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ABSTRACT : It is common to find lots of organic and inorganic precipitates inside of industrial
cooling system. Analytical instruments including ICP-AES, IC, XRD, and SEM were used to
investigate the effects of application of Mg on reaction among coolant, precipitates and suspended
matters within chiller system. Magnesium (Mg) has a decreasing effect on total dissolved material in
the coolant suggesting a significant improvement of quality of coolant. Disappearance of most
organic materials in the cooling devices also suggests an inhibitive effect on the growth of organic
matters.
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Table 1. Chemical analysis of water samples in
chiller system (determined by pH-EC meter, ICP-
AES, and IC)

Sample No. Ml M2 M3 M4
Sampling waterworks pump general Mg applied

Site water chiller chiller
pH 7.61 7.32 7.10 7.73
EC 144 567 580 256
F 0.41 1.84 1.76 0.99
Cl 10.79 45.54 45.76 25.88
NO; 729 2926 N.D 13.05
SO 11.61 65.89 61.49 26.24
Na 6.70 32.07 30.86 16.97
Mg 2.82 1239 14.58 7.09
Al 0.00 0.00 0.00 0.00
Si 0.87 5.68 6.39 0.22
K 1.95 9.96 12.12 6.46
Ca 15.47 56.17 57.71 15.82
Mn 0.00 0.00 0.00 0.00
Fe 0.00 0.00 0.00 0.00
Cu 0.00 0.00  0.00 0.00
Zn 0.00 0.00 0.00 0.00

$e 3s Yedth 27 449l
£ 0.41 ppmo] A ¢t oK} ZHE
=02 A5 Hugds Ll
A(CNY B¢ 27) A
ppmo] AT P zhae
A Ee &g vt oA
FHate ¢ GF-olA 7

Atk E3] Na, Mg, K, Ca, Si 53 2 A%¥E
o] &7 Z7tg HAOE Ho} o|H qold A
e dFol d8 FFHAL 7ol o5 2
o NO:9 B¢ #F715 FA4o 2o HEo=
F7180] Bol AAETE e ge Yt
webr duk deje) Ay FERERT W2 g
Uehle 2L #7158 AR NO7t 2253
7] wEolc}. #ate] 2(S0y9 Afx= ClF v}
MNANE FEERY X & $& Uehie
AL 37t AN JFA FFHUY HE
) A2 FHHEAG

o

02
L
N rt.o

2
5

A A ArM2)t FI14 B
] A" gwk Ay ARM3) 7
opol 9] 3ol ®A UEhdTh Mg
3 e e dut Fol L SEE B
| UEFUA R Cadt Sio) S A9 Hlg
zo| A @A Uehdth Mg & He
2E du Ao HEHS W BREY o
2o Hal A 2o e BT o] AL Fo]
20l e BAL FAHANHN a0 Y
242 2H AAG AAIAE M54 A4
F. A2 24 FANA AALREEH A
A8 A4S QA 27t FE A & B
S2 Py AR 43277} AXNA =
_1

o]
IT

[e]
-

°
5
o3

4z
A

b
X ojo

4 H
N

2o © ol 2 ondd

ox
2

Mo 2 r2orr

M onf w X X T O o (A I
i i, O oo XN, i

=

yo iy & 1°
%0
rr
o,
o
S,
flo
=
)
1o
o2
ot
o3
b l'ﬂ-] d

1]
ra
o
1o
Ho
9
1A
=]

2

3
(o]
e

Ho
=
¢
ftt
2,
o
= o
rd
e,
&)
i
v
o,
o
o
52

rh
2
ol
&
Jo
N
ikl
ofl
-
o 1l
l-% 0!

-z
do

o
2
b

b 2 oXx,
H‘U m{n
o
i
m
2
il
b
S

o
i
W

0 T L i o 2 ot T r

L
D)
s
Py
"
o ol
(98]
Z
<
4]

o
4

D S )
M 2
i
N

Of

)
r“”gr%&
int <A

Y
[32ad
Lo
ik}

2
m
rlo 52
4
Mo
L el
o
— O
u
rlr
&,

g —d
o
&
e
o il
X

+ JTHZ ™ 3B). M
E g7t veA
J4E JANZE + A
Eo| 3 shalBolgte AL Was @9
07 BE "olg & F(scale)oE B
o g MgE A8 Fe vl =&
AAT & YA 5 o|2FHE SHAAN
AAE Aol ofvet 1~10 ym 2719 FA
2 HojA e iR ZREH AAH] 9

gol 40 =PAE T BAB & Aok

Noge o it o i

O
e

T+

&
NN,

>
4
nl

o
aly
Pt
o
L
=
ol

=

— 120 —



2 2(Chiller) W73

Ed

g mAE vt T

10 . 700 100
pH c00 EC{uS/em)
9 80
500
400 60
300 40
200
108 20
0 ; 0
10 - 100
Sitma/) Calmg/)
g 20
12 [ = ] 60
8 I - 4 30 m
4 H— 2 20
O"‘D i i i : ") m 1 i A f_-] i r—l ! It i H
M1 M2 M M4 M1 M2 3 M4 W1 M2 M3 M4
(SEZY (@EA) @ (M) (HEB) (@) (EE) (Mg (RERY (@RI () Mg

Fig. 2. Variations

of chemical composition with sampling location.

Change of precipitates in general (A) and Mg applied (B) chiller system.

Fig. 3.
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Fig. 4. Stereo microscopic photographs (x60) of precipitates in general (A) and Mg applied (B) chiller
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Fig. 5. SEM microphotograph and EDS patterns of precipitates in general (A) and Mg applied (B) chiller

system.
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