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A1203/hour which - at the same time - represents the
full capzcity of the plant. Heat energy supply to the tube
digestion 1is assured by the existing boyler-house allowing
digestion tenperature of 260 ©C. During the 6-year
operation Aluterv-FKI have gained reasonzble exzerience in
the field of the plant operation anéd the technological and
mechanical maintenance.

In +the last years, the facilities being in operation at the
HOTIN WORKS were visited by and introduced to the experts of

Zhengzhou Aluminium Complex.
Development activities in progress at present.

-~ DAZ (Soviet Union): Experiments to determine the abrasive
effects of diasporic bauxites. For +this purpose tube
sections of different diameters were instzlled in the system
(similar to MO4 heating element) providing possitlity to
determine the extent of a2brasion at diffsreent flow rates.
These experiments have ©been carried out since February of

1982.

- Ajka (Hungary): The size of the tube digestion elements
operating in this plant more than two years is suitable for
digestion 1lines of 150-200 tpy alumina production capacity
(similar to !N01 heating element). Experiments are carried
out mainly with the 2a2im to determine the relationship
between the flow-rates and the heat transfer coeificient of
different temperatures.

- Alnasfizitd (Hungary): Here 4is an experimental tube
digestion equipnent suitable for processing 3 m3/h slurry

zt 300 . .
°C or at somewnzt 2igner temperatur..

-3

ne equirment
is a three-tube system with molten salt heatins.
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Pipe bend DN 125: .
Scaling: At the outlet side 0.8-1.0 mm thick hard

unbroken scaling, in the pipe bend spotted

scaling
Erosion: No erosion
Section DN 125: average slurry velocity 2.09 m/s
min. slurry velocity 1.66 m/s
max. slurry velocity 2.44 m/s

Straight pipe section:
Scaling: there was 0.2-0.4 mm thick scaling
Erosion: could not be experienceéd
Reducer DN 125/150:
Scaling: 0.4-0.6 mm scaling
Erosion: Could not be experienced.
According to the above observations it can be stated that the
optimum wvelocity for the processed diasporic bauxite slurry
is 2.5-3.0 m/s when the rate of erosion is low or min.
scale formation is there.
Slurry experiment on this heating element could be controlled
with the help of the installed instruments.
Operation of +this heating element was stopped when the
welding seam of the connecting slurry pipe had to be rewelded
and when due to other operational difficulties the slurr
valve erected into connecting slurry pipe failed.
The operation of this heating element was suitable for its
planned function.

Other ecuitment:

Caustic liquor tank: 02

Its operaticn wa

[ 2]

suitable to the pl.nned function
Caustic liquor pump: [03
Its operation was suitable to the planned function, its

sealing was exchanged two times.
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team cooling systen:

— High pressure condensate water pumps: M06
On the first period of the experiment their operation
were going on as per specification. Later, due to
operational reasons they were failed. After
exchanging some of their parts (impellers, shaft,
bearings, sealings) their operation was suitable to

the planneé function.

— Stezm conditioning valve, high pressure control
valve HO05:
Their operation with the whole pressure and
texperature control system were suitable to the

planned function.
Multipoint resistznt thermometers:

They measured and indicated no realistic temperature values
even after nmodification of the tapping pocints. Temperatures
of slurry, condensate water and steam were measured by means

of newl; installed locazl mercury thernnmeters.
Pipe system with armatures:

The erected pipe system served properly for the technological
function. Some of the welding seams in the slurry pipes fai-
led several times but after their rectification the slurry
experiment could be continued.

Srecial angle slurry valves erected to slurry pipes of 01
heating element failed and caused operational difficulties.
Ga*e valves made in China (4 pcs) were erected in their
places. This kind of slurry valves were not suitable for the
oric bauxite slurry operation at this

r
orerational conditions for longer period.
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On the disc of two special angle slurry valves erected in the
connecting pipe of HO04 heating element measurabie erosion
could be observed after 1300 working hours. One of them was
exchanged with the spare one. This valve would need some

modification for using in diasporic slurry operation.

The other valves in generzl, like steam valves, valves in
condensate water pipes, safety valves, check valves ... were

suitable to their planned function.

The tube digestion experiments were carried out :iccording to
the given requirements.
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4.00 ANALYSIS OF SANPLES TAXEN FROM TUBE HEAT EXCHANGERS

ALUTERV-PKI  has performed analyses of the samples of
processed bauxite and those of scalings and sedinments
deposited at certain points of the tube type heat exchanger
preheaters to determine their chemical and mineralogical
composition. The results obtained are summarized in Annex

"H".

The exanined bzauxite sample was found corresponding to the
bauxite processed in Pebruary 1968. The analysis revezled
that the A1203 content is present mainly in the form of
diaspore, while the Si0, content was present in the form of
kaolinite, chamosite and illite. The kaol:inite accounts for
the 25-30 % of the silicates. )

The sedimen: taken in KMzrch 1988 from the position after the
HO1 element was a sandy-like formaztiorn and on the basis of
its chemical and minerzlogical composition is considered to
be undigested bauxite.

On May 20, 1986, sample was taken from points at M0O1 element
and D125 portion of HO5 element. The sediment at M01 wes
deposited, undigested bauxite, while <the thin, rk-lilke
sediment at MO4 was a calcium-titanate formation overlapped
with considerable amount of magnetite. The latter is supposed
to originate from transformation of goethite.

The thin bark-like sediment taken on June 4th from the D125
portion of HO4 element shows similar composition to the
sample taken in May. The sandy-like sediment deposited after
the supply valve of the li04 element contains mainly sodalite
and cancrinite, at the same time, however, the calciun-
titanate phase is also considerable. It is particular with
this sample that - according to our experiences gained s3
far ~ the abtove mentioned phases were characteristic to the

bariz-like sediments.




5. SUGGSSTION =OR RECONSTRUCTIOH OF EXISTING DIGESTIOQM LINE

The present steam consumption in the Bayer circle of the
Zhengzhou Alumina Plant is almost double the value attained
in other alumina plants operating at standard medium level.
This is caused mainly by the poor utilization of hezt content
of the digested slurry, moreover by the direct heating
applied at the digestion, ccndensate of which is required to
be removed by evaporation from the circuit.

