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B B H R R AL 2 23 AT 78  XRD B9 2 72 B A& D/ Max-yAX SR A 51X - #47F; Cu
# Ko 2%, Ni 3E0t -, K 40KV, BH K SOmA, H 57 HSM I SR 4 JEOL 2 R84 JSM - 6300
Scanning Microscope {X L #i#%. 7E TA Inst 2100 DTA-TGA #AE Y _E i & £ 53 I\ Z IR F 1000°C
f9 TC/DTA &k, RAIBAEZTERRINEH TR KRMEEL . A EDTA 44 7% & 6977 5l
REFE R OES B T3 & o B B AR Z 1T R #E B8 A 46 T K 2 72 49 NSKC-1B ZUB: BE 474X
#H17,

WA B P B (g Oil/ 100g Zeolite) W 5E 77 3 1 F : FREL 1. Og 1H IR HE 54 , 248 R 0 vk 78
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2.1 @IS AR NE
FE MAP #5898 BUE B 5, A P Bk & F BB 058 BIRIF A0 4549 5 16176 I T & AR 4
MAP ¥ 7, P B3 0 BORE 4R LU XT & ARURE S AU ML REZR A B B A0, % 1 B T Rt & R
FEGR BN o FERRHEE SR (Si0./ ALO) N 2 A AR, A P RIS A SR 888 St R
B [ fh Ak, R Ze S A U FE
R1 B MAP BESRNEA
Table 1 Effect of Seeds on Synthesis of MAP

composition of reaction mixture

sample amount of seed  zeolite types

Na.0 Si0, AlO; H,0
hp20 4.5 2.0 1 180 1% P
lip35 4.5 2.0 1 180 - P + some A

2.2 ZUXNERREIM

FKATTE 4. 5Na.0 - 2Si0; - ALO; - 100 ~ 450H.0 M L TEE L T Z1%F MAP 64 &
R, SR ME 1 iR, HESRERTMA P EEMTF 00C HiERILAT, H,0/Na,0 HTE
35~45 B NREA BE4E P EIBE A, Wi H.O/Na:0O < 355 > 45 B84 S5 A B2 S04
B T 6 7E 60°C T 1L 2 /Net SR B B AE 90°C T &4k 5 /DAY, 5 2 % 8 H.0/NayO H7E 31 ~
100 WTEEARITUEREREERENPEBA, HP H0/Na0 =31 ~62 FEHEES
R A P B, HyO0/Na,O > 62 At A HE A B FH M, Ho0/Na,O < 31 BT B L A B
. BEBAEAMRIRE PRUBAGRERMNERE, W RRERURERRELEE,
2.3 ERBELERRmE

2.3.1 Si0./ALOs HHIFE M

BRI Si0:/ ALOs Lo X #E F 45 R B ST A B B A, MR REAE LR B AT, P BV
HEBRILAES, M Si0./AL0s=2. 2 Bf, BIMERANGFW & M4 P &M A, X Si0./
ALOs < 2.2, SN HELXGERKETZ, FEMASRH, HESLATFELAESR
HESS R PR A, INRRZE, WA RE LTS ESE,

2.3.2 Nay0/S8i0: 5 H,0/Na:0 L5 0

Bl 14 H T Na:0/Si0: 5 H,0/NaxO LS 5 45 58 BE B9 5% i o B R AT A&t Na,O/Si0;
LA BAETL BN 2. 25 ~ 3. 0o Ho0/NaxO HXH & BB 15 Nax0/Si0; B —E KA R,
2 H.0/Na,O A RAETE RN 35 ~45; % Na,0/Si0: H 2.5 ~ 3. 0 B ,H.0/Na,0 Ay B 4E 78
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Fig. 1 Effect of Na;0/8i0; and H:0/Na;O ratio, the Na:0/SiO: ratio is (A) 2.25 (crystallization
after aging), (00) 2.25 (direct crystallization), (&) 2.5 (direct crystallization) and (0) 3.0

(direct crystallization)

H 30 ~40, i EELE ML, Na:0/Si0: 2 2. 25 B, H.0/Na,O Lt BB AEVE Bl 30 ~ 62,

FE i, ZEAXH G AR P HE&LE, MAP B A NBRAES BIEE N : Si0./ALO: =2.0,
Na:0/Si0; =2. 25 ~ 3. 0,H,0/Na;0 = 30 ~ 40; i Z 4L LUG T S fL Bt , MAP 6 A B B4 & iLE
% :5i0:/AL0s = 2. 0,Na>,0/Si0, = 2. 25 ~ 3. 0,H:0/Na:0 =30 ~ 62,

2.4 MAP BASHKBLIIFME

MAP ¥4 AT B E A B ARG, RGN BAEIBME HEMRABE "SR, %k
BTHSYEKNEAT, MAXEMARMOEZET B, ESPAREE, KL 1.5~2
ANBF AL AR SE AL, BB I F MR N E 2 iR, X R BFME MAP BB EHERPRAMR
R EEM R I ER .
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Fig. 2 Crystallization curve on synthesis of MAP
composition of reaction mixture: 4. 5Na;0 « 25i0; ¢« ALO» < 140H.0

temperature of Crystallization: 90°C, amount of seed: 1%
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3 MAP BABIEEE

301 feBEm

AXAHEGAYAEEARME?2 Fir, #ASTHEBRALG, XaKEY 17.8% .
EM-AWATRIEL TIX— 4, BEE2HAHEMAOSEME N Na:O - 2. 250, + ALO, -
3. 5H.0.

