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Determination of Manganese and Zinc in Soil and Sewage Sludge from

Battery Plant; Bangkck Metropolitan Area.

Putsatee Pariyananth

Kingkaew Wattanasirmkit

Abstract

Problems of heavy metal come from the factories have
imperfect precaution to protect distribution to environment.
Heavy metal concentrations in soil may be elevated considerably
wheén metal sewage sludge frem Battery Plant is spread .on land,.
At present, Manganese are most important metal that found to be
the problems when the workeres are exposed by pollution from
Battery Plant. Soil and sewages samples taken from Battery plant
in Bangkock metropelitan area, The heavy metals determined are
manganese and Zinc. The amounts of Mn and 2Zn, in soil, found as
high as are.i,EOO ppm = 300,000 ppm and 350 ppm - 53,750 ppm,
respectivelys In sewages found as high as are 20,100 ppm =-
336,250 ppm and 25,000 ppm ~ 72,000 ppm, respectively when
comparison to control soil samples (Mn, 76 ppm = 260 ppm; Zn 1.49
ppm = 11.20 ppm)e A comparison of the concentration changing
amounts of three #:2asons (Summer, Rainy and Winter) is also given.
The results show that the amount of Mn and Zn in soils and sewages

did not change significantly at 5% level,
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mt # P = 0.b5 e daf =18

fim

1]

- 2-'10 ﬁ“ 2-10

‘mrt 4 P

0.05 .o df = 6

flan = - - 2.45 Re 2,45

HANNSTLAT =Y
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Mn/ppm : Zn/prm |

1| uUgusa® - 8% Ansmsu 1 , 3.04
S uATHIEN 96 n 2 11.90
3 Uy tug¥ 85 : saey¥ 1 '8.91
4| wnsiew 1 | 220 Vil e s 6.30
5 " 2 130 aynsdtng 1 3.86

6| fwys 1 260 R L 3.86

7 v 27 lide0 wasuge 1. | 1.us

8 n B = 240 n v 3.45

9| ®afm 1 1541 nespun 1 | 84,0
) . 2 7 1w Wy 5.77
p o3 164,42 8.258
s.D, 65.348 8.552




i1

;hq#qqﬁ 2 udmsdFunmeos Mn uss Zn luem Sl 1ﬂuﬁa=qgnqa urRsUFunm

caBunaend
Nin/ppm “Zn/ppm

vqgwuﬂﬁj ngseu g gL qpFou ngeid

1 8,640 | 5,500 | 4,200 |.9,000 | 1,150 | 850

L W 3,200 1,300 | 6,000 1,300 | 375

3. |12,000 | 9,600 | 5,900 | 2,500 | 1,800 65

4 7,180 | 3,900 | 1,000 | 1,500 | 1,050 | 600

5 | 12,000 | 5,600 | 6,90 | 1,250 | 2,050/(1,600

6 6,000 | 2,800 { 1,100 | 1,750 475 | - 150

7 5,110 1,900 1,500 | 1,250 550 | 375

8" | 890 | 4,000 | 1,700 | 1,150, | 1,125 ] 1,275

9 4,660 2, 300 1,300 | 2,500 500 | 350

10 5,000 3,000 900 | 1,050 750 | 575

X |7,685.0 | 4,180.,0 | 2,520,0 |2,795.0 {1,075.0 | 740.0

5.D. | 2,699.0 | 2,266.52,270,97 |2,629.65| 538.25 | 408.97
_t:ﬁﬁieéu Mo uren S, ﬂaaﬁﬁ';JQ;TQS.U aniaBy Zn Ausem 5151;536.65
S.D. =" 2,442,157 SD. =1,192.29




