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Reducing residual solvent in exhaust by mineral oil absorption system
assisted with refrigeration technology in leaching plant

WEN Xiaorong, LIANG Chunsong, YUAN Yuan

(Myande Group Co. , Litd. , Yangzhou 225127, Jiangsu, China)
Abstract; Through chemical simulation software Pro II, the process of reducing residual solvent in
exhaust by mineral oil absorption system assisted with refrigeration technology in leaching plant was
simulated and optimized, and it was used in 5 000 t/d soybean leaching plant. The results showed that
the low — temperature water generated by refrigeration system could reduce the partial pressure of hexane
in exhaust, which may reduce the absorber load. When the absorber inlet gas temperature reduced from
33%C to 10°C, the total exhaust mass flowrate and hexane mass flowrate were reduced by 41. 6% and
73.2% , respectively. Lowering the mineral oil temperature of absorber inlet, the residual solvent in
exhaust first decreased and then increased, and reached the minimum value at 25°C. The total
condensation load of refrigeration system of 5 000 t/d soybean leaching plant was 578 379 kJ/h, and the
heat exchanging areas of vent gas condenser and mineral oil cooler were 90 m® and 15 m’, respectively.
Practical application results showed that controlling absorber gas inlet temperature 10 °C and mineral oil
inlet temperature 25 °C ,the residual solvent in exhaust was reduced from 3 000 mg/m’ to 800 mg/m’,
and residual solvent in exhaust was reduced by 73.3%.

Key words : refrigeration system; absorber; residual solvent in exhaust; leaching plant

AR AR IR A e Aol TR AR AR T AEE WL ESS T, IR R th AR 7= 4R U R R
TR BRI . Ml K RV RIS FE B R0 S kg LA
W58 E HA:2020 — 10 - 12; &[5 B #3:2021 — 05 - 19 FLBREHEATR 0.5 ~ 1.0 kg, H 3 A7 44 7 2
TEZ A IR/ (1989) 3, THLIW, Wi+, EEMF s CEIRF 7 0.4 kg LIN o FRAUARHFER TR E
IO 1 T T 28 A (E-mail) wxr@ myande. en, NS THFE AT, B, tedn . 42 5 i




126

CHINA OILS AND FATS

2021 Vol. 46 No. 9

FR9 A 1222 K S 0 7R ) S B B E R R
AL ZE ML I4E H , W ARoR rp #5715 R
FB R 0 AL IR AR S, AR B P R g
Ak 28 B E S5 40, 0 K T v R B b,
A S HR R A R R AR R RE ) —
AEETTN

¥ 7R ) R A 1 R S B B SE AT )
AR S, Wi i e R SRBLHE . A A
SR AR RO BORCR , TR AR
s o (AR SCBRAE R E L LG R
SHFRIEAI SRR 1K 2 000 ~5 000 mg/m’ , 3% T GB
16297—1996( K15 Ye Wy 25 4 HEBObR ) (3F 1 o6
B AN 120 mg/m®) o R, TR AR = Al AR
TG , B 1R T Re st RS P ) L AR

HE R R

AR, B S TR EARAE B i R AL BEOR
92 Tk Z M . R VR i B
—J7 T/ INHE I WA 3% 1) 2 AR T A, BRI SO 1
T 5 73— 7 THI FEAR A SO ™ L A I
WOSCR . BT, R RS RY VR VRIS I PR D)
RV RIS RT DAk B 8508 , AT ik = A O 1) 4 A
RS HT o A SR AL TR AT Pro 11, #FFTV
IRHORRTAIR 42 A B RUBRIB ROR , R R R 4
R A AT e BT H A, B T i 4 T 5 000
vd KER W ERBRRG, T ST s B
1 RHEBRARBEHT WML RE T ZEBML
1.1 AAEBMEN T ZAZ(LAL)

