F3AEFTH #£ R L £
2009 07 A J.

Wuhan Inst,

Vol. 31
Jul,

X F F R
Tech,

No. 7
2009

XEHF 1674 - 2869(2009)07 — 0009 — 04

MBS R G R ELEAREG R F oW

£EZ 14 BRL

(LZEEALF54HTRL£E,82 =9 365004:2. — AL T HRA S ,.482E =8 365001)

#H OEABTHRANLERSGFNFT &, HE AR EREAAFEL A AR TN ARSI RATREL
AiBom A ADESHATRELE AL REARSH AL LA TRAFINS. RAMA N F S
MHE AR RETTHEHL. 2T TEESHIARATELEE L ANMAEFMRERAL KA TRSA
AR RIEA R R e b, SR AW AR PRARER KRG RE, & SR AHT.3%: X BB FIFEF R,
WA 20.8%:;mnAAHEIRAMRREANRSL FAXTRERA. S FALEHAAY 120 AR ES
67.8% . HTAERAUAAAMEE. DR BHATAEE AN AR . EARFARF .

ReE AL EESHEETA
THESET . TQ6.2 X AAR R A

i

0 3]

REARETRFET . LXFH P hAR.F
BFEALIAL R E®RA TR R RS L
YA RA, RN B R EEEBRXAIE R ZF FA
ok BAK, B AR R AT 3,7 &4 AL R AR
BEERRE, LEBALZE . BRMRHALALE £
LA KRBT ARRFEYOEALT, FRALLERY
WEOEAREK RFEEZA AR, ZABET
RABGBFAE T ETEHREEL.

BANKBRREIZA AR ALEFS IR
EZHLL.AREANCETFRARSHAEALL
L ALEEER A RS LR, AT A PARE
AR, EFABEARFABA . KA B
REREEANLT LG, B TERARRBEIRIESN
PR ABRTHIR ke T ERE L8
HHANRAFIRZ. RETHRXALLHERAE
BBy TRRA TR DR meg g R, L
TR #F.2F FELSEBF

SR ARAN 5 B 5 A, B ) AR BB, R R
HHTERELAN, AR RN LR EF
EAT R, FATRAZLANA.

HBHABEAN T L RARITRA F 5
R 2 BRAARMEE Ao AL E K, ST F
EMNBHARAMLT L RRBFEANT ALK
.

AR H #2009 -02-25
A2 4MY . AAEEAH R F T8 8 (2008110009)

1 AR L4hL G- 7%

— AR FER LA EXH AN
HRALLZHES. RAFRAEARGEALLAR
I AR RKRTRAFE-~RENRETFH KA
BB FRBREA ARG ARZ AL
BAREAMNAN(ZAFe KA P TAREZS
W H 4 %, B e — [(Qﬁ;i —+ Qan )/(Qm* -+
Qs ) 1X100%. Mt £G4 K EA A A
REFERAELOHLEL, ZATHRTERY
E R REBRFRE TR G AR,

WA EFRARELRE, ZHTERA
TRT A 69 MR A AE & AT AT A a9 B e R AE Y
O, — M 5 A A AL AL T, BP 2 e
=(Qur /Qgi) X 100%., ALk £ H TAAAY
BEMARHBE P AR RAOTRARAEZE
FERANIBARS IR KL FEFERERSR
89 2 R L2

. Br A sk, e MO A=, B A A9 A A
LT R A S R ORI RSk,
A B B R RN A LOH R, FRETHE
ARud SRk, 2R ER AT EHRAA K

TFEARCER, BREZADTEELE N
FHEFETL D) Eva= D) Exea T ) Exvons

q’ﬁ':%’ﬁﬁﬁ-’?‘ /o E E}s.,&ul/ E Ex,iu- iR

HERA - LAEFRANBLD.F.REFOA FHIEM. HE HILFH AT L.



10 KATEKFER

31 &

A G BiRf LR IRZ fo. IR H B R A B
RELHRRAPEAERETHES S, 8 Ex =
(IT—I1,) — Ty (S—S))# . M EM Ex e A £
RTFFRBELSEAT. 5RBIA#THAX
BULFR BRI ETAE), L3 F 670, L2
MM ERS,TRA G .LE 8L F %A
st B A7 sk MREJR 6 A R i R, RALT v
At BYEEERBL. BESHRE ZEPH
K8 5 A A R A S AR K B 8 K,

2 BBREBIHRERELE MK

BRBHIRTRELEANR T L ABELE L

I gk FART

m— o
[ B e I ey ]

| —]

L .
e (|| 2 fo (R
s 2] ] [P
5k

FROT o] T -
TP APEIR Bk

Bl EHBHIRFTREZINILAES
Fig.1 Driquecttc gasification system process flowsheet
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Table 1 Proximate analysis ol briquette

At M/ % BB FCu/Y% BEG Va/ % kB Au/% D)/ 7

1.4 70. 4 4.0 24,2  100.0
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Table 2 Briquette gasification process paramcter

W®H i WH £ =

. EARBREHE

HEFE kg 650, 6 # % /kmol 69,75
; 2 (CO | 1103

HERHEFE ke 735 8 % /kmol 14. 64
FRE/N 61 ok B A, 4,

EHREYEAAET kg 380.5
RERFEARAE ke 7.2
ImEA R E ke 207. 4
FEEAH R E kol 2448
0: Brui/% 55,

