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7) Scholze ¢ Hildebrandt = Silicosulphate,
Aluminosulphate o Z&}o AA3] #EF3A T

8 FLY AF FA = Gutt ¢ Smith 7} 3
3 AAY alkali 7} alite £RKE A= Al
0,808 ARe WAAANEAS GBE o}
W Aolw.

m &

o

=5

o] AFL CaSO, ¢ Az SO, 7+ excess
2 EAT A4+ alkali 9] 9 &3 R,-S0, Az
A A7k alkali o] o F& Bl 9 Fold
g 3714 FEozm ERIgch

1) SO, 7} excess 2 #EfE3la Fe, 05 AlLO,,
MgO o] g7z WE AL CS H4Fol
m 3 & K0, Na,0 9 of &

2) CsS B4r8- Na,S0,, K,S0,, CaSO,, ALO, &
77 508 \ASH heating g & W 9 g

3) raw mix o] K,SO,, Na,SO,, CaSO, & 7z
2 = BE 371k clinker € Azg = &

V. A& =H|

1) CaCO;(99.9%)
2) quartz(99.9%)
3) alumina(99. 9%)
4) MgO(99.0%)
5 Fe,0,(GR)

6) Na,SO,

7) K,S0,

8) CaS0,-2H.,0

9) Potassium Oxalate

10) Sodium Oxalate

i BBE <{FE-1>3 Fo] mixing she] A
g A5z sy

V. 47 % Burning

1) raw mix & 500°C o4 30 £ 7} dehydrate

2) 1,000°C A 1Az 30 E7 decarbonate

3) 25m/m dia 2 pellet & =2+E} (compress)

4) pellets = 1, 400°C of 4] 90 £7t burning

5) 100 mesh &3 &2 243 re-pellet

6) 1,400°C o)A 60 ¥7+ F burning 3t¢] air
quenched

7) No. 59, 602 cooling 2| & & 3]
fste] Wz 2449 AEE WYk

V. A& &1t

raw mix B 2 A4g AFds <KL, <X
-2>, <FA4>9 orn (F-1>£& CS7 Ca
S0,, Al;O,, MgO &5 &3 44 ol 4 K,0, Na,O
Az 22 2.07%, 1.04%9] alkali & 713
Aol (4d FH 1).

<#-2>% alkali source & RS0, A48 & <
< HaA7 A A EE 51 2).

{F-3>2 44 ¢ pellet FeE HFF A
o] k.

< -6>-2 hasic clinker 4] Gutt. Smith 7}
A8 AEH e SO, & HsrekA &%

<{FE-3> 2 =AH U 24 pelletes 2 A}
llI\\I/Itll)r(nber state of pelletes & 2 e ¥al

46 13 £43F——>Dust 3}

23 £44F——3pk $22 Wi g
56 13 £24F%— 82 oz Dust3}

28 £4F—$ L A9 22
57 No. 56 3} -FA}

53 |24 a4 F—icde 34

59B | 60% o 7, HEZF oz L4 -yellowish glass

AR K

15 44 :1,400°C o)A 1 A7
23 &4 1 EAF 1,400°C oA 90 £
No. 46 =49

No. 46 7 7§ -
No. 46 7} 54
1,400°C o} A 1 A7

—23 =



C| &4, light green 22 59B 2 1,400°C o) 4 1—5-114 A A shed 3
D | 374, ZLEAq Dust, Melting 59B & 1,400°C o A 1%-*]7,1- A &4 3t 1, 250™
C 7}4] slow cooling
60 B | 84 Dusting 1,400°C ol Al 1 A1z, 1,250°C 7=+ slow cooling
C | Greenish, hard, Melting, glassy matrix 1,400°C o)A 1 A7}k, air quenching
D | 34 Ea9 Dust | 60B = 1,400°C o A 1%47,1- 1, 250°C #}A] slow
cooling
E | greenish, hard, Melting, glassy matrix 60 C & 1,400°C o A l-x] Zb A &4 air quench-
ing
47 15 £33 —>40~50% Y3 Zx 13 24 :1,400°CoA 147}
23 24 F—aH 2 23 &4 1 $A% 1L,400CoIA 1A 24
62 | AAC] AA =z obF dad £ No. 47 % H—
63 |13 &4 —>greenishe Axd 24 No. 47 3 [F—
234 £4——FqL AetAn Axnd 4
5¢ |44, A L 23 No. 473 |7 —
64 greeny-yellow, ©+2Z4, hard No. 47 & FH—
65 No. 64 2} F— No. 47 3 [E—
48 13} &4 —> 40~50% 33 7 2ZAHe=m | No. 475 FH—
&, grey
58 g4 2%, A% A8, 434 No. 47 3 FE—
55 ~I=7l- 48, Az il/‘l} No. 473 H—
61 B 24 4%, AxE, off-white No. 47 & [H—
61C off—whlte, hard 61B & 1,40°C oA 1447 A%4F air qu-
enching
<FE-4> Cdmposition of mixes in clinker series(percentage weight)
l:l/{ll;_ Theoretwal com;f)osmon Initigl. Ignited composition Results of examination
ber | C ASS H and sulphate Composition (results of analysis) by X-ray analysis