The tubs heat exchanger elements succesfully proved during
the experiments could make possible to decrease considerably
the heat consumnption of the Bayer circle. A variant of the
possible solutions is shown on PFig.Ko.1. ANNEX "I". In this
variant, the existing steam supply system is considered, this
way the final digestion temperature is unchanged, i.e. 245
9C. The notable increase of recuperation efficiency is
achieveé by increasing the number (from 3 pes to 12) of the
flashing stages. The heat transfer area required for
utilization of the flashing steams can most economically be
provideé by a slurry preheating system build up from tube
heat exchangers. This is explained by the high heat transfer
coefficient, as justified also by the experiments. Due to the
good recuperation efficiency, the digestion slurry czn be
heated by flash steams up to a temperature of about 200 °C,
against the temperature of 150 °C, achieved at present. .
Live steams are required for futher hecating only, namely up
to 225 °C by tube heat exchanger system, and from there to
245 °C by direct heating in autoclaves.

Accerdingly, using  this syster., only such amount of
conéensate would get 1into the digestion slurry that is
produced by a direct heating corresponding to 2 tempe

s
-
5
vul

3]

{2
1]

difference of 20 ©°C, compared to that amount originating

from the presen: temperature diffcrence of 95 °C.
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As a result of this, the primary heat energy consumption of
the digestion ané the evaporation c¢an considerably be
decreased representing altogether 2.0-2.2 +t amount of steax
per 1 t of alumina produced.

The advantage offered by the implementz<ion of the tube

digestion can be increased further by using heating steam of
higher pressure (80 bar).
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6.00 COICLYSIONS

Parties agreed upon and stated that the tube digestion
experiments have provided useful and important results
necessary for design the reconstruction of the digestion
s>sten.

Considering, however, that the M01 heat exchanger was
overated at low temperature range, the experiments performed
could not provide sufficient data to determine the amount and
chemical composition of the sediments forming and depositing
in the temperature range of 150-220 °C. Purther on, tae
experiment failed to give informztion on the operaztionzl
cycle times to be considered for digestion of diasporic
bauxites on tube digestion element.

Taking the above into consideraztion, extersion into higker
tenperature ranges of the experiments are felt necessary by
the Parties.

At a 1later date, the Chinese Party shzll make a decision
considering one of the digestion lines on which the further
exveriments are required to continue. Moreover, they deem it
necessary +to introduce a more efficient desilication process
which would result in smaller amount of deposits and
sediments in the heated slurry pipes.

Remark:

Chinz2se Party accepted the Draft Pinal Report.
See telex No. 121 40320.48 as ANNEX "K",.




7.00 _ REFEREICES

1.) CCMTZACT Ho.86/30 between THE UNITED NATICGIS
INDUSTRIAL DEVELOPHEINT ORGANISATION (UIDO) and
Aluterv-FKI

2.) PROJECT DOCUMEIT No.DP/CPR/85/076/A701/37
3.) PROTOCOL on the discussions held by HMr.Lin Ying and

Mr. Shen Wenrong of UNIDO with the representatives of
Rluterv-FKI in Budapest on 10th and 11th September,

1985.
§.) 0FF32 Subiect: Experimental tube digestion of bauxite
in the People's Republic of China (DP/CPR/85/076)

Dates 31st January, 1936.

5.) WORX PLAN. TITLE: EXPEZRIMENTAL TUSBEZ DIGESTICH OF
BAUXITZ

6.) PROGRESS REPCZT Contract No. 86/30

7.) MIIUTES of meetings held with Chinese experts visiting
Kungary 25.4ay-20.June, 1986 in the frame of Cir.No.
86/30. UNIDO/Aluterv-FKI: "Experimental Tute Digestion
of Bauxite in the People's Republic of China" (Project
No. DP/CPR/65/076 and with representatives of Aluterv-
FXI.




8.)

9.)

10.)

11.)
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HINIUTES of meetings held with Hungarian Experts
visiting People's Republic of China Henan Province in
Zhengzhou Alunina Plant 28.July - 31. August 1986. in
the frame of Ctr.MNo. 86/30 UHIDO/Aluterv-FKI: "Exgperi-
mental Tube Digestion of Bauxite in the People's Re-
public of China" (Project NO. DP/CPR/85/076) and with
representatives of Zhengzhou Alumina Plant.

HIIZUTES of meetings held with Hungarian Experts
visiting People's Republic of China, Henan Province in
Zhengzhou Alunina Plant beitween 6th October-17th De-
center 1987, in the frame of Ctr.No. 86/30 UNIDO/Alu-
terv-FPK1: "Experimental Tube Digestion of Bauxite in
the Peovle's Republic of China" (Project No.DP/CPE/076

and with Representztives of Zhengzhou Alumina Plant.

MINUTES of meetings held with Hungarian Experts visit-
ing People's Reputlic of Chinz, Henan Province in
Zhengzhou Alumina Plant between 16th January-27th
March 1988, in the frame of Ctr.No. 86/30 UNIDO/Alu-
terv-FxI: "Experimentzl Tube Digestion of Bauxite in
the People's Republic of China" (Project No.:DP/CPR/
85/076) and with Representatives of Zhengzhou Alumina
Plant.

MIIUTZIS of meetings held with Hungarian Experts visit-
ing People's Republic of China, Henan Province in
Zhengzhou Alumina Plant between 26th April-9th June
1988, in the frame of Ctr.No.:36/30 UNIDO-Aluterv-FxI:
"Experimental Tube Digestion of Bauxite in the
Pecilc's fReputlic of China" (Project No.DP/CPR/85/076)
and with Representatives of Zhengzhou Alumina Plant.




12.)

HINUTZS According to the Contract No.86/30 between
the United Nations Industrial Development Organization
(WIID0) and Aluterv-FKI {Contractor) concerning the
UNIDO Project No.DP/CPR/85/076 experts of China Natio-
nal Non-Ferrous Hetals Industry Corporation visited
Aluterv-FXI, Hungary for study tour between 16.09.1983
and 07.10.198&S3.
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ANNEX n»C"

EXPERIMENTAL TUBE DIGESTION OF BAUXITE
(PROJECT NO. DP/CPR/85/076)

AGREEMSENT

ON THE CHANGE IN THE SCOPE OF
THE ZQUIPMEXT SUPPLY OF
HUNGARIAI SUBCONTRACTOR

On the basis of the Chinese Party's request des-
cribed in the Report on the Mission of the Hungarian Team
et Zheng Zhou Aluminium Plant in August,1986 discussions
vere held in Zheng Zhou about the subject of the change in
the scove of the Hungarian equipment supply. Chinese Party
requisted the Hungarian Subcontractor to deliver a wall
thickness measuring instrument instead of the liquor sto-
rage tank which was specified in the UNIDO contract of the
Hungarian Subcontractor.

