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Abstract — Zinc titanate sorbents to removgSHin the coal gasifier gas were formulated and their attrition resistances and
reactivities were studied through the multicycle operation in a laboratory scale. In the preparation of sofBgrBdCNIO
were added to the formulation for the development of the more efficient sorbents at the mid-temperature operations as well as
MoO; was added for the improvements in the sorbent attrition resistance. Attrition test for the prepared sorbents were per-
formed by utilizing the ASTM air jet attrition method. The desulfurization tests for the new formulations were also carried out
at 480°C to make a comparison between the sulfur capacities of the new sorbents and those of the first generation of sorbents
developed for high temperature operating condition. The 50-cycles of the sulfidation and regeneration for a superior formula-
tion, which is selected based on the attrition tests, were performed @@ #BMhvestigate its chemical and physical properties.
The result showed that the desulfurization efficiency of the selected sorbent containing the cobalt and nickel oxides was
slightly better than the zinc titanates without metal oxides aP@5The sorbents were regenerated at®8and investigated
the changes of the physical properties of the sorbents after the multiple cycle.
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Fig. 1. Scheme of experimental apparatus.
Table 1. Ingredient and condition of zinc titanate sorbents preparation

by extrustion method Table 2. Experimental condition for zinc titanate sorbents

Sorbents Chief ingredient Calcination condition Sulfidation Regeneration
ZTEO6 ZnO, TiQ, a-Al,0Oq 900°C-5 hr, 900°C-5 hr TemperaturéC) 480-650 580-650
ZTE24  ZnO, TiQ, a-Al,Os, Co0,, 300°C-1 hr, 1,000C-12 hr Pressure(atm) 1 1

NiO, EG Flow rate(ml/min) 250 250
ZTE25 ZnO, TiQ, a-Al,Os, Co0,, 650°C-1 hr, 1,000C-12 hr Gas composition(vol%) H,S 1.0 0, 5.0

NiO, PVAC(5%) H, 11.7 H,0 10
ZTE27 ZnO, TiQ, a-Al,0,, Co,0,, 1st: 750°C-5 hr, co 19.0 N balance

NiO, MoG;, EG 2nd : 1,000C-1 hr Co, 6.8
ZTE29 ZnO, TiQ, a-Al,Os, Co,0,, 1st: 750°C-5 hr, H,O 10.0

NiO, MoQ,, EG 2nd : 850°C-30 min N, balance
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Table 3. Attrition resistance of sorbents prepared by extrusion method

Attrition resistance(%) Flow rate
Sorbents — .
Total sieving  150-30@m  100-300um (I/min)
ZTE24 63 45.2 60.4 10
ZTE25 55.5 335 52.4 10
ZTE27 934 86.0 93.0 10
ZTE29 94.2 80.5 90.6 10

Table 4. Optimal condition of prepared sorbents(ZTE29)

Condition
ZnO/TiO, mole ratio 15
Organic binder Ethylene glycol
Inorganic binder 3 wit%i-Al ,0,4
Additives 3 wt% MoQ
Calcination temperaturig) 1st 75°C, 2nd 850°C
Calcination time(hr) 1st5, 2nd 0.5
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Fig. 2. H,S breakthrough curve of ZTE24 sorbent(650C).
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Fig. 3. H,S breakthrough curve of ZTE24 sorbent(480C).
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Fig. 4. Sulfur capacity of ZTE24 sorbent.
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Table 5. EDX analysis of zinc titanate sorbents

Reaction Zn/Ti ratio
temperature presh 9.5 cycldO cycle 49.5 cycle 50 cycle

ZTE24 650°C/650°C 1.73  1.95 1.94 - -
480°C/580°C 1.73  2.19 2.20 - -
ZTE29 48(°C/580°C 1.71 - - 4.06 4.12

Sorbents

Fig. 9. Scanning electron microscopy of ZTE29 sorbent80,000).

a) Fresh, b) After 49.5 cycle sulfidation, c) After 50 cycle regeneration

Table 6. BET surface area of ZTE29 sorbent
ZTE29 Fresh
0.1485 milg  0.3878 Milg
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