CASS II} Sulphate | SO; | KO | Na;O| SO, | K;O | Na,0 [F-Cag| Phase identified and intensity

of pattern
11 100. 00 — — — — — — —| 1.2s; CsS. m:C,A vw; CaO; CAF
9 93.74, 6.26 CaSO, 4. 00 — ~—| 3.68 — — 15.3|s; Ca0. m: —C,S w; CaSO,
trace; C,AF
49 91.30 8.70 K,SO, 3.99 4. 70 —( 1.25 2.55 —!  1.6{s; CsS. m: C;A. Trace; C,AF
50 91.91] 7.09 Na,SO, 3. 99 — 3.09 1.60 — 1.30; 18.5s; Ca0. m: C;A; —C,S

possibly w; a’ C.S
trace; C,AF. Possibly
trace; Na,SO,

51 77.6/ 222.3 C,KS; | 11.99 4.70 — 8.30; 4.40 —| 11.4js; Ca0; —C,S; C:KS;
' m: C:A. w; C;S '
52 44.2| 55.7 C,KS; | 29.98 11.79 —1 20.88; 7.60 —  7.6s; —C,S; C.KS;

w; Ca0. vw; C,A

Notes: 1) The results for mixes 9 and 11 are taken from Gutt and Smith(1).
2) The C,S given by these mixes corresponded closely to that of slite of the composition Cm M:A Si—
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Results of examination of intermidiate stages* in the preparation of the

Results of examination by X-ray analysis

Phase identified and intensity of pattern

s=strong w=weak vw=very weak

s; Ca0. w; quartz

s; spurrite. w; quartz; CaQ; K,SO, possibly —C,S
s; spurrite. w; quartz; K,S0,

s; quartz; CaCO,; CaO0. vw; K,SO,; AlLO,

s; Ca0; CaCO;. w; quartz; K,SO;; AlL:O, trace;squ trace; spurrite

<FE-5>
C:S-R,S0, series

. Results of chemical analysis
Mlxb (percentage weight)
numoer - g, K,0 Na:0

46 A 1.72 2.08

56 A 3.13 3.85 —

57 A 7.33 9.00 —

59 A 2.48 - 2,25 —

60 A 7.20 6. 38 —

62A 5.87 — 4.20

63 A 11.82 — 8. 40

64 A 4.08 — 4.15

w

>

s; spurrite; CaQ. trace; Na,SO,

w

; spurrite; Ca0. w; CaCO,

; spurrite; Ca0. w; CaCOj; trace; quarts; possibly Na Na,SO,

% ‘decarbonation’ at 1,000°C for 30 minutes.
spurrite=2C,S: CaCO,

<FE6> Composition of clinker 11
Chemical analysis Ca0 67.91
(percentage by weight) Si0, 21.35
AlLO; 6. 28
Fe,0; 2.46
MgO 2.00
Total 100. 00
Free Ca0 0.7
Moduli LSF 0. 985
Silica modulus 2.44
Iron modulus 2.55
Calculated compound CsS 68.5
composition{percentage by weight) C.S 9.5
CA 12.5
C,AF 7.5
MgO 2.0
Total 100.0

<HF-T>

Results of electron-microprobe analysis of C,S preparations

. Chemical Analysis
Mix (Percentage weight)

Electron probe analysis
(Percentage weight)

