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Application of lithium bromide refrigeration technology in
oil leaching plant

70U Zhijie, KUANG Nan, LIU Qing, PANG Xuefeng, PEI Yunsheng
(Tianjin Soybean Technology Co. ,Ltd. , Jiusan Group, Tianjin 300461, China)

Abstract; The utilization of the thermal energy of the secondary steam produced by the secondary
evaporation and the thermal energy of the stripped crude oil was studied. By installing a lithium bromide
refrigerator, the 75 °C cycling hot water from the lithium bromide refrigerator was heated to 95 C by the
thermal energy of the secondary steam and the stripped crude oil through heat exchanger for heat
absorption system of the lithium bromide refrigeration. The 7 °C frozen water form the lithium bromide
refrigerator was used to cool the exhaust gas and paraffin oil, and then the forzen water with 12 °C was
returned to the refrigeration system of the lithium bromide refrigerator for recycling. Through the use of
lithium bromide refrigerator, the solvent consumption for the 2 500 t/d soybean processing plant was
reduced by 0. 13 kg/t(on the basis of soybean mass) , and the heat load of the condensation system was
reduced by 1 172 979.04 kJ/h. The design was of great significance to the stability of production and the
improvement of economic benefits of oil leaching plants.
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) EBAZ PR KL H1 3] 65 C &2 A =X K.
AWM T ZH 22 ZRFER IR B R E R
BYARFI &R T REVRTR 7%

AT TR R A — BRI R ML, R
GRS Z B B 2 % — & B AR AR
TP A IR IRAE R AR S T SRR
PR ATE R K J5 K28 R BERS , TG A K 4k
S5 110 °C A A7 BYTRR T i 7E S0 3 20 2 1 il X3
PR PR A AT T & 9 AR TR AL R VA LR 1Y
TEFRAINAAE] 95 C Al T R 5. MIRALER ]S
PLH RS 7 C R oK, TR RS A A B H IR,
ZIETHRS] 12 °C iR EVRAL R H 2 HLHIS RS, %%
L2500 v/d REMNT) Rf], SHRACEE H2 AR /Y
N FHBEAT R, DU Rl AR 2%

1 KEWMEASHREYREE"

KEHNTHAL 104.2 v/h(2 500 v/d) , JER K5
K. T% ,FiHFE 20% K5kl 1% , #17K 45 13% ,
MBAAE IR 30% 2 48 B RHR A R E O 25%
(50°C) , —ZEHBHE A MR E ] 65% (55°C) , 78
HENR A YRR 95% (110°C) | JRIRE 1k Bl
WeBEH 99.99% (110°C) ,

WY R EERE. —EBERNELEN
9 707.77 ke/h; KRARIE R R (B E) 1 9983. 83
kg/hs BHAH N 1:0.92
2 MEAREAEEE
2.1 A#EFE

M R RBERME 1 iR,

Hok | RAUESE

AR | s
LRI R G K

B B o]

TR A v IR
LI R 5

Bl HEARTEE

B O 5RRRERZAME—&
F A E e R R R, T T IR AL BV ALk B TRER K
(B) 5 7k M 100 °C A A1 —IRFZIR(ER)
Hefh BPE AU 8BS s OQTEIRIR Bl 0 %
By, TR RN RS —2%
ZIREB PR MIEFOK SRR B M (110 C ) #4T
e OTER H FE [N — & TR AL AL,
B2 AT 95 CRIPUK A TR S, R
BRI HLE AR 7 °C B TRK 2394 5024 6] (9 & <A
A3 85 (O PR & Bk i i o TR A #E 1 ve HILR Y