SR 2 @ -
ED137H-02
7@ L
| PR s |
- -
(Eovssoan]
| welic B s |
2 =

VRURVRBER: m

@)

i}
)

il

B

L

e
=
el

B1 REREENTZRE

N LR, v R IR GEAE T R i
FRGEIEA AT WA 5 T A TR (D R R R
ZHIIE NV RV Bk E01390 - 02 ; @4yl 2 M i
B Z RPN VR K AR Ui s EO137H - 02, VI
oK H LR TR B B UM, BE AR VRIS BEA
E01390 — 02 Jt— % Bt o i, UM V3 HEA
W idE E01310 - 01, A L1 HE A /KA. Zad ik
g iR g VENT BEIE ARG fiF2s, 5 12
PEAE A EO132P - 01, 5 i} 11 L3 i AR i A4
fr E01340 — 01, #i & 5 L4 BE A5 9y il Jin 45 4%
E01350 - 01, im#vs 15 df Af# s 01330 - 01, fi#
MR B A V4 E A ZE AV Bk e, T AR I T
N =60 kPa, JERJE BT L6 HEAFLIZRE EO134P —
01, ZR i 11 L7 JEAMR i E01340 - 01, s
L8 FEACK R AR U By EOI37H - 01, ¥ )

Ja L9 #EAVR AR e iy EO13TH - 02, 7 — 2
Y HE L10 e A | S8 i— AP S IR 20 [l 6

1.2 B R T LA A
1201 R IR R A

RBAPEREEAE LSRR, K
UL R A 2 AR 0] RSB A=
KR, T2 SO ANEEE AU IR AR, AU h s
MBI A . IE O RE K Z8 A AT BEME R
PR AR B AR AR ZS 5 e, T E R I, M A 28 U
FEAR, B UPIE SRR 8 U 2 T R

PAFES 000 vd KEFR A =L, R RATRE S
BN 33°C . MR IS SR - B 493 ke/h,
Horpa U N 214 kg/h KGR TR 10
ke/h, IE QBRI N 269 ke/ho WHRIRER RS
T IR eI R BEas DU BRI AIA] 2 7R o

2
=
<



i g 127

2021 4F 55 46 45 559 Hi rh
350 A o
15 - EC A L6 =
— 400 —A- AR 147 2—;
1202
250 105 {2
= 200 84 &
% 150 63
100 42 ¥
50 21 &

30 25 20 15 10 5 0 -5
R EIEC
B2 AFREEMESRKRE.ECKEREMLEBATHZI

2 0T LUE G A AR R R R A
2R R R URIR EERE 2 15 CHE, BN 312
kg/h AL 33 °C B R [ 36. 7% 5 473 VR JE % 2
10°CH, B &y 288 kg/h, A LG 33 °C 1 T
41.6% . MIRURIGEE TRt v, IEC e | T
R Ra ST S I B, v VR T B I & 15 CC B, IE S BE Y
Vi 1 33 °C Iy 269 kg/h T FE 2 95 keg/h, T FE
64.7% ; 44 R IREFEE 10 C I, IE O kil i F [
%72 ke/h, 55 33 CHE R[4 73.2%

H1 & 2 38 AT LAE i, B VS VR TR IO RAIG, 12
AW LT, MR RIREERE 2 15 C i, 1R HEds
AT 98 700 kJ/hy X578 VRl BE B 22 10 °C i), 12 5
fR A 113 946 kJ/h, ¥R EER 0 far 193 Kb &
BERBIRHLA B (R FERS . BRI UL, ZE B2 VR
TR B, I T B2 A WSO i RO R fg
1.2.2 ESR B i

Vo VR (A e 2 2325 LR SR R Bl IR
i A K AR A T3 AL . i ki, 7E
BTN AR S FR e Z T, WSS GRS 33°C
AR A 3 000 mg/m’ , BB SR FRA
ik 2B TR WS i SR b Bk
(A 1E e B 1, DT 3R AU I MAC3  f7 fr o 38 e WK
PEHETRLEE Ay 38 °C, R8BS Bt MR AT 1 a0 A< B )
AN 3 iR o