Phase identified by X-ray analysis

PUMBET 1 Ca0 and Si0; SO, ALO, | LM3 g0 alL0,
CSS 90]90.0 CS 1.0 Nil | —CS  0.50 na | Triclinic CS; CaSOs; CaO; —C,S
CS 3.8
CSS 8975.6 CS 244 Nil | —CS 62 na | —CsS; CaSO, triclinic C.S
CSS 88| 71.1 CC,S 28.9 Nil a™—C,S 5.8 na a'—C,S; CaSO,; (glass)
CASS44 8.0 CS 89 51 | —CS 3.2 L2 | —CS: CaSO,
CASS45 | 47.1 28,6 13.0 1.2 | a—CS 45 — | a—CS C.AS; CaSO,
a—CS T2 —

na=not applicable



<FE£-8> Results of microprobe analysis of synthetic clinkers

Chemical analysis* \

Clinker (percentage weight) Electron probe analysis (percentage weight)
SO, MgO Clinker 11|  Phase  SO: ALO, FeO; MgO S0, CaO  Total
11 nil nil  100. 00 Alite (i) na 0.7 0.7 na — — —
Alite (ii) na 0.7 0.7 na — — —
10 | nil  2.00 98. 00 ‘ Alite (i) na 0.7 0.5 1.6 — — —
! Alite (i1) na 0.8 0.5 L5 — — —
7 3.51 2.01 94. 48 Alite 0.6 1.5 0.5 1.8 — — —
—C,S (i) 3.2 3.6 0.9 0.7 — — —
—C.SG) 3.3 3.6 — 0.7 — — —
Interstitial 12.0 18.9 7.8 2.6 5.4 47.6 93.3
I Interstitial 11.0 16.2 7.4 2.9 8.1 50.8 96. 4
%k All clinkers have the same basic composition as clinker 11.
The full analysis of this clinker is given in Table 6.
na=Not applicable ) ]
<F-9> Results of electron-microprobe analysis of plant clinkers
Clink Chemical analysis (percentage weight) ‘ Electron probe analysis (percentage weight)
inker
_ |total S SO o ALO4 Area of highest
SOs ‘ S? l as SO, K.0 ) Na,0 ‘ Alite ) I Interstitial ) Overall2 3] concentration
B 3541 | 0.18 0.14 ( 0.53 0.49 0.27 1.0 6.2 ( 3.4 22.1
B 3154 ) 3.42 0.02 3.47 0.98 0.29 2.2 22.8 — —
B 3636 | 1.97 0.49 3.20 2.30 0.37 2.5 26.1 — —
B 3122.| 4.60 2.16 | 10,00 2.40 0. 36 5.2 44.2 — —
B3286| — | — | 136 | 145 | 0.39 =) = 2.9 28.5

* SOa_ calculated on the assumption that the sulphur is all a fully oxidized state.
‘This ‘interstitial’ may contain alkali sulphates.

<z2®-1> Photomicrographs of synthetic cemet clinkers(x175) showing combined effect of sulphate and magnesia
on compound formation in the absence of alkalis(reflected Lght. EF vapour etch).
Clinker 11, Without magnesia or sulphate. Many tricalcium silicate grains. The rouned inclusions insided
grains are dicalcium silicate.
Clinker 9. Without magnesia but with 3.5% of SO, Tricalcium silicate absent. Rounded dicalcium
silicate grains abundant.
Clinker 7. With 2.0% of magnesia and 3.5% of SO,. Large well-formed tricalcium silicate grains with
smaller rounded dicalcium silicate grains.
Clinker 6. With 2.0% of magnesia and 8.6% of SO, showing dendritic dicalcium silicate.

—_ 26—



<.2%-2> Elemental distribution (white areas) in synthetic clinker (mix 7)
containing 3.5% of SO, and 2% . of MgO (magnification approxi-
mately x 700) . Angular area high in silicon is C,S and the rounded
areas high in silicon are C;S. The figure illustrates the higher
concentration of Al and S in C,S compared with C,S.

(Top) Silicon distribution. (Centre) Calcium distribution, Iron
distribution, Sulphur distribution. (Bottom) Aluminium distribution,

Magnesium distribution, Electron Image.
. - . )

<z¥8-3>

Elemental distribution (white areas) in plant clinker

{B3122) containing 4.6% of SO, and 2.16% of S*-

(10.0% total sulphur). Note: the figure shows a clear

association of potassium, sulphur and calcium. X-ray

-analysis of this clinker showed the presence of 2CaSO,
-K,S0,.

