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Thesis title: Implementation of Cleaner Technology for the Recycle of Sludge and Oil from
Oil-Water Separator Pit in Wastewater Treatment System of a Container Glass
Factory

Researcher: Mr. Kosai Palanond; Degree: Master of Public Health (Industrial Environment

Management); Thesis advisors: 1) Peeti Bhoonchaisri, Associate Professor; 2) Promoj Chueychan,

Assistance Professor Academic year: 2008
Abstract

This research was study to implement cleaner Technology for recycle sludge and oil from
oil-water separator pit of container glass factory inside of generative factory. The purpose of this study
for (1) The fitting for recycle sludge was raw material of container glass again (2) The fitting for recycle
oil was fuel oil in glass furnace (3) The evaluation of There implement cleaner technology.

This research was a quasi-experiment with a 4 months period for collection samples were
sludge and oil in oil-water separator pit. These samples were analyzed generative amounts of sludge
and oil compare with container glass production out puts and amounts of waste water, and sludge was
analyzed chemical composition, grain size, moisture which instruments were x-ray spectrometer,
moisture analyzer and weighting scale. The study were fed sludge as a raw materials for produce
container glass together with other raw materials by used normal production process of factory i.e. raw
materials mixing process, glass melting process, glass forming process, container glass quality control
process and were fed oil to mixed with heavy fuel oil in storage tank, mix fuel oil were fed to
combustion process in glass furnace of factory and to examined. Waste gas from furnace stack, the
statistics were percentage, mean and t-test for hypothesis test.

The results of research showed that O sludge had high composition of Fe,O, should not
be use as raw material for produce flint glass but it can use for produce amber glass at ratio 3 percent
the quality and yield of container glass production were in standards of factory @ oil had high gross
heat of combustion, low sulphur and ash content, then fed to mix with heavy fuel oil at ratio 3.5 percent
of total fuel oil consumption the quality of waste gas emitted from furnace stack was in standard of
waste gas for emission according to emission regulations ® The recycle of these sludge and oil from
oil-water separator pit with 4 months sample collection were value 391,100 baht or 1,173,300 baht per

year.

Keywords: Cleaner Technology, Oil-Water separator pit of a container glass factory.
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msﬁmé’um'h’s'ﬂsﬂmm‘lmi (Reuse/Recycle/Recovery)

} 4
asthndun1lse Tonfing annsoduiiuns ldnasds fann Uil
w A . . 2 o A 19 ¥ P
1. fuTagRumAUNY (Use as Raw Material Substitution) #3168 Fogi lildudad
figudnyae maqmﬁummm'"ﬂun‘lmﬂu’mqaunmmu‘luns LUIUNTINAAYDA 159911 13U
maviuemTud 'nsmﬂy5’1uwﬂimuvmm'lﬂ‘l%"ﬁlu'mqauwmmu'lu'(saami‘]uﬁwms
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Lﬂuiﬁqﬁuwmmuﬂummuﬁ‘luqunuﬂauniﬁnamﬁsﬂ 109
2. dandufnoiie ¥ (Retum to Original Producer for Disposal) NI A3
mnauwannmmwunmqmﬂmmui‘i’a‘lmm'ﬂsmuuuaﬁ mam'hlmuﬂ ‘ﬂiﬂﬂ‘ﬁlﬂ w30
ﬂau‘lﬂhﬂsﬂwuiwu W mIdeeeinoudlfudatulssnudrinad mumsmnanumu
iemiaiy ﬁmu’nsumqn'ln‘l%'ua'amﬂmaﬂamu‘lﬂ ﬁ'vmewaaqummaunaqw'luh
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3. mnaué'\numamﬂau'lﬂmsq‘lmmia‘lmn (Reuse Container; to be refilled)
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4. mnaumlwﬁ"w'mauq (Other reuse methods) N1UH msmﬂau‘lﬂ'l%m
Q‘IA -4 1] L] o) @ -
3w it AlilnsdidhutagRumaununiehndulussini sy msthunuee W wie
1 4
dwndu g luTsemdnan
b 4
5. Lﬂm‘fsamawmmu (Use as fuel substitution or burn for energy recovery) mnvﬁa
° A ey P A a
muiweuduiitimanuiou naziiamwmanzay ldhudomdamaunuluaumn
=t o
Yusnuda
a t!y a . -] o a a ] T
6. NUHDINDINAL (Fuel blending) VUIWD asiiueriagh hildudund
AszUUMSUSURUAIN mawﬁunumfﬂnﬁ'luwammmmswu #418un msvenTedald
T3emudduii 106 mmmmsammavaw'n’lmmuﬁ'q‘lﬂwﬂmﬂuwammmn
7. {HIUNBIBINA91U (Burn for energy recovery) 1H5$qﬁﬂ}=lﬂl$milm
Y =y o
8. iuingAumaunuTua s A (Use as Co-material in cement kiln or rotary

