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Abstract: Aluminum oxide and metal ions (Zn*', Fe*', Cu®*, Mg*’, Ca’")-modified polypropylene (PP)
honeycomb materials were prepared by coating technology using PP honeycomb (50 mmx25 mmx20 mm)
as substrate, and characterized by SEM, EDS, BET and FTIR. The effects of pore size, concentration of
pore-forming agent (urea), concentration of metal ions and impregnation time on ammonia adsorption
activity of aluminum oxide and metal ions-modified PP honeycomb materials were analyzed, while the
continuous ammonia adsorption performance of Ca*'-modified PP honeycomb and Fe*'-modified PP
honeycomb were evaluated in 100 L and 30 m’, respectively. The results showed that under the conditions
of impregnation and coating time 10 min, PP honeycomb with pore size 2.0 mm, aluminum sol solution
with concentration of 2.6 mol/L, urea with concentration of 0.1 mol/L, Ca*" or Fe*" solution with a
concentration of 0.3 mol/L, the prepared aluminum oxide-modified PP honeycomb exhibited a specific
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surface area of 9.9 m*/g and an ammonia saturation adsorption capacity of 22.2 g/L within 60 min, while the

Ca’"-modified PP honeycomb and Fe''-modified PP honeycomb displayed an ammonia adsorption

capacities of 27.7 and 30.0 g/L within 60 min, respectively, and a trimethylamine adsorption capacities of

12.6 and 15.3 g/L, respectively. After heat treatment and regeneration, the ammonia adsorption properties of

aluminum oxide modified PP honeycomb, Ca**-modified PP honeycomb and Fe’"-modified PP honeycomb

remained unchanged. In the 100 L experimental chamber, the ammonia (18.8 mmol/m’) removal rate of

Ca’"-modified PP honeycomb within 10 min was 99.41%, and the ammonia (70~100 mmol/m’) removal

rate for 12 cycles was more than 90%. The ammonia removal rate of Fe’"-modified PP honeycomb was >

95% in 60 min, and remained >90% after 3 times of use.

Key words: polypropylene honeycomb; aluminum oxides; metal ions; air pollutants; scale-up experiment;

function materials

UM =W W W E NS S5y, Rk
JRTHEM . ZhE H kRS . I & DA
AR B 836 3h o KA T e 28 SIS e ™ B B
RS G A KO f— 25091 &5, |
A, BN E SRR EEA A AR %
Bt L AR S fb b B AR | S5 g b B
ARV LA R AR AR i B b H R A SR
JAAR . PBRAE TR FIREE A0 S5 0, FEMRBE LR
TG R [l A 451 38R 2 4 2 T B AP0 AR RS Y
ey KB 3 N W R e Ay S R N U S
BRI R, AR TR AR B I 2 75 ik . 515
DU, AR 2 B v Al R Rk 3 Ao 7 AL D) 1 35 G 45
BTG Ry , S s s Y R A b RO
MK E SR A B E W E SR, PakEE
BORPIE LR E PSR B . XY
BT T MR ALRCR,, B B TRk R
RERR 5 g4t

R (PP) EMIBIEREY, HATYPUWGRE
o T TR B ok I A AR R S R B, I B il ik e
ORGSR, B AT DUAR I T B A IR ) FL AR A
AR, AE Tl AR 2] T R L I, R &
P, FH4EE X PP AR R AT kot AT LUA SR
THFHXT 5 Y 1 W o AR AL 1 B © 91 40 : NECHIFOR
Ve PP AR 4k il i VR BUR -BE RR 4T 4k £ KSR
T, HXT SRR AR . L A B AR 2B
BH>95%; van PHAM Z:U5ID) PP B L0, A
W B AR ARG 4L Ag/SnO, ]
DIA SRR AR AR ; ZHAO U5l i % PP
SFAEE AT Fed oo, il & T — b v 2 % i 1 5 R
R, ARG A T W BRBESE>99%

VAR, Bt 4 IR B ot B AR IS e
By T A RF S BRI . Bl KHAN 2075 & T
Cu*" 8.4 @ AT HUHESE AR ( Cu™/MIL-100-Fe ), ¥4
HA T WA Emy, 250K W], Cu®/MIL-100-Fe
L R TR FLAR TR Cu B AN, (I fh

R, XIFNTFARIFEN S o™ Z [ A%
AVER s SHI ZUSM 28 5ok Ji i 4340 10% 1 HNO; 2
PR IS T PR S5 E 0.25 mol/L ) Fe VA 3% i &
B 1: 10 R A, Hle TEAWMHR, K& HERmH
FIFL B 45 M W A T B, fEL B A W BFF A B 42 T 24
25%; SRS NE A cat it LTA A,
31 Ca-LTAO A RERE CO, ifERE S, &2 WK
06 S W 5/ 058 6 AT PR AR RS S5 ) W o i g o
ARSCHFE PP s AR I AR A AL A 4 JE
BTIEMEA Sy, TvEd PP s MR B4 T
2, Hls ke . et H A SRR <
HYIE AR RL, JEETIORSES, B et
PP M RMEZ AT b 28 s L U B 0 F R (IS %