<z29g-4>
Photomicrographs of plant clinker.
Clinker B3122 unetched, showing C,KS, as grey phase
between lighter silicates and aluminates (% 165).
Clinker B3122 etched with HF vapour (x165).
Clinker B3154 etched with HF vapour containing 1. 79%
of SO;, showing well-formed C,;S and dendritic CS(x 165)
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V@R R

Ca0—S8i0,—S0,

Ca0—Si0,—Al1,0,—S0,

Ca0—Si0,—AlL0,—~Mg0—S0, ¥ synthetic
clinker (No. 7), plant clinker S-o] #38le cal-
cium silicate Jeo] SO, 9 solid soln & electron-
microprobe 24 578 5

1) A% 19 A= alkali b FgFucol excess
2 50,78 24T A% ALO—S0; fté#o] CS
HRE AT G(FHAY AA).

2) K09 #EE = FFd% lime 9 EfE
< %z A& 28 Na,0 & 343 lime
< 93 A o] At

3) potassium oxalate & s}z o] g AR
KO & o= Aot CuSO, 9t ub-gste] 2Ca
S0, K.S80, & A3tk o CaSO,—K.S0,
system & 1,011°C 7}&] &= stable e uwlaha]
cooling 3h= QoA A&3A Axedcte A
& o,

4) ¥ No. 24 o)A X-Ray 547 &Rl 93
= Na,SO, & =) &=t f#Eshd 3718 Na, 0, &
viebuA] ekgket.

5) K,S0,%-2 A8 1B (46, 56, 51) ¢ &
#Adbd K,S0, & mineralizer 2 {EFs13 K,SO,
AhE St vl CSo Ame FAd
Na,S0, = 72 #HE 9=k =22} CaSO, o)
#) 3] K,S0, Na,SO,+ poor minerizer o] t}.

6) ALO, ¢t K,S0,(K;0 base 2 2.0% 7)) =%
AN CS® Amam ALO, % K80, 9
combination & mineralizing action & Z 714
Zith. z#v K809 555 u&% F7494d
(89, 60) B-C,S7} e A

7) Na,S0, 9 #F&EE KSO, 9= & 4739
. & AlLO; 9} Na,S0,(Na,O base 2 2.0%7}
)7 FtES A CS b F3] o] gt 5= o
o.v 2% ol FeA = CS7F 4A A4

8) vi-¢ =& sulphate 9} EAY CKS, =
Gutt, SmithH 3 QX3 = ALO, 7y Ff
¢ & A CS & £FEY ALO 7 AR

[S)

B-CoS 7t HHE o

9) W7 ol clinker FEo mlX= Fg
(No. 59, 60) oA = 1, 400°C o] 4] quenching 3
A& green-yellow & glass 23o] A=Az
crystalline phase 7to] &£A3lg e CSE -
formo]glcl. = o] glass & K,0, SO, ALO,
lime 9 solid & £33} free lime & #HE A
erskch, 1,400°C~1,250°C 74#] slow cooling3dh
7% clinker 7} dusty & Algloln ol& g-C,S
7t 1-C,S 2 Aol 2+ ol gtcd. AA X-Ray
T #EFR v-form o] HHiE Qe

10) decarbonation A oA &4 2C,S-CaCO;,
b 2% £REHE Ao FAHZ o o &9
g Aotk = o] Bge CaF, % flux 2 Ab
L85 A% oS 4P = K80, NaSO,
9 fFAE 2C,8-CaC0; £KE A ATE AR
ol Za=grt. 2% Na,SO,+ Alumina E%
9 5o A glol o Fg HAE =AY
K:S0, & ALO; 7t ###E2 A% %9 £RE
o A gkt '

11) clinker o &% #F #HRvE <F-3>,
<%E-8> Ca0, Si0, ALO, FeO; %oz =
A= Fke] CaS0, & A7t A%a R CSe
HBRE A gt (<ad-1> 2 <{z¥-1>2
clinker 11, 9, 7% @R o=z FIET A.
a8y SO, 2 4% A 3ate K.S0, 5 A7kt
9E A= CS Aol £kt

12) Na,S0, & T %% clinker No. 50) ¥ C;S
£ A9 ¢z X-Ray 247 fER o 3d o«-C,S
odcl. Na,S0,+= C,S5 mixese] mineralizing
action &= 28 clinker o) & 3 =F FAolth.