y ¥ ¥ ]
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Fuud sedesiiosilsznevvesiagauilFlunmsndayuduud 1Aun unaidion sxqiiui man
w3oFan 19U nIwdaRIN 19U Scale tvAnInnszuIUMsSaiou
9. wWhnszummahdniazarunduin 1ny (Solvent reclamation/regeneration)
wnets mai i lildudnlsziandniazanld Tssnudidui 106 iNendu uazrimdy
119 18ud fued Ingdu lodu wiFdunae s ozdlau lasnas sieniau a4
10. WnszuumstihTanenduanIngi (Reclamation/regeneration of metal and metal
=< o w - v A 4 [] [
compounds) 1A Mg lildudrnfissnlszneuvesTanzudunszuaumsana
N o @ Y o :' L 4 L4 ] @ o o
n3niTangaduani1Flmi iy mainhendrafdy srrimnssuaumsadaity msindinn
mivaon lanziisves lssnundamnseasean llada Tansiia 1aq
11. [INTEUMMIAUTNINATA/AN (Acid/Base regeneration)

12. (hnszuIUmMIAUEN AN 91JAT07 (Catalyst regeneration)

M311A (Treatment)

mstiia (Treatment) annsoduiiunsénawis sl

1. 1iade35329 M (Biological Treatment) Maade Mitinialasld33szuu
ATNBULTY (Activated sludge) S2UUTBUTAWUL 15010 (Anaerobic Digestion) A15HIIN
(Composting) ¥111111DH4 (Stabilization pond) 48

2. 1iMiaA835Mandl (Chemical treatment) MaNsHa M31inia laol¥s msdsy
annuiiunsase uazvh IMiduna1e (Neutralization and pH adjustment) p15vinlgAsmeend
1A% S8AFU (Oxidation / reduction reactions) A13LAR2 1NN (Electro dialysis) M3ANAZABY
(Precipitation) mitawasdszneua lannu (Dehalogenation) A0
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1611 Secure Landfill
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@20679, AI001UIMINNNATOUANUNUABLIIAUNIE11YIA (Intemal Pressure Tester)

o o4 4 y 3 13 v o v o o
Sromssmildlure Fsamnnasgmtuddeanuldlisindt 14 Bar g. Asdniidenivhl
asavaeuANNUABMsAsuLaigangl, AI101A399 Thermal Shock Tester 1AB11UA
v v d d ° v 4 o - v w A o A
gty luinduudnildusluidou nligungiivanarsiuamunasgiui 48 °C nun