During the discussions held between 4th and 13th of
December, 1986 the Parties agreed that in the frame of the
UNIDO Project No. DP/CPR/85/076 an ultrasonic wall thickness
measuring equipment including measuring head suitable for
measuring the wall thickgess of steel from 4 mm to 60 mm
to a temperature of 600 C, a cable for connection between
the equipment and measuring head , one test piece, contact
paste and the operating manual in english language will be
supplied by the Hungarian Subcontractor instead of the tank.

Pungarian Subcontractor handed over the catalogue
of the said instrument as well as the preliminary drawings
of the liquor tank and will prepare and hand over the det-
ail drawings of the tank on the basis of which the tank will
be fabricated and supplied by the Chinese Party.

Zheng Zhou, 09.12.1986.

T O

On behalf On behalf
of Chinese Party of Hungarian Subcontractor




ANNEX "D" 3/1 TECHNOLOGICAL DATA OF SLURRY EXPERIMENT OF HEATING ELE

Date | Slurry | Steam after comditi I
flovw: Heating element NO1.  Heating
J | i
1988. surel Temp. Condemasa:- Slurry temp. | Steam [ondensa- Heat Slurry
tion inlet ke water transfer
temp. temp. | temp. | coeff. — - -———
_ Inlet | Outlst . Inlet 'C
L) [(var) (%) | (P) | () | (%) | (°0) | (%) {(wA%R), (%)
05.02. 8 250 {23 | 223 | 146 | 156 : 200 . 196 . 2611 . 222
H * - ————
06.02. 2 88 25,0 |:240 223 133 141 | 178 176 | 2632 ° 208
I i : -
i 80 i 24,0 | 240 221 147 155 . 188 188 2524 = 224
08.02. | 84 . 250 | 245 | 223 | 139 | 144 472 | 139 ' 2100 222
t
83 24,0 : 240 221 141 15 193 | 190 2699 224
80 25,0 | 245 | 223 | 144,5; 154,5: 190 . 196 2465 222
7 ; = T ' ;
se 26,5 | 242 225 140 | 150 198 | 194 2550 210 :
13.02. | 99 27,0 (242 | 226 | 147 | 156 | z00 | 199 | 2743 . 214
! [ S ' - :
98 25,5 , 245 224 152 159 194 . 192 2704 ; 224 |
- - - g ; :
39 25,0 240 ; 223 152 159 194 192 . 2750 2%
—- b - - 3
l07.07. | 26 25,5 245 224 | 15,5 * 162 202 192 i 2208 - 225 !
2 L ya 25,5 245 224 ; 155,5 162 i z02 | 135 - 229 . 228
e e s R f ; + -
s 3,3 245 224 153 158,5 = 192 198 | 2412 | 229
i 35 25,5 . 245 224 | 151 157 | 193 184 | 2477 | 228
| - oI e '
o 12,3 ;133 190 ©158,5 1o04d 192 130 2730 -
o ek S A
fen,at, |82 23 . 245 223 136,5 147 194 123 2144 | 230
: 32 27 245 223 134,5 . 146  1e2 188 237 | 230
— - . s e r ey oin B PR » . - — -
v, 38 25,5 | 245 224 . 151,5 158 /188 188 2389 | 232 -
U A N . i ] e e e —— )
| ¥ 12, 135 . 189 134,5 142 | 130 174 | 2431 -
Vr—.-._....-. i e e e o o e b , s ! o e <« o, e t— ey - L
Jtd.c3. 26 25,5 | 245 ' 224 ! 136,5 ' 144 ' 188 176 2548 | 220
| i | 5 i }
\ 95 13,0 |200 190 | 143 {150,5 ;150 | 190 | 2434 | -
AR L 8,2 (178 171 123 ) LA??f's 172 172 2555 -
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BXPERIMENT OF HRATING ELEMENTS MOl AND MO4. {FIRST EXP.STAGE)

Comden
‘ Heating element MO4. sate Remarks
" ] quality
i
ondmat!- Heat = Slurry temp. ' Stean mdna!r Heat
¢ vater transfer " inlet ke wvater trans,
temp. | coeff. — - ——F——— temp. ! temp. |coeff.
. Inlet ' Outlet' | !
(°c) (vA’T), (%) (%) ; (B) | (%) [(AK)| pB
. ’ : ) L]
196 2611 . 222 224 226 224 - - 7 fleat t. on HOA can't be|
176 E 2632 ' 20e 210 | 227 222 ‘ 1687 7
i B - = : Heat t. on MO4 can't be
188 ; 2524 . 224 226 227 221 - calculated. (*)
: : : ! -
19 2100 222 ' 223 227 . 225 - T (*), Condens. outl. pxi.
; . i ; i
| 190 2699 224 224 | 226 | 222 - 1 *
. 196 2465 222 : 223 | 226 : 222 - 7 (*)
, : ,
{194 2550 210 (212 | 229 |25 laom9 | 7
£199 | 2743 . 214 15,5 230 (226 i AaT3 | 7
2192 | 2704 ;224 224 | 215 | 224 | - 7 (*)
192 . 2750 2% 230 . 220 . 225 . - 7 (*)
: ' : : !
192 2208 ° 226 ! 226 - 225 228 ° - ! 7 (*)
- _ - . {
195 | 2299 | 225 228 225 . 226 - 1 (%)
1e8 | 2432 | 223 | 220 228 z:3 - 1 T
184 | 2477 | 228 | 228 228 | 224 - 71 i(M™
130 | 2730 | - - - - - i1 7 . (*), Yo heat. on MO4.
123 2144 | 230 2% 229 222 - lL 7 ’ (")
| 188|237 [2% 2% e | - 7 ' (*)
188 2389 | 232 ' 2% 230 224 | - T i(®)
o - ——— ? — e ' . -“"_'Tr_—— --—i'
174 | 2431 - - - - - 7 (*), No heat. on MO4.
| DU SRS R GO .. SERRETE IR _T_ R L.
176 2548 | 220 229 2% 226 - 7 .1
t
190 2434 - - 1 - - - 7 (2)s Wo heat. on MO4. |
172 | 2555 - - I - - - 7 (*)
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ANNBX "D" 3/2 TSCHNOLOGICAL DATA OF SLURRY EXPERIMENT ON MO1 AND MC