13) clinker 51, 52 64 &4 Sl ups} o]
C,KS, & excess & 8% 7A-¢ Gutt, Smith &
B3 923 CS 4o A9 9k

14) sulphate g2 ¥-F3F mix ol 4] & triclinic
CsSwte] gdejziem ALO, 5 monoclinic C,S
HRE &3 PR EEZ AT monoc-
linic C,S 7} o] % 1. '

15) <&F-T>9 A=

R oA o) 938 Ca0—S8i0,—S0;, Ca0—
Si0,—ALO—S0, % clinker & C,S %¥ k3



F FRe Aold 714

@ CSS 90, 89, 882 C,5—S0;2 #4& A+
£ mabstaldh

@ CSS 89, 902 Ca0O—Ca0, Si0,—CaSO,7}
B-C,S 71 = =5 phase-equilibria o] 4] o] &
ZAL APy, & CSS 89+ C,S—CaS0, #
A2t lime rich o]z CSS 88 silica rich
o]t

16) <FE-7>4] .9]7‘5}?1 CSS90 & C,Srl &
Fole CS+ Fa#e wigeozr HEsgch
%= sulphur 9] solid soln o] 9§ F43 ZAE
2717 A H R

17) <F-7>4 27 B-C,Sele SO, 71 0.2
~0.5%, C;S o= 3.75% % o} ,

18) CSS 89, 882 C,5—S0, K& ol A %
3 RERIE dolzien] Ad oxE e 9 2
°7t otz w3l ole C,5—CaSO, #é&
Hsle] o3te C,S fHdhel B-CSelA a-CS=E
HE of ojd Fe 24 WIS FusiA g
o= AL g 23y Ca0—Si0,—ALO;
~—80; system oA =542 B-C,S ¢t a-C,S 7}
o BAT ot AH(ET>). F BCS
£ 3%9 SO; & 23 x a-C,SE 5.5%2 SO,
< FHA _

19) <FE-6> o)A clinker 11 -& CaO—SiO,—
AlLO;—Fe0; 918 3433 clinker 10 & 2%9)
MgO & #Hshgleh. MgO & A7g 4% alite §
Fe,0; solid soln & 0.7%4)4 0.5%2 343
=t

20) clinker 7-& clinker 101 3.5% SO, &
Azlglew o] AL alite = solid soln ¢] 0.7%
oA 1.5%=E &7tk = B-C,S & 3%9 SO,
3.6%9 Al O, solid soln & #F. <=z23-
2>e4 E g g uhet 2] CS+E CSEd
ALO, SO; greko] ),

21) plant clinker o] 3} miéroprobe 5T
FERE <E-9>d 3AHJeH alited SO, &
gro] Ax9l AL clinker B 3122 24 g
sulphur o & 33l 5.2%9 5+ (B3122E 4.6%
S0, 2.1%9 S~ SO, 24 total sulphur £
10% £ %8 clinkero]t}). = alite &

SO, ko] A AL B354l =4 0.53% R
t}. o] A} 2 A alite ol 4] sulphur 8] F=&
clinker & SO, &% vAAA Z7HAE A
AL ¢ T Atk

22) synthetic clinker 7 o] A 2= sulphate
L interstitial areas o] FEH e A ¢ 4
At (K2 ¥-3>).

vi. 8 2

1) cement A zo)4 43 alkali sulphate
7} phase equilibria o] @] X ¥ <32 o § E
Zstet.

2) CaSO, Ael7} excess®2 FFAHET A$%+e
Na,0, K,0& C;S #4:5e) ol ALO; ¢ SO, 9
o & modify 8tx Rdch(e] AFE Gutt,
Smith #®7 —%%).

3) ALO;7F 918 A% K,S0,, Na,50, & mi-
neralizing action o] Je v} ALO; 7} &S 7
2= Na,S0, ¢+ K,S0, 9 g &o] tpzrh. FK,
SO,9 ¥e kxdAE ALO; FFE A4
CoS7t &E VY 2 FxoAE 1,400°C oA
223 liquid 7} 4K=" quening 311 glass,
B-C.S, <Fz7ke] K,SO,%+ =g3tt}. Na,SO, &
ALQ, o} #ef53 7§ liquid Al =8 ©A
gon CS+& FolgA A o-CSrt o
7 FES B CSE AY gth .