2 2 : i o 24 < . 4
Hrauandesisvaninus Tusnmfikasiu Fnamsinudeyamumsni 4.7 uae

-
AT NN 4.8

A1 4.7 wanmsimsedulseneumaniivesudnlidmnauvoinin aznou 3%

HutagRudeusunasguTsaam vinmmaendi 2 ufadnluudaziu

Descriptions Fac.’s Data Data Data Data Data Data  Data
Standard Day 1 Day2 Day3 Day4 Day5 Day6é Day7
% Si0O, 71.10+£06  71.06 71.07 71.08 7106 7107 71.06 71.08
% AlLO; 2.00+£0.2 2.02 2.02 201 2.00 2.01 2,01 2,01
% Fe,0; 030+005  0.283 0283 0285 0283 0283 0.285 0.283
% CaO 10.60+0.50 10.48 10.50 10.48 10.49 1050 1048 1049
% MgO 290+040 294 2.94 2.95 2.96 295 294 294
% Na,O 1290+ 0.50 12.84 12.86 1290 1292 12.91 1293 1291
% K,0 0.10+0.10  0.19 0.18 0.19 0.17 0.18 0.19 0.18
Density (G/Cm’) 2.52 2.52 252 2.52 2.52 252 252 252

Purity 65% Min. 72% 2% 73% 2% 2% 3% T72%
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AN 4.8 manTHaRTIALA I I IMaBUUAIN 2 Alldukaumnaznau

1 d [ d 1 4
inveusmitiniu fluiagau 3% laevimin

Line Production IPl:'::esr:t;‘rle gllllce)g? .
Day gzhi & Product (SBP;;:) Efficiency §/: one (Barg) Tested  Remarks
% Average 48 °C
Beer Bottle 162 =90 0.00 214 Passed Fac.’s
630 ml. 410 gms. Standard
1 21/M  BRB 630 ML. 162 95.80 1.18 27 Passed
22/M  BRB 630 ML. 162 94.36 1.57 26 Passed
21/E  BRB 630 ML. 162 94.72 0.94 27 Passed
22/E  BRB630ML. 162 82.16 0.97 26 Passed
21/N  BRB 630 ML. 162 95.80 0.90 27 Passed
22/N  BRB 630 ML. 162 95.44 095 26 Passed
2 21/M  BRB 630 ML. 162 93.65 1.04 26 Passed
22/M  BRB 630 ML. 162 88.62 1.16 26 Passed
21/E  BRB 630 ML. 162 95.08 0.86 26 Passed
22/E  BRB 630 ML. 162 85.03 0.77 27 Passed
21/N  BRB 630 ML. 162 94.36 1.14 26 Passed
22/N  BRB 630 ML. 162 94.36 0.96 26 Passed
3 21/M BRB 630 ML. 162 92.93 1.15 26 Passed
22/M  BRB 630 ML. 162 95.08 1.35 26 Passed
21/E  BRB 630 ML. 162 95.44 1.30 26 Passed
22/E  BRB 630 ML. 162 95.44 1.04 26 Passed
21/N  BRB 630 ML. 162 93.29 2.15 26 Passed
22/N  BRB 630 ML. 162 92.57 0.97 26 Passed
4 21/M  BRB 630 ML. 162 91.85 1.03 26 Passed
22/M  BRB 630 ML. 162 95.44 1.07 25 Passed
21/E  BRB 630 ML. 162 83.60 1.19 25 Passed
22/E  BRB 630 ML. 162 95,44 1.30 25 Passed
21/N  BRB 630 ML. 162 90.78 1.45 25 Passed
22/N BRB 630 ML. 162 91.49 1.54 25 Passed
5 21/M  BRB 630 ML. 162 81.09 1.12 25 Passed
22/M BRB 630 ML. 162 94.00 1.13 25 Passed
21/E  BRB 630 ML. 162 93.29 1.14 26 Passed
22/E  BRB630ML. 162 92.93 1.03 25 Passed
21/N  BRB 630 ML. 162 95.08 132 26 Passed
22/N  BRB 630 ML. 162 93.65 1.22 25 Passed
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Dy & Pohe Sl Grincl Soe GO T Rems
% Average 48 °C
Do o gms, 162 290 000 >14  Passed s
6 2/M BRB630OML. 162 9544 104 26 Passed
22M BRB63OML. 162  96.16 091 25 Passed
2E BRBG3OML. 162  94.72 113 26 Passed
22/E BRB630ML. 162 9329 118 26 Passed
21N BRB63OML. 162  94.72 145 26 Passed
22/N BRB630OML. 162  95.08 120 26 Passed
7 2/M BRBG3OML. 162 9508 108 27 Passed
22M BRBGIOML. 162 9436 085 26 Passed
2E BRB630OML. 162 9616 092 27 Passed
22/E  BRBG30OML. 162 9400 076 26 Passed
21/M BRBG3OML. 162 9544 125 27 Passed
22M BRBGOML. 162  95.8 144 26 Passed
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s mouomir-ifni ASTMD-4052-96 ASTMD-5453-00 ASTMD-482-000 ASTMD-240-92
) undadoyn
dinfund gty < 2% 0.9183 1.0-2.0 0.03 9,990 10 tlan.
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t 4
1. nAdeLmUATMNII IS INaMIn1nAaeail 1 1¥ Production Efficiency 489