Date, |Slurry (Steam alter steam Heating element KO1. Heating el
flow: conditioner: :
1988. tPresnrJ tenpr. Condm-— Slurry ta:pr. 'stean (bndezml_ Heat | Slorry tempr
: i | sation “inlet te water ‘tz'amfa"
! i tempr tempr. : tempr. . coeff.
i : Inlet - Cutlet ; Inlet [Outl
(/) (var) ; (°%c) (%) (%) (%) (%) (%) wmim) (%) | (%
N S s . - . . — _ . H
03.05.] 79,6 : 13,0 ; 210 191 13 138 179 143 2849 |
04.05.i T8 10,4 | 210 183 144 154 138 177 3496 .
R . o e - — e e+ e e ——— b e —
05.05.! 100 20 : 235 212 156 164 198 194 3158 i
06.05.| 98 20 235 212 145 156 198 190 3245
70 20 23¢ 212 137 164 104 164 2326 214 | 224
. R .. e e e
100 20 230 212 147 156 192 180 3006 | 213 © | 221
07.05.! 92 20 220 212 142 148 196 160 2495 = 224 22¢
10.05. 80 18 . 220 207 42 156 184 178 2428 223 | 2X
[ 11.05.] 5 16 - 230  201,6 136 146 186 134 2553 224 231
12.05.] 65 17 ' 2% 203,444 153 200 198 2160 218 22¢
" 60 17 236 203,4 145 133 130 137 2325 215 | 228
L. e - -l - . i - .
13.05. 10 17 23 17,8 3 155 2 T z03s 228 | 23
46 17 23c 53,1 145 128 131 122 13%¢ 229 23
14.05. 74 17 230 23,1 -us 135 132 13 2206 230 23¢
80 17 23 03,1 g 150 rad i20 2543 215 221
" 15.05 62 17,5 225 225 tug 3= T RT - "0é01 235 - 24:
| . . . e —_
90 17 230 07,4 1an 3~ 120 128 2 222 2
16.05. 50 17 230 3F, L 43 125 20 +2g 1967 2% 24
i 17.05. 8 16 22¢c 77,5 i DL il 2420 217, 22
i es 15,5 = 270 o B 131 ‘e 136 31509 221 22¢
r____”_T____“mmu.- T ) 2 S R ik
18.05.: 17,5 270 =ns .7z 1 1~a =3 26737 214 22
19.05.l 85 17,5 1w s cu A ro 2 22 23
20.05.] 90 17,5 T3¢ sns L i1 iz e 257 2214 23
21.05.{ 95 9 1oz "3 : i 50 148 2233 '
et rmtmwe rub e B Lee v e et Sttt o ® . > » L‘_:I
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RXIPERIMENT ON MOt AND MO4 HEATING RLEMENTS.

(SECOND EXP. STAGE)

-
Heating element MO4. E:‘f""% Remarks.
L val 1ty
dﬂm,r Heat |Slurry tempr. Steam desa- Heat :
water trapsfer’ inlet vater| transf.
tempr. :coeff. . temp. |temp. !coeff, :
' i Inlet [Outlet i !
(°c) ()’ (0) | (%) | (%) | (%) [vATD). R |
143 2849 Ll i 7 fm: neating oo MC4, (*) |
177 3496 ! 7 ("
L 3158 ;""—*'” " 7 ( T
245 7 a
T 2% 214 224 214 216 =T 7 Beat ir. can': o cale.
o : lon M4, (%%} y
3006 | 213 | 221 215 217 - 7 iem ’
2495 224 | 229 | 214 | 217 - 7 . (**), Zoniens. outle n;
" 2428 223 | 2% | 208 ; 210 - T () S
T 2553 224 253 | 204 208 - T (")
T 260 218 | 226 202 ¢ 198 - 1 ey T
2325 215 | 228 206 196 T e
R R R A
138C 229 237 206 197 - 7 **}
226 230 | 238 206 204 - T (%%
2543 215 221 206 206 - 1 tesy
T 2201 235 : 242 198 206 A A T
128 i 2792 222 ; 228 1—96 o 201 - 7 o (**;
s 127 2% 241 200 206 - - T (%%
2480 217 223 200 206 i - 7 Plew ;
2509 221 229 205 210 i - 7 (%) i
‘ -2‘_’0 214 222 205 : 208 - 7 "(:‘) T ) __—f
”2_'5)" 224 233‘__. . 205 208 - 7 Jé('") i
_ P 221 233 205 208 IR i
R
1
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ANNEX "D* 3/3  TECHNOLOGICAL DATA OF SLURRY EXPERIMENT ON MO1 AND MO4 HEATING ELEMS

Heat element MOl Heating elem¢
Date |Slurry |Steam after steem ing
flow conditioner
1988 PressurJ Tempr. nder- |Slurry teampr. team ondensaEeat Slurry tempr.
tion et e watertransfer;
empr. empr. empr. oeff.
5 o o Inlet Dutlet D, Inlet putlet
(n?/n) | (bar) ey 1 7€) feogy | (o) var | (%) (v/a%K) | (°C) | (%)
22.05. | 80 17 |20 |203.4 |146 2385 | 225 2%
23.05. | 60 13,5 230 |193,3 |144 2028 | 221 | 226
24.05. | 76 13,5 | 230 | 193,37 |142 ! 2394 | 218 | 222
= 4
] Pt
75 | 13,5 225 [195,3 |14 | 153 (1% 070 ae6 |2434 | 224 | 228
.
25.05. | 85 13,7 | 225 | 193,8 141 150 94777 1es | 2598 | 219 | 225
R -‘._ . - —-—é. = / = - S —
26.05.| 90 | 14 |225 |19a,1 147 | 155 127" 180 |2992 | 219 | 223
L 4
27.05. | 95 14 |23 |194,1 138 145 B2 174 ioe32 | oan1 | 218
. — + T
95 14 |23 |194,1 |140 s 7 am 2507 | 211 |28
S 1. T
28.05. | 92 14 | 225 194,1 | 148 154 <y . 134 | 2661 214 | 219
29.05.| ¢S 13,5 ! 22¢  : 193.3 | 136 144 ; 195 | 201
o
1 k] B ~ . - or
H + - L':s -
30.05.| 82 i 14 | 22¢ 124,1 . 138 147 T, = 177 2764 210 | 217
31.05.] 36 ¢ i i 225 172,41 143 151 ‘/ZE;//Eé;Z 179 | 278 | 213 | 213
. . I [ - 1 7/ - - - H
; - N ol SRS O ST B
01.06.| 90 | 13,5 - 229 183,313 | IR -‘;;;/f;§ C1TE 2442 1 213 213
—t S e _———— _
95 . 14 lm iisdr o128 LTS -;;//”’E 162 | 2521 212 | 213
— - 3 ’ T: l T —= ? D mre s memfe s e v
02.06.] 30 : 14 220 13,1 182§ 150§ TZe7T | 17e 2350 223 | 224
03.06.| 92 : it |22 lise,1iin o |7 ams ems | 218 | 29
{ ! i ; - i
REMARY:

The value of heat transfar coefficients calcula‘ed for 04 ~eating element
They are not realistic due %o 3pecial onerational circumstancies of direct

13t digester.

SECTION 1
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ON MO1 AND MO4 HEATING ELEMENTS. (SECOND EXP. STAGE)

Heating element MO4 snden-
bate
qguality ! Qemarks
ondens;[;eat Slurry teapr. [Steam Condens3-tieat ' ‘
e wate sfen inlet te wateriransfer :
empr. coeff. tempr. tempr. jcoeSs. | :
Inlet putlet i :
(°) (w/a%k) [ (%) |[(%) | (% (%) |i/m’z): om E
© 190 [ 2385 225 | 232 207 5 | 208 i 7 (**)
5 168 2028 221 226 244 34 225 4595 | 7 ‘Condens. outle% 3r.
- .- | i MC4 heated Witk 2.3.3;
2 174 2394 218 222 249 32,9 229 5095 7 ‘Condens. outla% or.
. 186 |243¢ | 224 228 [ 2L 71 229 lse07 |7
185 |2598 | 219 | 225 245 5 | 228 isec 7
= =3 - e - 2..46 -~ A.v Ve e e es _.4;..... - . .- - . — - -
180 | 2992 219 | 223 3 | 232 13182 7
- e
174 12832 | an |28 |22 a4 i7esz 7
1m 2507 | a2 jas |28 o7 o2 530 |7
; - T e e e
134 | 2661 214 | 219 514 227 | 3994 :
— : R DNk SRR S e -
175 2332 | 195 | 201 285 | a0 | = 7 :
SRS : S S ;
s 177 2764 210 | 217 P :
179 ; 2736 213 213 LT i
175, 2442 213 213 ;T -
L H [ S . . 4 .
‘ [
162 | 2521 | 212 | 213 7 [ ,
: T SIS - ey — e ;
17¢ {2350 | 223 | 224 | BETH 206 T ey i
175 | 2413 © 218 | 219 as/le 27 - e !
L ! e e e ae o d

d for 04 ~eating element are very high val-ue,
circumstancies of direct steam heating in the

SECTIEN .7 f




ANNEX *"§° 2/\.FIGURE OF IIEAT TRANSPER CORFPICIFNT © E2° IZiTILC T-2TrT

JEIEG FITIT STAGE TP E

Slurry flow: (l’lq) i : . !
‘w I o4 8"8 u.‘ 8’.5 83.'5 78.2 |05-3 10" [N *o7 : SG3 i 5.6 ; “ B
varimm [192 107 |98 !105 ’ 122 1109 {100 11 |03
Miuimem y 2lela |nlo »lels | s |
. ) H ; i
g, tempere l1s¢ 150 | 145 133 2 Lass fuse us .
ture: ("C) N : : i : i
l ) . i H .
\ 5 |
Heat transfer l : l l i
coefficient, ' ) i :
L ('/-2‘) I ’ X i .
! : i
; ' ’ :
| ! ! !
—— : 1 ! :
2500 ' . . .
i : -
' : H *
! . : o :
H s B
; -t
.
| :
s ' ;
. i
2000 }—. - - ——— , 1
i -
i .
! : ;
i 3 !
|
1500 | !
: !
! :
Data, I ; : oJ
05-02 06002 01002 ”002‘ ”002 10-02 "a l2¢°? " OJ 1" ’5'“ “'u ’10& 01.03
— . . ' '
Total operating ;
hours e | J240 | 264 | 208 | 294 34
" :
Slurry operatios |24 (18 18 | 24 |24 24| 6 20
L ;
Coustic liquor ! . ' ¢ 6 i . - - ta - -
cleaniag { !

SECTION 1




T j : 1]
(] 1
90 96 ;o1 |91 e s 8,5 | o9 |8 |es |es |er | &2 |6 |82 | ® |8 | o9
11 {103 [ 100 [ 100 [100 | 98 ~ o¢ o5 |97 |95 |9 [96 |10 ;&7 | 95 100 |95 |90 |90
60 | 60 | 70 | 66 1;|“55° [55 |65 [64 | 74 |65 |60 ;€7 |53 |55 |60 |76 |76
I ! i B
46 152 147 [ 152 147 1154 155 145,6|:56 [i50 |14 | 150 | i3z | 146 {150 [162 [155 [159 | 159
:
i | :
i [ o I ¥
P I ]
P .
I
M *
. ! i * . . _
: : * | *
: . P » ” hd
I ' win ! L |
! : ] P H \,
i o« . . ! *
T ——— L i
e —— r
' * * ] -
¢ s !‘ ! L ’,. v
- |
a »
* * . ¥
f ) P ot be
i i
J s
i :
i ' | ; ! ' :
f . I
i o A _
; s :
i ; i i
; i |
! ' 5
: P |
= ; . :
: i
[ 13 )
. i i