2500

“= 2000
o

\51500-

s
4% 1000}

hDgioo- HH
MIRIRIRIRININD
0

30 25 20 15 10
R B R

B3 WUEsSIEENESKERRM
HIPE 3 T LA H B RSO G B A1, R
ORI BT BRSO 10°C, 2
SHRIE N 740 mg/m®, B8 33 C I R 75. 3% 5 S
IR ARSE TR, BRI PR R S # & %

FERN A TR BT A FRAE BUAS , SR FH HE KL
S ~TCHBRTRIL, AR R R R R 2 10°C,
1.2.3 ki B2 e e

BEE WS VESIRE S 10 °C, B3 W I 1y ot
TR B AR A P R As e an & 4 R,
B & 4 AT LAE H , Bl A RSO R B2 B G, B S
R EIE T R BT R L R
25 C I}, BAFR AR/, J 637 mg/m’® , #H H 30 °C B
TR 19. 6% ; R EEAK T 25 °C i, BB AERE I i
Tt SRR A E A R R B REAR, I
FETH = (LI 4) {67 40 A6 WSO v i o sl i A
SHCI S B2, S EORIROR A8 2 . PRI B E
TR EE N 25 C

& R 65 =
-1 YA 0

0 1 1 1
30 25 20 15 10
W i kit B °C

R M 5 i 7 O FEE ot R B PR AT 400 i 66 R R RS

2 RHENMAITERIEEFIEE

Y URBILE A D B8 VR VR VR BE A AT il v VR
TR A A ) 7T G RV VRV B 1) A
RS H 33 CRHIZE 10 CH 5 Wil K il
A Yl el 38 TR A 25 Citi ., R
PR B TETR BERT FE P IE O e /K 28I 23 A A
ALY R o) BT N, v BE RN IBTREAIC

a5, R U RV Bl AR AUV HE RE W] 23
Py, — AT AT B 33 CHRHIE 10 °C Yy AR,
G — RV BRI A 10 °C IR (4 TR 3 B ik
Vo VR 7K MR g AR A ) 077 S B 43 ey 38 °C 22 25 °C
AR THRESRIE 1 R,

F VR RV BERR VR BES AT ( Q) #5301 TR

0, =C,, xM, x AT + M x AH; + M., X
AH oy =1.76 x493 x (33 —10) +8 x2 482 +197 x
378 =114 279 (kJ/h) (1)

W W VR K i e b 1 1A ( Q) #2K0(2)
T

Q,=Cy xM, xAT =2.1 x17 000 x

& 4

(38 —25) =464 100 (kJ/h) (2)
RRBLE AT (Q) #23X(3) 5.
0=0,+0,=114279 +464 100 =

578 379 (kJ/h) ~161(kW) (3)



128 CHINA OILS AND FATS

2021 Vol. 46 No. 9

8L 25% Wy tE, AT D o 200 kKW
ZEAT B R22 A By R URHIL R URAIL S K IR 7 °C
AR R 12C,

AR IR B dn B UGRBEYEV Bdn, KB
T, SAE TR, BRI 304 REAIH 5, 7o e T
WRANERL 304 AEEIN ., HARAIER(S, ) #2X(4) 15
_ 0 14279

K, xAT,, ~ 210 x9

H R AT ATREN, BRI ER S W), %
TR BER AN 50% , B FE 3 A m BN 90 m?
AR o

WIS VR K Al A B, AR B T 3161, H:
HIGR T S,) #2(5) 5.