1 SLIGEHy

1.1 #E RFSEE

PP 244K (50 mm*25 mmx20 mm ), 11T
G4 X 4 FE AR R A R A o

BRIRIE (RN 21%~23% ), TN T 5 k3
ARBEIEABRA T ToKEAES, s, R
Ak 2R A BR 2N 7] 5 CuCly2H,0 . Zn(NOs),*6H,0,
Srprat, JTMNAEEIR) T FeClye6H,0, 4344l
L EBTRL T AR B A IR ] IRE, brad,
PNE TN 4 37711 I

Phenom Pro X HI K49 & XA B F B il s
(SEM) Il X HI£knigisi (EDS) —&#L, Z4E
G (L) AMRATHE]; Autosorb-iQ 4 H Bl b
T LA A6 43 B i ( BET ), [E Quantachrome
%% Al 5 Nicolet iSSOR U HL iy A% i 21 4p )it 1% 4%
( FTIR ), 3%[E Thermo Fisher Scientific 23 7] ; AR8500
UGS, BN A BB e A A FRA 7o
1.2 #I&FHE

B\, 7E 250 mL BEAMHECH] 100 mL HREE 0~
0.7 mol/L W4 @& I . W 2.6 mol/L AIER
T CERIRIE ) VW . WP 0.1 mol/L il JR K i £L 7%



©96 ¢ M 4m 4 T FINE CHEMICALS

543 %

W, REWSMRBNRERE,; K5, EFRT, &
50 mmx25 mmx20 mm PP #5541 BHE A B4 75 3 8
iR 10 min J5, B, FHPEHBRRE L BRALERN
IR BJn, MIREE RN E TR,
FE 100 °CF T4 3 h, 15505 S LYok LA
A B Tt PP S R
1.3 RIEAZSMHEREMIK

SEM Wik FEshmE4r, {0 i+ (LEI)
P, TR 20 pA, EFINE & 15.0 kV, BET
M. SR FAER SRR EE , DLN, R, 78 77.35 K
FXF 0.0800 g FE S AT N, W R - i B b 23, )
FERE M B LRI AFLAE /A . EDS I3 XHAE &
R ICER /A S & w47 IE . FTIR WiK: KBr
JER Y, IBGER 4000~400 cm™, 3HEFE 4em !,
IR E 32 K
1.4 o LR B 1 A A

B S ERg . 30 m® REEIREAE . &K
IXE S E 1 TR

R Vo 1
1 A (a). 30 m’ BB (b)), &
SR (c) T2
Physical images of commercial air purifier (a), 30 m’
environmental cabin (b) and ammonia gas detector (c)

Fig. 1

1.4.1  F&Fx06K
TEF AT B B i oK, Jrw e, 1k
IKAEZ T ARY B Fulih e B o 22 f S2 55 1
FEE R N UEAT, FREE I 5% W B R o A9 ) 4R o
(mo, g ), SR Fr M B FRIAE 5 T A B e i
PR B 25 B 5 TR S B . AR 10 min, &
B E I IC SRR B S B B (m,, g)o MRS (1)
T B 5] A B AR R ZK RS R 25 B (/L )
FK TR S T =(m,—mo)/V (1)
Kb VOB RIS AR, Lo
KA ER R RE R AR, ik
K, A5 3 R o 751 B ASE AR AR 4l 7K e A o A ( g/l )
R (2) 35 A o 590 B A7 A R 2 A= A A o
& (g/L):
SR I B =A(FK)—A(ZEK) (2)
A ACEAO)FT AEETK) 53500 h W 5 500 A A B 2
IR RS B 25 B Al K S A W it 25, g/
1.42  #HAFAR
B FHEA T 100 L B EHRE 30 m® 3R

B, =R T X017 L m s Ak
PEREI L
B, #1458 40 mm*x400 mmx20 mm 14
J& BTkt PP s AR T 100 L % RF
310 mm»240 mmx20 mm [ 4 J& & F 2 PP W55 b
KT 30 m’ HEE. SRS, FE% B HCE i
i AR A S e e L AT T,
B 5 A7 1 I 2R3 F BRI WSS A I
FIF IS M T F ik, 59 e
N, HEAREREE, THas e &,
FA FH 22 SRS B R 28 e PR AR N I 2R
PRI . R SAIPILRRE Ky 18.8 mmol/m®, Ji5 £k
MK, ARG E ) 70~100 mmol/m’,
P (3) IHHEATERRE (%):
R LR/ %=(co—c1)/co X 100 (3)
K o o BN AIWI IR I B FNge b 5 e

mmol/m>,
2 Z#HREVHE

2.1 SRELYME PP S REIERE ST
2.1.1  AREAL E B F R

BRI VE by 245 k) Bh 311 BB A5 14 5i AN [R) J5RE 22 8] 1Y
FRaSER], RS2 ALY, 1R E AR
FegemiA, B m s A s, & 2 o PP T
FEBHRE AL e PP W5 Bk i i 24 2 A<
P REM A 2

20+
ng-
@
;_EIO—
= e PPEESSITE
LT o AR LI S PEPPRE S BR
0_
0 10 20 30 40 50 60
5} [] /min
12 PP & 56 BDRHRIR FLILATECHE PP RS BDRH T

1 BE

Fig. 2 Ammonia adsorption performance of PP honeycomb
and aluminum oxide-modified PP honeycomb
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Fig. 9 Effect of thermal treatment regeneration on ammonia
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