«03 | 02,03 05,03 04.03 05.0% 06.03 07.0Y =~- 10.03:11+03 12,03 13.03, ¥ .04,.15.03-16.03 17.0318.03|19.,03 20,03 21.03

s |39 |362 |06 |a10-| 43¢ | aes ""| 461 | 485 | 509 | 533 | 551 | 565 | 569 | 590 | 614 | 638 | 662 | 663

y !
J24 |4 |4 |24 )] 12] - iss Ju 24 |24 |18 |14 | 4 |21 |20 |24 |24 | 4 4
' —

l ! - e ——




i ;  ANFEX "P* 2/2. PIGURE OF MPAT TRAKSPER COSFFICINT OF KOl EBATING ILEEY DEINS THE SEOOLD S
Suery flow: (-ylh) [ ’ | f T: i l ! : T ! r ,. '
‘v‘:‘a‘e 81.0 9‘.6 92'5 m|4 : .72'0 l59.8 66. 67| 6‘ 4 il&.1 -7c'6 79.8 75'3 .
Ferinmum 94. 00,0 100,0 '92,0 ! 's4,0 80,0 80,0 85,0 89,0 30,0 {£5,0 E5,C 9o.o :
Einisus ‘ 72.0 86,0 70,0 65,0 | ' '50,0 5C,0 5C,0 26,0 45,0 35,0 _:o.o 67.C 58,
1 ! _s ‘ H : ' ’ : ’
: i
,opesmiing tempera~ '148,1 157,4:157,5'161,2 | 148,5 150,2 153,1751,1 154,5'152,8 137,2 147,1 152,3
' ° : ] : . : .
"ture: (°C) (outlet) 2l G ; { ; S e ; . : .
: f : ! * : : [ 5 . - ,
;Sest iransfer Yo . ; i : ; ; 7 :
‘coesficient: "k* ! I Ly i : : : : i ; '
Yoy 25 i ; H : ! ! l_
{v/m°K) 000L — L - 4. -}- i -j-- ——l--q-!—--'--— -+ - g k- -4 4
! : : | S . : ; ! | !
. H +* . - 1
’. : , | i ; : : i !
3 - b A S R S
a P ; P ool A
1 * ; E - ! H : H !
: : ; . ; . C R '
! ' h 'S :
- ] V L 4 N
i ¥
% ' ' o -
5 — e ] e o e e e e e b e . . e e - - = ——e e - B e e e e e e B e e
2500 ; Iy b 3 - ;
i B ’ L
: * 3 ” "
; P S
; : ] : i
| i i : ! LI ;
1 i ‘ i
i ; ' M ‘ ' ' i
o o i
: ; * b ! ;
2000 _i__ L b _ Y _ Y _ o _ L _ 2 i i _'
: : 1 : } ! * i i
| ! o P ' o
| | T A L
, P i b | s
; 1600 I ! i : ——— | =~ 4 !
;_._______ e e T i.--_.. pr——— vy _a!_, . -l E : . ~j! . .i_. ..-J........?.
! §
: Detas 1988. 03.05, 04.05.05 05. os.osio’l.os. 08,05, og.o& 10.05.11.05. 12.05. 13.0:». 14,05’ 15.05. 15.05. 17.05 e.os.1
| Total opersting lgoo 696 (720 |744 l'1'52 757 {157 ‘719 ' 803 ‘821 (851 875 899 922 946 970
| hours: (663+ ) i ; i . ! :
' R P ; - ' : et
Slurry experiment | 9 24 | 24 |24 i 8 5 0|22 -24 .24 .24 24 ;24 23 P24 24
AP S . S DU S i : i . ‘ : ; B!
Caustic 1iquor I R N W _ _ N S A . - - |
cleaning l - ! L i .-
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T ———

ETRS THE SSCOED STASE OF THE SIFERNTXT.
! ; 1 M T '
7,6 9,8 75,3 86,8 93,2 '75,0 72,8 m,9 i76.6 1,0 85,5 86,5 91,8 |85,7 | 62,99 87,72 93,4 | 90,5 |90,5
£5,0 €5,C 90,0 90,0 :96,4 95,0 84,0 80,0 8,0 30,0 90,0 |95:0 | 95:0 |95,0 | 95,0 | 92,0 | 98,0 | 98,0 | 90,0
50,0 67.C 58,0 83.3 90.0 55,6 50,0 .60.0 75,0 FSG.O‘GO'O 65,0 | 65,0 | 60,0 65,0 | 80,0 | 88,0 | 80,0 | 88,0
L .
137,2 147,1 152,3 152,9 149,4 150,8 145,2 152,7 149.~.-‘151.2150,1F 146.6{ 151,5{ 151,8 147, 1 148,0{ 137, %151,6{ 148,2
: ' . ) o *
P : )
Lo } ' S D AN U SR S B
T (O SR T
! ; : ;
: i i . ! : +
: ' : : ; 1 .
! ! ' . . : « | ¢
. ' _ : }
. L] ¢ ¥ {' - '4" s, +
s . r
» \ ‘ * + N ¢ *
= . = o e—————————————— _ |
il TS T T T
X e ' . | 1| e * Fr +
. . : &
: ¥ L 4 1 [ ] L
: 1 'Y e +
K t ' i .
: f .‘ ] > ! »
' z , | l
» : ‘
] . v; t I
| D os AN MUY R [ U S N S
- =i T -1 - T -~ -
i | ; ! '
i . i H l
I : . s
L !
fmm et : it gt Rtittint r:'."_.‘j Ao Stwives wpweun -
i ? ; 4 i } 26.05} 27 0? 23.0? zg.o? 30.0% 3 .o? 01.0p 02.0f 03.0f.
* [}
ﬂo“ Isvﬁa 11905- m.ﬁ. H.G. 22005. 23005- 2‘005- { uﬁ . {
922 946 970 ‘994 | 1008 | 1018 1037 1“,‘1085 {”091113‘5 1157 | 1181 | 1205 | 1229 [ 1253 | 1277 {1301 |1307
3o Nl o oo o [ [ o T [a oo | |6 ]
P24 24 24 | 14 |10 |19 124 24 .| 24 g
i i [ S ; S
N I SN I R - .




