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Study on Production of Series Refrigerator Oil by Qinhuangdao
32-6 Naphthenic Crude Oil

QIAO Qi, LIU Yan

(CNOOC 0il & Gas (Taizhou) Petrochemical Co., Ltd., Taizhou 225300, China)

Abstract: The influence of operation process (hydrogenation) on the pour point of target base oil was
investigated with Qinhuangdao 32-6 distillate as raw material. The optimum operating conditions were
determined. The key properties of oxidation resistance, antiwear and foaming properties were investi-
gated through the selection of additives with the distillate oil as base oil, final solution,0.6% antioxi-
dant B, 2.6% antiwear C, 0.001 5% antifoam G were added to L-DRG10, 0.3% antioxidant B, 0.8 %
antiwear C, 0.001 5% antifoam G were added to L-DRA46. L-DRG10 and L-DRA46 refrigerating oil
with GB/T 16630—2012 quality standard were developed.
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Table 1 Property analysis of Qinhuangdao 32-6 crude oil

SrHr I H I3 Sy Hr I H P
API Jif 16.84 w(fii) /% 87.55
B (20 °C)/ (kg + m™?) 949.9 w(&) /% 11.89
& [E 5/ C 4 w(E) /% 0.339 6
FE (50 CH/(mm? « s 1) 364.8 w(Fe)/(mg » kg™1) 6.28
w (R H) /% 6.11 w (ND/(mg « kg™ ") 14.1
w(R3) /% 0.039 w(Cuw/(mg -« kg™ H) 0.07
wOK4) /% 0.35 w (V)/(mg + kg™ ") 0.56
w () /%% 0.220 w (Ca)/(mg+ kg™ 1) 74.8
w(fRE)/(mg+ g 1) 2.91 w (Mg)/(mg +» kg™ 1) 6.56
wR B /% 26.15 w (Pb)/(mg * kg™ 1) 0.03
w (AR /%% 54.27 o(NaCD)/(mg +« L™1) 8.0
w5 /% 16.08 LSRR 11.5
wPH /% 3.50 Ji i 2 1 AR T 5 B Jo8 - o i)
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Yo U HLIIAL S b 98 Y4 LA I A S L Tl ik 7 LA e er AsTaneEn
. . ’ . . w(F)/(mg + kg™ 1) 0.1 ASTM D7536
FERE V0 ME B A0S B AR W ¥ VR PIL I 7 il 1) S e (20 °C)/(kg » m?) 945.9 GB/T 2013
PR ANRE L L B A S B Oy AR S . AR U WE/C 214 GB/T 3536
S M2 S F AR T J RS JE P 2 15 @ ORRO porep T
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HbrIEAREMZS B S 2 H e R, B ma T ¥/ °C s GB/T 510
z‘%ﬁ:ﬂ%@ 3. w(Bi)/(mg * kg™ 1) 2 851.2 SH/T 0689
w(N)/(mg » kg™ 1192.6  SH/T 0704
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Table 3 Hydrogenation process conditions

) D1 D2 D3
"H IMEAL B WA AR NS REREEE SRR nEA R IREREEE ISR R
KN JE 73/ MPa 15 15 15 15 15 15 15 15 15
J R R E/C 315.0 325.9 233.6 350.0 360.7 253.0 337.7 354.8 253.1
Rz /h ! 1.3 3.1 1.6 1.3 3.1 1.6 1.3 3.1 1.6
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Table 4 Property analysis of base oil under different hydrogenation conditions
D1 D2 D3
Vig R RE|
10 5 L itk 46 5 Bl 10 5 H& Atk il 46 5 LAl 10 5 LA il 46 5 Rl
40 °C 10.81 45.60 10.23 44.91 10.21 45.73
BEHFE/(mm? s 1)
100 C 2.6 5.801 2.6 5.656 2.6 5.808
BRE(20 C)/ (kg m ™) 907.0 894.5 870.2 893.5 870.6 893.0
N/ °C 154 192 152 196 155 210
w (F518) /% 7.5 0 7.5 0 7.4 0
w (I /% 56 53.5 53.7 52.7 53.8 52
w (B3 /% 36.5 46.5 38.8 47.3 38.8 48
i 5./ °C —58 —24 —59 —39 —59 —36
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Table 5 Antioxidant evaluation results