Sham 48 9820,

COREFH/N 28
H:RE4#8/% 36
CO:mELH/ N 19
NeJEE4 3/ 15.7
CH R EFH&&/% 1.0

—

10.84 HSHEE4H8/%  0.001

4 H 4 F/kmol
T A E/kmol 13,61 OLAZHH/ Y 0.3
K46 & #1 /MPa 0.12 yE48RFH/ 0 10
S4B AE/C 1160 HFE4#HEAT/ke 1719
B kyrEE/C 560 EAASHAESH/MN 65
B BAFEE/C 140 E®EESHEE/kg 23

A/ (kmolem 2+h 1) 537 FEHLE/ M 93.1
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Table 3 Input and output enthalpy of gasification system

#AH/GI S /G

g3 16.383 5 FAREA, 13.278

ShAn A 0.158 9 PR 0. 055
FREA 0.044 5 kR EH 0.014 4
ok 0.027 3 F.oAAME 1.097 4
ik 00,4928 kAT 2.564 6
AR 0.097 4

>3 17,107 b 17,107
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Table 4 Excrgy balance table for the gasification system

HAad /Gl R /G
g 16, 53 FhEE 11,283 6
shAm A 0,057 17 B is B 0,018 62
FERES 0.038 15 RREH 0.004 86
K 0.000 253 #F. R AMKSE 1.140 4
Bhik AR 0. 004 9 HERAAEK 0.115 4
> 16.630 4 ! 12. 5626
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Table 1 Exergy elliciency ol key apparatus
& 2R AHR/G) #HiR/ Gl M £ /%
Ry 16.770 5 12.529 7 74.71
REH/YT 0.290 4 0.086 5 29. 8

BLE 12. 637 12.124 5 95. 94
FAERE 0.138 6 0,087 38 63,0
B4R 0.175 2 0,288 5 60,7
hAE 0.119 1 0.110 1 92.7
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Table 6 TExcrgy loss distribution in gasification system

WG #HAaFE/NU B/ %
N 16.630 1 100
BE iy 1.240 8 79. 3 25.5
REHYF 0.203 9 3.8 1.23
- BLE 0.512 5 9.6 3.08
B BALRE 0.051 25 0.96 0.31
BB 0.186 7 3.5 1.12
% AR 0,008 7 0,16 0,052
At 0,142 9 2,67 0. 86
>k 5.3468 100 32.15
ik FokiEH,  11.2836 67.85
- 1 16.630 4 100
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Fig. 2 Effcet of n(0.)/n(H. Q) on gasification cxergy
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Fig. 3 Effcet of cxit temperaturc on gasification cxcrgy
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Research on the removal of metal impurities
from Wet-Process Phosphoric Acid with duolite

XIONG Xiang-zu , WANG Wei , LI Zhi-bao ,WEI Shi-yuan ,ZHANG Lin-feng ,LI Wen-xin

(Engineering Center ol Phosporic Chemical. Wuhan Institute of Technology. Wuhan 430074.China)

Abstract: The removal rate of metal impurities in Wet-I’rocess Phosphoric Acid with 732 strong-acid
cation exchange resin was researched. Some important factors which affect the removal rate of metal
impurities such as the stirring speed, the temperature, the mass ratio of duolite to Phosphoric Acid, the
reaction time were studied respeetively, The results show that the removal elliciency ol iron,
aluminum, magnesium, calcium can be up to 66, 21%,85. 87%,89. 76%,93. 29 %, respectively, when
the stirring speed was 400 r/min, the temperature was 30 C, the mass ratio of doulite to Phosphoric
Acid was 9310, the reaction time was 5 min.

Key words: 732 strong acid cation exchange resing Wet Process TPhosphoric Acid; metallic impurities; removal
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Thermodynamic analysis of moving bed continuous
gasification of briquette with oxygen-rich air

CUI Guo-xing' ,WANG Wen-sheng® ,ZHANG Qi-wei'
(1. Department of Chemical and Biological Engincering . Sanming University, Sanming 365004 , Chinas

2. Sanming Chemical Industry Co. Lid, .Sanming 365001 .China)

Abstract: Evaluation methods of coal gasification were introuduced. Using exergy efficiency analysis
method is more comprehensive and accurate than heat or gasification efficiency in the evealuation of
moving bed continuous gasification of briquette with oxygen-rich air, which is saving-energy and
cleaning production process, instcad ol intermittent moving bed coal gasilication. Exergy
thermodynamic analysis method was used to calculate energy balance, analyze the exergy efficiency and
loss, and discuss how to raise exergy efficiency for this oxygen-enriched continuous gasification of
briquette moving bed. The results were shown as follows: 1. Gasification furnace with the maximal
exergy loss accounted for 79, 3% of total excergy. 2. Excrgy cfliciency of Jacket boiler,29. 8%, was the
lowest. 3. Scrubbing-cooling column was the maximum heat loss which occupied 12% of total heat. 1.
Exergy efficiency of gasification process system, which was higher than quenching entrained-flow coal
gasification, reasched 67.8%. Oxygen-enriched continuous gasification of briquetie moving bed is a
promising coal gasilication technique due to the higher gasilication cllicicncey.

Key words: coal gasification;briquette;moveing bed; exergy; oxygen-rich air
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