7 C¥& VR 7K HEAT R Ui s % 1 WSO i 1) A e v
A O R B R LR 10 5 B S 5 1% R
IKIHATIE IR
2.2 #EHHE
2.2.1 ATEAAE (Qy)
2.2.1.1 BHZEE—FESAHB 100 °CFEEF] 90 °C fr
R R AE Q)
TEETAERZERIRE N 9 707. 77 kg/h, & E LU
100 Cit, MRHEAZ (1) 115 100 °C Fi 90 °C i 7| 2%
SAE.
I1=[(50.2+0.109: +0.000 145*) x (4 —p) -
73.8 ] x4.186 (1)
KA1 HIERIZERIEME, K kg 0 RIBEFIZER
B Csp MIEFEE ,Vm’ (p=0.672 4 t/m’) ,
100 CIERIZES UGB : Lo = [ (50.2 +0. 109 x
100 +0.000 14 x 100%) x (4 -0.672 4) -73.8] x
4.186 =561.66(kJ/kg) .
9 CIHERIZERIEME: I, = [(50.2 +0. 109 x
90 +0.000 14 x90°) x (4 -0.6724) -73.8] x
4.186 =542.77(kJ/kg) .
Q, =9 707. 77 x (561. 66 — 542. 77) =
183 379.78(kJ/h) ,
2.2.1.2 100 °C EifFER] 80 C Rt AR (0Q,)
TRIBIE L R 1Y Bl 19 983. 83 kg/h, iR LA
100 Cit, RIFEAX(2)HEREM LA,
C =(0.465+0.000 7¢) x4.186 (2)
KH:CHREMEAE K/ (kg -C) 50 AR

100 °C B HL#EE . € = (0. 465 +0.000 7 x
100) x4.186 =2.240(kJ/ (kg - C)) .,

80 °C B FLAAE . €y, = (0.465 +0.000 7 x80) x
4.186 =2.181 (kJ/(kg -+ C)).

0, =19 983. 83 x2.240 x 100 — 19 983. 83 x
2.181 x80 =989 599.26(kJ/h) .

Qu =Q, +Q, =183 379. 78 + 989 599. 26 =
1172 979.04(kJ/h)

2.2.2 BHIAEMW BRTHENRE
2.2.2.1 A 40°CRER 25 CEELR KHE
FIRE(Q4)

AEEMIEA R R 10 m*/h, B F M, A 55
AR 2,135 K/ (kg - C), 1 85 % O 847
kg/m3O

Qn =10 x 847 x 2. 135 x (40 - 25) =
271 251.75(kJ/h) .
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2.2.2.2 BEMHIIBCENISCEELKTEDN
HE(QR)

KREILFERE 0.36 t/m’ BHALL 1:0.92 &5
BWEF0.672 4 t/m’, 104.2 vh BB AR &
(V) 4% TR B A E R CER Fr) AR R BT HE S 1Y
Sk,

104.2 104.2 x0.92
0.36 0.672 4

(1) BRHE I H 35 CRER 15 CHRER KH
AR Q)

2FM, HE T 35 CHIEC iR iR Mz s &
9 33.4 kPa, B ET 15 CHIE O Aia FI M Mz 05 E
4 13.63 kPa, RAEAZ(3) 115 35 CHF R Z
B(G)MISCTHRESEHEMNE(G,) .

G=(M,P,V)/[ P(22.4 +0.082¢) ] (3)

KGRI EER R kg/hs My v FIAExE
TR Py MERRIBETHERMBEMERE,
kPa; P Ry @ (H &) ,kPa 5t HRERIRE,C; VR
RS &, m’/h,

G, = (86.1x33.4 x432.01)/[101.33 x (22.4 +
0.082 x35) ] =485.18 (kg/h) .

G, =(86.1x13.63 x432.01)/[101.33 x (22.4 +
0.082 x15) ] =211.73(kg/h) .