pasnef 8 wansUSutmens Mo ums Zn Tuies 52 Tuuéaénﬂﬁqa wREUSHAR:
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Lafunaond
' Mn/ppm Zn/ppm
‘ggvMna | nevew | ngHu “ngvin | ngsew g
1 5,110 | 6,400] 3,550 © 950 875 775
2 4,000 | 5,200 3,200] - 950 500 250
3 2,180 5,900 800 § 1,250 650 | 2,150
4. © 3,270 7,400 2,106 |- 1,350 570 275
5 1,870 4,8001 2,900 1,350 600 £00
6 | 3,18 | 3,000| 1,000| 950 575 750
7.0 2,270 | 3,200 700 | 625 500 350
g | 5,220 1,800! 5,900]| 625 495 575
9 5,000 1,300 5,150 375 800 | 275
10 2,360 | 4,100 750 | 625 | . 750 | "800
X | 3,446.0} 4,310,0| 2,405.0 | 905.0 631.5 | - '700
8.0, | 1,307.6 1,995.2]1,916.22(339.484 | 134.68 | = 561..0
Aatatly 1o Tuien S, naosl = 3,387.0 A ey Zn Juien S, = 745.5
S.D. =1,739.8 's.D. = 345054




Ansnef 4 wdneUSunmeas Mo dms Zn Tuien 53 TuLsiREngnIa wazUSuAN

aaﬁumaamﬁ
T Mo/emn 3 VT
ﬂﬁ“ﬂﬁ?ff' qﬁggﬂ qgeu quHQQ.ffﬁﬁg§bu agHu

1 {300,000 | 20,000 |252,500 | 45,000 |'29,000 | 19,500

; 2 |180,000 | 30,500 {137,500 |21,500 | 31,000 | 15,875

.3 36,500 50,000 {115,000 {45,500 53,760 | 17,750

4| 23,000 [ 41,000 {117,500 |39,000 | 28,000 | 14,500

©5 } 12,500 | 39,500 [425,000 {21,000 | 53,750 | 16,000

6 | 18,500 | 13,000 |110,000 {24,750 | 57,500 | 22,500

7 | 14,000 | 40,000 | 85,000 |34,500 |57,500 | 21,250

g | 17,500 | 32,500 1105,000 34,000 | 21,500 | 21,250

9 16,500 131,000 {145,000 |18,500 {15,000 | 21,000

10 9,500 .| 30,000 | 95,000 |20,500 |28,000 | 18,750
X 62,800.01 32,750.0{158,750.0{30,425.0 | 37,500,0 18,837.5
s.D. | 97858.23! 10,708.0[104723.0-{10,456.2 |16,280.1 2,728 .48
Haiedy M uien S, = 84766.66 X (nmenf) = 28,920.83
S.D, = 71096.88 s,D. = 9,821.62
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qgnqauauﬂ?uﬁm

‘m¥eA 5 wARUSRmas Mm_uéu Zn i on S4 T aay
s efunsand |
¢ Mn/pm "~ n/opm
fgvn2 ngsod | noehs | agwia | agseu | ngeu
1 13.000_' 94,500 | 77,500 | 11,750°| 23,500 .| 20,000
2 | 61,000 ‘| 68,000 |a70,000 7,000 | 5,500 | 30,000
3 | 82,000 18,000 |170,000 | 40,000 | 3,000 | 11,5060
5 | 64,000 22,000 [390,000 5@,500 12,505 | 11,500
5 | 50,000 42,000 255,000 24,000 | 7,500 | 11,250
6 | 66,000 22,000 |400,000 | 48,500 | 2,250 3,500
7 15,000 17,500 [925,000 35,000 | 8,000 8,000
8 12,500 .i#,soo 72,500 10,500 1,500 4,750
9 | 10,5001 8,000 | 42,500 750 650 550
10 | 26,000 11,000 215,000 | 625 600 600
% = 85000.0 | 32150.0 |293750.0| 23262.5 | 6000.0 | 10165.0
S.D.= 23054.28 | 28140.02|258390.0 20000.9 | 7457.7 9172.02
A1 &Bunsent = 123,000.0 (meond) X = 13,142.5
S.D. = 103,516.1 S.D. = 12,110.473

039243
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masasfl 6 Usumend Mo war Zn dunineosiRumnuvesans 4 Auffustebiisesn

Mn/ppm _ Zn/ppm S
NI qa%bu fgeh fpviuna :qngg fge

W 20,100/ 21,500 { 142,500 | 67,500 |:51,280 f 50,000

L Wy 30,100 | 27,500 | 366,250 | 67,500 | 57,500 | 55,000

! i, 21,500| 26,500 | 120,000 | 57,500 | 72,500 | 34,000

i L .