4) K,S0,% Alumininium Sulphated &7F3F
BEOBHE- 1,400°C o14] 1, 250°C 7}#] slow cooling
&= phase J & 3= A2 HHEo £XKHA
o] #H-L calcium-potassium-alumina sulphate
2t A zh= o

5) electron-microprobe 4-#e] &&= B-C.S,
a-C,SE SO, & 6% A= &HI" BCS+
C,S—CaS0, 7} limerich #¢]7|oA A=z
a’-C,S = silica-rich £ 7oA #K= ot

6) ALO; 7} EAE A% B-C.S+= 3% SO,
2 #fetn o-CSE 5.5% A=E TR

7) synthetic clinker |4 & 3.5% 9 SO; &
g3t C,S%& 3.256%9 SO; ¢ 3.6%2] AlO,
£ 343tk 28 = alite phase f7 ALO; = 0.7
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% (SO 7} 8l& AP elA 1.5% (SO 7} e
)R Z7H

8) plant clinker A& A3} alite & SO, con-
tent & clinker % SO, ko] W ecte Aa
o] WA= .

9) plant clinker &= K,0 ¢} SO, 7} #4531
2CaS0,-K,S0, 4 = £ go] 939 (X-Ray
SHrEER) K,0-50; CaO 7+e] w22 o] c}.

10) MgO, ALO; SO;&re] Ad=w C,S 4
Kol qA== K,S0,7F & EA8 mine-
A Hu 28 FERE Al

ralizing action &

0, ¢ #E&ste MgO 7t i &8 A Fele S
ERE dAgE

11) K,S0, ALO,& &A% C
W $) % liquid phase 7} 445 & ﬁ%vﬂ—"”r &
3} g AFolm AAZ kiln AEY ~:ﬂ§ coating &
18% o] 42 K,0 ¢+ 48% o1 4] SO; & #-r3trt.

12) K,80,—C;S mix <A 2} 7E1-°] liquid..
formation & ZA A7) E FHe HFEE kinA:
Ao} FHo HE AANA D F low @A
3T kiln o] kHfbE kilnpy Aol Aoz A
#E5 £
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@ BUILDING & CONSTRUCTION, January 1973
% Singapore’s World Trade/Maritime
Centre
# Thai Building Code to be revised
% Hongkong Land in Kuala Lumpur property deal

Service

# Metropolitan water intake project in Korea

# Container terminal ready 23 months ahead of
Govt. schedule -

# Bringing “Fifth Avenue” way of living to
Rajadamri Road

% One living unit every three days

% Hong Kong :
in 1976

# Real estate development trends in the central

New housing estate to go up

area of Singapore-Alan F C Choe
BUILDING & CONSTRUCTION, February 1973
% Building Display Centre Proposed in Jakarta

Seoul to have new city hall
Multi-storey carpark for airport

.x.

Master Plan for Kuala Lumpur drainage system

%%

Road improvement schemes in West Malaysia
US $105 million contract to construct new

*

airport

% Dredging of 36 Korean seaports

% Hong Kong’s first 1000-room hotel-built in 27
months

# To project a modern image

% Bamboo scaffolding’s vital role in HK building
industry, Peter Hiliffe-Moon

#% “Lazy S” shape for Bali hotel

% Work to begin on vast road construction

programme

B E EL

sk HK : Stricter control over building contractots, |;
W Szeto
@ BUILDING & CONSTRUCTION, March 1973
# New GPO building soon for Hong Kong
s US $220 million new town at Kuala Lumpur
# Colossal multi-function centre in Taipei
% Sports complex to be built on Caroline Hill
* Anglo-German consultancy for Indonesian
hydro-electric scheme
% Hong Kong Land’s nsw projects .
% Go-ahead for the construction of Hong Kong's |-
underground railway
% PUB's pri‘ze—winning design:Functional integra- |
tion of form and charcter ‘
# Precast method reduces construction time |
down to 2/3
% AG&P expands in Southeast Asia
% Building without approval
INDUSTRIAL WORLD, January 1973
% Special Report : Instrumentation
World business outlock

o

»X.

To cut costs, redesign with wire

3

Copper recovered from etching process
Handling bulk the fast way
: Major 1973 industrial expositions

*

X.

% More chemicals for Italy

@® INDUSTRIAL WORLD, March 1973

% Ecology stars at new refinery

% Special Report : Bearings

% Air bags protect cargo

% Special Supplement:75 million bearings from
Poland
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