Q> 464 100

5 TK, xAT,, 1680 x22

FIRZY 20% WA, BE IR BUR 15 m® 1Y
Mg o

S, 60 (m*) (4)

~12.6 (m*) (5)

®1 HESH

i H 5y
BB GRS RS

M (M, )/ (kg/h) 493
IRFER s Bk (M) / (kg/h) 8
ECHRABER (M oy )/ (kg/h) 197
SMHAAEE(C, )/ (K1 (kg = C)) 1.76
IKZE S P ( AH, )/ (kl/kg) 2 482
IECLEE (A ¢y ) / (K)/kg) 378
PANIE 1 Y °C 33
P 1R C 10
V5 YRR 7
VA Hy 113 /°C 12
XEEIRZE (AT, ) /C 9
200 BAEIER(K,)/(k)/(m® +h - C)) 210
WA e KA e s

T A (M,) / (kg/h) 17 000
A (C, )/ (KI/ (kg - C)) 2.1
P O IR EEC 38
AN H TR C 25
Yo I 119 3 /°C 7
Y e 11 /C 12
HEUE IR 22 (AT, ) /C 22

25 MMEMER(K, )/ (k)/(m® - h - °C)) 1 680

3 RERKRZHNA

PR VRIS R GE T T 5 000 v/d RER 4
] ARG, SO i 7 W i W WA 1) 2 i 5k 2
FioRe B2 AT LR Y, 5 BGERTAR F R W i
AR B Sy 10°C, I 4 W e 3 9 i U R BRI &
25°C, HA#RAE S O A . R AR VA H 80 I 1Y)
3 000 mg/m’ [ 800 mg/m’ | A ZE N 73.3%
PRI FE S i 214 ke/h, RS 1..06 kg/m’,

AR/ [ YR % 7 R 214/1. 06 x (3 000 — 800)/
10°~0.44 (kg) , B K Z I FE R 10.6 kg, $#H4F 81T
K300 d 158, BAFEZ MIGAR 3.2 1o B K
PR AR R SRS 3R 5 vl e AR 771 R, I 0
DRATGY RIS

F2 MERET MRS BREELXSH

i H L R Mt R
PR/ (Vd) 5 000 5000
W SR/ 33 10
W U s L E /°C 38 25
W& 42/ mm 1 000 1 000
W A%/ mm 1 000 1 000
T EH R/ (m’/h) 20 20
R A Pk R /C 102 102
I 1 25 /kPa -60 -60
HERE S/ MPa 0.8 0.8
BRI R/ (kg/h) 400 400
WS TR W I v/ % 1.58 0.42
AR (OF44) / (mg/m®) 3 000 800
4 % it

i A TR Pro 1T, X2 H ZERIA R H A

i B it AL R G AR R B L 2 A T AU

16, IR H T 5 000 vd KGRI N, 455R5%

B 2 s B OLRE 33 “CREAIRZE 10 °C, g3t

¥ H 38 CHERE 25 CIF,5 000 v/d kw8 h 42 1]

R AR RSB SR o 578 379 kI/h,

B R VR VRV Bl R i v R K AR A B 1Y

TR 504 90 m® F1 15 m®, SZhRI S R, 2

BRI OB AT 3 000 mg/m” FEAIKEE 800 mg/m”,

HER A v VR RGO RERS R b poAR e Sk

FHEE GB 16297 —1996 (R Ti5 W £33 HE bR

HE) RS 1 120 mg/m® DUTR o H AT, 1EFEBUR

RV RBORZE G AL S B At AL BT S A v 47

PE BRI IR Tl TAE N LRSS 0k

AT A BRI T 5

SE Lk

(U] skarfh, Bl Jiot, 2. QnfarRaeqiise th 42 m) - A n]
SBITEGINAE” [T]. FIEhmAg 2002, 27(2) 140 -43.

[2] BrWoe, ppabte. R MM I FE R R AR 5 R
HOREELT . TP g, 1997,22(3) :26 -27.

[3] PARAISO PR, CAUNETO H, ZEMP R J, et al. Modeling
and simulation of the soybean oil meal desolventizing -
toasting process[ J]. J Food Eng, 2008, 86(3) :334 —341.

(4] BRI/, BUWT, 55 3R R A i LR B
SR ET]. R EWhAE, 2017,42(11) 1154 - 156.

(ST /A, AL, IV 22 2. 3R 22 ] 2 U R G
VESHRMLA LT ]. IR 2017 ,42(12) 1157 ~ 160.