Line 2/1 dninnasgmiveslssau 9o%) nioli Tasldseanivd g o = 005

Ho : p 2 9
H]Zp.<90

aoANAToY Ao =

¢ =2 K
s/n
A
flo L ZX _1959 .04 _oq00
N 21 »
—\2
s=\F(x—x) =\/§O6 06 _5 o1
n-1 20
n=21,u =90

93.28 - 90 _3.28

t= = =3.8588
3.91/+/21 0.85

seAmTpdRgNNana a = 0.05
1 4
seausuvesnnuiiudase df = n1 =20

AN tg (005, 20) iy 1725 st Ak liviniy 3.8588 Aergal1dd
fi1t N 1AvousY Ho

¥
2. nageUaAUAY Mo Nan1sMAaaii 1N Production Efficiency 409

Line 272 dninnasymveslssan oo%) vieli Taeldszdmisdng o = 005
Ho : p 2 9
H : p < 9

adAnadeu e, 4 = 2 _#

s/«/r_z_

dle _ IX 1952 .98

= =93.00
N 21
—1\2
o ,2(x—-x) _ ,254 33 _ 3 59
n-1 20
n=21 ,u4 =90
(= 2300 N _ 3 _3 8461

T3.57 /21 0.78
1 o 3 Ae ' W o v
PMANIN o (0.05, 20) My 1.725 ¢ s 1Ay 3.8461 Aaql1da
At N1ALBNTY Hy
| 4 1 4 b 4
Sufumsidmnasneunndeusniiiviunmniiuiagavludandulszana

39 T IdlseAnSnmnsiaavauddininnasgiuued 15,
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"PTT PUBLIC COMPANY LIMITED
£ QUALITY CONTROL DIVISION, TERMINAL OPERATIONS, OIL BUSINESS
§ £55 ARDNARONG RO., KLONGTOEY, BANGKOK 10260, THAILANY.
S TEL, 466 0) 22067148 FAX, +66 0 22087149 W PTTPLC.COM
’0

y ‘1‘0 _—M .

Page | of |
Certificate of Analysis
Product ; Used Industrial Oi
Cert. No. T-06/19976
Sample LabNo.  :LP-06/18713 Delivery Date ~ +25 Oct 2006
Customer/Supplier - Bangkok Glass Co. Ltd. Dateof Test  :250ct 2006
47/1 Moo 2. Rangsit-Nakoranayok Rd.,Km.7,
Buengyeetho, ThanyuburiPathumthani 12130
Sample Location syt minduyia Oil Separator Date of Sampling : 25 Oct 2006
Sample Condition  : Good
Product Source : Bankok Glass Industry Co.,.Ltd
TEST ITEM TESTMETHOD  LIMIT  RESULT
1. Ash Content,%wt ASTMD-482-002  Report 0368
2. Sulphur Content,% w!. ' ASTMD-5453-00  Report 0242
3, Specific Gravity @ 30°C, : ASTMD-4052-96  Repot 09034
4. Gross Heat of Combustion,Kcal/Kg. ASTM D-240-92 Repot 10632

e o smerm———
— ——m e

[

Remark :
N ~

Approved by :  Witthaya Yungkone

Date of Issue: 21 Nov 2006

(This certificate relates only to the sample tested. Reproduction of it or any of its constituent partis not permitied
without the consent of Quality Controf Division manager)
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The Office of Public Health and Environmental Technology Services.

