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Abstract: There is a great difference between the conditions of laboratory-scale synthesis of aqueous solution
polymerization and those of industrial production at home and abroad, and there is still no simple and feasible proper
guidance method. Taking the scale-up synthesis of the water reducer for cementation as an example, and according
to the characteristics of the synthesis of the water reducer, this study selects the scale-up criteria with the synthesis
process conditions as the main part on the principle of similarity scale-up; hence, has set up a stirring power N,
amplification model, and develops the scale up synthesis method suitable for aqueous solution polymerization. The
scale-up synthesis method was used in lab to test the AMPS water reducer by 2 to 10 times volume, and the
resulting products showed that, compared with the small scale test, the differences in the best product conversion
rate and the 120°C API water loss were 5% and 10mL respectively. The molecular weight and infrared test results
indicated they are the same products. The method has also been successfully used to guide 50L pilot production with
stable the product quality, and the physical properties and cementing slurry application test results of the product
were consistent with the small test. The results show that the scale-up synthesis method can effectively reduce the
influence of the scale-up effect on scale-up synthesis.
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Table 1 Analysis of the influencing factors on the synthesis

of the water reducer
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Fig.1 Research approach for the synthetic scale-up method
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Table 2 Data of optimum lab test conditions and main properties of the product

AREE/h IASIRRE/C ABRE AN B/ minT) S Ren  BHEIIER N #EFR/ % 120 T APIKKE/mL
0 186 203.77 0.82
0.25 201 52.29 1.58
0.5 240 44,27 1.77
0.75 t3F 60 °C 249 39.29 1.91
1 60 ii&i%&“ 247 34.22 2.11 8 598
2 249 25.04 2.66
3 248 22.90 2.86
1 249 21.20 3.04
x3 BEMKEESH
Table 3 Parameters of the scale-up test facilities at each stage
SN AR/ L BRAME/m BEHEEEEAE/m RMREE/m ORERE/L BRI WIR/SME HEAE B GOk /NED
0.5 0.113 0.065 0.0131 0.3 1 0.425 1.00
1.0 0.137 0.078 0.0134 0.6 2 0.460 1.47
2.2 0.175 0.098 0.0138 1.2 4 0.463 2.40
3.0 0.199 0.108 0.0147 2.4 6 0.482 3.11
5.0 0.235 0.127 0.0161 3.0 10 0.481 4.32

R4 BEMREBERHEHEE

Table 4 Theoretical stirring speed of each scale up stage

i/ BEFERREBE (2 %)/ BEPEERBE (4 %)/ BEFEEE (10 5/
' (r* min~ 1)

(r+ min~ 1) (r+ min~ 1)

0 149 98 86
0.25 174 145 137
0.50 206 169 158
0.75 217 183 173
1 216 183 173
2 221 189 181
3 220 189 180
4 222 191 183
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Table 5 Laboratory results of the scale up tests
75 BORFEEC WG TI RIREE/C TR 4 i 4% W IR /C b/ % 120 CAPI KK /mL
1 2 60 FEK T 60 C A 79.4 89 44,2
2 60 R KT 60 CARAE 87.7 64 87.6
3 55 K 55 CAAE 86.2 73 76.3
4 4 50 R K 50 C AR 84.3 69 79.2
5 60 FFUETHE S LL 5 °C/min /K i ¥R 82.3 86 47.3
f2 50 C,1 h J5IFZE 60 C
6 60 B4 60 C AR 86.5 69 81.1
7 10 60 FHATHE G LA 5 °C/min K 9F ¥ 74.8 87 46.1
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Table 7 Physical properties of the 50L pilot test product and field test results of cementing slurry properties
AN 2 it o om H B AR e s T rha T 25 2R
IR B4 BE / Be <30 14~19 12~18
2k M 2 A8 i [H] / min <40 <5 <5
KIS R H’]ﬂ:?jjﬁ, EH H A HAWL
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B AL 1 (8] AT 8 4 / min CIN| 100~300 100~300
S Yo A EY 7N kbR
BFE /(g cm™3) +0.02 1.054 , ik 45 1.055, ik AR
LUK/ (mPa « s) 189 180
ook e o o
B o4 M, /(g » mol™D) 270634 236039
EHHTHE M, /(g mol™ D) 490005 478634
W {E 7> FH M, /(g + mol™1) 446908 132841
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