LA P w @R ED/ w Gafil wCERMRE/ w G W i A= LEn
/% 2K (mg-g™ " VLIE) /7 (mg+g ") L/ % Ji,/ mg it/ 2%
0 #0.2 #0.02 0.80 0.20 0 2a
o i A #0.2 #0.02 0.30 0.03 . .
P B #0.2 #0.2 0.28 0.02
0.2 o #0.2 #0.02 0.22 0.010 1b
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Table 6 Antioxidant evaluation results

oA A/ % BT 4 R S wCEALMIRME) /(mg g~ 1) w CEALMPTR /% R g /2%

0 i 1L W 0.60 0 b
B A 0.25

0.2 B m 0 1b
Ha# B 0.19

0.4 0.12 1b
LA B S W 0

0.6 0.044 la
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Table 7 Selection test results of L-DRA46 antiwear
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Table 9 Selection test results of antifoam

L-DRA46 L-DRG10
P PLIEH AR/ %
i 24 C 93.5 C J& 24 C A 24 C 93.5 C J& 24 C
350/0 200/0 410/0 110/0 50/0 900/0
G 0.000 5 25/0 20/0 25/0 50/0 30/0 55/0
G 0.001 0 25/0 20/0 25/0 50/0 30/0 55/0
G 0.001 5 55/0 45/0 75/0 60/0 45/0 65/0
0.000 5 30/0 25/0 30/0 80/0 40/0 70/0
H 0.000 5 55/0 45/0 75/0 60/0 45/0 65/0
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Table 10 Refrigeration oil product solution
\ AR /%
by Il
L-DRA46 L-DRG10
PG B 0.3 0.6
B C 0.8 2.6
P F G 0.001 5 0.001 5
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Table 11 Properties of L-DRA46 product oil
Vi iR gE| B AR L-DRA46 [ 28 i
gita/ 5 F#1.5 <0.5 <0.5
BEHBEE (40 °C)/(mm?® « s 1) 41.4~50.6  46.91 45.78
B (20 °C)/ (kg + m™?) +£890.0 893.5 892.4
HF R CT, SR 100 T3 /g% 1 la la
R ORI /C +160 196 195
i 45,/ °C #—33 —39 —36
w(K5r)/(mg + kg™ 1) 730 15 20
drgr iR/ kV #25 43.7 42.1
w(FRME)/(mg+ g 1) #0.02 <0.01 <0.01
B 24 C F#50/0 20/0 30/0
93.5 C F#75/0 20/0 25/0
J& 24 C F#50/0 20/0 35/0
[ ERERACTE SRR
<3000 3524 3165
KRR A /N
wCALMBR{E) /(mg + g~ 1) F#0.2 0.04 0.12
w CEALMTTTE) / % 5#0.02 <0.01 0.01
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Table 12  Properties of L-DRG10 product oil

S3HEEH T AR AR L-DRG10 [F] 257 il
EEEGE (40 TH/(mm? « s 1) 9.0~11.0 10.23 10.34
W (20 C)/ (kg + m~?) +£960.0 970.2 971.7
NEGFa/C 4150 152 150
fisi 5./ °C F—45 —59 —53
A B JBE il CTo 4 B 100 °C L3 h) /2% #1 la la
B (R600a) /°C F—42 —60 —55
X K43 /(mg + kg™ D) #30 8 10
i R/ KV #£25 52.1 49.4
X(FR{E)/(mg=+g 1) #£0.2 0.08 0.1
i 24 C #50/0 20/0 25/0
93.5 C F#75/0 15/0 2/0
J5 24 °C £50/0 25/0 30/0
e FE M R ik 3 38 T o)
<3000 3782 3539
R4 /N
i, — <0.5 <0.5
BT 8 4 A L/ mg JC UL E T Ui vE 0.008
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