35 CHIE R SARKEE : L5 = [ (50.2 +0. 109 x
35 +0.000 14 x35%) x (4 -0.672 4) -73.8] x
4.186 =445.86 (kJ/kg) .

15 CHHAER SRS 1,5 = [ (50.2 +0. 109 x
15+0.000 14 x 15%) x (4 —0.672 4) —73.8] x
4.186 =413.54 (kJ/kg) .

Qu =G, x Ly — G, x I,; =485. 18 x 445. 86 -
211.73 x413.54 =128 763.53 (kI/h) .,

(2) BRHP/KZESRH 35 CRER IS CTRHFRERK
HERRE(Q,)

EFM, FET 3BCHKESKERTERN
5.81 kPa, % E R 15 CH KFESFKEKSEN1.71
kPa,35 CHf R EKESIE(G) M ISCTHESE
KERE(C) RBAX()IHE,

G, = (MyP,V)/[ P(22.4 +0.082t) ] = (18 x
5.81 x432.01)/[101.33 x (22.4 +0.082 x35) ] =
17.64 (kg/h) .

G, = (18 x1.71 x432.01)/[101. 33 x (22. 4 +
0.082 x15)] =5.55 (kg/h) .

M35 CARESIGME (L) K 2 565.3 kl/kg,
15 CRZESIEME(1,) H7 2 528.9 kl/kg.,

Qy =6, xI, =G, x1, =17.64 x2 565.3 -5.55 x

V= =432.01(m’/h) .

2 528.9 =31 216.50 (kJ/h),

B EIFEIENISCHER 15 CTHRER
IKHFERIE (Q4)

35 CHY 2 500 v/d REIRF A B RS R
(V)

G 48518 3
Vi M, Ty _@x273+35—111.88 (m’/h),

R T, 247 273
35°CHF 2 500 v/d KB B 7= R RS bk 3E

SERFR(V,)
G, 17. 64 3

b=, T35_£x273+35‘19-46<m/h>0

R YT, 2247 3

IR 7 S AR B I B AR K R K, B Ik 35°C AN
15 CHHAFUR] HIEAZE, 35 CR RS Hha KAMAE
RV A

Ve=V-V, -V, =432.01 —111. 88 - 19. 46 =
300.67 (m’/h),

BFM IS CTFEIEE(r) N 115 kg/m’ JG
(L) R 129 kI/kg, 15 CHIZS SASE (1,5) J41.79
kJ/kg.

Qu= Vo xrx (L - ;) =300.67 x 1. 15 x
(129 —41.79) =30 154.65 (kJ/h) .

Qr = Qy +Qy + Qs =128 763.53 +31 216.50 +
30 154.65 =190 134.68 (kJ/h)

Vo HI B SR A I T R B VR AL A MUY A v
®(Wy)h:

W =0Qp +Q, =190 134. 68 +271 251.75 =
461 386.43 (kJ/h) .

3 REHNSHIERFRTED

TR TRAR B AR AR ARG A 4 PR R
95 CHK ik EIRIL B HS ALK 5 Bk 75 C
FE T A A NP 95 CHEFRFI A . 95 C Bt K
(X5 {5y 398. 64 kI/kg, 75 CHI K HIKE{E K 314. 44
kJ/kg, AT R FHAR R 1172 979. 04 kI/h, $OKJEFR
BV TFRITE

Vi =1 172 979. 04/[ (398. 64 - 314. 44) x
1000] =13.93 (v/h) .

BEBOHE 600 m (H A 300 m $47K,300 m
RK) B4R DN100 IR 50 mm 26 $41H)
SHAB(A) H0.33k)/(m - h-C), NEERE
PR AKX (4)IHE

Quu = (AL X F)/(8/)) (4)

X FOREAE R, m® Ar IR ZE,C 5
ARG FHAEK)/ (m - h -C) ;8 HEFE,m,
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PUKE BRI Qi : Oy = [ (95 -75) x 100 +
1 000 x3.14 x300]/(50 +1 000 +0.33) =12 434.4
(kJ/h) .

