHICE > TRELEDNDH Y, Pb> TR
WEEMNAEL, 25mg O¥A 74 +T lppm O
W6l TH 100BRERETEN. ZLTPOV* TR
Xoic 93ppm D FHE CHRL, HEBRER 1040
mg/g (10.1meq/g) ITE L. DEFRBFEROKE W
DH Cu*t TH5. Cd*t & Cu*t [ZRERH 100%

WWEEY, FEAAUBERETIICOD > Do THRE
MM U, Chi3WaEHEIGRL, S KM TRKRE
TR LMo cbDEEL OGNS

3.4 AETIRAFOHRE

Na-PBy5R€+r54 v 2 ANTH~LY O BED
Na* (NaCl) ##F T, Pb**, Cd?*, Cu?*, Mg?* ® 4
BHICOWTRBEBCRNEIITRLE. PO 0D

#4 Na-PBy7REAXF4 Ptk Pb*,
Cd**, Cu?*, Mg?* 4 # YIRFEICHT S

BB A v OHE
24 . - -
P > CdTr | Cu™r | Mg
Na*i§HE (ppm) 200 50 50 25
0 4.2 3.0 2.9 0.4
10 4.1 2.7 2.9 0.2
50 4.2 2.3 2.2 0.2
100 4.2 1.9 1.8 0
500 3.4 0.8 0.9 0
1,000 2.8 0.5 0.5 0
(meq/g)

BRI 1/2, Cu*t 32D 1/50 Nat BEELTH
BEALHBEZIEN. ZUTHBED Nat 3t
BT 3L Cut OBAIR 25SBRERMBED Ui, B
F&H Cut IGEWY Cd?Y BiF Yy Cu*t LRIBED R
EZF TS BEROE N Mg OBFRZO
1/2BEED Na* hsffEd 3 & 50% iICBAERMBRD,
RO EBREDP 7. ULOHEKD Nat 23377
T A4 1IN OBEICk > THENRRLYD, i
HERERMBELZBRINICL WA A VIFEZTEHED
KEWEELS.

R Na-P ®B¥A 54 % BT Cu*, Zn?,
Mn?* & Mg?*, Zn**, Cd** (WTFh bHiERE) 02>
DOHRAEHbET, ThZh 100ppm ZHEIETERH
KBREBCN 7o, ZOBRELRS L6 KT LD
MEBROKEINEEEA 4 VM TOREIERFE &R
Lics 5354 (Cu**>Zn** >Mn?) & £ #iKi 3
B4 (Zn**>Mg* >Cd*) oERSHE oI, &¥
74 rOREREIT ABSP BSX BEESITL.
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#5 Cu*, Zn*, Mo** ETORER

®EFELF ¥5Z| Na—A | Na—X | Na—P | HS | IR—I120
Cu** M &t 0 0.9 0.7 0.9 0.8 0.9
In®*t R EE 0 0.6 0.6 0.6 0.2 1.0
Mn?* TR & 0 0.6 0.5 0.3 0.1 1.3
&t 0 2.1 1.8 1.8 1.1 3.2
(meq/g)
#6 Mg, Zn*, Cd* £ETOBRER
wHFES* 77X | Na—A | Na—X | Na—P | HS | IR—120
Mg? &R 0 0.7 0.5 0.7 0.3 2.5
In**RER 0 1.2 0.8 0.7 0.4 0.9
CA* it 0 0.4 0.3 0.4 0.2 0.2
H) 0 2.3 1.6 1.8 0.9 3.6
{meq/g)