R2 MAPRANLSER
Table 2 Composition of Zeolite MAP

Si0:(% ) ALO (% ) Na:O(% ) weight loss by calcination (% ) Si/ Al (molar)
35.8 27.7 17.6 17.8 1.09
3.2 #mithe

RIGHT MAP O GBEEERIL, FHRE, SR FXRAERL B, hx
R A A ARG LA I R PE R B 8 A RN T Lm, 5 T35 8 2 It 7E 290 ~ 313
mgCaCO, /g (T3 A1) 2Z ], 3 i F F 1T 75 1 0] 69 7% B 76 83 ~ 100 goil /100g (BB 5 ) 2 fi]
®3 MAP REDHMR
Table 3 Properties of Zeolite MAP

samples seed hp9 hp19 hp23 hp24 hp26
Si0:/ Al:0y (gel) 2.2 2 2 2 2 2
Si0:/ Al:Oy (product) 2.26 = 2. 16 2.18 219 2.15
average particle size/ pum 0.65 0. 67 0. 85 0. 80 0.72 0. 60
Cl:'-aldllup capacity (mgCaCOy/g) 292 il 295 294 303 290
oil absorption(g oil 7 100g zeolite) %90 92 83 83 9 100
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WA FH R ERNTF 0. 4pm(RE4), HHMNEMEEME ETIURF), MAP B 500
R — S ) b g R

MAP B A HAM I REMN KSR, A TCA/DTA B LATLURBHLA A G R AR, 2

§
§
]
f
£ ; |
P RTINS I I R
L, 1] 15 1w 18 3 »

28/(7)
B3 MAP® &N XRD i H B4 MAP 3489 4 b @0

Fig. 3 XRD powder pattern of MAP Fig.4 SEM image of MAP
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Fig. 5 TGA/DTA of MAP Fig. 6 Water Adsorption Isotherm for MAP

MAP 35 FK R &R A 6 fim, ERARMREHNKE FE", BIEKKE F
&7 X R HK IR BAE 6. 5% &2/, BE KA EE 7 %R A K R Mt &7 20% A4, TEX S
KA RAE T, MAP 36 %F /K 59 W it & 7Tk 25% LA b o KR SR 2k th R B MAP BB BRA B
o E KA M. BIRAIKE “F &7 X BT R M A S A EP NaO - 2. 2Si0; + ALOs - H:0;
BEKE “BE” MR FAES B8 SAHED NaO - 2. 2510, - ALO; * 3.5 ~ 4. 0H.0, T MAP
WOTEFELEKERETFTAETHELA 4D H0. H56, NE LR LLEE, 5 LET RS REL
A L, K MAP A — Rk Z B A P LR MR,

4 #

A SCHE Nap0-Si02-ALOs-Ho0 1 & & i th B G IREE 4R LL A P BUSS 9 9 MAP ¥ A, HEE SR
e (Si/ADFE 1.07 ~ 1. 13 Z [l B B BRLE /DT lpum, TSR EZR/DT 0. 4um, FHEF
LA RAE 290 ~ 313 mgCaCOs/g(F ¥ ) Z (8], XF3E B3 5 157 B9 [ B 7E 83 ~ 100 g
oil /100g (B A1) Z 18] o

A SCH LT il A A ST LEXT MAP & BB, MM A S B & 1Let, MAP B
A B AE S BTEE N : Si02/ALO; =2. 0, Na,0/Si0; =2. 25 ~ 3.0, H,0/Na,0 =30 ~ 40; Wiz 1k
VLS TS AL i, MAP 38 A 89 A6 L TE B 0 : Si0:/AL0s = 2. 0, Na,0/Si0; =2.25 ~ 3.0, H:0/
Na:0 =30 ~ 62, ¥/ TGA/DTA HIK KR KW, MAP Ha REB MR EMNKE R,
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Sythesis and Characterization of A New Zeolite MAP Used in Detergent

FU Le-Feng WANG Yang-Dong HUANG Zhen DONG Jia-Lu XU Qin-Hua*
( Department of Chemistry, Nanjing University 210093)

A new zeolite MAP used in detergent has been synthesized from S8i0:-Al,03;-Na:0-H,O system
under conditions with seeds. The effects on the MAP product qualities of the presence of seeds,
aging and compositions of the reaction mixtures were investigated. This paper also describes the
physical and chemical properties of zeolite MAP. The samples obtained were high crystallinity, high
purity, having a Si/Al molar ratio of 1.07 ~ 1. 13, and had high calcium exchange capacity of
290 ~ 313 mgCaCOs/g(zeolite), fine crysial diameter of less than 0. 4um and high oil absorption of
83 ~ 100 g 0il /100g({zeolite).

Keywords: detergent zeolite zeolite MAP synthesis characterization