] ] ]

) WA 28,500| 21,000 | 810,000 | 42,000 25,000 | 48,500
"% | 25125.0| 2u125,0 | 234687,5 |58625,0 | 51557,5 |i46375,07
8,0 ' 5086,17| 8850.99 | 121978.25 {12044.18 | 19826.83 | 8957.07
o 29 |

I esend X = oueys.es maond X = 52185.83

{ ;

| S.D, = 1215%1.69 S.D. = 14005.u5

angnsf 7 Lﬂ?ﬁﬁk%ﬂﬂU%&ﬂ&ﬂﬂ?énéﬂ@@% Mn uﬁanqanﬁaiuLﬂmrSl;uasﬁsﬁ{ﬂ§ﬁu

ﬁhluunnggﬁﬁ§4aquqmﬁqwn7su uLonfiu S, (1 efonaand)

e e o

5, N | X S 3 PH 0.05 An = 2.10
ar = 18

qgmina | 10 | 788s.0 | 2690.0  5;1403 Significant

qﬁ?%ﬂ“ 10 | wiso.o | 20885

o 10 | 4180.0 2266}52 2.213 "

Iqaﬂu 10 2520.0 2270.97 :

gih 10 | 2520 2270.97 | - 6.214 i 'E

§avHIY 10 7685,0 269%.0 :

At 10 164,42 " '55_3ug - B8.199 n i

Pfrdisesau | 10 H795.0 2412.,157 \
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. U
a151s8 8 LURwuLAvudsunasasdugos Z0 uaasngnialul en 31 URETENINY

ﬁu#ﬁiﬂﬁhﬁuis%aquaﬁm”sl (L aBunaond)

T T

N 1 oX S0 | Tt | p #0.05 M=2.10

TR | _ df = 18
ngHHI9 10| 2795 2629.65 | 2,718 | Significant
ngsou 10 | 1075 538.25

ngsou 10"L 1075.0 | 638.25 | 2.1025

T amw | 20| 7so.00| uos.97

nou 10 740.0 408.97 | 3.276

9¥HI9 10 2795.0 2629.55

B U 10 8.258 |  9.552 | 5.439

Mulrseau** | 10 | 1536.66 | 1192.29

aayasf 9 USsu L Ao Fuaana sAzRueas Mo uﬁazﬁ@nwaﬁusuﬂ S, WREFEATNS
-

Risrta Ty L s S, (¢ eBunrond)

N z 5.D. t & p=0.054m = 2,10

agvine 10 3446.0 13C7.6
ol - 1.536 non-Significent -
N9 Tou 10 4310.0 1995.2
ngT ey 10 | 4310.0 | 1995.2
2.92156 Siginificant

ngeu 10 2405.0 1916.22
oA ic¢ 2405.0 1916.22 1 _

- 1.1203 | non-Significant
fguLI 10 1. 3446.22 | 1307.6 -
B ¥ | 10 | 16u.42 | 65.348

- 7.853 Significent
Al s9qu¥ 10 3387.0 1739.80 1




BT,

= B ' o SR ' ' s o
Aasnsf 10 LWSoulLfouuSunmnnsdudueas Zn 1uuﬂa@nqaﬂu;ﬁmﬂsz USEFEMT1A

ﬁuﬂhlﬂﬁ%ﬁu%g@ﬁm S, #ieRunaond

_ N | ﬁfi 5.D. Aq t A p = 0.05 ﬁgq =-2.10
ngUU T 10 905.0 338.449 _ 317’7 l Significant
ngsau 10 §31.5° | 1314.68 i3
fgyes ;?i‘ 10 631.5 | 134.68 f - 5.503? non=-significant
fge ;L;" 10 700.00 | 561.0
q@dﬁ;-- 10 700 561.0 |~ 1.326 i 5
AT 10 805.0 3::9.49
‘mat* | 10 | 8.258 - 9.552 |- 9.061 Significant
Aulsssauk¥) 10 7&5:5  345.054%
pasnefl 21 tﬁéausﬁvuauqaumnﬁﬂﬁ?zw€q4QQnﬂaﬁﬂ%ézém M Tudien 83 HRE