3.5 AFZBBIEAD pH OFHE

A% YRBREE PpHEEATLULRB EE TITR
L&k 5 Il RICK E L2 Shic. Fic Pb*

#£T 44 ZHA~OD pH OHH

DH sz+ Cu2+ Zn2+ Cdz+
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6.0 ~ 7.0 1,040 83 81 113
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R7 pH OZE{LLBHR
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Xi:Zn* O :Mn** @ :Co?*
A Cr3* A @ Ni? : Ca?*

i pH6~7 CUEI B E ¥4 T4 b & AEODO Pb*
BREREIN:. COFRRRBREINIEF S 4 +
DR D O HEEWHED 2PbCO,-Pb(OH), Atk
BRUTLEE U7clch LEERTE .. 1OE&BA A vicD
WThd Na-PEYIR¥A54 bEERL, pH 0%
LEBERLOBZBELL~, H7IKR L. pH4
DT CREAMNEOBRETFOEEA & Vil IKENR
ST, WThOEES 4 Y bFRALEBELE» 7.
pH4~6 Ti3 pH OWKTRICEAERIMEML, pH
6~8 TREFOBRAR AR L. Pb* & Zn* 27
NAY) WTHRERPET LT3 D13 PbO,>, ZnO,2~
WEDHEBEA A Y EBRT 5D THA5. ¥454
FOERIRFHEMAENR ORIV THE C Ehbh -
7z,

3.6 EF54 bOTHERMEHKE

—ficE¥A 74 r BWHBHEOBNC ERLMSH
TBY, ThHRELF T4 FPORED1DTHB. AP
KDY FREF T4 VCOWTTHEREE L 5~ sER
2M8itiRL7z. Na-A %, Na-X &i3 pH6 LI T
RMBUCEA 74 PO ERE (BifE) HETL, pH3
TRAITEEAL Uiz Na-P B 28444+ 100°C,
IR EFEC Lt s b ST, pHE ETidH
fRER DGO S THBM ISR S 2 C & htbh -
7. LU pH4 UTTCRABHRICREZINS.
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(1) €454 b0 EREMIE Y 40% LB
TRAA VKRR ERB—E LB, Tk bReE
BEVEETH, ERUTHWBEERDOEA 74 M
BRHEDDIE Y BOREESED Shi.

(2) BYFRAEAT4 PCKBEBAF v ORFE
& (meq/g) L ZDREZIDIEFRROXS>TH-1c.

Na-A; Cu?*(3.8)>Cd?*(3.1)>Mg?*(2.8),
Zn**(2.8)>Mn?*(2.6)>Co?*(2.3)
>Niz*(1.4)

Na-X; Cu?*(2.3)>Cd**(2.2)>Mg?*(2.1)
>7Zn?*(2.0), Niz*(2.0)>Co?*(1.7)
>Mn?*(1.5)

Na-P; Pb?*(4.4)>Cu?*(2.9)>Cd?*+(2.7)
>7Zn?*(2.3)>Mn?*(1.8)>Co?*(1.7)
>Mg?*(1.2)>Ni**(1.0)

RBREII KBS DA A T2 T, Na-A>Na-P=
Na-X ThHEsBREbR OO, FRRARICTE -
B4 A& v ZHMlE IR-120 T2, Mg?*(4.4)>Co?*
>Mn?* >Ni** >Zn**, Cu?* >Co**(3.2) & DHE T
Hote., FENVYIFIRAELFFA PRI IV LIBERK

A A A A A A A A A A AL A

BEELEA 4 Y ORFBRBELCHENTHS.

(3) Na-A#,Na-X#, Na-P #¥4+ 54 1D
4 URBEFITOTHhS Langmuir BTHY, =H
EBA A VOMB/EINRDTIRBATA A VEIPI N
BREVEAICH 7.

(4) Na* BEETIHEI, Nat OBEICk-
TEEA A v ORERICHENS SN, HiTORAE
BBELARBEINIC WA A VBRI IHBLRE.
F e HBERA A VITDNTIE, ZOKfI4 A+ Y BON
BOHMEA A vRFRITKRE .

(5) €454 +OBAERIIPHHM6~8 TROH
{, pH4 UTTRY¥A 74 P ENHEEIH, F&
AERBINT, Fh€r T4+ ORI Na-P
A Na-A B, Na-X BX b dE»- .

AERICH N SN RMEREFHE R, PHEZ
BR, PHEERICHELETS.
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