| NOI1J3S

cmov e

IIICKNPSSES. AVERAGRE VBLOCITY OF BAUXITE J1MRRY

ANNEX wp®  VALUE OF MEASURED PIPE WALL T
DATE OF WALL TIlICKNT‘S‘! Ml'.ASIIRING. o~ ey f{’ »
) e ee et e ————— . ——— —a ——— L e v e I-; é 'g' a .0
05 06.1988. 04. ')6.19"8. 20-05-1‘)88- 11.05. 1988, ;: R u 9
) g : .
elszlozivslszlrz|eslsalerlnalas|nz|EE-8 8
<t - O [= I\ ] s B o = Q O 4 [ add - M Q 'S i 4 Q n g‘ (44 k
ST IBS IR AL R I L AN R 1B AL IR IHEY
Eo [es — ot -~ ™ P 114 (2 lg ~~ [14 [ 2 -~ g E E ! 8 h
R CIERIgElT® M Y 'um T Elg® " ~ S by
l ® (2] ! ~ b E ] 0 P. (7] E 0 7] * w ' 0 [/ ] -~ [7] [ I - } | L) ™
\ (] ~— H. o | o~ E- ~ o F ~ | e 9 { g o~ p e I P Y (X] )
| 3{§VF 5|8 H vgj 5|2 ¢ vj gl‘zj ~3 S| B
| =ledy 4| Eed sled| 4] B¢ SELOAS
| ' 4 8 8 D :
| | 8
’ 0,4 |1,29 ,,5,56'{7,47 1,27 | 84,54 15,0 | 1,10 7?.7 17,00 1,27 84,0 17,318, 38 1
0,0 | 1,44 eg,gq 7.6 1,42 | BA,55 1,0 1.22 7? 7 Te2] 1,41 04,1 Te2|16,5 ?
i 0,15 | 2,31 | 85,56 5,2' 2,20 | 84,59 49 1.')" l?.7 5.1 2.27 A, | S5.0[10,76] 3/1a
- 0425 ‘ 2,31 | 05,56 5025 2420 | M55 5,0 | 1,97 79.7 .5 2.27 N, S.6[10,26] 3/1n
f 0,3 ,20 185,56 4,5 | 2,20 | 44,549 Tet | 1,97 7’-07 ).2 2027) BALLL 5,1]10,20 '-‘/77*
e} - . — e —— U WUUENDIU SRRV VNP IPRNPREI [P PR .
: B 003 12931 | 05,50 4,8 [ 2,28 | 0,5 593 o1 12,11 5.3 2,27 Ra,1| s.2[10,26] 3/3
\ ‘io. 2,31 | 85,58 542 ? ?e n4,59 5,0 ,.,,., 72,70 5.0l 2,270 m 5'0 10,26 4/"‘
! 0r7 | 2,31 | 03050 502 [ 2028 | 04,59 5,6 | 1,97 72,7| 5.6 2,27 B4,1] 5,6]10,26 4/1»
g 0,6 2431 [ 85,56) 5,0 2'28._ _[34.3.5 5'6. _ 1,97 72,7 Se6] 2427 04,1 5,6(10,76 A/2
L 0215 | 2,31 | 85,56 5045/ 2,28 | 84,59 4,7 | 1,97) 72,7| 5.4] 2,27 84,1 5,9|10,26] 4/3
! a,2 | 1,44 85,56 13,3 | 1,42 | 84,5512:7 | 1422] 72,7) 14,4] 1,41| B4,1| 17,2/16,50| 5
| RELE AR i SR Do B
. 0y2 143 | 85,56 7.4- 1927“‘84_.55 7,3 1,19 "72'.‘7 7,41 1,27 84,1 1,5(18,38| 6 {
r— 0.0 | 1,3 | 85,56 16,7 | 1,27 oaoe] 1807 [ T10{ 72,7\ TTS] 121180 | 16,3 i) 38| 1
| 0,3 | 0,76 | 85,56{ 11,3 | 0,75 | 84,55/11,5 | 0,65| 72,7| 11,5| 0,75 84,1] 11,331,10[ 8 ]
r RO SRR EU R [ RN JTURSIY R S DRI Ty
: 1ol | 143 | 85:56/16,7 1,27 84:5516,5 | 1,10) 72,7| 17,4| 1,27| 84,1 17,4 18,38| 9
1307 1307 1001 779 no1 vork. hours.
3 0,5 | 1,44 85,56] 8,1 [1,43 84,55 8,0 1,221 72,7 8,2) 1,41/ 64,1 8,3[16,50 10 |
I i ! 10,3 | 3,12 ias.ss 792 | 3,09 84-5% 7. 2.6SL 722,71 7.21 3.07| 84,11 7.1 7.so| 11
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1307 1307 1001 779 MO% wvork. hours.

0,5 1,44 185,56| 8,1 [1,43 |84,55 8,0 1,22 72,7| 8,2] 1.41] 84,1| &,3[16,50 10

Dl L T peu, Py R L e B ] P

0s3 | 3012 I85»56 Te2 3-09 84-55 7,0 | 2,65| 72,7| 7.2| 3,07| 84,1 7.1 7 so 11
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- e - RSP F - vor o - . - RPN P
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P k.t - Oy 2¢21 85956 0'0 2,18 04'55 Ts9 1,08 7? 7 B2 ] 2,8 f_M.‘l B0 '0'75 15
::: | 0,4 2421 ° 85,56 _2:9.72.}8 84,55 9e2 [1,88] 72,7 946} 2,98[ 84,1| 4,6 10,75 16
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REMQRKS:
1. Places of pipe vall thiclmess measurement are shown on ANNEX "G"
! 2. Initial vall thickness of pipes measured before the first stage of experiment started
i on 04.02.1988. 1s given in Minutes of the first stage , in ANNEX No.8.

3. Places of wall thiclness measurement changed in some cases.



ANNEX "G" WALL TUICKNESS MEASURING PLACES.

Flace

of measuring

Flace of measuring

Mark, Denomination /Pigure/ Mark. Denomination /Pigure/
Slurry pipe Fl, reducer mtzoo(zso Slurry pipe P1, 3xDN65 inlet to
1
»
| EER— = i
———]

S]dt{rry pipe F1 DN150, pipe bend inlet to
2. 3/1b 4

Slurry pipe P1 DN150, outlet from MOl. °

Slurry pipe Pl, reducer DN200/150, outlet

from MOl. 5
6e %, ‘?43- 3/3

—‘——_:-‘

Slurry pipe Pl, reducer DN200/150 in front ; f ﬂ

°f vaive mark ec’l 107 7 Slurry pipe P1, 3xDN65 outlet f
Te E%’l 4/1a

e —
Slurry pipe P1, T-section DN200/200 in
| front of inlet to 1lst digester.