;;%ﬁ%nﬁﬁuﬁ%&ﬂﬁhaaﬂ Sy 1L%ﬁuﬂﬁd$ﬂ}
N ] X 3.0, Yot, p = 0.05

| nEviT 2 10 62800 _92855123 1.295 _ non-sig@ifiéant
ggsou 10 | 32750 r i57o8.9o -

fgyou 10 32750 | 10708.9¢ | - 5.078 Sighificaﬂfﬂ
ngeke 10 | 158750 | 104728.51

fgws 10 | 158750 104729.5 5.52'*t:" "

ngrov 10 |- 19600 8211.78 :

iy ¥ 10' 164.42 | 65,348 - 5.048 L
Muls99qud¥] 10 | 8476€.66| 71096.88
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pasaefl 12 sﬂ?uuzﬁuuﬂ@quumnﬁqqszwiqqq@nqanq%azﬁu Zn W en 83
wRETEMINBWI U AUART §991UL B SBIa%ﬁumaamﬂj
N i .S=D. t,‘P ““Oloﬁ
ng#Eung 10 30425.0 10456.29
: s - 1,553 |non-gignificant
Y ow 10 37500.0 | 16280.10
ngveu 10 | 37500,0 | 1628C.10
: L.80 significant
ngsl 10 | 18837.5 | 2728.48 :
ngelss 10 | = 18837.5 2728.48
: - 7.816 n
gVINNg 10 | ©30425.0 | 10456.29
foaal ¥ 10 8.258 9,552
. |- 12,488 L
ZIRE SR G by 19 28920.83 9821.62

-ﬂqsﬁaﬁ i3

= i t
whouLflounrnuennats s esanggniageUFimunisRzasees Mo

1ﬁ;u@ 84

N % S.D. p = 0.05, m1 = 2.09
figvMaa 10 35000 2305428 0.332 | non-significant
ngsou 10| 82150 28104 .22
ngseu 10 32150 28104, 22 -4.2538 | significant
ngW. 10 |. 293750 259390.0
Aacly 10 | 293750 259390.0 | 4.218 i
[eviuI g ic 35000 23051,28
Fastaly ¥ 10 | a6u.u2 55,348 - 5.03% t
Mulrasnd* | 10 | 123000 1035161




Tu s - ) ¥ ! [l ; s
agasf 1k LUF LU LALUAT THANEN 4 s s N angRtavTaYFunann sAsduees Zn

Tien 54 .
P = - '
o, ¥ S.D, p= 0.05, #q = 2-.09._W
1‘ ' df = 18 '
EvHan 10 23202.5 7 20000.9 oL
y ' 3.4u8 | Significant
Apvau. 1c €000.0 74.580.7
agsas | 10 6000.0 | 7150.7 i |
= 1.5185 | non-Significant
fgei 10 i¢168.0C 9172.82 |- 3
noehs 10 10165.0 q172.82 =
ok - 3.7172 Significant
qeviHan + 240 23262.5 | 20000.9 -
Fstaly ¥ 10 | .-8.258 | 9.552
' : » 4 802 i
foll g4k 10 13142.5 12410.47

’ " - " . H i
mene? 15 LUfuuL RusUSunmna sdeduned Mo -umazggnialuninessfu

(wl{“wz} wBJ hé)

s : D = 0.05 flmq  2.36
! N X SaDI d‘f = 6
n9WH " 4 1 25125.¢ | 5086.174% :

5 : _ 0.402 non-significant
GOseu bl 24425.0 | 3350.99 :
59T ou b | 2419250 3550.99 _ _

. e “ T - 5.4385 significant
ngHe 4 | 234687.5 | 121973.25 ;
P L | 234687.3 | 121973.25
e 5.4283 f
0N S ko) 25125.0 5086.474
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AIyasf 16 puSuuifleudSaamnnsdsduess Zn ursggnialuntsees | fu
L W W W
(wl, s Was wé)
2 N X R LG8 e R 2490
Lt af = 6
N | |
nPUNIT S 58025.0 |1 12044.18 0.9634 | non-gignificent
no5ou 4 |  51557i5°1 19826.83
HoTou l 51557.5 | 19826.83 significant
. 0.753%2
el b 46375.0 8957.073 |
o 4 46375.0 | 8957.073 .
- 1,998
HgVHIT b 58625.0 120u4h.18
ansasd 17 sy flvuaa nuudnonevesU§ann Mo Tufiudul snfiindush Ty
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