Y RIK B B R R ( Qg ) (TR HLIS TR K iR/
HEAREE 12C/7TC): Qup = [ (12 =7) x 100 +
1 000 x3.14 x300]/(50 +1 000 +0.33) =3 018.6
(kJ/h),

Q= QO + Qup = 12 434. 4 +3 018. 6 =
15 453.00 (kJ/h)

R SAF R E B A KT 0.5% , Hl 3 HLAT ff
FRE(W) Ry

W=1172979.04 x0.995 =1 167 114.15 (kJ/h)

TRALER H A MUK/ KB N 95 °C/75 C,
Y UK HE/ HK IR BE hy 12 °C/7 C B RALER 1 12 AL
COP(HIVe & (W) S5 AThER (W) By HL R E A A
FRIBERLEL) (EAS /N T 0. 79, TR Ak £ 1 v8 AL AT 4]
Q) N:

Q=Wx0.79 =1 167 114.15 x0.79 =922 020. 18
(kJ/h) .

IR BRI HLAT A I HIR & ( Q) M

Qp =0 - Q =922 020. 18 — 15 453. 00 =
906 567.18 (kJ/h) .

W UG Kt/ KRN 12°C/7 CH,12C
BF7K 9 %8 18 A 210. 67 k/kg, 7°C B K B9 48 18 K
122.85 kJ/kg, M@ BRKIEF & (Vi ) A :

Vi, = 906 567. 18/[ (210. 67 - 122. 85) x
1000] =10.32 (v/h),

4 TFI{THESHR

HANT 2500 vd KEREH ZEH 28R
TIRZEIR AT H FHAE N 183 379.78 kI/h, JRIRE M
(] A F 3B 24 989 599. 26 kJ/h, 4 AT F| A& K
1172 979.04 kJ/h, 3833 1R AL EE H1 8 AL, 15 /9%
Bk (#E/H KR 12°C/7°C) B H % & H
906 567.18 ki/h, K FR A M AWK R HIF R &
461 386.43 kJ/h ,Fr LA RG24 ei 2 2 500 v/d
RERBEEESH 35CFER 15 C A 5 H
40°C g3 25 CHYZSR, TR RN ATTHY .

5 MAEWITE

A R SR R G v ) B R Ry 92% ~
98% , B Wk % 95 % HE 1 & .

5.1 BKEAE4L

U AT 35 C B R & A i R G I s B4k
FmIHRERIE (W) N

Wy =G, x (1 -95% ) =485.18 x5% =24.26
(kg/h) o
GE T 35 CRARE A Ml RS WG K 5
VSFERN -
24.26 +104.2 =0.23(kg/t) o
5.2 REEBEA
WiEERRIBERE 15 CHR =S P HER
2(Wy) N
Wy =6, x (1 -95%) =211.73 x5% = 10.59
(kg/h) o
15 CRREAWEHARFERIUEERSIEFEN
10.59 +104.2 = 0.10(kg/t) .
5.3 ENH
I ) 6 000 JC AL 0.8 JT/ (kW « h) 4
T8 75 7t REHE.
VR T [ (0.23 =0.10) x 750 000 =
1 0007 x6 000 =585 000(7T) =58.5( H7TC).
TRACERGIRHL 3 BKEBINER 25.5 kW (ZL
F80% ), EAEFEH B H:25.5 x24 x300 x 0. 8 x
0.8=117504(5¢) =11.750 4( F7T) .
FEAI%E:58.5 = 11.750 4 =46.749 6 ( T 7T) -
MR TR AT AR 24 > H i,
6 & it
TRACER G BARNHR H ) 28 7= A ) k2%
TRIABE JRIB B EERI G , 188 95 C Ry UK,
T IRACEEHS PR RS . WIRACER S ok
17 CHR KR THRBRMA S HER, FRES
TE 15 CUUF #E AR G, VEFE T FE 0. 13 kg/t,
[F] B PRI T 128 R G K BT 1 172 979. 04
kJ/h, B3 46.749 6 Ji 0, H HARFE AR f5 5t ]
W Ial, 376 LG 547 R 46. 749 6 1 TR 4, Xt
B R E AT IR m A EENE L.
SE A
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