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K L DTTE 19 T 1k i & Fe-Zn A 6 57 [ 5K
K ¥ 8.23 g H9 FeCl, - 4H,0 (BT T, i & 23 &
99% ) Fll1 4.55 g 1) Zn( CH,COO),( BHi T, i 74k
99.99% ) %5 fi# 5 200 mL LK (>18.2 MQ) i, Bl
JETE 298 KRR FF 10 2544 T , 4 200 mL ik iz
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B BF B, BF B JS YRR RGO S s b DA
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BEDEAT RS, Kb ad B P SE L 5 K/min F iR
RMNHRTEE] 673 K, 2R 5 H IR HF 4 h, e )5 B
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80°, K 0.02°/s, i Ak 5 By R AE 4K B 43 4L
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V5 TS JL %) A TR it 7 3 30 < (50 mL/miin ) o
BB RN 593 K, HZET COo,-H, IRA
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W 10 h, SRR BN JE AR XRD 35
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o3 B I 2 N AT RE AR AR e AT N R T
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1.3 EAF NS
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Figure 1 Catalytic performance of Fe-Zn-xNa catalysts
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Table 1 Performance of Fe-Zn catalysts with different Na content for CO, hydrogenation

et €O, ¥ CO Ay ﬁﬁ%{tﬁ%ﬁ%?%%ﬁﬂ@iﬁ%ﬁ/% o e 1R
12/ % BlE/ % CH, W C,”~C, T kR C,’~C,,’ HF
Fe-Zn 35.3 12.6 55.0 25.5 19.5 1.3 0.42
Fe-Zn-1.3Na 37.0 16.7 39.5 52.7 7.8 6.8 0.57
Fe-Zn-2Na 36.1 17. 8 26.5 64.7 8.8 7.4 0. 65
Fe-Zn-3Na 36.5 18. 8 26.4 64.9 8.7 7.5 0. 66

2.2 W &E Na Xf Fe-Zn L FEBEHRF
TE] 45 16 55 Wi
FE T84 8 Na XJ Fe-Zn 8 A6 05 1 ) 52 M)
A SCR A BEAL XRD A XPS DL K A 18 J 5 21
HPRAE W IR 4 )8 Na X Fe-Zn i1k 5] % 5L M 25
LALE AT

Kl 2 R S T Fe-Zn-xNa 47 XRD §i% ¥l
JFA ) XRD 15 &1 A 3 A F i 3) Na AH OG89 107 55
W F B Na W] BE & B2 3 BTE Fe-Zn HEAL R R T,
&l 2t Fe-Zn-xNa fi 1657 (1) XRD 17 5F Bl N, 7
20=29.9° 35.2° 42.8° 53.1° 56.6° 62.2°4b £
HH 0 0 A7 504, LA )& T ZnFe, 0, ( PDF#22-1012)
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e R A F RS W, B S e T Fe-Zn-
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707.3.709.4 Fl 711.4 eV 4 Fe 2p,, 155 &
720.3.722.4 fil 724.4 eV 1Y Fe 2p,, 155 (Fe
2p,,) o WINBIELS S BRI (2p,, 1707.3 eV Al
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Effects of Na on Structure of Fe-Zn Catalysts and Their Consequences for

Olefins Formation during CO, Hydrogenation

SUN Chao, ZHANG Zhenzhou, CHEN Baojian, DU Chunli, TU Weifeng

(School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract. Formation of olefins directly from CO, hydrogenation is one of the effective and valuable routs for
utilization. Formation of high value-added products directly from CO,-H, mixtures may occur via a combination
of reverse water-gas-shift (RWGS) reaction and Fisher-Tropsch (FT) synthesis over Fe based catalysts. This
route produces by-products, which leads to a complex reaction system and low olefins selectivity. In this stu-
dy, a series of Fe-Zn catalysts with Na were synthesized to get a deep insight into the effects of Na on the cata-
lytic hydrogenation of CO, and the structures of Fe-Zn catalyst at working state, by steady-state rate measure-
ments, In-situ X-ray diffraction (In-situ XRD) , In-situ X-ray photoelectron spectroscopy ( In-situ XPS) , In-
situ diffuse reflectance infrared Fourier transform spectroscopy ( In-situ DRIFTS). Decorating with Na facilita-
ted the formation of Fe C,. Electron transfer occured between Na and Fe C,, resulting in the increase of elec-
tron density of Fe sites, which was not conducive to the secondary hydrogenation of olefin and improved the ra-
tio of olefin to alkane. Decorating with Na facilitated C-C coupling by regulating the proportion of surface CH"
species. The results showed that the Na exhibited the best catalytic performance for CO, hydrogenation to ole-
fins at 593 K and 1.5 MPa. the selectivity of olefins in hydrocarbons was as high as 65% , the O/P ratio was
up to 6, and the CO selectivity was below 18%.

Keywords: carbon dioxide; olefins; alkali metal; iron species; hydrogenation
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Study on the Optimization of Coagulation Effect and Mechanism by Response
Surface Methodology

PENG Zhaoxu, JIANG Kun, LOU Tianyu, NIU Ningqi, Wang Ju, LI Lei

( College of Water Conservancy Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In order to investigate the comprehensive effects of pH value, coagulant and coagulant aid dosage,
stirring strength, and flocculation time on the coagulation process, aluminum sulfate was used as coagulant and
PAM as coagulant aid to treat kaolin raw water. Turbidity, average particle size and dimension of flocs were
used as response values. The response surface method was used to optimize the coagulation conditions and an-
alyze the coagulation mechanism. Finally, the regression model equation including all parameters was estab-
lished. The results showed that when the turbidity of raw water was 95. 47 NTU, the turbidity removal rate was
87.42% under the conditions of pH value of 8. 00, aluminum sulfate dosage of 21. 47 mg/L, PAM dosage of
5.75 mg/L, stirring intensity of 31.41 r/min and flocculation time of 19. 37 min. It is found that the dosage
(coagulant and coagulant aid) and pH value had the most significant influence on the coagulation effect, and
played a decisive role in the morphology and structure of flocs. The stirring strength and flocculation time af-
fected the formation rate and final morphology of flocs, whose influence was less than the former. Three paral-
lel experiments were carried out under the optimal conditions, and the relative error between the actual turbidi-
ty and the predicted value is 2. 66% , which indicated that the model had guiding significance for optimizing
the working conditions and enhancing the coagulation effect in practical engineering.

Keywords: aluminum sulfate ; coagulation optimization; response surface method; turbidity ; fractal dimension



