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As the solar energy industry, IT industry and semiconductor industry have consistently and remarkably
developed, the demand for single crystal silicon wafter increases rapidly. Thus, more than 25,500 ton/year (as
of 2012) of silicon sludges are generated from the manufacturing processes. Although DEG is recovered from
some of them, most of them are commissioned for treatment or used for landfill, which leads to the waste of
resources. Therefore, it was intended to develop the technology to recover the cutting oil DEG as well as the
cutting agent, ceramic component for reuse. In particular, this project was aimed to develop a dry process tech-
nology to prevent the secondary waste unlike previous studies. A pilot study was conducted to recover DEG
from the silicon sludge using the laboratory vacuum evaporator in order to develop the technology to recover
DEG from the silicone sludge generated in Jeonbuk Industrial Complex. Based on the study results, a pilot
plant was installed and operated to obtain the engineering data. As for the goal of R&D efforts in this project,
the quantitative value from the perspective of process exceeded the target value. However, the purity level of
DEG was 96.1% at maximum, which was slightly below the target value. This result may be attributed to the
absorption of 3%~4% of moisture to the silicone sludge used for test during the summer season.
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Table 1. Jeonbuk main companies waste organic solvents emission and recovery available assessment

. - #71% #71% W A2 A13) 5
A 2T WA wgaE) @eB@)  gm ams | o P dREA)
DEG D1 A 17,280 85 17,280 - - 14,100
DEG D1 A 3,600 30 600 3,000 - 1,382
Eeq = M 7] 3,400 60 800 - 2,600 1,958
Methanol A A 1,800 70 1,800 - - 1,210
oME = D2 A 840 50 840 - ; 403
Wee = Y1 97 834 50 300 134 400 400
se=g = K 27 860 40 258 - 602 330
Zolal = H 24 830 30 - 130 700 239
Zolal = D3 7| 396 70 220 - 76 199
Aolal = D4 7] 386 70 220 - 66 192
Zolal = Y2 7 324 50 122 - 203 156

st A - 30,350 - 22,440 3,264 4,647 20,570
A3lE ER|H0)] fEEo] 982 AFREI o], A Table 2. Contents and occurrence quantity of waste
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AHE & Sl

I-I:H

2. Algahy

i

2.1. DEGS] ¥ASAY * &£7 - 8514 54 W7t

A2 AHgEE DEGE Wabwigeld B2
39 Fel2 YRk BeEe) 380 w345
Po| A EE, WPEe] FrP} Ko da
t}. =3 DEG 2 7|e} E4E9 Eg3lehd EA
w2l R sl5IgeINe S5 e} Fakge] F4
WHE Al =it 23ER, & AgelMe
DEGCIe} #6718 2¥he] wagae] uhe was
BESE, Bow 4, 8T 52 ek, o
R EFEA B 55 54 B,

Table 20014 B viel 2ho] Heldae|Ee] a2
Z¥zk 40 wt%s} 20 wt%eltt. o= flol¥ At 3l
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1fﬂm

Erlo_%

sludge
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DEG®} 80 wt%®] 3ol ¥3He S8Rt €k A
Zoo oy} FALS
FUE, L‘rﬂizl” 44] sHA=E Q-
Aol = olEe 20wt% DEGEES Zhe Al®
F7led F7l=e] 245 St 500°CA #71 %
8 e, yeld 298 See S5
B2 gl8}7] $lsle] XRD ¥4

ﬂllO ld‘] oX,

e e
€ DEG 49 #% 2 932 S 95t 7}

2 AZnEIH Z(GC, DS Science, DS 6200)°]
FIDE o]g3t #2313t

2.2. T 72 (Pilot-scale) S4 7}
Lab-scaledl|X] Lozl AxE 7122 sfo vhet 5
AAE Fig 13 2 THoz AASI 7123
7 AAR= lab-scaledlA] Hoixl AHE 7|22 A
319t} Pilot-scaleol| A 74 =23 &4 A 4=
T At HAeA BAY 0 R/E mAd WA}

r ol O



258 e - =3%
""""" g —r—
=TT =]
- I y
‘ T mv ) E - ~m I
L
£l
‘ T e g
H
X i
o mm

*@6%— ‘1%8 i ]év‘é—% EZTJrX—*.Ei' Alofsl7] %f& A

2.08= Uﬂ—r 2.7] IEH—v—Oﬂ F7F
= Z7lEh olHE Age 2 mﬂ% AR
SE @ oIF Fol Agel v ol s

3.1. DEGS| LS & =2 - 58H%] Eé-;! "ot
Fig. 23} Z¥o] WojF= 212 DEG 57/ ¥ 2o
S dAg sk A2E g Foll dofxl dA=
| X2 wol3y 9k D500] ¢F 1.74 umZ vi-$-
RIS 4= 9tk WEe] Mt ' A}
742 5um eIl Hio| ozl 1§
A2 1um Wel7 M}DP‘I wo] s}
= & & F AUtk oy £x9 AL SiCe

- SIC YR}

B0pm Electron Image 1

S s URt

Fig. 2. Through a scanning electron microscope, the
shape of the particles of SiC and Si.
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Table 3. The results obtained through the Rotary evaporator

. e A7k AZE ok 4 ) woa

T o) (hr) (torr) (rpm) 55 8%) S5 (%) 358
L1 200 4 150 120 50 81.0 112.5
L2 210 2.5 110 120 100 96.1 100
L3 220 2 100 120 100 95.2 100
L4 230 2 100 120 100 95.1 100
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Fig. 3. Solid matter XRD diffraction analysis of DEG dis-
tillation and chemical treatment processes.
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Table 4. Pilot-scale experimental results
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P4 230 2 250 100 96.1 100
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Pilot—scale &
Fig. 4. Stage DEG chromaticity.
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