8. 4/1b

Slurry Sipe P2, reducer DN200/150

0 20

Slurry pipe P2, pipe bend DN150 in front

of inlet to MO4,
10, 1 2 - | 4/3

—i":_éﬁ 10

SECTION 1




Flace of peasuring Flace of measur
Dencmination /Pigure/ Mark, Denomination /Pii:gﬂ/
ipe P1 N65 inlet to MO1. Slurry pipe P2: inlet to NMO4 and reducer
Pipe F1, 3xD 11. | DM150/100 in front of inlet to MO4.
22, " 2
Lm
Outlet from DN10OO section of MNO4,
12,
22- 25 12
M=
- -
26
Pipe bend DN125, after et from DN1OO
section of NO4,
13. 23 2%
23.
24, : H.._
Inlet to DN125 section of MO4, ocutlet fr
DN125 section of MO4, pipe bend D N MT
14, 5
15.
16, '——— - 16
pipe P1, 3xDN65 outlet from MOl.
17.
18, B%
Slurry pipe P2, reducer DN150/200, in
front of valve marked 107.
19. /
J ’ -
(—-‘L
19
Slurry pipe P2, T-section DN200/200
20,
—_— 20
SIurr{ pipe P2, pipe bend DN200, in front
of inlet to digester No,2,




I.

ANALYSES OF SAMPLES TAKEN FROM
TUBE HEAT EXCHANGERS

Time of sampling:

1. 20.05.1988
2. 04.06.1988-

Position of sample point:

l.a. MOl element

ANNEX

l.b. MO4 element ND 125 (in the bend)

2.c. MO4 element ND 125

2.d. MO4 element (after feed valve)

Chemical composition (in weight %)

nwLre
bt

l.a‘ l.b. 2.0. 2.d.
Loss on Ignation 14,2 3.8 4.9 6.0
A1203 : 67.8 5.1 3.9 22.8
SiO2 5.3 1.8 2.1 17.8
F8203 403 d 5700 5104 1507
TiOé y 3.2 10.3 12.2 9.8
Cal 1.5 9.6 13.8 11.2.
MgO 0.5 11,0 9.4 1.6
Na 0 _ . 0.8 1.2 1.5 7.5
K,0 - - - 4.6
Mineralogical composition (in phase %)
Sodalite 3.5 - —— 22.0
Cancrinite - - - 26.0
Diaspore 75.0 4.0 - 6.0
Ca-Al-silicate 3.2 - —-— 7.0
Goethite 3.0 — — 2.0
Hematite 2.0 ~ 500 ~ 500 14.0



II.

Calcite 2.0 —_— — 2.0
Magnetite —-— 52.0 50.0 -
Mg(0H), - 17.0 14.0 -
Illite . 5.0 - - -
Anatase 3.2 - i -
Rutile - - —
others 3.0 4.0 10.0 4.0
Time of sampling:

March 1988
Position of sample point:

1. Bauxite (Pebruary 1938)

2. MOl element (sediment)
Chemical composition (in weight %)

1. 2.

Loss on Ignation ' 14.50 14.09
A1203 66.10 64.83
SiO2 . 5.T7 5.27
F3203 5.79 6.29
'I'iO2 3.60 3.05
Cal 1.50 1.60
Mineralogical composition (in phase %)
Diaspore 1.7 73.0
Silicates 12.5 10.0
Goethite 5.0 3.0
Hematite 0.8 3.3
Anatase + Rutile 3.6 3.0




Calcite 2.7 _ 3.0
others 3.8 5.0
Remark: The silicates are kaolinite, chemosite,

illite overlapped very much.
Kaolinite is about 25-30 % of silicates.

Sreen test of sediment

250
160
125

80

+ 315 pmm 6.5 %
- 315 3.5
- 250 25.7
- 160 . 20.4
- 125 | 23.8

- 80 20.1
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DIGESTION LIQUOR

SUGGESTION FOR RECONSTRUCTION Ol
EXISTING DIGESTION LINES
IN ZHENGZHOU ALUMINA PLANT

FLOW - SHEET

BAUXITE SLURRY

1,

)
AL'.. CONDENSATE W,
N ¢

- “ :

PURE CONDENSATE W.

OILUTION WATER

=

1

Il

C ,
|

o

)

e »
Q

—amp> DILUTED SLURRY
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RUCTION OF
S

LANT

ANNEX 1"

P2R£ COND.W.

LPSTEAM 7bar
<4m

-HP STEAM Ibar ‘

245°C

Fig. 1.

alft oIt oIl alit ol

- o e

16 15 14 3 -

NEW EQUIPMENT
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ANMEX " yn

ALUTERV-FKI
Budazest

D. GEMERAL TIME SUHEDULE /modification No.2/

/months after
award of contract
1. /a/ Preparation of the design drawings
and specifications for the non-stan-
dard equipment and the package for
bidding A + 3 months
/b/ Training of 4 Chinese nationals in
Contractor’s institute at the desigd
stage for one month . - A + 3 mcnths
/c¢/ Preparation of the engineering
drawings for installation, pipe-
works, electric connections and
automation equipment A + 5 months
2. /a/ Evaluation of the equipment bidding
and selection of subcontractor A + 3 months
/b/ Manufacture of non-standard equip-
ment and delivery of equipment A + 17 months
3. /a/ Installation of the equipment and
supervision of the erection A + 20 months
/b/ Commissioning of the experimental
tube digester A + 20.5 months
/c/ Experimental stage A + 24 ronths
4, /as Evaluation of the test results with
the participation of 4 Chinese nat-
ionals A+ 27 months
/b/ breparation of the Draft Final
Report A + 286 months
/¢/ Tripartite discussion of the Draft
Final Report in the preject area A + 29 months
/d/ Submission of Final Report A + 30 months




ANNEX "K"

Telex No. 121 40320.48

225471A MAT H ryppr =zzap cn
telex. 225471 mat h

aluterv-fki
budapest . hungary
att. dr. v.mohar

ref. to unido project no. dp/cpr/85/076 experimental tube di-
gestion of bauxite. we have received and studied draft final
report. we found it correct and it can be accepted for final
report. ro comment and question necessary to be discussed in
beijing. please take necessary steps in order to finzlise the
project according to the contract no. 86/30.

best regards

mr. 1li yuanjie national project director

14.12.1988.