Facuity of Public Health , Mahidel Unlversity

03 3 fiszuigeen \
dAane v3n vunennde $ifia
194 u.4 oiuldvon a.nszumun eunal 9.33U03
mMInsInia f]mmwmmﬂ“flszmuoonmmja'm
Fufimintinsae Su#t 27 - 28 WOABTNIOU 2549
FuRswauwn Fud 18 Fueu 2549

o d
HON1IAIINIUATICN

= o - . s
auddninauuinisnmaluledmsisuguuazfuiedeoy auzwinTuguaionad
uninedouiing 185unsdanoninuitm unnoandin $ida Iunduiiunisasleiaquam
4 3 . -~ ] = - o4
pnmiszutwesneindaeniu  dninauusnig 4 Wdadudmihnmdutiuntinsisianie

- - o« - J
Fovdoouda feTui 27 - 28 worSnou 2549 wamInsnTanl1AR

< v P
auameinafiszinuesnnimldes gais1an 1 Uszney

e mmoeu NO.1  amewndTumarnnduduiu = 208.17 mg/Nm’, SO, =
1,008.74 PPM ung NO, = 85.67 mg/Nm’ 11nﬂ'wﬁUvﬁ’ummgmﬁmi'wswmsr’imuauﬁ"muh
50, lisglutnaatinasgu

e  wmmaou NO.2 asrewuTuiunnudududu = 227.51 mg/Nm’, SO, = 909.94
PPM U@z NO, = 46.86 mg/Nm’ nnfiuﬁu'ur‘)'ummmuﬁmiwswmsﬁmuﬂuﬁ"mnh oglu
INWUALWIATFIU

e  mmaey NO. 3 arenulTinaainndudulu = 180.15 mg/Nm’, SO, = 879.06
PPM unz NO, = 71.40 mg/Nm’ nrfudvufusasgufimisensmsdimuaudvudy eglu
INUNUINTFIU

®  muney Reflector A329wuTnmnaududulu = 156.53 mg/Nm’, CO =6.71
PPM unz NO, = 26.33 mg/Nm’ nnﬁuﬁuuﬁummgm‘fmﬁ'w:wmsﬁmunuﬁ"mu'h oylu

INUANIATIU

42011 UUIIB v 2fangTn A 1d NTIMNLMIUAT 10400 TNIAWYT : 0-2354-8557.0-2644-6842-5 i© 5304,5306
420/1 Rajvithi Rd., Toong Phyathai, Rajthewee, Bangkok 10400 Tnses : 0-2354-8559
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AN LerRInan1IN3 9 TARuNIMDIMATINYdeaniovie

vo UTin wenenndie e

o

Jun 27 - 28 woAIN U 2549

1](;04 innanu imnaol mvaey MIETN | NRIg It
Joraiingae NO.1 NO. 2 NO.3 | Reflector
urgudnan (m) 114 | 1520185 | 152x185 | 0.0 -
gungil (0 206 325 352 387 -
nnuindy (mis) 8.02 6.18 1099 167 .
YSunununds (m'/s)** 8.19 1738 3090 | 131x10” -
s (%) 14.89 11.34 16.56 1271 :
Vineamdududy  (mgNm’) | 208.17 2751 180.15 156.53 240
Vinummdutuso,  (PPM) 1,008.74 | 909.94 879.06 - 950
hnumududuno,  (PPm) 85.67 46.86 7140 2633 200
Yinummduduco  (PPM) - - - 6.71 690
mnumg * AT AU MANTENT NYATIMATIY deensdmuadlfinamsfetuly

o v d
mmﬁmzmuaanmnhmn N.A.2549 DIUN 31 AN, 2549

** Flue Condition
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Normal Temperature and Pressure (250 C, 760 mm Hg 1102 O, = 7%)
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