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Table 1 Experimental results of desulfurization processes according to the L, (3*) orthogonal array

SR KBH, ¢ &/ (mmol - L") B/ pm AL BR8]/ min BB/ (W% )
1 0.20 380 1 15.8
2 0.20 180 10 20.5
3 0.20 109 30 22.0
4 2.0 380 10 24.6
5 2.0 180 30 28.4
6 2.0 109 1 31.0
7 20 380 30 30.6
8 20 180 1 33.5
9 20 109 10 37.2

T HE RN A RS IREE 30 °C, SitFEEEE 100 r-min =", BIEEYE pH bl KBH, ¥ B 25 (ki A5 k.
XF% 1 AR AT 430, 45 R L3R 2. AT D S 2 B el e K R 2502 KBH IR EE, X H S i
20 mmol - L™ " A B 25 B 22 5 B AR T BB 25 R R WA YK 22 5 Ak B SF [ ) B 25 BR S I /8. %5 R B 22 5 3K
%5, B KBH, R E 2.0 mmol-L™" k42 A/ 109 wm , ZbFREF[E] 10 min.
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Table 2 Data handling of the Ly (3”) orthogonal array

, T %

‘ KBH, ¥ B LI ]
Vi/% 19.4 23.7 26.8
Vy/ % 28.0 27.5 27.4
V3/% 33.8 30.1 27.0
Range 14.4 6.4 0.6

VoV, % A — T R AP 2 BB 262 ALEBR B 3 Range = (V) e — (V) -
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Table 3 Dependence of total sulfur reduction on shaking rate, treatment temperature and initial pH

KRIFS ek R/ (romin ") BRI/ C AL pH BB/ (W% )
1 0 30 - 25.8
2 100 30 - 35.9
3 200 30 - 38.4
4 300 30 - 39.6
5 400 30 - 40.4
1* 200 4 - 31.5
2* 200 20 - 37.2
3 200 30 - 39.6
4* 200 60 - 33.8
s* 200 80 - 32.3
1" 200 30 1 33.1

2° 200 30 4 35.5
3* 200 30 7 39.2
47 200 30 12 41.0
5° 200 30 10 42.6

TE: B UM A1 : KBH, W BE 2.0 mmol - L™, JEHORIA% 109 um, ZbFRE[E] 10 min.

B 2107 3o P ) g AR s
KBH, + 2H,0 — KBO, + 8H" (4H,) (1)
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FeS, + 4H" > Fe + H,ST +S (AG"= -56.3 KJ-mol™") (3)
FeS, + 2H,— Fe + H,ST + S (AG" = 132.7 KJ*mol ") (4)
H,S + 2KOH — K,S + 2H,0 (5)

s M He 4 Hs- (6)
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Table 4 Removal efficiency of inorganic and organic sulfurs with different particle sizes

IR/ (wi% )

IRBRLAE HHT SR L BB )
380 36.2 33.6 10.5 27.1
180 50.0 38.7 15.4 35.8
109 55.4 47.8 23.9 43.0
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Fig.1 GC analysis of the tail gas from the air chamber
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Rapid sulfur removal from coal water slurry by potassium borohydride
reduction under ambient conditions

SHEN Yafei' SUN Tonghua'" JIA Jinping' LIU Xunyue’

(1. Shanghai Jiaotong University, School of Environmental Science & Engineering, Shanghai, 200240, China;
2. Zhejiang University, Institute of Nuclear Agricultural Science, Hangzhou, 310029, China)

ABSTRACT

The present work employed KBH, reduction to remove sulfur in coal water slurry ( CWS) for the first
time. Under the conditions of normal pressure and temperature, 2.0 mmol-L ™" KBH,, 109 wm coal particle,
10 min treatment time and 200 r-min "' shaking rate, the total sulfur reduction of low-sulfur CWS was about
43.0% . The removal efficiency of sulfate sulfur was 47.8% , and the removal efficiency of pyrite sulfur was
55.4% . Besides, organic sulfur reduction was 23. 9% . Compared with traditional chemical desulfurization
methods, the current method was effective in removing both organic and inorganic sulfurs. It also used less
reagent, mild reaction conditions, short treatment time, and less loss of calorific value. After the treatment,
calorific value of CWS got improved, and ignition temperature was reduced.

Keywords: coal water slurry, potassium borohydride, reductive desulfurization.



